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Chuongl  NHUNG VAN PE CHUNG VE THIET KE
MAY CAT KIM LOAI

1.1. CAC CHI TIEU CO BAN CUA MAY CAT KIM LOAI

1.1.1. DBj chinh xdc cua mdy

1. Khdi niém

Do chinh xdc 12 mot chi tiéu quan trong clia mdy cit kim loai, quyét dinh chat
lugng chi ti€t gia cdng tir d6 chinh x4c kich thudc dén sai léch hinh dang va sai 1éch vi
tri tuong quan gitta cdc bé mit trén chi tiét.

Do chinh x4c cia mdy dnh hudng truc ti€p dén dd chinh xdc gia cdng. Sai s6 cla
may sé& chuyén toan bo hoic mdt phan dén chi ti€t gia cong va biéu thi qua cic dang:

— Sai s6 ban‘dau clia may bao gdm sai s& hinh hoc va dong hoc.

— Sai 58 do ché @9 1am viéc clia mdy bao gom sai s& dan hdi, sai s& dong luc hoc
va sai sO nhiét.

— Sai s6 do thoi gian vardiéu kién sit dung mdy nhu sai s do mon, bién dang
ing suat du trong két ciu.

— Sai s6 do dung cu cdt va sai $8.ia0 hinh.

Theo TCVN 1742-75, may cit kimJoai dugc phan thanh 5 c4p chinh xdc va dugc
ky hiéu bing céc chit cdi E, D, C, B, A v6tmifc dd chinh x4c ting dan, trong d6 cAp
chinh x4c E 12 cap chinh x4dc thong thudng va d@ige st dung phd bi€n nhat.

2. Bién phédp nang cao do chinh x4c gia cOng ttén may

— Chon qui trinh cong nghé gia cdng sao cho dd-chinh xdc clia mday dnh hudng
dén chi tiét gia cong 1a it nhat.

— Trang bi hé thong do ludng ty dong dé kiém tra tich cuc, khdng ché kich thudc,
giam do sai 1éch gia cong.

— Sit dung hé thdng di€u chinh va bu trir sai s6 tu dong.

— Han ch€ 4nh huéng x4u clia bién dang dan hdi nhu ting cudng do cing viing,
dung dd phu.

— Khit khe hd trong hé thdng d3 va cd ciu truyén dong quan trong.

— Gidm tdc dung x4u clia bi€n dang nhiét bing cdch gidm viéc sinh nhiét va lan
truyén nhiét.

— Gidm ma sét trong 6 d3 va trong nhitng c¢d ciu truyén dong quan trong nhu co
ciu dich chuyén t& vi, co cdu dinh vi chinh x4c.




1.1.2. D§ ciing viing clia mdy

1. Khdi niém

Do ciing vitng clia mot hé thong cong nghé (hay clia mdy) 1a kha ning chong lai
ngoai luc 1am cho né bién dang. P ciing vitng 12 ty sd giita tdi trong v4i bién dang tai
vi tri chiu tai:

=2 (1-1)

Trong d6: P — tai trong tai vi tri ki€m tra [KG].
W — bién dang tai vi tri chiu tdi [m].

Tiang do cing vitng 12 mot trong hai phudng phdp ¢ bdn nhim Iam gidm rung
dong cia mdy (ngoai ting do gidm chan).

2. Phan loai

C6 4 cach phén loai dd cing virng:

— Theo dang bi&t dang dan hdi: dd cing vitng tinh ti€n (chuyén vi tinh ti€n dusi
tac dung cla lyc F) va ddciing vitng xoay(chuyén vi xoay duéi tic dung ctia mémen
My).

— Theo c4ch x4c dinh d6 cifig vitng riéng cho tiing chi ti€t mdy: do cling vitng bo
phan va dd ctng vitng tdng cong.

— Theo phudng phdp do su bién ding bd phan so véi chi ti€t co s§ clla mdy nhu
moéng mdy, thAin mdy: do ciing vitng twongoi (do sy bi€n dang twong do6i giita hai chi
ti€t) va do cing vitng tuyét d6i (do sy bién dang gitta chi ti€t véi chi tiét cd sd dudc
xem 12 vat rin tuyét doi).

— Theo tinh chat tii trong: d6 ciing vitng tinh (néu tai trong khong ddi theo thdi
gian) va dd ctng vitng dong luc hoc (néu tdi trong thay ddi cé qui luat hoic ngiu
nhién theo thdi gian).

3. Bién phdp ndng cao do cliing viing

Viéc x4c dinh d6 cting vitng cho mot chi tiét mdy, mot bd phan may hoic cd mdy
12 mot van dé rat phiic tap. Viéc tinh todn do ciing vitng clia mdt chi ti€t may nhu truc
chinh mdy, thin mdy, song trudt ... dudc gidi quyét cu thé & cic chuong sau. Tuy nhién
thudng chi ¢ thé tinh gin ding v6i viéc cho thém nhitng gid thi€t ban diu. Trong
thyc t&, d€ xac dinh do cing vitng thudng ding phuong phap do ludng thuc nghiém
v6i hai thong s6 ddnh gid 12 tdi trong va bién dang.

Ting do ciing vitng ludn di ddi vdi phi tén 16n va nhiéu khi chi c6 thé dat dugc
k&t qua v6i sy thay ddi két cau clia mdy. Céc bién phdp chinh d€ ning cao dd cling
viing cia may:
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— Bdo dim can bing hgp 1y vé& do cling vitng clia cd hé thong, tranh dung céc chi
ti€t ¢6 d6 bi€n dang 16n hodc ngugc lai c6 do cing vitng qud 16n. Thudng do ciing
vitng ti€p xic clia cdc mdi ghép qui kém so véi dd ciing vitng ctia v hop, than mdy.

— Phin b6 cic 6 truc hgp 1y vé s6 lugng, chiing loai, khodng céch.

— Dung vat liéu ché tao chi tiét cé mddun dan hdi cao nhu thép, gang graphit ciu ...

— Chon hinh dang ti€t dién ngang cla chi ti€t hgp 1y, tinh todn kich thuéc ddm
bdo d6 cling viing.

— C& ging st dung két cau chi ti€t sao cho c6 khd niing chiu kéo va nén, c6 do
citng vitng cao hon nhiéu so véi trudng hop phai chiu uén va xoin.

1.1.3. Pé tin cdy va tudi tho ciia mdy

1. Khai niém

Do tin cdy dic trung cho khd ning clia mdy ché tao ra nhitng thanh pham lién tuc
véi s0 lugng va chidt lugng quy dinh trong mot thdi han 1am viéc nhat dinh. D0 tin ciy
bao gém tinh khong hdng héc, tinh sita chita, tinh bio quan va tudi tho.

Tudi tho cla mdy l3’su’ duy tri kh3 ning lam viéc trong mot khodng thdi gian hay
hoan thanh mot khdi lugns €ong viéc ndo d6 trude khi dén trang thdi t6i han d€ bio
dudng va stra chita.

Tudi tho ctia mdy chd yé&u ¢ 1ién quan dén hién tugng mai mon ctiia nhitng moi
ghép dong, hién tudng mdi do tdc dung clia tdi trong dong ..., trong d6 do mon 1a yéu
td quan trong 4nh huéng t6i kha ning duyeiri dd chinh xdc ban dau va han ché tudi tho
cla mdy.

2. Cédc nhan t6 dnh hudng d&n d tin cay cliaamdy

— Moi truong lam viéc va tai trong tic dong IEnmdy.

- Qu4 trinh hao mon clia mdy 4nh hudng dén do tin‘edy clia mdy.

- Su bi&n dong céc chi tiéu chat lugng cia mdy theo thoi gian.

3. Cdc bién phdp biao dam do tin cdy cla may

— Nang cao d0 tin cay st dung cia mdy, bing cdch:

e Bdo dudng mdy theo ding qui trinh va thoi gian.

e Kiém tra vé d6 chinh xdc ctia may theo dinh ky d€ kip thdi diéu chinh va
stra chira thich hop.

e CoOng nhin diing mdy phdi qua dao tao st dung mdy, tudn thi ding cdc qui
dinh vé st dung va thao tdc mdy.

e Vi tri dit mdy va t6 hdp mdy phai phit hgp véi cong dung, cip chinh xdc va
ch& @6 1am viéc ...
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— Nang cao d6 tin cdy clia hé thong thlly luc trong mdy, bing céch:
e Bio dim chat 18ng trong hé thdng thly luc phdi di do sach.
e Giit cho diu st dung trong hé thdng khong bi ldo héa.
e Giif cho nhiét @ dau khong vugt qua ch& do nhiét cho phép.

— Nang cao d6 tin cdy clia hé thong dién trong mdy, bing cdch tuin thd cédc
nguyén tic co ban khi thi€t k€ hé thong dién:

e Gidm s6 lugng thi€t bi trong sd dd dién, tiéu chuin héa va thdng nhat héa
sd d6 di€u khién.

e Dung rdle ty dong dong dién y&u, thiét bi bdo hiéu hdng héc dién cé do tin
cay cao.

e Dung céc thi€t bi dién di chat lugng, bdo vé dudng day dan.

1.1.4. D bén va do mon cua mdy
1. PO bén clamiy

D6 bén 12 mot trong nhitng chi tiéu chi yéu dé ddm bdo trong sudt thdi gian si
dung mdy khong bi hu hofvg.

Céc dang hu hdng c6 lién’guan véi dd bén ciia chi tiét mdy gdbm co:

— Ph4 hdy mdi: phat sinh do'dicu kién tai trong thay d6i theo chu ky. Tuy theo
trang thdi ng suit, c6 su phd hiiy Wmoi va pha hily bé mit clia cdc chi tiét chiu tdi
trong 16n nhu truc, banh ring, dlan ...

— Bién dang déo: phdt sinh do chi ti¢tbi qua tai sinh ra bi€n dang déo toan bd
nhu hién tudng cong truc, kéo dai truc ... hoichién dang déo bé mit nhu mép thanh
héc trén dudng lin & bi, sdng trugt ...

— Tir bi€n: 12 qua trinh chi ti€t c6 bién dang va ing sudt thay ddi theo thdi gian
duéi tic dung lau dai cla tai trong khong ddi. Cdc chi ti€t bing chat déo va phi kim
loai cAn phai chii y dén hién tugng nay.

— Ph4 hily gion: thudng x4y ra vdi chi tiét bing vat liéu gion c6 tng suat du 16n,
ing suat tap trung hoic chiu tdi trong va dap.

C4c bién phdp ning cao dd bén gdm cé:

— Thiét k& két ciu c6 d6 bén nhu nhau trong sudt chiéu dai chi tiét.

— B3o dm tng suat phan bo déu trén ti€t dién ngang (khi bi udn thi nén ding
chi ti€t c6 ddy day, thanh cao con khi bi xoidn nén diung 6ng thanh méng va khép kin).

— Gidm tng suat tp trung & nhitng di€m c6 dd bén mai thap.

— C0 ging phan bd lyc va cong suit dugc truyén déu trén toan chi tiét.
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— SW dung chi ti€t c6 ciu triic 16p bé mit chiu ng suat tot va duge nang cao dod
bén d&€ tranh bi pha hdy tir bé mit.

2. b6 mon cia mdy

Mon la két qua clia sy thay ddi dan kich thudc bé mit 1am viéc clia chi tiét trong
quad trinh ma sit.

Qud trinh mon x4y ra do sy tuong tdc gitta hai bé mit, xuit hién sy ph4 hiy bing
nhitng hat rat nhd va ting nhiét do tai mot sd diém ti€p xidc 1am thay ddi cau tric va
tich chit co 1y héa clia 16p bé mit tiép xdc.

C4c dang mon chi yéu

— Mon 6xi héa: 12 qud trinh phd hdy din bé mit chi ti€t chiu ma sit duéi su
tuong tdc gitta 16p bé mit kim loai véi 6xi trong khong khi hay trong dau boi tron.

— Mon hat mai: 12 qud trinh ph4 hliy din bé miit chi ti€t do c¢6 hat mai trong viing
ma sat.

— Mon do md6iddp bé mit: 1a két qua tdc dong clia tng suat thay d6i theo chu ky
khi ¢ng suit ndy vugt qud gidi han dan hoi.

— Mon do bién dang @€o (hién tudng tréc dinh). Do c6 bién dang déo, tinh trang
bé miit clia chi ti€t s& thay ddi; mang Oxit vi mang boi tron bi phd hily, trén bé mit
cla chi ti€t hinh thinh mdi lién k&t kim loai cuc bo. Khi ma sét trugt véi tdc dd nhd va
4p suat riéng vugt qud giéi han chiy, mai lién két kim loai 4y bi phd hdy lam bong
tdch hodc bam dinh c4c hat kim loai & hé mit tiép xdc.

— Mon do sy dn mon dién héa: 12 quidrinh pha hidy bé mit clia chi ti€t dudi tac
dung hod va dién hod ctia moi trudng.

— Mon tréc gi: 1a qud trinh pha hiiy bé mit ma sit khi ddng thdi c6 tdc dung clia
hién tudgng in mon va sy di dong tuong ddi cia chi ti€e tiép xiic, sinh ra dao dong vdi
bién dd nhd tai bé mit tiép xic.

Hinh 1-1 md ti qud trinh dn mon héa hoc trén bé mit chi tiét: Cdc chat héa hoc
s& An mon theo sudn dbc clia cdc nhip nhd theo chiéu miii tén.

Nhap nho cii
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Hinh 1- 1 : Qud trinh dn mon héa hoc trén bé mdt chi tiét
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Céc bién phédp lam gidm dd mon gdm c6:
— B0 ma sdt can dudc che kin dé€ bdo vé.

— Phan bd déu 4p suit trén bé mit ma sét, tranh (ng sudt tap trung, ting do cing
vitng cla chi ti€t 1dp ghép.

— Gidm tai trong cho nhitng bé mit bi mon.
— B3o ddm tudi tho nhu nhau cho tit c3 céc chi ti€t c6 kha ning bi mon.

— Gidm b6t cong ma sat doi véi nhitng co ciu ng dung sy ma st (dung bo ly
hdp ma sét nhiéu dia).

— Chon dd nhdm t3i wu cho bé mit chiu ma sét tuong ing v6i dang ma sat.

— Duing vat liéu phit hgp véi diéu kién lam viéc.

— Bé miit ma sdt nén tao dit quing hoic xé rinh d€ dé& lam ngudi.

1.1.5. Dj dao ddong va dnh hudng nhiét

1. Bo dao dong

Khi gia cong nhiing,vat liéu khé cidt got hay cidt got véi tdc do cdt cao, mdy cit
kim loai thudng xay ra hi¢ivtuong dao dong.

St dung cdc bién phdp don. gidn trén nhitng mdy da c6 sdn nhim lam ting do
gidm chan. Thi du: Lam go6i do gidm chdn béng ddu ép trén truc chinh mdy tién cé thé
tang ndng sudt cdt lén gdp doi ma héng gdy dnh hudng 1én béi dao dong, do cdt vao
cdc hoc trong & than mdy nham lam gidmchdn v.v...

2. Anh hudng nhiét

Trong qud trinh gia cdng, su thay d6i hoic chénh léch nhiét dd qua 16n giita cdc
bd phan mdy 1am dnh huéng rat 16n d&€n d6 chinh %ic hinh hoc, dd chinh xdc chuyén
dong, do cing viing ...

Ngudn phat nhiét thong thudng 13 6 truc, hop tdc o, hé thdng diu ép, song trugt,
phoi néng, dong cd dién ... P& gidm bt bi€n dang nhiét ngudi ta dua cdc ngudn phat
nhiét ra ngoai mdy, sit dung goi d5 khi ép hoic diu ép thay cho song truot, dit
nghiéng song trugt &€ dé thoat phoi ...

1.2. CO SG THIET KE MAY CAT KIM LOAI
Qud trinh thi€t k& mdy cit kim loai gdm c6 hai phan chinh:
— Thiét k€ phan dong hoc clia mdy

e Xd4c dinh tinh ning k§ thuat ctia mdy nhu hinh dding mot tap hop céc chi tiét
dugc gia cong trén mdy, kich thudc gidi han 16n nhat va nhd nhat c6 thé gia cong duge
trén may ...
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e Xdc dinh cdc chuyén dong clia may, chi y&u 12 cdc chuyén dong tao hinh.
e Lua chon phuong 4n thiét k&€ — Lap so dd két cAu dong hoc.
e Lua chon cdc cd ciu truyén dong cu thé.
e Xic dinh cdc thdng s& dong hoc co ban.
e Lip so db dong clia may.
— Thiét k€ phan dong luc hoc clia miy
e Xa4c dinh lyc va mOomen tic dung.
e Tinh cong suit dong co.
e Thiét k& dong luc hoc cia cic chi ti€t va bd phan mdy bao gdm xdc dinh két
cau, lua chon vat liéu, tinh todn kich thudc ...
1.2.1. Pham vi diéu chinh s6 vong quay va pham vi diéu chinh lugng chay dao
Khi gia cong chi ti€t, van téc cit va lugng chay dao clia mdy thay ddi tuy thudc
vao nhitng y€u t6 chil y&u sau:
— Tinh chat co 1y ¢iia vat liéu gia cong (d6 bén, dd ciing ...).
— Vat liéu 1am dao ciifig. nhu cdc thong s6 hinh hoc clia dao cit.

— Yéu ciu va chat lugng ciia bé mit chi ti€t sau khi gia cong (dd nham bé miit,
dd chinh x4c vé kich thudc, hinh déng hinh hoc va vi tri tuong quan).

— Phuong phdp gia cong va dicu kién gia cong.

Tuy theo tiing trudng hop gia cong cisthé d€ tinh toan xdc dinh van tdc cit va
lugng chay dao thich hdp sao cho ddm bdo chit lvgng cla chi tiét gia cong trong diéu
kién kinh t&€ nhat. Trén co s d6, diéu chinh so vong quay (hay s6 hanh trinh kép) va
lugng chay dao cia mdy.

1. Pham vi diéu chinh s6 vong quay R,

a. Poi v6i may c¢6 chuyén dong chinh 12 chuyén dong vong (quay tron)

Chuyén dong quay dudc thé hién bdi s6 vong quay trong mot phuit.

Pham vi diéu chinh s& vong quay R, dugc tinh:

R, = —max (1-1)

V6i Npax — s6 vOng quay 16n nhit cda chi ti€t hay cia dao [v/ph]
Nmin — 80 vONng quay nhé nhat cla chi tiét hay ctia dao [v/ph]
Ta da biét cong thic tinh van tdc cit V:
ndn

V= m/ph 1-2
1000 [m/ph] (1-2)
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S6 vong quay 16n nhat va nhd nhat cia chi ti€t dudc tinh tit cong thifc trén.
e Khi diing vin toc v, d€ gia cong chi ti€t c6 dudng kinh dp.x thi s6 vong
quay can thi€t 12 npi, :
1000 V_.
Nmin = —= (1'3)
T dmaX
e Khi diing van 8¢ Vi, d€ gia cong chi tiét c6 dudng kinh dp, thi cin s6 vong quay
can thiét 12 nygy

1
Nax = M (1-4)
nd min
Tur (1-1), pham vi diéu chinh s& vong quay R,:
A" d

Rn - nmax = max . max - RV . Rd (1_5)

N min Vmin dmin

Lot Vma)\ : 3 A 2 A ~ <
Véi: Ry = — < pham vi di€u chinh van toc cat. (1-6)
Vmin
d N .
Rg= % — phamwi diéu chinh dudng kinh chi tiét. (1-7)
min

Thong thudng tri s6 trung binh ciaR =4 + 8.

Dic diém cta pham vi diéu chinh s6"vong quay 12 chi phu thudc vao gidi han cia
van tdc cit va dudng kinh chi ti€t gia cong.

Véi mot s& mdy van ning hién dai thudng ¢6 pham vi diéu chinh s6 vong quay
phu hdp véi cong dung clia may (tham khao Bdng /-1 ).

MAY Pha}m vi diéu chinh
sO vong quay R,

May tién 50 + 200

Maiy phay 20 + 100
May ti€n ding 25 +40
M4y khoan cin 20 + 100

May bao 5+40
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b. Chuyén dong chinh clia mdy 1a chuyén dong thing khit hbi
S& vong quay clia truc chinh dudc thay biing s6 hanh trinh kép nyy trong mot phiit.
Van tdc ctia hanh trinh 1am viéc V thudng cham, con van tdc hanh trinh chay khdng V,
thudng nhanh hon. Ty 1€ giita V v V, thudng theo mdt hé s& k nhat dinh, tic 1a:
Vo =kV véi (k >1) (1-8)
Téng thdi gian T ctia mot hanh trinh kép bao gdm thdi gian thuc hién hanh trinh
lam viéc t va thoi gian ctia hanh trinh chay khong ty va bing:

T=t+to= = 4+ = = 1FK (1-9)
\Y kV kV
Trong d6: L — chiéu dai hanh trinh cit got [m].
S6 hanh trinh kép trong 1 phiit:
1 kV
fh = —=—— 1-10
"TTTL (1+ k) (1-10)

Pham vi diéu chinh s6 hanh trinh kép sé 1a:

R N I btk max _ Vmax ) Lmax (1-11)

n
htk N hk min Vmin L min

Nhik max > Nhik min 12 SO hanh 6k kép giGi han, dudc xac dinh tuong ty nhu & cong
thic (1-3) va (1-4).

c. Pdi v6i nhitng mady c6 chuyén déng chinh 1a chuyén dong thing khong d6i
huéng (nhu may cua ddy, may danh béng thing)
Vian toc cit cla né dugc xdc dinh bing so.vong quay n[v/ph] va dudng kinh
D[mm] clia dia, puli, hoic tay quay thuc hién truyén’ddong, tic 1a:
nDn

V= m/ph 1-12
1000 [m/ph] (1-12)

C4ch x4c dinh pham vi diéu chinh s6 vong quay R, ciing tuong t nhu & mdy cé
chuyén dong chinh 13 chuyén dong vong.

2. Pham vi diéu chinh lugng chay dao R
Pham vi diéu chinh lugng chay dao R, dudc tinh:

R, = Smax (1-13)
Smin

C6 hai trudng hdp lién quan dén hai loai lugng chay dao:

— Trudng hgp 1: Chuyén dong chay dao c6 quan hé véi chuyén dong chinh,
lugng chay dao dudc tinh trén mot vong quay cua truc chinh biing cong thic:

13
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S=1l.ip.ic.t  [mm/v] (1-14)

Trong d6: ip — ty s truyén c& dinh trong xich chay dao.

is — ty s truyén thay d6i trong xich chay dao.
t — lugng di dong tinh ti€n clia co cAu chip hanh khi truc cudi cling
cta xich chay dao quay mot vong [mm/v].

Néu diing co ciu bién ddi tir chuyén dong quay sang chuyén dong tinh ti€n 1a vit
me — dai 6c thi t = t, (tx 1a budc ren clia vit me). Néu diing cd ciu banh ring — thanh
ring thi t = tmZ (m 12 mddun, Z 1a s6 ring cla bdnh ring trong cd cu banh ring —
thanh rang).

Luong chay dao nhd nhat sy, va 16n nhit sy, tuong Gng ty 1& véi ti s6 truyén
thay d61 ismin, ismax- Pham vi diéu chinh lugng chay dao R; 1a:

i smax (1_15)
i

S
Rs - max —

S min smin
Luong chay dao 4dn nhat va nhd nhit duge x4c dinh tiy thude vao diéu kién cong
nghé khi gia cong. Tris0 thudng ding 13 spax = 2 + 6 [mm/A], Smin = 0,005 + 0,05

[mm/v].

— Trudng hgp 2: Chuyéndang chay dao doc 1ap véi chuyén dong chinh (chuyén
dong chay dao dugc thuc hién bing dong co riéng c6 sd vong quay 1a ng. [v/ph]),
lugng chay dao dugc tinh bing cong thic:

S=nNgc.1s.t [ram/ph) (1-16)

Trong dé: is — ti s& truyén tir ddng cd déneeo cau chap hanh (xich chay dao).

t — lugng bién ddi tir chuyén dongguay sang chuyén dong tinh tién.

Pham vi diéu chinh lugng chay dao R la:

i

R, = Slﬂi:'sﬂ (1-17)

S min 1 smin

1.2.2. Chubi sé'vong quay

Trong truyén dong phin cip, cdc gia tri sd vong quay khdng phian bd mot cich
bit ky ma tuin theo mdt qui luat nhat dinh d€ tao nén chudi s6 vong quay hgp 1y
trong pham vi diéu chinh s vong quay. Chudi s& vong quay diing trong mdy cit kim
loai thudng gém cic loai sau:

1. Chudi s6 vong quay cip sd nhan

Chudi s6 vong quay cip sd nhan 13 chudi s& vong quay ma céc gia tri cda né 1a
cdc s0 hang clia mdt cip s6 nhan c6 cong bodi 1a ¢. Néu mot hop tdc dd c6 Z cap tdc
do tir s6 vong quay nhd nhat ny,, dé€n s6 vong quay 16n nhat ny,y thi:

i ML (i}
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N1 = Nmin
np=n.o0

2
n3=n;. 0 =n7.0

k
N1 =Nx. Q0= N1.Q

Z -1
n,=n;_;.¢=n;.0¢ = Nimax

Khi d6 pham vi diéu chinh s6 vong quay R, dugc x4c dinh:

Z-1
R, = N hax — n; .o =(pZ—1 (1-18)
1

N in

Tur (1-18), c6 thé x4c dinh cong bdi clia chudi s6 vong quay ¢ (con dude goi 1a hé
s cAp van tdc):

o= 2R, (1-19)
va s0 cAp van tdc Z:
1
7= (1-20)
1gp

Ghi chu:

— S6 cap toc do Z tinh theo cong thiic (1-20) thudng khong phdi 1a s& nguyén,
nén phai qui tron thanh s nguyén gin no whAt (t6t nhat nén chon s nguyén 16n hon
dé ddm bdo cac gid tri Ny, Nmax dat yéu cau cud thiét ké).

— Tén that van toc cit tudng d6i AV chi phy thuoc vao cong bdi ¢ ma khong phu
thudc vao dudng kinh d cda chi ti€t gia cong nhung ¥ ¢ 12 hiing sd nén ton that nay

ciing khong ddi. Vim/ph] A

Tu cong thic (1-2) tinh van Nz = Nmax
toc cit V:

vadn _oa o aan

1000
o nn
valc =
1000 n3

Néu bi€u thi chudi s6 vong / n,
quay n trong hé toa do [v — d] thi / -
s6 vong quay n sé 1a nhitng -  0m
dudng thing di qua gdc toa dd, c6 C >

d [mm]

dang nhu hinh 1- 2. . 3
Hinh 1- 2 : Biéu do chubi s6'vong quay bat ky

15

i [E R BET Com 4l LT g Al gy woe
A HIr vien I rieomg DT SIE pitart By thuat 1 P.HM

hittp 7 www. thuvienspkt.edu. v




Gi4 sif cAn gia cong phoi c6 dudng kinh dy. Dua vao cdc diéu kién vé cong nghé
va yéu cau k¥ thuit clda chi tiét, ta x4c dinh dudc van tdc cit hop 1y Vo . Qua do thi
hinh 1- 2, x4c dinh dugc s6 vong quay hogp 1y no. Nhung vi mdy dung truyén dong
phan cAp nén hiu nhu khong tim dugc mot gia tri s6 vong quay nao d6 tring vdi ng
ma thudng ng & trong khodng hai gid tri ng va ng,; (ng < ng < ng4p). Tudng Gng vGi n va
N1 12 hai van tdc cdt Vi va Vg (Vi < Vo < Vig). D€ ddm bao tudi bén caa dao,
thudng chon s& vong quay ny, d€ gia cong (khi d6 van toc cit Vi < Vo). Nhu vy sé& c6
ton that vé van tdc cit (ciing 13 tn that vé ning suit). Ton that tuong ddi vé van toc
cit AV dudc tinh nhu sau:

vV, -V V.
AV=—"""% 100%=1--%X1|.100% (1-22)
Vo Vo
Do Vo= 19000 4y v, - Tdo N
1000 1000
Vo=V, AV
nén AV = —-2 & 100% = ( ——kj . 100% = (1 —n—k] . 100% (1-23)
Vo Vo ng

Tén that tudng ddi v& yan toc cit dat gid tri 16n nhat AV ., khi Vo = Vig (ng —
ngy1) va biang:

AViax = lim ( —ﬁj 1009 = [1— Vi J 100% = [1— Tk j.lOO% (1-24)
Vo= Vi Vo Vit Ny

Né&u chudi s6 vong quay phan bo bii kv thi ton thit tuong d6i vé van tdc cit
AV max cling s€ thay d6i bat ky. T (1-24), muén, gilt cho AV pax ludn ludn khong d6i thi
can phai ddm bao diéu kién:

Tk _ const (1-25)
Ny

Chi c6 chudi sd vong cAp sd nhin mdi thda min dicu kién (1-25), nghia 1a

n SR A X AN Nw X 1A N
K_ — const = @. Bi€u dd chudi s6 vong cip s6 nhan cho trong hinh I-3.
Ny
V [m/ph]  nz=n.9 "'
n;=n;.Q
n
AV
o 4A X A d [mm
Hinh 1-3 : Biéu do chuoi so vong quay cdp sé nhdn Lrmm]
16
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D€ tao thuin 1gi cho ngudi st dung khi tra s6 vong quay n néu di biét V va d,
trén mdi may c6 vé mot bi€u db thé hién sd vong quay trong hé toa do 16garit. Mudn
th&, phuong trinh (1-21) dugc thé hién trong hé toa dd 16garit clia [v — d] nhu sau:

1gV =lgd + Igc (1-26)
N6 c6 dang y = x + a, 1a phuong trinh clia nhitng dudng thing cit truc x va y mot
g6c 45° v6i khodng cdch a.

Do c = nén tri s6 ¢ phu thudc vao s6 vong quay n ma n lai dugc phan b
theo quy luit cAp s6 nhan véi cong bdi @, nén:

T
leci=1lg ——+1gn
BE1=18 1000 B M

locy=lg ——+lgn, =lg ——+1gn, +1
gC2 glOOO gn, glOOO g1y 20

T
1000

T
lec, <o +1lon, =1 +len; + (k=11
gCk %1000 gng =1g gn; +(k-1)1ge

Céc s vong quay clia chiidi cAp s6 nhan sé 13 nhitng dudng thing song song cich
déu nhau mot khodng bing lgo(trong thuc t&, ngudi ta thudng 14y mdi khodng tudng
truong cho gia tri cdag). Biéu dd chidi s6 vong quay cAp s6 nhan trong hé toa do 16garit
c6 dang nhu hinh 1- 4.

S 8 o o o o n - RN
T SR EXWI 2 ¥ 8 E &Y
= 74D 4V A / /
N ,/ //// ,//// /// // /
= 100 7 T T 7
S 7 7 7
/1 / YIAIALL /S /T /T A )
A A4 ,/' N // /S /Y S d
A AT L STV A AT 4
L // // /A ,/ /4// / // //
LA /////// e
/) 4% ;/ A // /
10 NAXX NAY / d [mm]

10 2
Hinh 1-4 : Biéu do

o

A

6 8 100 200 4 6 8 1000 2000 ——>
hudi s6'vong quay cdp s6 nhan trong hé truc légarit

o

2. Chudi s6 vong quay cap sd cong

Chudi s& vong quay caAp s6 cong 1a chudi s6 vong quay ma cdc gia tri clia n6 1a
cdc s& hang clia mot cap sd cong cé cdng sai 12 a vdi s6 hang dau tién 12 np, va s6
hang cudi cing 13 npay.
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N1 = Nmin
np, =n; + l.a

n=m+a =n;+2a

nz=nz;+a =n;+(-1).a
Suy ra: a= Rz~ (1-27)
Z-1

Hinh 1- 5 bi€u dién chudi s& vong quay cip sd cong dudc vé trong hé toa do
16garit. Chudi s& vong quay cip sO cong c6 cdc tri s6 s6 vong quay thap & cdch xa
nhau va cdc s6 vong quay cao rat khit nhau, nén ton thit van toc tuong d6i ludn thay
ddi theo dudng kinh chi tiét gia cong va khong thé han ch& dugc. Vi vay chudi s
vong quay cip sd cong khong thé thda min cdc yéu cau gia cong hop ly. Do dé, né
chi dugc diing & mot s& hop chay dao, & nhitng cd cAu truyén dong khong lién tuc nhu
cO ciu banh c6c —~on coc clia mdy bao ...

1 A

V [m/ph] |

n

0 >
d [mm]
Hinh 1- 5: Biéu do chudi sé’ vong quay cdp sé cong-trong hé truc logarit

3. Chudi s6 vong quay hdn hgp

C6 hai loai chudi s& vong quay hdn hogp:

— Chudi s6 vong quay két hgp giita chudi s& vong quay cip sd cong va cip sO
nhin, trong dé cdc gid tri s6 vong quay thip dung cip s6 cdng con gid tri s6 vong
quay cao dung cAp so nhan.

— Chudi s6 vong quay cAp s6 nhian c6 2 hé sd cip van tdc @; va @2 (V6i @1 < @2),
trong d6 cdc gid tri sO vong quay thdp dung hé s& ¢; con gid tri s6 vong quay cao
diing hé s& ¢,. D€ tao chudi s6 vong quay nay, trudc hét tao ra chudi sd vong quay
cAp s6 nhan c6 hé s6 ¢y, sau d6 dé cic s6 vong quay cao thua hon ¢t sau mdi s6 vong
quay thi bd di mot. Nhu th€ cdc sd vong quay cao c¢é hé s6 ¢, (hinh 1-6). Xem thém vi
du minh hoa vé chudi s& vong quay ¢ 2 hé s6 cip van tdc ¢@; va ¢, trong muc 2.3.6.
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Hop téc do dung chudi s6 vong quay hdn hdp nay c6 két ciu phifc tap hon, khé
tinh todn hgp ly nén ciling it dudc dung.

A Nz
Vim/ph] 12
n;
]
(%)
0 >
d[mm]

Hinh 1- 6: Biéu dé chudi sé’ vong quay hén hop cé hai hé sé cdp van téc

Két lugn: Trong céc loai chudi s& vong quay ké trén, chudi s6 vong quay cip s6
nhan cé nhiéu wu dicwinhat nén thudng dudc ding d€ thiét k& cic hdp toc do, hop
chay dao clia cdc mdy vaivning. Riéng d6i v6i mdy chuyén ding thi khong nhat thiét
phdi diing chudi s6 vong quay:cip s6 nhan, vi s6 vong quay clia m4y chuyén dung chi
c6 mot hodc vai cip sd vong (day phil hdp nhat ddi véi chi tiét gia cong. Hop chay
dao clia cic may ding dé cit ren thikhong st dung chudi cAp s& nhan ciing nhu chudi
cAp s cong ma phai c¢6 phuong phdp thict k& riéng (xem trong chuong 3, phin thiét
k& hop chay dao chinh x4c) nhim dat dude cdc lugng chay dao phu hdp véi bude ren
theo yéu cau.

1.2.3. Xdc dinh cdc thong sé dong hoc co bia

Ba thong s6 dong hoc cd ban clia chudi s6 vongquay cip s6 nhan 1a ¢, Z va R,
trong d6 hé s6 cip van toc ¢ di dudc tiéu chudn héa.

1. X4c dinh tri s6 ¢ tiéu chuin

Dé€ tao ra chudi s6 vong quay cip s6 nhan vdi cong bdi ¢ thi hé s6 ¢ khong chon

mot cach bat ki ma dudce tiéu chudn héa dua trén nhitng nguyén tic sau day:

a. Nguyén tdc gdp 10: 1a nguyén tic md mot sd hang bat ky trong ddy s6 déu c6
gid tri gdp 10 1an gid tri clia s6 hang khédc & cdch né x s hang, nghia 12 néu c6 chudi
s6 ny, Ny, N3, .., Ny, Ngy1 , ..., Nz thi N = 10 0y (v6i x — 12 s6 nguyén).

Vi chudi s6 vong quay 1a mot day s6 cip s6 nhin, nén: ny, =n;. @

Suy ra: * =10 hay ¢ = V10 (1-28)

Nguyén tic ndy dua trén théi quen gdp 10 trong chudi s& t6i wu cla k§ thuit
(chudi s6 Renard d€ tao ra cdc gid tri kich thudc tiéu chuin).




b. Nguyén tdc gdp 2: 12 nguyén tic ma mot s6 hang bat ky trong diy s6 déu c6
gid tri gp 2 1an gi4 tri ca s& hang khdc & cdch né y s& hang, nghia 12 né€u c¢6 chudi s6
Ny, Ny, N3, .., Ny, Ny, ., Nz thingy =20 (v6iy — 12 s6 nguyén).

Vi chudi s6 vong quay 1a mot day s6 cap s nhan, nén: ny,; =n; . ¢

Suyra: @' =2hay o =42 (1-29)

Nguyén tic nay ding dé thda min trong trudng hdp diing dong cd dién c6 nhiéu
cAp van tdc, trong do cdc s6 vong quay clia dong co ng. tudn theo qui luat cap s6 nhan
vdi cong boi bing 2.

Vi tri s6’ @ phdi dong thoi théa man cd hai nguyén tdc trén, cho nén:

¢ =310 = ¥2 (1-30)
Suy ra: y = x.1g2 = 0.30103x = 0,3x
Ngoai ra, ta con c6 diéu kién vé hé s6 ¢:
l<op =2 (1-31)
Ly do la vi:
— Chudi s6 vong qusy, 12 c4p s6 nhan ti€n nén ¢ > 1.
— Maiy thi€t k&€ cAn phaico ton thit van toc ciing nhu tn thit ning suit khong
d6i va khong vudt qud gi6i han 50%.
AV nax = (l N lj 100% < 50% (1-32)
©
Tu do suy ra: ¢ <2 (1-33)
Trong pham vi diéu kién v€ hé s6 ¢ (1-31)./chon céc tri s6 x va tinh tri s6 y tuong
{ing, ngudi ta x4c dinh dugc cic tri s6 @ tiéu chuin ¢ho trong bang 7 — 2.
O bang ndy c6 nhitng tri s6 ¢ = 1,41 vd ¢ = 2 kione thda man nguyén tic gip
10, tri s& @ = 1,58 va ¢ = 1,78 khong thda min nguyén tic. gip 2, vi x va y khong phdi
12 s& nguyén. Nhung trén thuc t& can thi€t nhitng tri s& nay, dé khoang céch giita cic

tri s6 khong qué xa. , . )
Bdng 1- 2: Bdng tri s6 ¢ tiéu chudn

o) 1,06 | 1,12 | 1,26 | 1,41 1,58 | 1,78 2
V10

- 40 20 10 20/3 5 4 2/6
y

2
V2 ;= 12 6 3 2 3/2 6/5 1
AVpax [%] 5 10 20 30 40 45 50
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Pham vi st dung cic tri s6 ¢ tiéu chuin nhu sau:

e ¢=1,06: rit it dung vi cc gid tri s6 vOong quay qu4 khit.

e ¢ =1,12: ding cho cdc mdy cin diéu chinh chinh xdc van téc cit (nhim gidm
ton that vé van téc va ning sut) trong gia cong hang khdi hoic hang loat 16n nhu
mdy tu dong, nia tu dong.

e ¢p=126val4l: dungcho cic may cong cu van nang.

e ¢=1,58va 1,78 : dung cho cdc mdy c6 thdi gian chay khong 16n (thdi gian gia
cong khong 16n hon nhiéu so véi thdi gian chay khong) va nhu thé khong can phai
diéu chinh chinh xdc vén toc cit.

e ¢ =2 :rit it dung, chi c6 y nghia phu dé tinh todn cdc co ciu truyén dong clia
nhém khuéch dai trong hdp tdc dd hoidc nhém gip boi trong hop chay dao.

M@&i quan hé giita cdc thong s cd ban @, Z va R, da biét § cong thic (1-18). Khi
thi€t k& may, pham vi diéu chinh s& vong quay R, dudc cho trudc theo yéu cau, vi vy
s0 cAp van tdc Z t1#& nghich v6i hé s6 ¢. Can phdi lya chon tri s6 ¢ va Z nhu thé nao
dé vira c6 thé vira ddm. bdo gidm tdn thit van toc, vira ddm bio két cAu clia may
khong quia phifc tap, khdehé& tao, gid thanh cao (Z cang 16n sy phian bd cdc cip van
toc cang day, ton that van tdc nhd, nhung két cAu clia mdy sé 16n, phifc tap hon). Sau
khi chon dudc tri s6 ¢ thich hdp,.s¢ dé dang x4c dinh dugc s cAp van tdc Z.

Trong trudng hop thiét k& cic top tdc dd ¢6 nhiu cAp van tdc Z véi tri s8 ¢ nhd,
dé don gidn vé mit k&t cau cia hop, hién nay ngudi ta thudng ding dong co dién c6 2
hoic nhiéu cip van toc.

S& cip van tdc Z cin nén 1ay bing boi sdciia 2 va 3, vi truyén dong trong hdp toc
dd thudng do nhitng khoi banh ring bac c6 2, 3heic 4 = 2.2 banh ring thuc hién. Do
d6, s6 cap van toc thudng dung trong thuc t€ 1a: Z =73 4. 6, 8, 12, 18, 24, 36.

2. Xdc dinh cdc gid tri s6 vong quay

Tir gid tri @ tiéu chudn, ngudi ta xdc dinh chudi s& vong quay tiéu chuidn. Chudi
s6 vong quay cd s§ dugc 14y vdi s6 vong quay dau tién 1a 1, tic 12 n; = 1 v/ph véi tri
s6 ¢ = 1,06. SG vong quay tiéu chudn bat ky nio ciing s& biing nz =n; ¢ ' = ¢~ .

Chudi s6 vong quay co s& s€ c6 cdc gid tri sau:
1 -106 - 1,12 - 1,18 - 1,25 - 1,32 - 141 - 1,5 -16 - 1,7 - 1,8 — 19
-2 =212 - 224 - 236 — 25 - 265 - 28 — 3 — 3,15 - 3,35 — 3,55 -
3754 — 425 -45 - 475 -5-53-56-6-63-67-71-75-238
-85 -9 - 9,5.

Trén cd s chudi s6 vong quay d6, hinh thanh céc gid tri s6 vong quay tiéu chudn
cho trong bang 1-3. Céc tri s6 vong quay tiéu chuin khac, tily theo yéu cau 16n hay bé
ma nhan hoic chia céc tri s6 trén véi 10, 100, 1000 ...




Bdngl-3: Bdng sé' vong quay tiéu chudn

Heé so ¢ He¢ so ¢ Heé so ¢

1,06(1,12|1,26|1,41{1,58|1,78| 2}|1,06|1,12|1,26|1,41|1,58|1,78| 2 |{1,06|1,12|1,26|1,41|1,58|1,78| 2
1 1 1 1 1 1 |1]§ 10| 10 | 10 10 | 10 100 | 100 | 100 100 | 100
1,06 10,6 106

1,12|1,12 11,2|11,2 11,2 112 112

1,18 11,8 118

1,25(1,25|1,25 12,5112,5(12,5 125 125 | 125 | 125 125
1,32 13,2 132

1,41] 1,4 1,41 14 | 14 140 | 140

1,5 15 150

1,6 | 1,6 | 1,6 1,6 16 |16 | 16 | 16 | 16 16 |} 160 | 160 | 160 160

1,7 17 170

1,81 1,8 1,8 18 | 18 18 180 | 180 180 180

1,9 19 190

2 2 2 2 211 20 | 20 | 20 200 | 200 | 200
2,12 21,2 212
2,2412,24 22,4122,4 22,4 224 | 224
2,36 23,6 236

25125125 2,5 22525 25 250 250 | 250 | 250 | 250 250
2,65 26,5 265

2,8 12,8 2,8 28 | 28 280 | 280

3 30 300
3,15|3,15(3,15 3,15 31,5(31,5|31,5 315 31,5|31,9)] 315 | 315 | 315 315
3,35 33,5 335
3,55(3,55 35,5(35,5 355 355 355
3,75 37,5 375

4 4 4 4 4 411 40 | 40 | 40 40 400 | 400 | 400 400
4,25 42,5 425

45 4,5 45 | 45 45 450, 450
4,75 47,5 475

5 5 5 50 | 50 | 50 500 | 500 | 500 | 500 500
5,3 53 530

5,6 | 5,6 5,6 5,6 56 | 56 56 560 | 560 560

6 60 600

6,316,363 6,3 63| 63|63 |63|63 63 || 630 | 630 | 630 630

6,7 67 670

7,1 17,1 71 | 71 710 710 710

7,5 75 750

8 8 8 8 81 80 | 80 | 80 800 | 800 | 800

8,5 85 850

9 9 90 | 90 90 900 | 900

9,5 95 950

1000{1000{1000{1000{1000] 1000|1000
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Ghi chu:

— Cin ctf vao hé s6 o, sd cAp toc dd Z va gid tri s6 vong quay dau tién n; d€ tra
bang x4c dinh chudi s6 vong quay danh nghia ctia may.

— Chudi s6 vong quay tiéu chudn cho trong bang 1-3 ciing ding lam chudi s&
hanh trinh kép clia nhitng may c6 chuyén dong chinh 1a chuyén dong tinh ti€n khit hdi
nhu mdy bao, mdy xoc. Ngoai ra, né con dung 1am chudi s6 ludng chay dao cho
nhitng lugng chay dao khong phu thudc vao mot vong quay cua truc chinh ma duge
tinh biang ludng chay dao trén mot phiit, tic 1a s [mm/ph).

— Cho phép 1ap mot chudi sd vong quay mdi gom nhiing tri s& & chudi tiéu chuin
b6 cdch quang déu nhau. Vi du: 1ap chudi sd vong quay c¢6 hé s6 ¢ = 1,26 va n; = 14
v/ph. Céc gid tri clia chudi s6 vong quay d6 1an ludt 1a n; = 14 v/ph, n, = 18 v/ph, n3 =
22,4 v/ph, ny = 28 v/ph, ns = 33,5 v/ph ... Céc s6 vong quay nay cach nhau 4 khodng
cich. P6 12 do hé s6 cAp van tdc clia chudi s6 vong quay nay bing tri s6 ¢ co s cb
lu§ thira bing sd khodng cdch E, nghia 1a:

0=1,060"%106"=1,26 (E=4v6iE — khodng céch & chudi cd s8)
Tuong tw, néu muowlap mot chudi bat ky c6 hé s6 cap van téc ¢ = 1,41 thi:
@ =1,06" =1,06°=1,41 (E=6)

Khi d6, cédc tri s6 vong quay.irong chudi nay cich nhau 6 khodng & chudi cd sd.
Néu n; = 14 v/ph thi s& ¢ chudi: 14720 ;28 ;40 ; ...

1.2.4. Xdc dinh cong sudt dong co

Khi thi€t k€ mdy, can phdi ti€n hanh xdc dinh cong suit dong cd dién, dé tao co
s§ cho viéc tinh todn dong luc hoc clia cdc chi i€t mdy va bo phidn mdy trong mdy.
Thudng khé x4c dinh chinh xdc cong suit dong codién clia mot mdy khi thi€t k&€ méi.
Ly do la vi:

— Chua thé tinh chinh xdc dudc Iuc cit va luc chay dio cda céc qua trinh cit got
khac nhau khi gia cong chi tiét trén mdy, dic biét 1a trong qué trinh khdi dong va ddo
chiéu.

— Chua hiéu 16 cdc diéu kién st dung may, dic biét 12 d6i vdi cic mdy van ning
c6 nhiéu cong dung.

— Khé x4c dinh chinh xdc cdc ton thiat v& ma sat trong cdc khau truyén dong,
nhat 12 khi 1am viéc & van toc cao.

Vi vay trong thuc t€, viéc xdc dinh cong suit dong co thudng dya vao kinh
nghiém hoic so sdnh véi cong sudt may hién cé.
1. Xéc dinh cdng suat dong co truyén dong chinh

C6 hai phuong phép tinh cong suit can thiét clia dong cd dién:
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P NN = & o S e a el T TR
vien Trreng B Sie pham Ky thudt TEHM



a. Phuong phdp gin ddng: tinh cong suit dong cd theo cong suit cit N, va hiéu
suat tong n.

Cong suit cit N, dudc tinh trén cd s& luc cit téi han P, [N] va van toc cit téi han
V [m/ph):
_ P,V

61200

D& tinh chinh x4c lyc cit theo nguyén 1y cit (bing 1-4), can phai chon ch& do cit

theo ch& dd thit may hoic ché€ d6 cong nghé cao (gia cdng tho).

(kW] (1-34)

C

Cong suit cit N, thudng chi€m khodng 70 + 80% cong suit dong co dién, nén c6
thé tinh gin ding cong suit dong co dién Ng theo cong thic sau:
N

Nge = —=  [kW] (1-35)
n
Trong dé: n = 0,7 + 0,85 diing cho may c¢6 chuyén dong chinh quay tron.
1 =0,6 + 0,75 diung cho mdy c6 chuyén dong chinh tinh tién.

DPé& x4c dinh chink'xiic hon tri s6 1, ¢6 thé tim hiéu suat tirng khau n; néu di dinh
xong dugc két cAu may, san d6 tinh hiéu suit tong n cla toan xich truyén dong:

J
n=ni.an3..= H n; (1-36)
1

b. Phudng phdp chinh xdc: thuting duge st dung d€ tinh lai Ng. sau khi da dinh
xong dugc két cAu may:

Nae =Nc+ No+Np &KW1l (1-37)

vGi Ny 12 cOng suit chay khong va N, cong suit ti€u hao phy do hiéu suit va cdc
nguyén nhan ngiu nhién khédc. Cong sudt phu N, c&’thé 18y gdn ddng 10 + 15% N,

Cong suat chay khong Ny c6 thé tinh theo cong thifehirc nghiém sau:
No =Kn fo%[nl +np +np ...+Kt03ﬁnwj (1-38)

Trong d6: K, — hé s& phu thudc chat lugng ché tao céc chi ti€t va diéu kién boi tron,
thudong chon K, =3 + 6.

dg — dudng kinh trung binh clia tat cd cdc ngdng truc clia may [mm)].
ny, Ny, Np ... — sO vong quay clia tit ca cdc truc (khdng k€ truc chinh) [v/phl].

di. — dudng kinh cua truc chinh [mm].

ne — s0 vong quay clia truc chinh [v/ph].

K. — hé s6 ton that riéng tai truc chinh (K, = 1,5 néu & truc chinh 12 8 lin,
K. = 2 n€u & truc chinh 12 8 trugt).
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2. X4c dinh cdng suit dong cd chay dao
Cong suit dong cd dién dung thyc hién lugng chay dao thudng dugc xdc dinh
bing hai phuong phép:
a. Phuong phdp gan diing: 14y cong suit dong cd chay dao Ny ti 1& vdi cong suat
dong cd thuc hién chuyén dong chinh Nyg.
Naces = KiNge  [kW] (1-39)
Trong d6: K = 0,04 dung cho mdy ti€n, mdy Revolver, may khoan.
K = 0,08 diing cho mdy tién nhiéu dao tu ddng, nira ty dong.
K =0,15 dung cho mdy phay.
K = 0 dung cho mdy bao, mdy mai.
b. Phuong phép chinh xdc: tinh cong sudt dong co tir luc chay dao Q:
_QV,
61200 n,

dcs

(kW] (1-40)

Trong d6: V — van toc ¢hay dao [m/ph], dugc tinh tir lugng chay dao 16n nhat.
N, — hiéu suat triyen dong co ciu chay dao (thudng n, < 0,15 +0,2).
Luc chay dao Q dugc tinh.iir cdc cong thic thuc nghiém tly thudc vao két cau
clia céc loai s6ng trugt khac nhau:
Q =k.Fx + F, " N] (1-41)
véi: k — hé s6 lam ting luc ma sit do P;4a0 ra mdmen lt.
Py, Py, P, — céc thanh phan cla lyc cit [N].

Fis — luic ma sét trén sdng trugt [N]. Luc niy dudc tinh thy theo cdc loai song
trugt khac nhau (bang 1-5).

e Heé s6
Loai song trugt Luc ma sat Fp . ;
Song trugt lin tru va t& hgp (mdy tién) P, +G) f 1,15 |0,15+0,18
Song trugt phiang (mdy tién, mdy Revolver) | (P,+Py+G)f 1,1 0,15
Song trugt dudi én (mdy phay) (P,+2Py+G)f | 14 0,2
X . . 2M,
Ong truc chinh may khoan q 1 0,15
Chii thich: G — trong ludng cdc bd phan chuyén dong tinh ti€n [N].
f — hé s6 ma sdt trudt.
d — dudng kinh tryc chinh mdy khoan [mm].
26
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Chuong 2 THIET KE HOP TOC PO

2.1. KHAI NIEM

Hop téc do 12 mot trong nhitng bo phin quan trong clia may cit kim loai dung dé
thuc hién cac nhiém vu sau:

— Truyén chuyén dong va cong suit tir dong cd dién dén truc chinh.

z o Re A A 2 = e N A
— C6 kha ndng thay doi toc d6 quay cua truc chinh hodc truc cudi cuing cia hop
toc do nhim dat cdc gid tri s6 vong quay theo yéu cau vdi cong bdi ¢ va vé6i s6 cap
van toc Z.

Véi cac thong sd co ban ban dau 12 R,, ¢ va Z, c6 thé c6 nhiéu phuong 4n thiét
k& khdc nhau vé két cau hop tdc do. Vi vay, ngudi thiét k& cAn phdi phan tich va lwa
chon phuong 4n thich hgp duwa vao cdc yéu ciu sau:

— P4am bdo thyc hién day di va tuong dbi chinh xdc cdc gid tri s6 vong quay tir n,
+ nz theo yéu cau.

— C6 xich truyén déng ngdn, hiéu sut truyén dong cao.

— K&t cau hop tdc do phii don gidn, tao diéu kién thuin 1di cho viéc ché tao va
1dp rap.

— Viéc diéu khién phai nhe nhiang va ddm bdo an toan.

— Pép ttng dudc tinh kinh t€.

Trong pham vi chuong nay, ching ta ¢hi nghién cttu phuong phap thi€t k& hop tdc
dd dung trong truyén dong phan cap.

2.2. THIET KE HOP TOC PO DUNG CG CAU BANH RANG DI TRUQGT
Co ciu banh ring di trugt 12 co cAu dung d€ thay doi tdc dd quay giita cdc truc
biing cdch thay ddi su dn khép clia cdc cip banh ring trong thém di trudt.

Z]\ 7/—22

n " | =7, B( Nhém a
=\

Nhém b

Hinh 2-1: Co cdu bdnh rdng di trugt

I hir vien [ rieong DA SIE pit
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S& cap toc do Z clia hop tdc dd ding cd cAu banh ring di trugt duge tinh bing cong
thic sau:
Z=pa-Pb-Pc- Pw (2-1)
VGi Pa s Pb » Pe s Pw 12 80 ti 88 truyén trong cdc nhém bdnh ring di trudt a, b, c, ...,
w. P& tao diéu kién cho titng cip banh ring in khdp trong qua trinh di trugt doc truc
ma khong vuéng 1an nhau, p; < 3.
Thong thudng cdc bdnh ring trong mot nhom di trugt ¢6 cung médun m. Khi do,
tdng sO ring clia tiing cip banh ring in khép trong mot nhém di trugt phai bing nhau:
Zi+Z21=2y+7Z=..= ) 7 =const (2-2)

Pé€ ting s6 cap toc d6 Z cia hop tdc dd, c6 thé ting so ti sd truyén trong cic
nhém bénh ring di trudt hodic ting s6 nhém bédnh ring di trudt.

11X

IV

II

III

Nhém ¢ L N
7’3 AR

Hinh 2-2: Cdc loai hop téc dé ding co cdu bdnh rdng di trugt
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Hop tdc do dung co ciu banh ring di trudt duge st dung rat rong rii trong cic
mdy cong cu van ning vi ¢ nhitng uu di€m sau:

— D@ dang dat dugc ti s§ truyén va s6 vong quay theo yéu ciu.
— C6 kha ning truyén dugc mdmen va cong suit 16n véi kich thude tuong d6i nhd

— Chi ¢6 bdnh ring dang lam viéc (tham gia vao xich truyén dong) thi mdi dn
khép véi nhau, cdc banh ring khic khong dn khép nén it bi mon. Vi vay, hiéu suit
truyén dong ting va tdn that ning lugng gidm.

[N 2z ~ 2z A ~ R
Tuy nhi€n, né cling c6 mot sd6 nhugc di€m sau:

— Viéc thay ddi téc dd c6 kho khin, dic biét 1a khi quay véi van tdc 16n. Cd cau
diéu khién phtc tap néu s6 cap toc do Z 16n.

— Kich thuéc chiéu truc ctia hop tuong d6i 16n.

— Chi dung dudc banh ring thing, rit khé ding banh ring nghiéng va khong
dung dudc banh ring chit V.

Céc phuong 4n (6, hop xich tdc dd clia mdy tién dugc gidi thiéu trong hinh 2-3.

H e H T[P

a) M4y T616 1PC HA  b) May To16A
[X HTD [X HTD
a pC || a il
& i
HTP + HTC HTP + HTC
¢) Mdy T620 d) M4y T615
H[oc] |iREs

Hinh 2-3: Cdc phuong dn t6 hop xich téc do ciia mdy tién
29
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Khi thiét k&€ hop tdc dd dung banh ring di trudt, trudc tién cAn x4c dinh cdc thong
s ¢d ban ciia hop toc do:

— Céc gi4 tri s6 vong quay tiéu chuin n, cia truc cudi ciing (truc chinh cia hop).

— S0 cip toc dd Z cuia hop.

Pham vi diéu chinh s6 vong quay R,.

— Hé s6 cap van toc o.

Thiét k& dong hoc cho hdp tdc @6 dung cd ciu banh ring di trugt can Ian ludt
theo cdc budc sau:

2.2.1. Chon phuong dn khong gian (PAKG)

Phuong 4n khong gian 1a phuong 4n lua chon va bd tri cac nhém truyén dong clia

hop toc do dé dat dugc so cap tdc dd Z theo yéu cau.

Bdng 2-1: Cdc phuong dn khong gian ciia hop téc do dung bdnh rdng di truot.

Z Phuong dn khong gian
4 2%2
6 3X2 2x3
2x2x2
s 4x2 (2x4)
9 3x3
10 (5x2) @x5)
1 3x2x2 2x3%%2 (2x2x3)
4x3 (3x4)
15 (5x3) (3x5)
2x2x2x2
16 4x2x2 (2x4x2) (2x2x4)
(4x4)
18 3x3x2 3x2x3 2x3x3
Y 3x2x2x2 2x3x2x2
4x3x2 (3x4x2) (3x2x4)

Chu y : Cdc phuong dn trong ddu ngodc thuong it ding.
Chii thich:
— Ung v6i mbi s cdp téc dd Z cho trude, c6 thé ¢6 nhiéu PAKG khéc nhau.
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— C4c nhém truyén dong c6 nhiéu ti s truyén nén bd tri § dau xich truyén dong,
nhim muc dich 1am cho kich thudc ctia hdp tdc dd nhd gon. P6 1a vi thong thudng hop
toc dd c6 khuynh huéng gidm toc nén cing gin truc cudi cung hay truc chinh thi
modmen xoin cang I6n, 1am cho céc chi ti€t truyén dong c6 kich thudc cang 16n.

Pa>Pv > Ppc -

2.2.2. Xdc dinh cdc ti s6 truyén ciia hop toc do
1. M&i quan hé giita cdc ti s truyén trong mot nhém bdnh ring di trugt

Céc tf s truyén clia cdc cip banh ring trong mot nhém di trugt va giita cdc nhém
di trugt c6 moi quan hé rang budc. PE tim moi quan hé nay, hiy xét mdt hop téc do
diing co cau banh ring di trugt c6 Z = 12 nhu hinh 2-4.

Z ,
1 _%%_Zz Nhom a ,
N, K| 5
I 0:\ A =
2 || Z4 Nhém b
“ = 7 7
X \6 / :_
1 =
Zd g
7 B
v = 2% |;| =
Nhém ¢ L
Z’é — Z’7

Hinh 2-4: So dé dong ciia hop téc do dimg bdnh rang di trugt c6 Z = 12

Né&u thay d6i 1an lugt vi tri an khdp clia cdc banharing trong cdc nhém theo thit
tu tif trén xudng, tic 12 dau tién thay d6i ti s6 truyén cda nhém a, sau d6 nhém b va
cudi ciing 12 nhém c, chudi s6 vong quay cua truc chinh dudc iinh nhu sau:

n1=n0.i1.i4.i6
n2=n0.i2.i4.i6
n3=n0.i3.i4.i6
n4=n0.i1.i5.i6
n5=n0.i2.i5.i6
n6=n0.i3.i5.i6
n7=n0.i1.i4.i7
ng=n0.i2.i4.i7

n9=n0.i3.i4.i7
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Nig=Ng.1;.15.17
Ny =ng.1p.15.17
Npp=ng.Ii3.15.17
Chia titng v€ clia cdc phuong trinh tuong ng trong hé 12 phuong trinh trén sé co:
Nhém a : Ny :Np:N3=N4:N5:Ng=..=1;:1r:13
n1:n2:n3:1:(p:(p2
= i1:i2:i3=1:(p:(p2 (2-3)
Nhém b : Np:N4 =Np:Ns=..=14:1;5
n:ngs=1: q)3
= igtis=1:¢° (2-4)
Nhoém c : np:ny =Np:Ng=..=1Ig: 17
n:n;=1: (p6
= i6:i7=1:(p6 (2-5)
T cdc cong thifc (243), (2-4), (2-5), ngudi ta nhin thdy ring néu cdc s6 vong
quay ctia truc chinh (hay tri¢ ¢udi cling cda hdp tdc do) tuan theo qui ludt cAp sd nhian
c6 cdng bdi 1a @ thi cdc ti s6 (ruyén trong mdi nhém truyén dong cling tuan theo qui

luat cap s6 nhin cé cong boi 1a ¢ (x; duge goi 1a ddc tinh hay luong md clia nhém
truyén dong). Cu thé 1a:

— Nhém thay ddi thi nhat (ky hiéu I)la.nhém a (dudc goi 12 nhém co' sé): c6 cic ti
s0 truyén tuan theo qui ludt cdp s6 nhan véi cHng boi 1a @ X = ¢' = Nhém a c6 lugng
md x, = 1.

— Nhém thay d6i thit hai (ky hiéu II) 1a nhém b (dudc goi 1a nhém khuéch dai
thit nhdt): c6 cic ti s8 truyén tudn theo qui lut cip so'dhin v6i cong boi 1a ¢ Xi = ¢
= Nhoém b ¢6 lugng md x;, = 3.

— Nhoém thay ddi thd ba (ky hiéu III) 12 nhém ¢ (dudc goi 12 nhém khuéch dai
thit hai): c6 céc ti s6 truyén tudn theo qui lut cp s& nhan véi cong boi 1a ¢ = @® =
Nhém ¢ ¢6 lugng md x. = 6.

Téng qudt: N&u trong mot hop toc do c6 w nhém truyén dong va sd ti s6 truyén trong
mdi nhém theo thi tw 12 p. , Pp , Pe .. Pw thi ludng md ctia cdc nhém truyén dong 1a:

Nhém co sd: ¢6 lugng md x; = 1
Nhém khuéch dai thit nhdt: c6 lugng mé X; = pa

Nhém khuéch dai thit hai: ¢6 lugng md X; = pa X pp

i T L Lk
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— Nhém truyén déng p,, dvoc goi la nhém khuéch dai thit (w-1): ¢6 lugng mé
Xi=Pa X Pb X oo X Pw-1 (2-6)
nghia 13 Lugng mé ciia mét nhém truyén dong nao dé bang tich ciia cdc sé ti s6
truyén ciia cdc nhém truyén dong da dvgc thay doi trudc né.
2. Phuong 4n thay ddi thit ty (goi tit 12 phudng 4n thit ty PATT)

Phuong 4n tht tu 13 phuong dn thay d6i 1an Iudt vi tri in khdp cla cdc banh ring
trong cdc nhém truyén dong theo mot thi ty nao do.

— Trong hop tc dd c6 phuong 4n khdng gian Z =3 X 2 X2 cho trong hinh (2-
4), v6i cach thay d6i theo thtt tu nhu trén: ddu tién 12 nhém a, sau d6 dé€n nhém b va
cudi ciing 12 nhém c, s& c6 phuong 4n thi ty I-II-111.

— Vi cdch thay d6i theo thit ty khic s& c6 thém cdc phuong 4n thit ty sau II-1-
111, I-ITI-11, TT-TT-1, TT-1-11, TI-T1-1.

— Luong m&; cia mdi nhém truyén ddng sé thay ddi theo titng phuong 4n thif tu.
— S& lugng phudtig 4n thit tw dugc tinh bing cong thic: q=w! (2-7)
véi w 12 s8 lugng nhdam truyén dong cé trong hop tdc do.
— Cong thiic két cAu ciia hop tdc do c6 dang tdng quat sau:

Z = p, [Xa) Py [Xp] « oo Pw-1[Xw-1]- (2-8)

3. LuGi két cdu n

Lu6i két cAu 12 mot loai so d6 qui .
1

udc, bi€u thi moi quan hé vé két ciu clia / "
. ) 2 A ~ ~ A 1
cdc nhom truyén dong trong hop toc dd N
ciing nhu mdi quan hé giita cdc ti s& iy is

truyén trong tiing nhém truyén dong.

Céch vé 1uéi két cau: III

— V& cdc dudng thing song song }’/ \{

nim ngang (c6 thé ciach déu hay khong

N ° v
cach déu): bi€u thi cho cac truc trong n; o n;
hop tdc do. Hinh 2-5: Ludi két cdu ciia PATT I-1I-111

— V& cdc dudng thing song song thing ditng cdch déu: bi€u thi cho cic s& vong
quay. Khodng cich giita cic dudng thing nay la nhitng quing bing nhau, c6 gid tri
bing loge (d€ don gidn 14y nhitng quing cidch d6 bing o).

— V& céc tia n6i lién giffa cdc truc: tugng trung cho cic ti sd truyén giita cic truc.
S6 lugng tia ndi giita cdc truc bing s ti s6 truyén clia nhém truyén dong giita hai truc
d6. Khodng cdch md ra giita céc tia bing luong md x; ciia nhém truyén dong.
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— Do lué6i két cau dude qui udc vé d6i xitng nén sd vong quay ng clia truc I duge
chon & vi tri gifta va cdc tia dudc vé doi xing.

Céc dang ludi két cdu khdc nhau tuong tng vé6i cdc phudng 4n thit tu ctia hop tdc
dd c6 phuong dn khong gian Z =3 X 2 X2 cho trong hinh 2-6

PATT I-1I-11I: Z = 3[1]. 2[3]. 2[6] PATT II-I-1II: Z = 3[2]. 2[1]. 2[6]
No No
I I
Pl WINE
1 13
1I 1I / \
y is i i
4 5
111 i 111 i
is 17 16 17
4% NN 4% NN
1A% IV
ng N2 n; N2
PATT I-1II-1I: Z = 3[1}:2[6]. 2[3] PATT II-1II-1: Z = 3[2]. 2[6]. 2[1]
No ng
I I

i

/ AN
I - ? ) I ) / 2N .
/?/Qgi\\ W, % 5\\\\

/.G'
NG
X

m — A AL MOLNE 34, .
lg 17 is 17
v Y
n; n; n; n
PATT UI-I-1I: Z = 3[4]. 2[1]. 2[2] PATT HI-1I-I: Z = 3[4]. 2[2]. 2[1]
No no
I I
i L \1\2 i N\ iz
u — - M) 1 —4 i AN
AEmrAVIANIPAY
III |, ) 11 \ \
16 17 i6 i7\
v v
n; N2 n; 1055

Hinh 2-6: Ludi két cdu ciia cac PATT khdc nhau
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D€ d4nh gid va lya chon phudng 4n thi ty ciing nhu ludi két cau hop 1y, cin phai:

Thit nhat, kiém tra pham vi diéu chinh ti s§ truyén R; clia tirng nhém truyén dong
trong hop tdc dd véi pham vi diéu chinh ti s6 truyén cho phép [R;] (thyc ra chi cin
ki€m tra nhém truyén dong c6 R; 16n nhat, khi d6 cdc nhém khic duong nhién thda
min yéu cAu nay) theo cdng thifc:

Ri < [Rl] (2'9)
Pham vi diéu chinh ti s6 truyén R; cdia titng nhém truyén dong dudc tinh:
R, = l'max (2-10)
I'min

VO imax VA imin 12 ti s6 truyén 16n nhat va nhd nhat clia nhém truyén dong dang xét.

DPong thdi, n€u mot nhém truyén dong nao d6 c6 p t 8 truyén (Vi iy = imin VA ip=
imax) Va ¢0 lugng md 1a x;, thi:

iz i =10% i .(p(p_l)Xi (2-11)
. i ‘
Tir (2-10) va (2-1 1> Ry= max — P _ o (p-1)Xi (2-12)
Imin L

Pham vi diéu chinh ti s6’truyén cho phép [R;] cia mdt nhém truyén dong dugc
tinh:

[Ri] = Ry ) (2-13)
[illlill {

VOi [imax)VA [imin) 12 ti s6 truyén 16n nHat va nhd nhit cho phép clia mot nhém
truyén dong. Trong thuc t&, d€ kich thu6c cac binh ring khong qua chénh léch trong
mdt nhém truyén dong, ti s6 truyén 16n nhat via @hd nhat cho phép clia mot nhém
truyén dong thudng diing trén mdy cong cu cé gidi hatinhir sau:

— D61 v6i hop tde do: i <i1<?2 (2-14)
= [RJ:M=2:1=8 (2-15)
[1min] 1 4
— Dai v6i hop chay dao: 1 <i<28 (2-16)
= [Ri]= M - 28 : L 14 (2-17)
[lmin] 1 5

Thit hai, modt phuong 4n thi tv dude xem 1a t6t néu lugng md clia cdc nhém
truyén dong theo thif tu tir trén xudng dudi cé gid tri thay ddi tir tir hay ludi két cdu c6
dang hinh ré& quat (cdc tia dic trung cho cdc ti s6 truyén thay ddi tir tlr).

T hinh (2-6), phuong 4n thit ty I-1I-III dude xem 12 hop 1y nhat.
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4. D6 thi s& vong quay

Do 1u6i két cAu dudc qui uéc vé ddi xing nén chua thé hién dudc gid tri thuc cia
s6 vong quay va gid tri thuc ciia i s6 truyén. DE thé hién cdc gid tri thyc ndy, ngudi ta
diing dd thi s6 vong quay.

Céch vé dd thi s6 vong quay:

— V& céac dudng thing song song nim ngang va cic dudng thing song song
thdng ding (tuong tu ludi két cau).

— V& céc tia n6i lién gifta cdc truc: biéu thi cho gid tri thuc cda cdc ti s6 truyén
gifta cdc truc. C4c tia khong bo tri d6i xitng nhu ludi k&t cAu ma bé tri thich dng véi
gid tri ti s6 truyén theo qui u6c nhu sau:

e Tia thing ding biéu dién ti s6 truyén i = 1 (ddng tdc).
e Tia nghiéng trai bi€u dién i s6 truyén i < 1 (gidm tdc). Tia nghiéng trdi mot 6
c6 ti s6 truyéni = l,haiécétis6truyéni= %,baécéﬁs@’truyéni: % .
¢ ¢
e Tia nghiéng phaibicu dién ti s& truyén i > 1 (ting tdc). Tia nghiéng phai mot 6
c6 i s6 truyén i = @, hai 0 €611 s truyéni= @2, ba 6 ¢6 tf 8 truyéni= ¢>
e Cic tia song song c6 clngmdt gid tri ti s6 truyén nhu nhau.

Tir mot 1uGi két cau, c6 thé ve nhidu dd thi s6 vong quay khac nhau bing cach thay
ddi d6 nghiéng clia cdc tia, nghia 1a thay:ddi cdc gid tri cla ti s6 truyén (hinh 2-7).

ng No
I , |
11 i]
1 ) ) i3
13 17
1I : I
o4l SARN
5
I I
is |/ iz ie iz
97 4% N\
v v
n Phuong é4n 1 np 1y Phuong én 2 02

Hinh 2-7: Cdc phuong dn do thi s6' vong quay khdc nhau

) ) 1 . 1 . ) 1 . ) 1 .
V(’nphu’dnga’ln1:11:—2;12:—;13:1;14:—3;15:1;16:—4;17:(p2

¢ ¢ ¢ ¢
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. . | 1 . . | . |
Vi phuong 4n 2: 1) = — sl=— i3=1 14 = — 3Is=Qle=— ;17=0
¢ ¢ ¢ ¢
Nguyén tic chung d€ chon ti s8 truyén la:
— P&m béo cdc gid tri cda ti s§ truyén
khong vugt qda gidi han cho phép cia né 1 >
(dugc cho trong cong thitc 2-14 hodc 2-16). W /.

— Nén chon ti s6 truyén i ~ 1 d€ kich 11 =7 i/
thudc banh ring chii dong va bi dong gan is /

bing nhau, diéu kién lam viéc tuong doi / 12 \
N N O | ¢ .
dong déu va b truyén nho gon. Tuy nhién, W -
~ 2 A A . N e 2 .z 6 3 -
néu chon ti s6 truyén i = 1 thi dé dat cdc gid P -

—
—
—

tri s6 vong quay thap ctia hop toc do, xich IV
truyén dong sé& rat dai va kich thudc chung m

clia toan hop s& 16n. Vi vy nguyén tic nay Hinh 2-8: Cdc phuong dn chon i s6
chi phlt hgp cho ci¢ shém truyén dong dau truyén hop ly

tién c6 yéu ciu s6 vongguay 16n.

— P& dat dugc gid tri’sd vong quay nhdé nht ny, va 16n nhat np., tir s6 vong
quay ng trén truc I, cAn phai b6 i nhiéu ti s truyén gidm hay ting tdc tir tif qua cic
truc trung gian, tranh viéc chon {50 truyén gidm hay ting dot ngdt. Trong hinh 2-8,
dé dat s6 vong quay n; tif s6 vong quiy no, chon céc ti s& truyén iy, iz, i3 12 hop 1y nhat

— Céc ti s6 truyén phai dudc chontheo tri s tiéu chudn (bang 2-2) clia diy sd
Renard 40 (R40) dugc tinh theo cong thic:

i=1,06" (v6i E 12 sdaguyén) (2-18)

Bdng (2-2)

E 0 1 2 3 4 5 6 7 8 9 10 | 11 | 12

i 1 |1,061,12|1,19 1,26 1,33 | 1,41 | 1,5 | 1,58 | 1,68 1,78 | 1,88 | 2

E | 13 14 | 15 16 | 17 | 18 19 | 20 | 21 | 22 | 23 | 24

i 2,11(2,24237]2,51]2,66(282| 3 |3,16(3,35|3,55|3,776| 4

Tir dd thi s& vong quay da vé, cdc tf sd truyén dudc tinh theo cong thifc sau:
i=on (2-19)
véi m 12 mot s& bat ky, phu thudc vio do nghiéng clia tia dugc vé trén do thi sd
vong quay (m = 0 vdi tia thing ding, m < 0 véi tia nghiéng trdi va m > 0 vdi tia
nghiéng phai).
Cic tf s6 truyén thong dung ting v6i hé s6 ¢ = 1,26 va ¢ = 1,41 cho trong bang (2-3)
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Bdng (2-3)

o1 0105 1 L5 2 125 3 35| 4 | 45 5 5,5

1,26 1 (1,12 11,26 | 1,41 | 1,58 | 1,78 | 2 |2,24]2,51(2,82(3,163,55| 4

1411 (1,19 141 1,68 2 |237]282|335]| 4

Do vay, khi v& db thi s& vong quay, khdng nhat thiét phai vé céc tia nghiéng diing
vio vi trf giao diém cta dudng thing nim ngang va thing ding mién 1 cic ti sO truyén
c6 gid tri tiéu chudn (bang 2-2). V6i ¢ = 1,26, céc ti s6 truyén trong hinh (2-9) I%El:

0

. 1 1 1 I : I
= = = 14 .
1 (pl,s 1,261’5 1,41 i1 i
5 4
) 1 1 1 /

([)0’5 = 1’260,5 1,12 '
14/ iS

z=is=0"=1,12

1 1 1 111

14 = (pz,j ¢ 1,262’5 = 1,78 16 // i,
el e 1 N Y

[0) 1,26 2,51 n N
i7=0"=1,26"=1,58 Hinh 2-9: B6'tri cdc ti 56 truyén

DPéE d4nh gid va lua chon dd thi so-wdng quay hdp 1y, cin phai:

Thtt nhat, ki€m tra cdc ti s truyén i°di dudc xdc dinh tir @ thi s6 vong quay
(thuc ra chi can ki€m tra tf s truyén imi, Vil khi d6 cdc ti s& truyén khic duong
nhién thda) vdi ti s6 truyén cho phép [imin] va Lin) theo cong thic:

imin = [imin] va iInax s [imax] (2'20)
Trong hinh (2-7), v6i phuong 4n 1 chi cin kiém tra i,/ = is = L“ = [ipmin] = i va
¢

imax = 17 = @ < [imax] = 2; v6i phuong 4n 2 chi cin kiém tra imi, = i = % = [ipin] =
¢

. . 3 r.

Z Vad lmax =17 =@ = [1max] =2.

Thit hai, nén chon tf s6 truyén sao cho s& vong quay clia cdc truc trung gian (1a
céc truc § giffa truc dong cd va truc cudi cling) cang 16n cang tdt. P6 1a vi khi truyén
cing mot cdng suit nhu nhau, sd vong quay cang 16n thi momen xodn cang nhd, din
dén kich thudc clia bd truyén s& nhd. Ciing vi 1y do d6, nén chon sd vong quay ng clia
truc I 16n nhat c6 thé dugc, sao cho vira ddm bdo cidc diéu kién ciia ti s6 truyén trong
hop tdc do vira ddm bdo ti sd truyén clia bod truyén dai tir dong co dén truc I ¢6 gid tri
ig = 1 d€ bo truyén dai c6 két cAu nhé gon.
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Trong trudng hop ki€m tra pham vi diéu chinh ti s§ truyén R; hoidc ti s truyén i
khong dat, ngudi ta c6 thé ding mot hoic ddng thdi cdc gidi phap sau diy d€ khic phuc:

— Lam trung toc do.

— Thém truc trung gian.

— Duing truyén dong phiic tap.

Céc gidi phdp ndy sé tao ra cdc dang dic biét ctia 1uSi két cAu va do thi s6 vong
quay, c6 nhitng di€ém khac biét v6i ludi két cau va do thi sd vong quay da dé cap & trén.

a.Lam trung tdc do

Lam trung tdc dd 1a gidi phdp c6 ¥ clia ngudi thi€t k& véi hai muc dich sau:

— P4Am bdo pham vi diéu chinh ti s truyén R; cia mdt nhém truyén ddng thod
min diéu kién cho phép: R; < [R;].

— P4am bdo mdt diéu kién két cAu va cong nghé cu thé ndo d6 clia may nhu viéc
st dung k&t hdp véi xich cit ren khuéch dai trong may T620.

Pé ddm bdo did kién vé R;, phdi gidm lugng md clia nhém truyén dong cé R;
Vgt qué gi6i han cho phép (thudng 1a nhém truyén dong cudi cing). Piéu nay lam
cho mdy c¢6 mot s§ cap toc dd. bi trung.

Vi du: Thi€t k&€ hop téc dO-diing cd cAu banh ring di trugt c6 Z = 24, ¢ = 1,26.

Chon phuong dn khong gian Z= 3 X 2 X2 X2 va phuong 4n tha ty I-II-11I-1V,
cong thifc k&t cAu la Z = 3[1] . 2[3] . 2f61. 2[12]  (hinh 2-10).

Pham vi diéu chinh ti s6 truyén R; ofia nhém truyén dong cudi cling dugc tinh
theo cong thic (2-12): Ri=® = =9”=126"=16>[R;]=8

Ny

I

I
v iz
NN
A NN
WEres NN
A\
m Ny

Hinh 2-10: Ludi két cdu ciia PAKGZ =3 X 2 X 2 X 2 va PATT I-II-III-IV
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DPé R; dat yéu cau, phai gidm lugng md clia nhém truyén dong cudi cling tif X =
12 xudng x = 9. Khi d6 Ry = ¢” = 1,26° = 7,94 < [R;] = 8 va ¢6 3 tdc do tring.

Cong thitc k&t cAu dugc viét lai nhu sau: Z = 3[1] . 2[3] . 2[6] . 2[9]

Lu6i két cau va do thi s6 vong quay sau khi gidm lugng mé (hinh 2-11).

I ' i
II ‘ e 13.
" LLLANN

4% § W
RN 777 S\
Wz I
. L3I .
II ‘ iZ\ 13
" | |
) y2ry 7
|z W

Hinh 2-11: Ludi két cdu va do thi s6'vong quay ciia phwong dn lam tring téc do
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Luu y: Néu chi d€ ddm bdo sd cdp tdc d6 Z theo yéu cau, vé nguyén tic c6 thé
gidm lugng m& & bat cit nhém truyén dong ndo. S6 cip toc do bi tring phu thude vao
lugng gidm clia lugng md va vi tri clia nhém truyén dong c6 lugng md bi gidm. Hay
xem xét cac trudng hdp giam lugng mG khac nhau cia PAKGZ =3 X 2 X2 va PATT
[-II-III trong hinh 2-12.

— PA (a): khong lam trung t6c d6. Cong thitc két cdu: Z = 3[1] . 2[3] . 2[6]

— PA (b): gidm lugng m3 nhém c tif X, = 6 xudng x. = 5, lam triing mot tdc dd.
Cong thitc két cau: Z = 3[1] . 2[3] . 2[5]

— PA (c): gidm lugng m3 nhém c tif x, = 6 xudng X, = 4, 1am trung hai tdc do.
Cong thitc két cAu: Z = 3[1] . 2[3] . 2[4]

— PA (d): gidm lugng m& nhém b ¥ X, = 3 xudng Xp = 2. Mic di chi gidm lugng
md mot gid tri nhung do vi tri cia nhém truyén dong c6 ludng md bi gidm khong phai
12 nhém cudi ciing nén ¢ mot téc do bi triing trén truc 11 va sd cip tdc do trén truc
IV chi con Z = 10/Khi d6, cong thitc két cau c6 dang: Z = 3[1] . 2[2] . 2[5]

I 10 I No
, i1 f]\12
1 iz
/1‘ \ 13
I I
i4 i5 i4 15
I 111 - / / \ \
1 i7 16 ? Q 17
g N 4 \N
v n; nj; e 1y Ny
(a) (b)
I No I joly)
i i) i I
[ [\
1l : 1l
14 iS

111 y 5 111 17 ? QY

1A% v
n 1))

n; o

(c) (d)

Hinh 2-12: Ludi két cdu ciia cdc phuong dn lam tring téc do khdc nhau

41

LAHHVIERSPKI.EA L. VA

| A
l'n:r:--t<.. Al




Mot vi du nita minh hoa vé bién phap lam triing tdc d6 1a xét hop tdc do c6
PAKG Z =3 X 3 X2 va PATT I-II-III nhu trong hinh (2-13).

— PA (a): khong lam tring toc do. Cong thitc két cAu: Z = 3[1] . 3[3].2[9] = 18

— PA (b): gidm lugng m& nhém b tir x, = 3 xudng Xp = 2, 1am triing hai téc do
trén truc III va s6 cAp toc do trén truc IV chi con Z = 14. Cong thic két cAu c6 dang
sau: Z =3[1] . 3[2] . 2[7]

1 1 / \
/KN
I v 5///// \\\\\Q\ 11 9/// \\\Q
N NN\
: (@) e " (b) s

Hinh 2-13: Ludi két cdu trong cdc PA chua lam trang va da lam tring toc dé

b. Thém truc trung gian

Day 1a gidi phap thém mot hodc mors truc trung gian vao nhém truyén dong cé
R; vudt qué gidi han cho phép, nhiim tdch thanh hai dudng truyén tryc ti€p va gidn
ti€p. Khi dé, do trong nhém truyén dong, cic /dudng truyén khong phdi chi truyén
chuyén dong giita hai truc nén khong bi rang buoc béi diéu kién vé R;.

Thém tryc trung gian con 12 mot gidi phdp nhiim kée dai xich truyén dong d€ ha
thap ti s6 truyén giita hai truc.

Khi thém truc trung gian, phuong 4n khong gian clia mdy bi bién hinh tif truyén
dong don gidn sang truyén dong phic tap.

Hiy xem xét trudng hgp hop tdc do clia mdy tién T616 (hinh 2-16) véi s6 cAp van
toc Z = 12 va hé s6 ¢ = 1,41. Hop tdc do mdy tién T616 gdbm hai phan: hop gidm toc
va hop truc chinh. Pdng co ndi v6i hop gidm tdc qua bd truyén banh ring cé ti s6
truyén ip vd hop gidm téc ndi véi hop truc chinh qua bd truyén dai c6 ti s truyén ig.
Cong thitc két ciu c6 dang:

Z = 1[0]. 3[1]. 2[3]. 1[0]. 2[6]

Ghi chii: Cdc nhom truyén dong chi cé mot ti s6 truyén sé cé luong md x; = 0.

42

Ahuvienspkt.edu. va

RITp./Wun




Ludi két cau cla phuong 4n khong gian nay cho trong hinh 2-14. Pham vi diéu
chinh ti s& truyén trong nhém truyén dong cudi ciing 1a:

Ri=-m =7 =¢=141°=38

1min 16
Tuy trong trudng hgp nay, R; dat yéu cau nhung ca hai ti s& truyén i va iy déu dat
., . ) . . 1 Nt . A A A 2 , 2, 2 N
gid tri t61 han i¢ = imin = 2 Va 17 = imax = 2. D€ bd truyén c6 kich thudc nho gon va

ddm bdo diu kién 1am viéc tdt, ngudi ta si

No

dung truc trung gian V’ trong co ciu Héc- ! .
ne tich truyén dong ra lam hai dudng I 10
truyén: dudng truyén tryc ti€p di tir truc V i YN
sang truc VI véi mot tf s6 truyén i; = 1 va I 217N
dudng truyén gidn ti€p di tir truc V sang ly is
truc trung gian V' vdi ti s§ truyén ig, = v

S 101 di ti€p tu truc V” dén truc VI véi tf v a

L 1 1 i7
sO truyén igp = pecl Do @6, may ¢6 phuong / \\\
4n khong gian bi€n hinh nhu sau: \|

n; N2

Z=1.3.2.11+1.1
Hinh 2-14: Ludi két cdu chua cé
truc trung gian

Ludi két cAu va dd thi s6 vong quay ctia mdy T616 tng vdi phuong 4n khong gian
bi&n hinh cho trong hinh 2-15. S¢ d6 dong ctia m3y, 1616 cho hinh 2-16.

I n() I nO
i() in
I —A H : iy
i2 1; 13 11\ /
11 , wis L\ : 11 13
s 15 WAL |
v IV
id id
v - v : .
16 iz 16a] 17
LA AR v Bs9747499
| WA ﬂ 4
f / A
VI VI
n; igp np; m Ny

Hinh 2-15: Ludi két cdu va do thi s6'vong quay ciia phuong dn khong gian bién hinh
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c. Dung truyén dong phiic tap
Truyén dong phiic tap 12 loai truyén dong c6 hai dudng truyén dong: dudng
truyén téc d6 nhanh va dudng truyén tdc do cham.
Cong thiic tdng quit d€ thé hién phuong 4n bd tri khong gian cla truyén dong
phtc tap:
1=701L +7")=720L" +71oZ” (2-21)
V6i  Zo— sd cAp tdc dd clia phian chung.
ZoZ’ — s6 cap toc dd nhanh (phin truyén dong bd sung).
ZoZ” — s0 cAp toc dd cham (phan truyén dong co ban).
Vi du: Hop tdc d6 Z = 18 dudc phan tich theo PAKG sau:
Z=2(1+222)=18
ZoZ = 2[1].1[0] = 2 (dudng truyén tdc d6 nhanh)
ZoZ ¢ 2[1].2[2].2[4].2[8] = 16 (dudng truyén tdc dd cham)

I ng ng I ngy
11 II
/3/
I I 4
i} / ;;é/ 1o °

v v

b / /] I3
V777755 NN 7% NN

Hinh 2-17: Ludi két cdu va do thi s6' vong quay ciia hop téc dé c6 PAKG Z =2 (1 + 2.2.2)

Muc dich ciia viéc ding truyén dong phiic tap 12 dé thod méan yéu cau vé pham vi
diéu chinh ti s§ truyén cho phép R; < [R;]. Do dugc tach thanh hai dudng truyén riéng
biét nén lugng mG cla cidc nhém truyén dong gidm nhé di va c6 khd ning dat dugc
yéu cau nay.

Trd lai vi du vé hop toc dd c6 Z = 24, ¢ = 1,26 (hinh 2-10). N&u dung truyén
dong don gian v6i phuong dn khong gian Z =3 X 2 X2 X2, phudng dn thd tu I-11-
III-1V, cdng thifc két cAu 1a Z = 3[1] . 2[3] . 2[6] . 2[12] thi diéu kién vé R; khong dat.
Vi vay phai chon truyén dong phtc tap c6 PAKG sau (hinh 2-18):
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Z=2202+122)=24
trong d6:  ZoZ'=2[1].2[2]12[4]1=8 va  ZoZ”=2[1].2[2].2[4].2[8] = 16

ng no
I
1I
III
v
' JIMNLN
) NN
1V NN
VI 7 N
n; Nie Noy
no
I
il\ i2
1I
i3 '
14
111 .
17
pzz
111
v %???/ D
is| L7
\7/ . is_ 16
ez Y
A\ W WA
| LA i
e’
) s \\\
VI
n; Nie No4

Hinh 2-18: Ludi két cdu va do thi s6' vong quay ciia hop téc dé ¢6 PAKGZ = 2.2 (2 + 1.2.2)
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Hop téc dd mdy tién ning 165 dung truyén dong phifc tap véi két cau dic biét.

800 v/ph c6

4 v/ph + nNpax

1526 5> Nimin

32+41.3(1+ 1.D)]; o

7 =

ludi két cau, dd thi s

ua may:

2

PAKG ¢

A

ho trong hinh 2-19 va s6 d6 dong trong hinh 2-20.
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Hinh 2-19: Ludi két cdu va do thi s
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| I . 1

Céc ti sO truyén thuc t&€ cia mdy cé gid tri 1a: i, =——, i, = , i, = ,
Y ' y €0 gla n Y1947 7 1547 7 122
1 1 1 1 ] 1 ]
i == is=1,i =—— i, =—— i, =—— io=126, i, =—, i, =—,ipp= — =
1T ©" 2527 7 3160 * 158 0T T T
1 _1
1,26° 8

Ti s6 truyén ij; clia truyén dong cudi cling trong hop tdc dd cé gid tri vugt qua
gidi han cho phép nhung vi dugc thuc hién bing dn khdp banh ring trong nén chip
nhan dudgc.

Z3
Z, g Z> O
~r
] I {
Z/f | — 75 Zj -
74 - Z4=7
n=970v/ph e \H Z3| o o0
- X X ? y ;
N=23kW I_I L Z5 1_'| - =710 174
N—+~ < —L{D
Zyr'\: 7:?&— — -1 H
17 4‘1_ Iy
L1/ 8= 1 X |
i | ! '
¥al || , —
7o) 7 Z? | Z“
TV —x X -
| - ZmJ Zi 7,
14

73
Hinh 2-20: So dé dong hop téc dé mdy tién wing 165

Ngoai ra, do yéu cau clia k&t cAu va diéu kién cong 1ghé, truyén dong phifc tap
van c6 thé c6 mot s6 tdc do duge b tri triing nhu trong trudng hgp ctia may T620.
Theo sd dd dong ctia hop toc dd may T620 cho trong hinh 2-21, PAKG ctia hop Ia:

Z=23(1+2.2.1)=30

Cong thitc két cAu clia cdc dudng truyén tdc d6 nhanh va cham Ia:
707’ =2[1].3[2].1[0] =6
ZoZ” =2[1].3[2].2[6].2[12].1[0] = 24

Trong dudng truyén toc d6 chAm, nhém truyén dong thit tw khong dat vé R; (¢ =
1,26'* = 16 > 8). Do yéu cu cla xich cit ren khuéch dai trén mdy, lugng mé cla
nhém nay dugc gidm xudng con 6. Khi dé cong thitc két cau sé 1a:

ZoZ” =2[1].3[2].2[6].2[6].1[0] = 18
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Ngodi ra, gitta dudng truyén toc dd nhanh va chim con c6 mot tdc do tring nén
s6 cap toc do cudi cing clia mdy 1a Z = 23 (hinh 2-22).

n
| 0 ng
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Hinh 2-22: Ludi két cdu va do thi s6' vong quay ciia mdy tién T620
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Hinh 2-23: Bdn vé khai trién hop toc do mdy tién 1K62
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Hinh 2-24: Bdn vé khai trién hop toc do mdy phay P623
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Mt 56 luu ¥ khi ditng phuong dn truyén dong phiic tap

Véi mot s6 cAp toc d6 Z cho truSe theo yéu cau, cé thé phan tich thanh nhiéu
PAKG c6 str dung truyén dong phifc tap. Sau khi tach cdp tdc dd Z thanh hai dudng
truyén: dudng truyén tdc dd nhanh (ZyZ’) va dudng truyén tdc do chim (Zg Z”), can
phai ki€m tra diéu kién R;

— Né&u R; vugt qué gidi han cho phép, phai chon lai phuong 4n khong gian khéc.

— Né&u R; thod min diéu kién (R; < [R;] = 8), ti€n hanh vé 1udi két cAu va dd thi
s6 vong quay. Tuy nhién, c¢6 thé cé trudng hop chi vé dugc ludi két cdu ma khong vé
dudc dd thi s6 vong quay do dd thi s6 vong quay con bi raing budc vé€ diéu kién i s6
truyén i theo cong thitc (2-14):

1 . . .
Z = [lmin] S1s [lmax] =2

Pé€ thod min diéu kién trén, trong dd thi s6 vong quay, gia tri ti s& truyén 16n nhat
trong cdc ti s truyeén ting toc (tia nghiéng phdi) imax = @" < 2 va gid tri tf s6 truyén
. A R ¥ NS RR A . 1 1
nhd nhat trong cdc ti s& truyén giam tdc (tia nghiéng trdi) ipin = — = —
" 4
trong d6: n — s6 O cla tia nghiéng phdi.
m — s0 0 cua tia nghiéngirai.
Néug=1,26thin<3vaims< @ conmnfue=141thin<2vam<4.
D€ ki€m tra nhanh dd thi sd vons guay vé& duge hay khong, c6 thé thuc hién
phuong phap d€m 6 nhu sau:

Buée 1: Tinh s6 lugng 6 can thiét cho d6 thi'sd vong quay tng vdi s6 cAp toc dd Z
yéu cau. N&u hop toc do can cé Z tdc do thi dd thi s&yong quay can c6 it nhat (Z - 1) 6.

Buiéc 2: Tinh tng s lugng o t6i da T c6 thé dat dugc ciia PAKG da chon Z =Zy (Z'+Z”)
T=A+B+C (0) (2-22)
trong d6: A — s6 lugng 6 c6 thé dat dugc clia nhém truyén dong chung Z.
B — 56 lugng 6 c6 thé dat dudc ctia nhém truyén dong nhanh Z’.
C — 50 lugng 6 c6 thé dat dudc ctia nhém truyén dong chim Z”.
Véi nhém truyén dong chung Zy, do Zy=P,. Py. P. ... Py nén A = (P,. Py. P. ... Py,) — 1.
V3&i nhom truyén dong nhanh Z’, do Z’ = P,;. Pp;. Pc; ... Py1 nén B = npax. Wy,
trong d6 wi 1 s& lugng nhém truyén dong & dudng truyén tdc dd nhanh.
Vi nhom truyén dong cham Z”, do Z” = Py. Prp. Py ... Pyo nén C = myax. W2,
trong d6 w; 1a s6 lugng nhém truyén dong & dudng truyén tdc do cham

Budc 3: Két luan vé PAKG da chon.

Thir vién FIEd
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e NEuT = (Z- 1) : vé dudc d6 thi s& vong quay, PAKG c6 thé chap nhin dugc.
Tuy nhién néu T qu4 16n so véi s§ 6 can thiét (Z — 1), PAKG nay tao ra két cAu hop
cong kénh, phiic tap.

e NéuT < (Z-1): khong vé& dudc dd thi s6 vong quay vi khong thod man dugc
diéu kién vé ti s§ truyén i. Bién phdp khic phuc trong trudng hop nay 1a phdi sit dung
PAKG bién hinh biing cdch thém truc trung gian d€ ha thap ti s6 truyén giita hai truc.
Thudng ngudi ta thém truc trung gian vao dudng truyén toc dd cham nhung cin luu y
ddm bio chiéu quay ctia truc cudi ciing nhu nhau trong ci hai dudng truyén téc do
nhanh va chim. Mudn thé, tdng s6 lugng nhém truyén dong trong dudng truyén toc do
chim w; so v6i tdng s lugng nhém truyén dong trong dudng truyén téc do nhanh w
phai biing hodc hon mot s6 nguyén 2, 4 ...

Vi du: Thiét k& hdp tdc do6 dung co ciu banh ring di trudt c6 Z = 16, ¢ =1,41

Chon PAKG: Z =22 +3.2)=16

ZoZ.% 2[1].2[2] = 4 (dudng truyén tdc d6 nhanh)
ZoZ” =2{11.3[2].2[6] = 12 (dudng truyén tdc d6 cham)

Kiém tra R; & duongitruyén téc dd chim: R; < 8 nén thda man yéu cau va c6 thé
vé dudc ludi két cAu. Trudc khi vé db thi s6 vong quay, cin kiém tra kh3 ning vé
dudc bing cich dung phuong phdp d€m 6 cho PAKG trén.

Vi nhém truyén dong chung Zndo Zo=2nén A=Zo— 1=10.
V61 nhém truyén dong nhanh Z', do.w; = 1 nén B = npax. w1 =2 X 1 =20.
Vi nhém truyén dong chAm Z”, do w52 2 1én C = Mpax. W2 =4X 2 =8 0.

Tong s6 luong 6 t8i da T c6 thé dat dugc clia PAKG nay T = 11 6 nhd hon s6 lugng & cin
thi€t 12 15 & nén khong dat yéu cau. VA lai, trong PAKG nay ciing khong ddm bio chiéu
quay cda truc cudi cing nhu nhau trong c3 hai dudng:ruyén tdc d6 nhanh va cham.
Bién phép khic phuc 1a thém mot truc trung gian vao dudng truyén tdc do chim va
PAKG bién hinh nhu sau:

Z=22+132)=16

202’ =2[1].2[2] =4 (dudng truyén toc do nhanh)

ZoZ” =2[1].1[0].3[2].2[6] = 12 (dudng truyén toc do cham)
Tinh tong s& lugng 6 t6i da T:

A=Zy-1=2-1=1

B=2X1=2 (wi=1)

C=4X3=12 (wy=3).

= T=A+B+C=156.

Vay d6 thi s& vong quay clia phuong 4n khong gian nay vé dugc.
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2.2.3. Xdc dinh s6 rdng ctia banh ring

Tir dd thi s6 vong quay, c6 thé xdc dinh dugc cédc i s6 truyén trong xich truyén
dong. Sau d6 cin tién hanh tinh todn s6 ring clia cdc cip banh ring. N&u giita hai truc
c6 mot ti s6 truyén co dinh thi viéc xdc dinh s& ring cla cip banh ring nay rit dé
dang. Nhung trén thuc t& giita hai truc thudng c6 nhiéu tf s truyén phu thudc 14n nhau
nén vi€c tinh todn c6 phuc tap hon.

Hinh 2-25: Co cdu bdnh rdng di trugt

C6 hai phuong phap xdc dinh.s0 ring 1a phuong phép tinh todn va phuong phép
tra bang.

2.2.3.1 Phuong phdp tinh todn

1. Cac banh rang cé cing médun m

Thong thudng cdc banh rang trong mot nhora.di trugt duge chon cé cung modun
m d¢€ tao diéu kién thuén 1di cho viéc thi€t k& va gia‘cong.

a. Truong hop biét trudc khodng cdch truc A: D6 12 khi thi€t k&€ phdi dua vao két
ciu cia mot hop mdy cii hodic bi rang budc bdi khodng cach truc A cho trude. Ta cé:

A= % m (Z +Z;") (2-23)
ma Z=i.Z (2-24)
nén A= % m (. Zy+ Z)) = % mZ (1+1i) (2-25)

1 ij
Tu (2-25)suyra Z;i=2A vaZ =2A 2-26

b. Truong hop khong biét trudc khodng cdch truc A: P6 1a khi thi€t k€ mdy méi
hoan toan.
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Gi4 thiét trong mdt nhém truyén dong cic ti s6 truyén iy, is, i, ... , i dd dugc xdc
dinh theo do thi s vong quay, can tinh s6 ring Zi, Zs, Z3, .., Zi VA Z\', 22", 75, ..., Z

Y/ Z;
TR BN W A (2-27)
le Zzl Z3l ZJI
Khodng céch truc A c6 thé viét:
A= %m(zﬁz]’) = %m(Zz+Zz’) = .= %m(zj+zj’) = %mZZ (2-28)

Véi z Z : téng so ring clia cip banh ring truyén dong giita hai truc cia nhém truyén.
Vay (Z\+2y) = (LoAly ) = .= (Li+Zy) = ZZ (2-29)
Thé 2A =m. ZZ vao cong thuc (2-26), ta co:

o azoo ] _
Zj—m ZZ V(:IZJ —WZZ (230)

Do tat ca céc ti sotsuyén i; déu c6 thé phan tich thanh:

f.
ij= = L (2-31)
gj

trong d6 fj, gj 1a cdc s nguyéwkhong chia thita s6 chung (hay néi cdch khdc 1a

phan s6 —- t6i gian).

gj

Thay (2-31) vao (2-30) s€ dudc:
f.
j

Z;= - Dz

Jg. J (2-32)
Z/'=—1-.%17
j

Vi s0 ring Z;, Z;" 1a s6 nguyén, nén f;. Y Z va g;. > Z phéi chia ding cho tdng
(f; + g)- Nhung f; va gj khong chia thita s6 chung nén » Z phai chia ding E; 14n cho
tdng (f; + gj), nghia la:

Y Z=E.(fi+g) (2-33)
Ciing 1y luan tuong tu cho cdc ti s6 truyén iy, iy, ... ta viét dudc:
YZ =E (fi+g)=E;(+g)=..=E .(ff+ g) v6i E; , Ey, .., Ejla cdcsd

A A o 2 A A ~ . ~ s R ~ [N 9 . . ~
nguyén. V€ mdt todn hoc, n€u mot so6 chia ding cho moi tong so thi phai chia ding
A A ~, s R N 32
cho bdi s6 chung nhd nhat clia moi tong sd do.
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Goi K 1a bdi s6 chung nhd nhat trong moi tdng s trén, ta tim dudc s6 chia ding
cho E sao cho:

> Z =KE (2-34)
Thay (2-34) vao (2-32):
f.

Z;= J__ KE
fi+g;
= Jg. ] (2-35)
Z= ) __KE

Tri s6 E khong phai 1a s6 nguyén tlly y, ma phai 16n hon Eni, ndo d6 dé€ banh
ring bat ky trong nhém phdi 16n hon bdnh ring giéi han nhd nhdt Zmin (Zj = Zumin).
Thudng dé tranh hién tugng cit chin ring thi Zy, = 17 ring. Chon Zyi, = 17 d€ xdc
dlnh Emin

Khi banh rang:hhd nhit Zpy, trong nhém truyén dong nim & tia gidm tdc, thi nd
dong vai tro chld dong; nén tinh Zyin. (chi dong) tir cong thic (2-35) tuong Gng vdi
banh ring chi dong Z;

2\t +85)

fj. K

Eminc = (2'36)
Va bdnh ring nhd nhit Zy;, nim’d tia ting toc thi né déng vai trd bi dong, nén
tinh Zminy (bi dong) tir cong thiic (2-35) tyng Gng véi banh rang chi dong Z;":
Zmin (fJ + gj )
g] . K

Eminb = (2'37)

DPé€ xdc dinh banh ring nhd nhat Z;, 13 chi dong hay bi dong, can phai nhin vao
hai tia ngodi cling cia nhém truyén dong trong do thi’sd vong quay: tia nao cé do
nghiéng nhiéu nhat, § d6 c¢é banh ring nhd nhat. Néu tia wthiéng trdi c6 dd nghiéng
nhiéu hon, thi ding (2-36) d€ tinh Epi,.. Ngugc lai, tia nghiéng phdi c6 do nghiéng
nhiéu hon, thi diing (2-37) d& tinh Epinp

Tri $8 Emin dudc tinh ra thudng 14 s& 1é, nén phai 14y s6 nguyén 16n hon, dé€ 1am
th€ nao cho tri s6 D Z ~ 90 + 120.

D6i véi hop tdc dd clia mdy cong cu, khodng cdch A gita hai truc thudng ding
cédc gid tri sau A = 36m, 45m, 60m (v6i m la mddun).

Tir day, ta c6: 7= 22 _ 72,90, 120
m

Nhitng tri s6 nay thudng diing vi né c¢6 thé phan thanh cdc thira s§ 2, 3, 5
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Vi du 1: Tinh s6 ring cla cdc banh ring trong nhém truyén dong c6 6 ti s6 truyén
v6i ¢ = 1,26 nhu sau:

Hinh 2-26: Pé thi s6'vong quay /
ciia nhém truyén dong /
c6 6 ti 56 truyén /

Tir dd thi trén, c6 céc ti s6 truyén:

c_ 1 1 1 Lo ! 1 1 =g
1= —= = 3= ——= = — 5= =
ot 1,26 2,52 0> 126> 1,58
i2=%: 1321 i4=l:L 16=(P=1,26
o°  1,26% 2 ¢ 1,26

Phan tich cdc ti s0"ttuyén thanh céc phan s6 tdi gidn:

I1=—=r—=— nénf;+g,=2+5=7
T 25 5 g Lre
f
iz=l=—2 néhef, + g2 =1+2=3
2 2
f
13_Lzl=—3 nénfs+o¢=7+11=18=2.3"
f
14_in=—4 nénf,+gs=4+5=9=3
126 5 g,
f
is=1=— nénfs+gs=1+1=2
gs
f
o= 220 0 06 e =5 +420=3

Boi s6 chung nhd nhat cia moi tdng trén:
K=7.2.3"=126
Nhan thy i; ¢6 do nghiéng 16n nhat ma 1a tia gidm t6c nén b4nh ring nhd nhat 1a
banh ring chi dong. Vi vy dung cong thic Eine dé xdc dinh Epin:
Zoin(fj+g)) _17(2+5)_17
£.K 126x2 36

Eminc =

58

Thie vién Triegng BH Sic pham K¢ thudt TP.HM

hittp 7 www. thuvienspkt.edu. v




Chon E i, = 1, do dé: ZZ =EK=1X126=126> 120

Téng s6 nay 16n hon so véi téng s6 ring cho phép trong hdp tdc dd, do d6 phai
diéu chinh lai bing mdt trong hai cch:

+ Gidm tri s6' K:

Ttong céc thira sd tao nén tri s6 K 16n, thira s& (f; + g;) = 7 ¢6 tidc dung nhiéu
nhat, cin phai bi€n ddi gan ding thira s& nay sao cho c6 thé phan thanh céc thira sd 2
hay 3. Vi du bién doi:
-1 3

25 77 2,484

Do d6: f; + g, =31+77 =108 =2*. 3

Céc ti s6 truyén con lai khong can phdi diéu chinh nita va tri s& K sau khi diéu
chinh s& 1a K = 108. Trén cd s& d6 tinh lai E i,
w3+ 17

M 10831 31
Chon Ein = 1, do dd:
> Z =EK=1x108= 108

(sai s6 1,5% < 5% la tri s6 cho phép)

11

<1

s 2z A 2 2z ot A N . A 21N
Tinh cdc sO ring clia banh ring chi dong va bi dong, cu thé la:

f, 31 77

7, =EK =108 =¥ Z =BK—8L_ =108 =77
f; +g; 31+77 fi +g; 31477
1 , 2
Z,=108—— =36 75 = 1082 =72
142 3
Zi=108— =42 Zo= 10841 = 66
7411 T
Z,=108_ —48 Zo=108> =60
4+5 9
1 , 1
Zs=108—— =54 75=108— =54
1+1 2
Zo=108—— = 60 7= 1082 =48
4+5 9

+ B4 thita 56 lon:

Pé& gidm tri s6 K, c6 thé b thira s& nao din dén gid tri 16n clia K va sau d6 tinh K
v6i nhitng ti s truyén i con lai. SO ring do ti s& truyén da bé ra c¢6 thé din dén sd 18,
nén phai qui tron va nhi€u khi phdi dung banh ring dich chinh.
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O vi du trén, tri s6 K 16n 1a do tf s6 truyén ij, ¢6 (f; + g1) = 7. Ta bd tri s6 7 va
tinh lai K: K=2.3"=18
L 1I(f +g)  17(2+5)

Do d6: Enn = =3,3
K.f 18.2

ChonE=4nén ) Z =EK=4X18=72
Tuong ty nhu trén, tinh cdc sd ring cla cdc ti s6 truyén i, =+ ie.

S6 ring cla ti s6 truyén bd ra i; =

dudc tinh tir cong thic (2-30)

b

Zi= 1 Yz-712-1 _204

(1+i;) 3,52
Zi= >7=72 202 516
(1+i;) 3,52
S6 ring Z; va %’ bi 1&, do d6 phdi chon s6 chin
. . Z
NéuchonZ,=20viZ,"=52thiZ,+7Z,'=20+52=72.Vai; = L E=L
7' 52 26
Néu chonZ,=20vaZ, =5LthiZ1+7Z,=20+51=71.Vai = Zi = E=L
7, 51 2,55

6] trudng hop dau, c6 thé ding banh ring tiéu chudn nhung ti s6 truyén i; kém
chinh x4c. Trong trudng hop sau, ti s& triyén iy chinh xdc hon nhung phai diing banh
riang dich chinh.

2. Cac banh rang khéng cung médun

Trong mot nhém truyén dong, thudng ding cacbinh ring c6 cing mddun. Tuy
nhién trong mdt s trudng hop khi ti s& truyén clia cac ¢ip banh ring khdc biét nhau
nhiéu, din dén luc tic dung 1én cdc cip banh ring chénh 1€ch nhau qud 16n, bit budc
phéi dung cdc mddun khdac nhau. Nhung ciing khéng nén ding qua hai moédun trong
mdt nhém truyén dong ngoai trir cdc banh ring di trudt ctia nhém cd s& trong hop chay
dao mdy ti€n ren.

Gia sl trong mdt nhém truyén dong c¢6 hai moédun m; va m, Diéu kién d€ cdc cip
banh ring nay lam viéc dugc phéi ¢6 cing khodng cach truc A:

1 ) 1
z 2 (2-38)
A :Emz (Z] + ZJ):Emz ZZJ

Zo% N R N~ 2 o 2 o z A N
vGi ZZi , sz la tong s6 rang cua cdc cdp banh ring c6 moédun m; va my.
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Tir (2-38), suy ra: m .Y Z =my. Y Z;

zzi _Mmy €

Hay =—==—= (2-39)
z ZJ my €1
Véi e va e; 12 cdc s6 nguyén tdi gidn.
Tir (2-39), c6 thé viét lai:
Z; Z:
Hay L = L (2-40)

) €1

Mudn cho céc ti s& nay 12 nhitng s6 chén, c4c tlr s6 phai 1a bdi s6 clia miu sd, tic 1a:

{Zzi = k.e,

véi k 12 sO nguyén 2-41
S7, = ke, guy (2-41)

Pé tinh so ring, trudc tién can chon tri s6 ZZi = (Z; + Z;) ndo dé tuong dng véi

ti s& truyén da cho,dong thdi ciing 12 bdi s6 clia e,. Sau dé xdc dinh k theo cong thifc:

i, 2%

€9

(2-42)

va D> Z; See, (2-43)
Khi da bi€t Y Z; va D Z;, sitdyng cong thiic (2-32) d€ tinh s8 ring.

Viéc tinh todn ndy thudng gip nhictkhd khin vi tri s6 ZZ khong nhitng 1a bdi

sO clia (fj + g;) ma con 12 bdi s6 clia ey, €. Di.d6, mudn dat duge su chinh xdc vé ti s6
truyén, thi phdi din dén ) Z > 120. D€ khic phixc diu nay, bdt budc phai ding banh

ring dich chinh ho#c phai chAp nhin ti s§ truyén gt ding vdi tri sd yéu cau.

Vi du 2: Tinh s& ring clia cdc cip banh ring trons.;ot nhém truyén dong (hé sd
@ =1,41) c6 5 ti s6 truyén v6i 2 moédun nhu sau:

e V6im; =3,5mm, c6 céc ti s6 truyén:

o111
0 14 282
c_ 1 1 1
2= — = ==
o> 1,417 2
11
3= — = ——
o 1,41

e V6im,=2,75mm, c6 cédc ti s6 truyén:

h=—=1; is=@=141
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Theo cong thic (2-39) va (2-41), ta co6:

X7 m, 2,75 11 {Zzi =k.e, =11k

= = =— va
>z; m; 35 14 |YZj=ke =14k

Dung thudc logarit &€ tim cac tri s6 gan diing ctia cic ti s truyén va 1ap bang sau

o Loy 1821 22 23 | 26 | 27 | 28 29
XY 48 | 51 | 59 | 62 | 65 | 73 | 76 | 79 82
>z, 65 | 69 | 80 | 84 | 88 | 99 | 103 | 107 111

1 27 1 29 | 32 | 34 | 37 | 39 | 41 | 42 | 44 46

il = ~ - — — — —_— — — — — hay —
1,41 38 41 45 48 52 55 58 59 62 65

27 65 | 70 | 77 | 82 | 89 | 94 | 99 | 101 | 106 hay 111

. 65 1 ) .
Con ti s0 truyen i, = 5 c6 f +g> =1+ 2 =3 nén chon ZZ sao cho chia hét cho

3. Theo bang trén chon sz =99 vasuyrak= % =09.
Do @6 : ZZ. =k =14X9=126> 120
j

Tri s6 nay hoi 16n hon gid tri chio’phép nén phai chon lai tri s6 khac. Chon ZZi
=88=11X8 =k=8.
Do dé: ZZ.=14k=l4X8=ll2<120
j

Tir d6 tinh ra sd ring clia cdc banh ring theo céng thic (2-32):

* V@i nhém banh rang c6 mdédun m; = 3,5

f
Zy = Yz-88 B _-23,7/=-8 Nz-g8_ 2 5
Z
Zi+7Z, =23 +65=288va 23 _ 1
Z, 65 2,83
1 )
Z,=——.88=294~29;Z,'=—"—.88 =58,4~58
1+2 1+2
Z
Zo+Zy=29+58=87va 22 -2 _1
Z, 58 2
s=— 88 -365~37; Zy'=—2 .88 =514~ 52
37+52 37+52
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Zy 37 _

Z3+73 =37+52=89va

1
Zy' 52 1,41
Khoang cach truc A cia nhém banh ring c6 moédun m; la:

1 35
A=—m Y Z. ==
2 127 2

* V61 nhom banh rang ¢6 mdédun m, = 2,75; thi ZZJ. = 112 nén tinh dudc:

88 =154mm

1

Zy=——.112 =56 =74,=56
1+1

Zs = Lal 112 =65,5~65; Z5'= ! 112 =46,4 = 46
L,41+1 L,41+1

zZ
Zs+7Zs =65+46=111va —5=@=1,41
Z' 46

5
. R . 9 , 2 ~ - e A N
Ki€m tra lai khodng cdch truc A cia nhém bédnh ring ¢c6 moédun m; la:

Az %mZZZj = 2’275 112 = 154mm

Ghi chii: Cdc ti sO truyenis, i; va is phdi ding bdnh rdng dich chinh.
2.2.3.2 Phuong phdp tra bang

Phuong phdp tra bang dugc dp dung cho trudng hgp cdac banh ring trong mot
nhém truyén dong c6 cing moédun m. DAyli phuong phap don gidn, dé thuc hién va
rat nhanh chéng.

LAy lai vi du 1 & trén nhung 4p dung phuongphip tra bing.

p=t-_1 1 TR S S, < S A

1 ot 1,26 2,52 ’ 0> 1,262 1,58 T

izz%: 1321 ié‘_zl:L i6=(P=1726
o> 126" 2 ¢ 1,26

Cac budc thuc hién nhu sau:

— Dua vao bdang chon bdnh rdng , chon cic hang cé céc ti s6 truyén di cho. Cu
thé€ & day chi cin chon 5 hing twong tng vdi 5 i s& truyén: 1; 1,26 ;1,58 ;2 ; 2,52.
Véi cdc i s§ truyén gidm toc i < 1, sau khi x4c dinh dudc sd ring clia cdc banh ring,
chi cAn hodn ddi vi tri t vi mAu cia banh ring chii ddng va bi dong.

— LAn lugt tim gid tri ) Z trong hang ddu tién cla bang sao cho c6 chia tit c4

céc ti s6 truyén da cho. Trong trudng hgp nay, chon ZZ = 108.
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— Giao gitta hang (biéu thi cho ti s& truyén nao dé) va cot (c6 chia tri s& ZZ

dudc chon) 1a s6 ring Z; cia mot banh rang trong cdp banh ring co ti s6 truyén tuong
ttng. SO ring con lai trong cip banh ring dugc xdc dinh: Z;" = ZZ —Z;

Cn M0 7y 361 7y 4]
Uz 71 24830 % 7z, 12 207 7L 66 1,571
Z, 48 1 . Zs 54 1 . Zs 60 1725
Z, 60 1,25 Zs 54 1 Zs 48 1
— Kiém tra lai cdc ti sO truyén theo diéu kién sai s6 cho phép:
A < [Aj] (2-44)
Sai s& vé ti s6 truyén A, :
A=t "l g (2-45)
L

Véi iy — ti s8 truyén thuc t& sau khi ¢6 dudc s ring cda cic banh ring.
. ~ A P g
i — ti sO truyen tcu chuan.

Sai s6 vé ti s6 truyén cha phép [A;]:

[Ai]l= = 104p - 1) % (2-46)
Thi ki€m tra sai s& vé ti s& truyacia i
EELE
Ai= w 100% = —1,41% < [A)l = 2.6% nam trong gidi han cho phép
2,52

2.2.4. Sodo dong va so do truyén luc

So db dong 1a mot so dd bi€u thi cdch ba tri cdc co catitruyén dong bén trong clia
hop téc d6. Trén co s& d6, ngudi ta c6 thé xadc dinh s6 cap toc dd Z, biét dugc cdc i sd
truyén i, sO ring cla cdc banh ring, tinh dugc gid tri s6 vong quay n clia cic truc ...

So @b truyén luc 1a so dd biéu dién cach thuc hién céc ti sd truyén (tidc 13 biéu
dién vi tri in khép clia cac banh ring) dé tao nén s6 vong quay theo yéu cau.

Céch vé sd @6 truyén lyc nhu sau:

— Céc dudng song song nim ngang thé hién cic truc ctia hdp toc do.

— Vi trf an khép ciia cdc banh ring d€ thyc hién cdc ti sd truyén dugc thé hién
bing cic truc thing ding tai vi tri cia banh ring cd dinh trong cip banh ring in khép.

— Pudng truyén dong qua vi tri in khép dén cdc truc dudc thé hién biing nét dim
goi 12 dudng truyén lyc va mdi dudng nhu thé dic trung cho mot s& vong quay.

i ML (i}
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Vi du: V& so @6 dong va so db truyén lyc clia hdp tdc dd c6 12 cap van tdc (theo

dd thi s& vong quay trong hinh 2-9).

7 \_ -7
I ==——- =
Z,l Z3,// Z,Z (] _
__— Z4 Z5
Z’3 d 7
I = D X m X =
Z7\ _7’/Z6 — [
m =1 =
27| [ :|"Z’ 724 775
IV = X D —=
n;
nz
n3
N4
s
Ng
ny
ng
Ny
nio
npp
ni

Hinh 2 -27 : So do déng va so do truyéen lyc

Thir viégn Tneeng BH Sic pham K thudt TE.HM
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2.2.5. Kiém tra sai s6' vong quay

Trong qu4 trinh x4c dinh s6 ring clia cdc banh ring trong hop toc do, do c6 sai s6
vé ti s6 truyén nén sd vong quay thuc t€ cia mdy cé khdc biét so véi s& vong quay
cA g A A e R . s AN LA AN
tiéu chuan. Vi vay can kiém tra lai sai sO vé sO vong quay An.

— Tinh tat cd cdc sd vong quay thuc t& ny . Khi tinh ny, phdi xuat phat ti s6 vong
quay ctia dong cd ng., qua ti sd truyén dai (néu cé) va cic bd truyén banh ring dé dén
truc cudi ciing (diing s ring thyc clia cdc banh ring da tinh dudc & budc trudc d€ thé
hién tf s truyén clia bd truyén banh ring).

— Tinh sai s6 An giita s6 vong quay thuc t€ ny clia mdy so v6i s6 vong quay tiéu
chuin n, theo cong thiic sau:

n —1n
An= ——' 100 % (2-47)
Ny

— Lap bang dinh gi4 sai s6 vong quay: dién cdc gi4 tri da tinh vao bang.

ni V) n3 Ny nz

ny [v/ph]

ne [V/ph]

Anl% ]

— Kiém tra sai s6 vong quay cho tit ciedic s6 vong quay tif n; dén nyz:

An < [An] (2-43)

vdi [An] — sai s& vong quay cho phép, dudc tinh:

[An] = +10 (¢ — 1) [%] (2-49)

C6 thé 14y tri so trung binh [An] = + 3%.

Néu c6 gid tri s& vong quay nao khong thod min diéu kién vé sai sd vong quay
thi cAn phdi chon lai s& ring cla cip bdnh ring nao dé c6 dnh hudng dén s6 vong
quay bi sai s6. T4t nhién khi d6 su thay d6i nay lai tic dong d€n mot sd s6 vong quay
khac. Trudng hgp trong mot chudi s6 ¢6 vai tri sd vugt qud gidi han cho phép trén, ma
ding vé mit k&t cau rat khé thay d6i, thi ciing c¢6 thé chAp nhan nhiing tri sd ay.

Mt s6' vén dé cdan luu y khi thiét ké hop toc do ding co cdu bdanh rdng di trugt
— D€ tranh hién tugng v& banh ring khi c6 nhiéu cip banh ring in khép dong

thdi, cdc kich thudc chiéu truc cia nhém truyén dong phdi ddm bio diéu kién sau
(hinh 2-28):

Thir vién FIEd
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Nhoém di trugt ¢6 2 cdp banh rang: L > 4b + 3¢

Nhoém di trugt ¢6 3 cdp banh rang: L > 7b + 6¢
Véi b — bé rong banh ring.

¢ — khe hd gitta cac banh rang. C Zs
Z ] — 1 —

NH 1%~ z —H H1%

7. - < 7. | ‘L
<| M. IH = <K K
Lz,
X X X X X
|| B | 23’//_ Zy |:
b b
L > 4643¢c L > 7b+6¢
a) b)

Hinh 2-28: Kiclithuiéc chiéu truc ciia nhom bdnh rdang di trugt

— D& didm bdo khi di trudticic banh ring khong vuéng vio nhau (v6i nhém di
trugt c6 3 cip banh ring), s6 ring tlia cdc banh ring trong khoi di trugt phéi chiu rang
budc bdi mdt diéu kién nhat dinh.

Gi4 st kich thuéc clia cdc banh ring Ié¢n din tir Z;, Z,, d&€n Z3 nhu hinh 2-28b.
1
Khoang cach truc A = 5 m(Z3s+73)
Bién kinh dinh clia c4dc banh ring Z, va Z3” 1an [0deld rp vars™:
I, = 5 mZ,;+m

b 1 b
I3 :EmZ3 +m

Muén cho 2 banh riang Z, va Z3’khong cham nhau khi di chuyén khéi banh ring 3
bic sang trdi thi can phdi ddm bio diéu kién:

n+r3 < A

tic la (%mZz+m)+(%mZ3’+m)<%m(Z3+Z3’)

%m(Zz+Z3’+4)<%m(Z3+Z3’)
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Tu do: (Z3— 7Z,) >4 rang (2-50)

Nhu vay, diéu kién d€ cic banh ring khong cham nhau khi di chuyén 1a hiéu s6’
rdng giita banh rang di trugt 16n nhdt (Z3) va bdanh rdng di trugt nhé hon va gan vdi né
nhdt (Z;) phdi l6n hon 4.

Pay 1a diéu kién khong dé dat dudc vi sy chénh 1éch hon 4 ring sé din dén su
thay ddi 16n vé cic ti s§ truyén trong nhém truyén dong. PE c6 thé gidm su chénh
1éch nay xu6ng con 2 ring, phai bo tri hai banh ring di trugt nhd nhat va 16n nhat dit
cdch xa nhau mot khodng du 16n (hinh 2-27).

7 _/23
T 12
Hinh 2-29: B6'tri bdnh rdng di trugt — _L |_
— X| X X
7y —+ Z3
|| Zz’/[
L>9b

2.3. THIET KE CAC LOATHOPZEOC PO KHAC

2.3.1. Hop téc do dung puli — dai iruyéen

Hop téc dd dung cd ciu puli- dai truyén, 12 loai cd cAu don gidn, d€ st dung va
dudc dung rong rai trong may hi€n dai v6i nhiig: 1y do sau:

— Truyén dong rat ém.

— K&t cau don gidn, dé ché tao

— Truyén chuyén dong giita hai truc khd xa

— C6 kha nang phong qua tai

Tuy nhién né ciing c6 mot sé nhuge diém cd ban sau:

— Khong dm bio ti s6 truyén chinh xdc vi ¢6 hién tudng trudt dai va do dnh
hudng cla cdc thong s6 hinh hoc nhu : dudng kinh puli, bé day clia dai truyén ...

— Khong thuc hién duge nhiéu ti s6 truyén. Mudn ting s ti s§ truyén sé& din dén
kich thudc chiéu truc ting.

— Gi4 tri ti s6 truyén khong 16n do han ché vé géc 6m ciia banh dai nhd.
— Véi khodng cdch truc da cho, cAn thi€t mot day dai c6 do dai nhat dinh.

DPé€ két cdu dude don gidn khi thyc hién nhiéu ti s6 truyén ta cin phai 1am thé& nao
stt dung mot dai cho tat cd cdc cip puli.

2r vign Timome BE S pham K3 thuds TP EM
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b6 dai ctia dai dugc tinh dua vao sd d6 sau:

I D A i

Hinh 2-30: So do truyén déng puli — dai truyén .

Do dai ciia ddibling nhitng phan ti€p xic vé6i 2 puli va 2 doan thing, tiic bing:
L=AB+ ]?(? + CD + DA

L= @ + 220( + Ld - ZEOL + 2Acosa (2-50)
2 2 2 2
Véisina = 29
2A
Néu géc o ritbé o =~ 0, cosa ~ 1,thl cong thiic (2-50) c¢6 thé tinh gin ding:
T (D, -D
L=2A+—-(D;+D, )+——"> 2-51
S (D1 +Dy )+~ (2-51)
Cong thiic (2-51) c6 thé st dung khi o < 3% va tugng ung s€ c6 A =10 (D — d).
n
I —[X|| X | X — 0
i
i3
I
II X[l X | X —>
¢

Hinh 2-31: So dé hop téc do puli — dai truyén va dé thi s6'vong quay .
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DPé dung duge mot dai truyén cho nhiéu cip puli 6 dudng kinh khdc nhau thi do
dai dai clia titng cip puli phdi nhu nhau va dugc tinh theo cong thitc gan diing sau:

L= g (D +dy) +2A = g (Dy + do) + 2A = g (Ds + ds) + 2A.
Tacla:D;+di=Dy+dy=D3+d3=.. =D +d = const (2-52)
Cho nén, diéu kién can thi€t d€ si dung mot dai cho nhiéu cip puli c6 dudng

kinh kh4c nhau I tdng cdc dudng kinh cta titng cip puli phdi bing nhau.
Véi diéu kién tdng dudng kinh cdc cip puli 12 mot hiing s6 va véi ti s6 truyén da
cho trén dd thi s& vong quay, c6 thé tinh duge dudng kinh cla puli:

D+d =C va i=%

Tu day ta cé: d= L (2-53)
1+1

N7

va D=id= ; hodc D=C-d (2-54)

I+i

Luu y: Trén thuc t€&, 140 truyén dugc tinh todn tir dudng kinh puli khong that
chinh xdc. Giffa ti s6 truyén thire’i¢ va tf s6 truyén tinh todn c6 sai sd vi nhitng nguyén
nhén sau:

— Dai truyén khong phdi cho van{dc chu vi nhu nhau trén bé mit ngoai cda puli,
ma van téc chu vi chi nhu nhau & trén Idpoirung hoa cla dai khi cing. Vi viéc ting
thém dudng kinh puli bing dd day clia dai, [ath cho ti s& truyén thay ddi. Trén thuc té&,
do khong ké dén do day dai khi tinh ti s6 truyénnén din dén sai s6 vé ti s6 truyén.

— Do su bié€n dang va hién tugng trudt, nén Vin téc chu vi clia hai puli khong
giong nhau. Hién tugng trudt ti 1& thuin véi tai trong vasludn ludn 1am gidm s vong
quay cda truc bi dong. O i s6 truyén i > 1, hién tuong trirde ting (Vi A; ¢6 tri s& Am),
§ i< 1 thi sai s6 gidm. Do d6, néu khong ké dén do day clia dai, thi khi ting toc cé tdc
hai x4u hon khi gidm toc.

Thong thudng, hop tdc dd dung puli 3 bac, nhi€u nhat 12 4 bic. Vi ting s6 luong
puli, s& ting kich thuSc chiéu truc cia hop. Mudn ting thém sd cAp vong quay, thudng
hop tdc do dai truyén dugc phii k&t hgp thém mot nhém truyén dong phan hdi (xem
phan hop téc dd diung cd cAu phin hdi).

2.3.2. Hjp toc do dung bdanh ring thay thé

Hop tdc @6 dung banh ring thay th€ 13 loai hop diing banh ring thay th& dé thuc
hién viéc thay d6i ti s6 truyén va qua d6 thuc hién cdc s6 vong quay khdc nhau.

Thir vién FIEd

hittp 2/ wmn

t.thuvienspki.edi. v




Loai hop nay thudng dung trong cdc mdy cong cu st dung trong dang sin xuit
hang loat ho#c hang khoi nhu may tién ty dong, ban ty dong hay mdy chuyén dung do
c¢6 nhitng vu di€m sau:

— 6 kich thuéc nhé gon, dic biét 1a kich thuée chiéu truc.
— K&t ciu don gidn, dé ché tao.

z R ‘A N ~ N 2 N 2 ~ A 2z N
— C6 thé thuc hién nhi€u ti s6 truyén khdc nhau va cdc ti s6 truyén d6 phu hgp
vdi yéu cau vé van tdc cit.

Tuy nhién loai hop nay c6 nhuge di€m Ia thdi gian thay ddi banh ring 16n.

Do khodng cich truc clia banh ring thay th& khong ddi nén tdng s6 ring clia cip
bénh ring thay th€ phdi I3 hiing s& (const).

Pé€ gidm b6t s6 luong banh ring thay the, mot cip banh ring a va b cho 2 ti s&
truyén nghich d3o:

— Mot tf s6 teliyén gidm t6c ig =

— Mot ti s6 truyén ting toc iy =

® o o

Giffa hai ti s6 truyén ting'toc va gidm toc clia cip banh ring thay thé, ngudi ta
thudng bd tri mot ti s truyén ddng toc (ig =1, hay cdp bdnh ring c6 sd ring bing
nhau).

A
__|_ 1 .|_—>< ——

_ ] o N N

4+ b ! I ‘

| u X Lx | 111
I A '\' : y—x —— D

LI I |

| x '

T oL L — O I ol

L ] [\ X | X |

\
a b

Hinh 2-32: So do dong hop toc do ding bdnh rdng thay thé .

Nhu vay: néu ding hai cip banh ring thay thé thi c6 3 i s6 truyén, ba cip banh
ring thay th& c6 5 ti s& truyén, bon cip banh ring thay thé c¢6 7 ti so truyén .. V&
nguyén tic, c6 thé tao ra vd s6 ti s truyén tudng Gng vSi nhitng cip banh ring c6 s6
ring khic nhau. Do dé so cAp tdc dd Z 1a khong han ché&. Tuy nhién pham vi diéu

e vign Tite

hitp 2 www.thuviensp

kt.edu.vn




2 2 A A . . AN gy 9 2 A A . N e 1
chinh ti sO truyén R; lai bi han ch€ vi gi6i han cua ti sO truyén imax = 4,5 va imin = 4—5 ,
)
1
nghia la: R; = % ~ 20

Lmin

Pham vi diéu chinh ti s§ truyén R; nhu th€ 13 twong ddi nhé nhung ciing dd cho
cdc mdy chuyén dung hay mdy ty dong.

D6 thi s6 vong quay ciia hop tdc do dung banh ring thay thé c6 dang doi xiing &
nhém truyén dong banh ring thay thé.

Vi du: Hop toc d6 nhu s dd dong trong hinh 2-32 diing 3 cip banh ring thay thé.

Tacé: PAKG: Z=5x1.
PATTI-II: Z=5[1]x1[0].
D6 thi s6 vong quay cho trong hinh 2-33.

No
I Hinh 2-33: DO thi s6'vong quay
. is cia hop toéc dé ding bdnh ring
1 AR thay thé
g 1- 1
I 3\ 14
n N5

P& ting s6 cap tdc do Z ciahop tdc dd, cé thé két hgp dung banh ring thay thé
va cO ciu banh ring di trugt. Khi d8,.nhém banh ring thay thé duge xem nhu 13 mot
nhém khuéch dai vé6i lugng mé duge iinhituong ty nhu trong ¢d ciu banh ring di trugt

1 [+ a Hinh 2-34: So dé déng ciia hdp t6c
T '|' X do dung két hop bdnh rdng thay thé
e — va€o.cdu banh rang di trugt
4+ b
.‘. 11 % X
L

-

Vi du: Thi€t k& hop tdc dd clia mdy chuyén ding két hgp gifta co cAu banh ring
di trudt va banh ring thay thé€ c6 cdc thong s sau:

— SO cidp banh ring thay thé: 2
— SO vong quay cua truc chinh: nyi= 25 v/ph, Ny = 1120 v/ph.

— Cong boi ctia chudi sd vong quay:e = 1,12.
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1. X4c dinh cdc thdng s6 dong hoc co ban clia hop toc do.
* Pham vi diéu chinh s& vong quay:
n 1120

Ry= 1% —_ —" —4478
n 5

min
* S6 cAp van toc cia truc chinh Z:
_IgR, Ig44.8

lgo Igl,12

Z

+1=34,6

LAy tron: Z = 35. SO vong quay 16n nhat cla truc chinh:
Nmax = N1. (pz_1 =n. (p34 (V61 nj = npip = 25 v/ph)
= Niax = 25.1,12% =1250(v/9).
Tra cdc s6 vong quay tiéu chuén, ta co:
n; =25 v/ph ; ny=28 v/ph ; n3=31,5 v/ph ;... ; n34 = 1120 v/ph ; n3s= 1125 v/ph
2. Chon phucngian khong gian
Vi Z = 35 khong th& phin tich duge nén chon Z = 36 rdi 1am tring mot téc do.
PAKGZ =2.3(1.1.2+ 1.2.2).
* Pudng truyén tdc domhanh: ZgZ’'=2.3.1.1.2 =12
PATT: I-II-TII-TV-V: 7,2 = 2[1].3[2].1[0].1[0].2[6].
* Pudng truyén tdc do6 cham: 4iZ” =2.3.1.2.2 =24
PATT: I-II-TII-TV-V: ZoZ” = 211].312].1[0].2[6].2[ 12].
Kiém tra: R; = 1,12'? < 8 thoa.

ng no

| A A
I
111
IV

7 AN
v A7 NN
e NN
w 2z NN
ng n3s

Hinh 2-35: Ludi két cdu ciia hop toc do dung bdnh rdng thay thé
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Kiém tra PAKG trén c6 vé dudc do thi s6 vong quay hay khong bing cdch tinh 6.
Vi s6 6 16n hon 35 nén c6 kha niing vé dugc do thi s& vong quay (hinh 2-36).

D6 thi s6 vong quay:

o
|
1 4
11 -
13 iS
14
I - _
A 111
. P77277 ' Q\\N\
i7| 2 . NN
v prr”, is NN
o _——= 110 14 193
L /
w NN NN\
np N3s

Hinh 2-36:80 thi s6' vong quay ciia hop téc do ding bdnh rdng thay thé’

II

a1

11X

(ox
|
T'x
A== A === === AfF == —AF —— = Al ==~
N
~
|
N
|
l é
N
N
[\
s — Al ===l ===l = Al ==l -

v

X
i
I
X
X
X

A\ 4

7y Zio — | Zis’ VI

Hinh 2-37: So do déng ciia hop toc do ding bdnh rdng thay thé

Tir d6 thi s6 vong quay, c6 thé x4c dinh cic tf s6 truyén:
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I . 1 1

) 1 ) ) )

h=—F=—— b=—F=— 3= —=—— u4=1;i5=90"=1,26;

o 1A1TT o2 12670 02 1,26
. 1 1 . . 1 1
16:17:_:_;18:([):1,12;19:_:_:1,58;

5 9
¢° 176 o0 282

=i =is=@’=1,41; in=0¢"'=1,58

Kiém tra diéu kién vé ti s& truyén: ipp, = ! _ > 1,4

L,12% 2,475
imax =@ =1,12°=1,7623 <2
VAay phuong 4n Iya chon dat yéu cau.

2.3.3. Hop toc do ding co cdu phdan hoi

Hop toc dd dung cd ciu phan hdi (con goi 12 co cdu Hacne) 13 su t6 hdp cla co
cAu ly hgp v6i mot sd ti s6 truyén clia banh ring hoic mot khdi banh ring di trugt.

Dic di€m ciia'cd cidu phan hdi: nhém truyén dong c6 3 truc 1a I, 11, III, trong d6
truc chii dong I va trye bi dong III dong tAm véi nhau con truc I1 13 truc trung gian. C6
it nhat mot trong hai trie:l va III phdi 12 truc rong.

Céc dudng truyén trong’cd cAu phdn hdi:

— Pudng truyén tryc ti€p:khi déng ly hdp sang phdi, truc I va truc III ndi thanh
mot truc c6 ti s& truyén dong tdc (1= 1).

— Pudng truyén gidn ti€p: khi dong ly hop sang trdi, chuy€n dong truyén tir truc I

PR g A .9 N . Z] PURN Lt o2 A A
qua truc II véi ti sO truyén giam toc 1; = Z ¥ va tur truc Il qua truc III vdéi t1 sO truyén
1

2 AN Z 2 N A 2 N A 3 g N . .
giam toc 1o = Z—Z' Ti sO truy€n chung cua dudng ttycn gidn ti€p la ig = 1; .12 < 1
2
Z Ly hgp

—1

1 ——~—<—-—§2 ..... ggx__.___ RUFTES

ni np =1ngo
) QRS ] I 111
prd Z
7 L 2 1 1
T 11
—> > n;

Hinh 2-38 : So do6 déng va dé thi sé' vong quay clia co cdu phdn hoi

Thar vicn Trrae BE To shows Ko thusd TE A
1 HIE VIEH .[i!I.:A'.i DN SIF pheamt Ay thoaat 15000
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Do thi s& vong quay clia hop toc dd dung cd ciu phan hdi c6 di€m khac so vdi
hop t6c dd binh thudng:

+ Truc chli dong I va truc bi dong III ddng tAm nén bd tri trén ciing modt dudng
thing.

+ Ti s6 truyén ddng toc trong dudng truyén truc ti€p iy = 1 dugc thé hién bing
mot diém chit khong phai 12 mot tia.

+ Tf 8 truyén gidm toc trong dudng truyén gidn tiép iy dudc the hién bdi hai tia
nghiéng trai va phai ding miii tén d€ chi chiéu chuyén dong. Tia thi 1 thé hién i s&
truyén gidm tdc i; v& nghiéng trdi tir ny trén truc I xudng truc II va tia thit 2 thé hién i
sO truyén gidm tdc i, dugc vé nghiéng trai tir truc II 1én lai truc 111 d€ cudi cling dat s
vong quay nj.

D€ tao ra s cap tdc d6 Z 16n, phai dung két hop giita cd cAu banh ring di trugt
va cd cAu phan hoi. Khi dé, cd cAu phin hdi dugc xem nhu mot nhém truyén dong cé
hai ti s& truyén vimén b tri & cudi xich truyén dong.

,Z3
71 ,
| y4
"
I
Zs4 _// el
P ZQ,
I
X X X
e Zl, Z3,
A\
III_>< ><_ ..... __Eg_x _____ _®
Z4,// ZS,//_ —1 _+
Zs 7.7
IV — . e — . _ e —
e 17,

Hinh 2-39 : Hop téc dé ding két hop bdanh rdng di truot voi co cdu phdn hoi

Vi du: Thiét k& hop @6 diing cd cAu phdn hdi c6 Z = 12 (hinh 2-39).

e vign Tite
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Chon PAKG Z=322
Chon PATT I-1I-1II:  Z = 3[1]x2[3]x2[6]

Chon ng =ny; No
(o ox A I
Céc ti sO truyén .
i 1 T 1 . B i3
1= —F%> > 2=, .
(P2 o) I 12
iz=1; i4:i2; i 15
¢
. . ) 1
is=; i6=—; 1= — 1 v
¢ ¢
2 g
v
nj nj2

Hinh 2-40 : Do thi s vong quay ciia co cdu phdn hoi .

Ngoai ra, cd cdu phan hdic6 thé bd tri ¢6 3 ti s§ truyén theo 2 dudng truyén bing
cich dung khdi banh ring di tirdi 2 bac:

— Pudng truyén truc ti€p: c6 mot(f s truyén dong toc, iy = 1 (ly hdp déng sang
phai &€ ndi truc I va truc II0).

Zl — Z}

——

JUR _
ng np Nn3=ngp
e
| i3 \ i2

X 1I i1
J Z -

Zl, ZS’

IT

Hinh 2-41 : Hop téc dj phdn hoi vdi khdi banh rdang di trugt 2 bdc
— Pudng truyén gidn ti€p: c6 hai ti s6 truyén gidm tdc khi ly hdp déng sang tréi
{igﬂ =i .13
lgp =1y .13
Hop téc dd dung co cAu phdn hdi thudng st dung trong hdp truc chinh clia mdy

tién ren vit van ning nhu 1A62, T616, ... d& thuc hién mdt s6 cAp van téc cao (dudng
truyén truc ti€p) va mot sd cAp van tdc thap (dudng truyén gidn ti€p). Cd cAu phan hdi
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dugc xem nhu modt nhém khuéch dai cudi cling trong xich truyén dong. Uu diém co
bén ctlia loai hop nay 1a gidm dudc s6 truc va s6 banh ring. Néu dung két hop vdi céc
loai ly hop dién tir, ly hdp ma sét thi c6 thé st dung banh ring nghiéng hoic banh
ring chit V va c6 thé thay ddi toc @6 ma khong cAn phai ngirng mdy.

2.3.4. Hjp toc do cé banh ring ding chung

Muc dich: nhiim gidm bét s6 banh ring cin thi€t va 1am gon kich thuéc trong hop
tdc do, ngudi ta ding vai banh ring dung chung (con goi 1a banh ring lién két).

Pic diém: banh ring ding chung c6 thé in khdp vdi hai banh ring khic nhau &
hai nhém truyén dong 1an cin khac nhau. Diéu kién d€ mot banh ring diing chung c6
thé thay th& cho hai banh ring 13 khi hai banh ring 4y nhu nhau, tic 13 cling c6 s&
ring nhu nhau, modul nhu nhau va cling lip trén mot truc. Khi ldp, Ivu y bo tri banh
ring dung chung 1ip c6 dinh trén truc (khong 14p di trugt).

Uu di€m chinh ctia hop tdc @6 c6 banh ring ding chung 13 gidm bét s6 luong
banh ring, din dénkich thu6e chiéu truc gidm, k&t cAu hdp nhd gon.

Nhugc diém clia 1oai hdp ndy 13 banh ring dung chung do lam viéc nhiéu nén
mau mon hon cdc banh riug khac.

Hinh 2-42 va 2-43 1a so d6-ddng clia hdp tdc do ¢6 1 va 2 banh ring dung chung.
Trudng hgp ¢6 3 banh ring dung ¢hung, trén thyc t€ khong diing dén, vi sd vong quay
s& khong ddm bdo la chudi cap so nkdn.

Trudng hgp ¢6 1 banh riang dung chung, viéc tinh todn dong hoc khd don gidn.
Xdc dinh s6 ring clia cdc banh ring trong/nhém truyén dong thi¥ nhit theo phuong
phdp di biét. Sau d6, khi tinh cho nhém truyés d6ng thit hai chi can lvu y diéu kién:
SO riing ciia Zy4 chinh bing s6 rdng ciia Zy' da bic.

7 [ ]

| 7>
I = =

7 ] Z;

Hinh 2-42 : So d6 dong ciia hdp téc do ]
co6 mot banh rdng diung chung II =—x X X—=
|z

L r="74 [ |
I = —
| — Z’3

P& dm bio kich thuSc hudng kinh nhd, tich ctia hai ti s§ truyén do banh ring
diing chung thyc hién & hai nhém truyén dong nén 14y gin bing 1, tic 12 néu tf s6
truyén § nhém dau tién ting toc, thi tf s6 truyén & nhém sau 1a gidm tdc va ngugce lai.
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Trudng hop c6 hai banh ring diung chung Z,” v Z,” nhu trong sd d6 dong cia
hinh 2-43, viéc tinh todn s& phifc tap hon trudng hgp trén. Khi tinh sd ring cho nhém
truyén dong dau thi Z,” va Z,’ sé dudc xdc dinh. V6i Z,” va Z,’ da biét, phai tinh todn
banh ring cia nhém thit hai véi cdc diéu kién sau: ddm bdo i s6 truyén i3 va iy theo
yéu cau, phdi cing mot mddun m va khodng cédch truc nhu nhau.

Zy
— ZZ

no No

I = = I
Z’1=Z4 /\

- / \ il i2
II ==X X —== 11 1I
Z’3 i3
—— Z,Z - Z3 14
I = — I III
, nj n, n3 4
AV PATT II-1: 2[2].2[1]

Hinh 2-43: Hop téc dd c6 hai bdnh ring ding chung

Z Z , Z Z' . Z Z,'
:—l;izz 2 ;13243:—1;14:—4:_2 (2'55)
Z,' Z,' o Zj' Z, Z4

bat 1,

Trudng hop nay d€ ddm bao kich thitéc huéng huéng kinh thi nén chon banh ring
diing chung sao cho tich cda hai ti s6 truyénco banh ring diung chung trong hai nhém
truyén dong cing gan bing nhau cang tot, nghi@:la iy . ig iy . i3 hay néi cdch khéc st
dung banh ring dung chung Z,’(v61 Z," = Zs) va Z5’. (V61 Ly’ = Z3).

Ky hiéu u 13 tf s6 truyén tdng cdng giita 3 truc'cfia hop tdc dd nhim thyc hién
tiing s6 vong quay tif n; <+ ny. T d6 thi s6 vong quay ta ¢0;

U.1=il.i3; U.2=il.i4; U3=i2.i3; Ll4=i2.i4 (2—56)

Va tinh cdc ti s0 truyén khac phu thudc vao i, u; va @ nhusau:

. . . u . . U
=il ¢’ iz =L =iy p= o (2-57)

1 I
Vi céc banh ring trong hop t6c dd phai cing mét modun nén theo hinh 2-43, c6

thé viét:

Zl + ZI'ZZZ + Zz'
(2-58)

Z1'+ Z3'= Z2'+ 24'

LAy cdc banh ring dung chung Z;” va Z,’ 1am thira s6 chung:
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75 Z4 (2-59)
Zy'| =41 |=2Zy| —+1
Z) %)
Thay céc ti s6 truyén tir cong thifc (2-55) vao (2-59), ta c6:
Zy (i+1)=72Z (i2+ 1)
7y (.i +1) =7 (_L +1)
13 14
Chia hai v€ phuong trinh trén cho nhau s& dugc:
1 +11 _ ip +11 (2-60)
I+— 1+
13 14
Thay céc tri s6 G{2-57) vao (2-60) va gidi phuong trinh trén, ta c6:
= -y, (2-61)

Véi tri s6 ¢ di cho, cAn chowu, nhu thé ndo d€ ti s§ truyén i; nim trong gidi han
z 2 N 1 H N e R 9 o 2 = ~ % N 7
cho phép, tic 1a 2 <1, <2 va tong s6urdng cua cdp banh ring dn khép nhau 1a bé

nhat. C6 thé tinh todn va lap bang dwa vaGssu bién thién clia u; d€ tinh ra cdc gid tri
cda iy, i, 13, 14 (theo 2-61 va 2-57) va cdac banK ging tuong ng.

Gia st ¢ = 1,26, 1an lugt chon u; dé tinh cac t¥s0 truyén i va 14p bang sau:

u 1y i i3 is
0,3 0,72 1,1376 0,4166 0,5249
0,35 0,6321 0,998 0,5537 0,6976
0,4 0,5424 0,8570 0,7374 0,9291

C6 thé chon u; = 0,35 va suy ra cdc hé sd k clia cdc banh ring trong hop (day 1a
hé s6 thé hién mdi tuong quan giita cdc banh ring véi banh ring c6 sd ring nhd nhat).
Vi vdy mudn c6 s6 ring thit clia cdc banh ring, can phai chon sd ring cho bdnh ring
c6 s ring nhé nhit (thudng Zpi, = 16 + 20 ring) va 1an ludt nhan véi cac hé sd kz dé
xdc dinh s6 ring clia cdc banh ring con lai.

Chon bénh ring c6 s6 ring nhd nhat 1a Z; = 17 ¢6 hé s6 k; = 1 va cdc hé s

tuong Ung v4i cdc banh rang khéic dé dat cdc ti s6 truyén 11, 1o, 13, 14 12:
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Z; Z, Zy Z Zy Z3 73 Zy 7y
Hé s6 kz 1 1,58 | 1,29 1,29 1,29 2,32 1,58 2,26
Gia tri tinh todn 17 |26,86 | 21,93 | 21,93 | 21,93 | 39,6 | 26,86 | 38,5
Gia tr1 qui tron 17 27 22 22 22 40 27 38

Tong s6 ring ) Z 44 44 62 65
T,, A N . 1 1 L L
180 truyeén 1 1,588 181 141

D€ ddm b3o khodng cich truc A giita hai truc II va III, nhém truyén dong thit hai
phdi diing banh ring dich chinh.

C6 nhiéu phuong phap dé tinh s6 ring trong hdp téc d6 c6 banh ring dung chung.
Hiy xem xét phuong phdp tra bidng qua vi du sau: Tinh todn hdp toc do c¢6 hai banh
ring dung chung v&i Z = 12, ¢ = 1,26 theo sd d6 dong trong hinh 2-44.

Chon PAKG: Z=2 X 3 X 2=12. PATT II-I-1II: Z = 2[3].3[1].2[6]

7, — 4
o
[ = = I
Zy | | _ \ il/ i
|| //Zl :Z5 I
//Z2’=Z3 )
I =x X X 2 13 i, is
B I
. 355 :
Ze [ Z- ANV !
Il =——— — nj nj
74— | 77
| \<Z ’
IV = — = Ix X =

Hinh 2-44: So d6 dong va dé thi s6'vong quay ciia hdp téc do c¢é 2 banh rdng dimg chung

Tir so dd dong, chon 2 banh ring Z;” va Z,” 1am banh ring ding chung (v6i Z;" =
Zsva Zy'= 73). Céc gia tri clia ti s6 truyén:

. 1 . . ) 1 1 . 1 . 1 ) 2
1:—:—;1:1 :1;1 :—:—;1 :—:—;1:—:—;1: :1’58
T 2T TR T T T T 26 T o 250 ¢
84
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Tra bang tim hé sd kz clia cdc banh ring trong hdp theo quan hé ti s§ truyén u
gitra truc I va III:

upqp = = =1 (2-62)
Nimax Mo

u Zi| kz | kg | kg, | kg | kg | kg | kg | kzo | kg | kg
0,891 1 1,785 | 1,47 | 1,31 | 1,31 | 2,16 | 1,58 | 1,98 | 1,785 | 1,785

1 1 2 1,5 1,5 1,5 | 2,50 | 1,78 | 2,22 2 2
1,12 1 2 1,5 1,5 1,5 | 2,74 | 1,76 | 2,48 2 2,24
1,26 1 2 1,5 L5 1,5 3 1,75 | 2,75 2 2,5
1,41 1 2 1,5 1,5 1,5 | 332 | 1,735 (3,085 | 2 2,82
1,58 1 2 1,5 1,5 1,5 | 3,67 | 1,72 | 3,45 2 3,16
1,78 L 2 L5 L5 1,5 | 406 | 1,71 | 3,85 2 3,55

2 1 2,24 | 1,525 | 1,715 | 1,715 | 4,55 | 1,92 | 4,32 | 2,24 4

Chon bdnh ridng c6 $6.ring nhd nhat 1a Z; = 17 ¢6 hé s6 k, =1 va cdc hé s&
1

tuong ung v4i cdc banh rang khac dé dat cdc ti s6 truyén 11, 1o, 13, 14, 15 12:

Thong 6 Zi| Zy | Zy | Lo\ 7y | Zs | 23 | Zs | i | Zs | ZS
kZi 1 2 1,5 X 1,5 2,50 | 1,78 | 2,22 2 2
Gia tri tinh toan 17 34 25,5 | 25,5 25,5 | 42,5 | 30,2 | 37,7 34 34
Gié tri qui tron 17 34 26 26 26 42 30 38 34 34
Tdng s6 ring
Z 7 51 52 638 68 68
Ti s8 truyé ! 1 L L 1
5 travén i 1z
10 truyén i 5 161 126

Ghi chii: Viéc chon banh ring ding chung nim trong nhitng ti s truyén ctia 2
nhém 14n cin ¢é tich gin bing 1 nhu trén 12 hop 1y. Cdc banh ring trong 2 ti s& truyén
16 va 17 khong c6 banh rdng dung chung nén tinh todn nhu binh thudng.

2.3.5. Hop téc do ding dong co nhiéu cdp vdn toc

1. Pic diém

Muén két cau hop toc dd dude don gidn, kich thuéc nhd gon, ti€t kiém vat liu
ma van thuc hién duge nhiéu cap tdc do, ngudi ta ding dong co dién c6 nhiéu ciAp van
toc d€ thuc hién truyén dong.
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Thudng dung dong cd dién c6 2 hoic 3 cAp van toc.
—Pong cocéd 2 cAp van tdc: Nyt Ngex =750 : 1500 [v/ph]
hay = 1500 : 3000 [v/ph]
— DPong cocéd 3 cAp van tdc:  Nger iNgeo iNgez = 750 :1500 :3000 [v/ph]

Céc s6 vong quay Nge, Nge2 ... Nden clia ddng cd c6 nhiéu cAp van tdc tudn theo qui
luat c&p s6 nhan vdi cong bdi 1a 2.

Nhudc di€ém clia dong co nhiéu cap van toc 12 c6 hiéu suat thap hon, kich thudc
16n hon va gid thanh ciing d4t hon dong co c6 mdt cAp van tdc cling cong suat.

2. Nguyén tic thi€t k&

D& ting s6 cip toc dd Z clia truc chinh, phai két hdp dong co nhiéu cip van tdc
va hop tdc do diing cd ciu banh ring di trudt. Pong co nhiéu cAp van tdc dudc coi nhur
12 mot nhém truyén dong (goi 12 nhém dong co) c6 cong boi:

0S¢ =2 hay o= 52 (2-63)
E 1a lugng md cia‘nhém dong cd, cling 1a bac khai cdn ctia cong bdi ¢.
~NEug=126: V322126 = E=3
—Néuogp=141: %2 =14 =E=2

Do lugng mé cda nhém dong ¢d E # 1 nén nhém dong cd khong thé 13 nhém co
s& ma chi c6 thé 12 mot nhém khuéch'dai trong xich truyén dong.

Xét trudng hop dong co c6 y cAp vawidc va trong hdp téc dd chi c6 modt nhém
banh ring di trugt ¢6 x ti s6 truyén. Khi do, s&cip tdc dd Z clia truc chinh 1a:

Z=y.X (2-64)

V6i s6 vong quay nge; cia dong cd, truc chinh €& c6 x toc dd v6i ddy s6 vong
quay c6 gia tri: n;, ny, ..., Ny.

Véi s8 vong quay nge clia dong cd, truc chinh sé& ¢ x t6c dd khiac véi diy s6
vong quay c6 gid tri: 2n; , 2ny , ..., 20y (Vi Nge2 = 2 Ngcp).-

Véi s§ vong quay nge clia dong cd, truc chinh sé& cé x t6c dd khac véi diy so
vong quay c6 gid tri: 22n1 , 22n2 Y s 22nX (Vinge = 22ndcl).

Tuong tu, v6i s§ vong quay cudi cling ngey cla dong cd, truc chinh s& c¢6 day sd
vong quay c6 gid tri: 20Vn; , 2% n, , .., 207Vn,

Do cédc s6 vong quay ctia truc chinh phdi 12 mot cAp s6 nhan vdi cong bdi ¢ nén
céc diy sd vong quay c6 gid tri & trén ng véi cdc sd vong quay khdc nhau clia dong
cd phai x&p lién ti€p d€ tao thainh mot cap sd nhan vdi cong boi chung duy nhat ¢:

Ny,N,...0.20, 212, ., 20, ... 2% 0, 20°Vn, . 20°Dp (2-65)
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Vi 1a mot cAp s6 nhan nén hai tri s6 k& ti€p ny va ny,; = 2n; phai thod diéu kién:
Ny . @ =2n; (2-66)

ma n, =n; . ™

Nénny g =ny.Q=n;. (p(x'l) .@=2nhay¢"=2 = o= x> (2-67)

Tir cong thiic 2-63 va 2-67, ta ¢ s6 ti sO truyén x clia nhém béanh ring di trugt
(d6ng vai tro cia nhém co sd):

x=E (2-68)

Két lugn:

— Pong co nhiéu cip van tdc dugce coi nhu 13 mdt nhém khuéch dai (g0i 12 nhém
dong co) lubn ludn cé lugng mdé x; = E, véi E dudce tinh: ¢ = ¥

— Nhém bénh ring di trugt (d6ng vai trd cia nhém cd s8) c6 so ti sd truyén
khong phdi 12 mot gid tri tuy ¥ ma phdi bing E.

— D€ mé rong pham vi diéu chinh s& vong quay tifc 13 ting s6 cip téc do Z, ¢
khi cin phdi thém méthodc nhiéu nhém banh ring di trugt nita k& ti€p sau n6 va déng
vai trd 1a nhém khuéch dai,

— Trinh ty thiét k& hoptoc do dung dong co nhiéu cap van toc tudng tu nhu hop
toc do dung dong co mdt cAp van toc. Tuy nhién can luu ¥y mot s& van dé trén khi lva
chon phuong 4n khoéng gian va phifgng an thd ty cia hop.

Vi du: Thiét k& hop téc do ding ddig cd nhiéu cip van toc v6i Z =12, ¢ = 1,41, nyin
=45 v/ph.
Giai
Budc 1: Xdc dinh cdc gid tri sé' vong quay ctlairuc chinh
n=45;n,=63;n3=90; ns =125 ; ns = 180 :{0s,= 250 ; n7 = 355 ; ng = 500 ; ng
=710 ;n10= 1000 ; n;; = 1410 ; n;2 = 2000 [v/ph]
Budc 2: Chon phuong dn khong gian
Do ¢ = 1,41 nén §2 =1,41 = E=2. Nhém dong c¢o ¢6 lugng mG E =2
Truong hop 1: Chon dong co 2 cAp van tdc:
C6 2 PAKG sau diy d€ c6 Z = 12, trong d6 nhém dau 12 nhém dong co:
Z=2.3.2
7=2.2.3
a. V6i PAKG Z =2.3.2, c6 thé c6 2 phuong dn thit ty
*PATTI-II: Z=2.3[1].2[6]

Khong st dung dude phuong 4n ndy vi nhém cd s§ phai c6 s6 ti s6 truyén
bing E (E =2).
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* PATT II-1: Z = 2 . 3[4] . 2[1]

Kiém tra R; = 1,41® > 8, nén khong s dung dugc phuong 4n nay.
b. V6i PAKG:Z=2.2.3

* PATT I-I1: Z =2 . 2[1] . 3[4]

R; khong dat, nén khong st dung dudgc phuong dn nay.

*PATTII-1:Z =2 .2[6].3[1]

Do nhém co s8 c6 sd ti s truyén 1a 3 (khdc E = 2) nén khong sit dung dudc
phuong 4n nay.

Truong hgp 2: Chon dong co c6 3 cip van toc.

Khi @6 chi c6 mot PAKG: Z =3 .2 .2 va hai PATT

a. PATTI-I1: Z=3.2[1].2[6]

Kiém tra R; = 0° < 8 : dat yéu cau.

b. PATTII-1 - Z =3 .2[6] . 2[1]

Kiém tra R; ciing dat yéu ciu. Tuy nhién, PATT nay c6 lugng md thay ddi dot

ngdt, c6 s6 vong quay (Ji“han cda truc trung gian nhd, kich thudc hop sé& 16n nén
khong chon phuong dn nay.

Két lugn: Chi c6 thé dung d8ng cd 3 cap van tdoc v6i PAKG 1a: Z=3 .2 .2 va
PATT I-II.

Budc 3: Ve ludi két cdu va do thi sé vong quay

No1 Np2 No3

No1 1113Y) Np3
I I I I
Iy Iy /1 /1
Iy Iy . . 21 11
|y WYlino 0| F
Iy | 711 /711
I Iy 7 |1 /7 |l
II NN N7 I /NN N
> )\ \\ . A A (XN
\'\ \'\ NN 13 / / XXMM
’ 4NN AN / > A N
N WCL L LY /'/ NN N
7077 ANRNANR ARaRaRY i\\ \\ \\ \\
11 MON NM S 111 4
n; np nj nis

Hinh 2-45: Ludi két cdu va do thi s6 vong quay clia hop téc do ding dong co 3 cdp toc do

Budc 4: Tinh cdc ti s6 truyén

il=i2: 1221..2 1 1 . 14= 14=l;i4=<p2=1,412=2
o° 1417 2 ¢ 141 o" 1,417 4
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Ki€m tra i:
1

min = 4\ dat yéu cau
2

Chon ng; = n7 =355, ngp =ng =710, no3 = n;; =1410 v/ph

Vé6i dong cd 3 cip van toc ng. = 750/1500/3000 v/ph, ti s& truyén cla bd truyén
dai tir dong co dén truc I 1a:
ng 355 71 106 D,
ngg 750 150 225 D,

id:

trong d6 Dq va Dy’ 1a dudng kinh banh dai chi dong va bi dong.
Sau dé tinh ti€p cdc budc con lai nhu hodp tdc dd diing co ciu banh ring di trugt.

2.3.6. Hjp toc.d6 cé chubi s6 vong quay hén hgp

Qua thyc t&, d& thdy ring cdc s6 vong quay tdi han (16n nhit va nhd nhat) it khi
dugc st dung. Vi vay, d¢ ting pham vi diéu chinh s& vong quay ma khong can qud
nhiéu cap toc dd Z, ngudita diing chudi sd vong quay cAp sd nhadn hdn hgp c6 hai hé
s6 c4p van tdc:

a. Hé s6 @; nhd danh cho cide sd vong quay trung binh dé€ gidm ton thit vé van

A

toc.

b. Hé s6 ¢, 16n (g2 = ¢7) danh choedc s§ vong quay tdi han (s6 vong quay 16n
nhAt va nhé nhat) d€ ting pham vi diéu chinkisd vong quay R,.

D& thiét k& mot hop tdc d6 c6 s6 cap toc dOZ-va 2 hé sd cip van tdc @; va @y, 1an
lugt thuc hi€én cac budc sau:

1. Thi€t k& mot hop toc do dung cd cau banh rans.di trudt c6 s6 cap toc dd x véi
hé s& ¢, 16n (bao gdm chon phuong 4n khdng gian, phuongin thit ty, vé ludi két cau
va db thi s& vong quay). Moi tinh todn dugc thuc hién nhu da biét & trén. S cap tdc
d6 x cta hop dugc tinh nhu sau:

Z . N .
x = — v6iy la ti sO truyén cia nhoém khuéch dai (2-69)
y

2. Thém mdt nhém khuéch dai vao diu xich truyén dong ciia hop tdc do dé véi
cdc chi ¥ sau vé& nhém khuéch dai:

e Co6ytisd truyén.

e C6 lugng md E dugc tinh §¥2 = ¢, d€ khi thay d6i tf s6 truyén cta nhém
khuéch dai sé& tao ra cdc gia tri s6 vong quay mdi xen k& vdi cdc gid tri s6 vong quay

cil tao thanh mot chudi s6 vong quay c¢6 2 hé s& @1 va @, (V6i g2 = @7).
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e C6 thé sit dung dong cd nhiéu cip van tdc déng vai trd 12 nhém khuéch dai dé
k&t cau hop nhd gon.

Vi du: Xem xét hop toc do cia mdy tién van ning Studturn (Dai Loan) ding co
cAu banh ring di trugt c6 cdc yéu cu sau:

e SO cap van toc clia truc chinh: Z =16

e S8 vong quay cua truc chinh: n= 35 + 2000 v/ph

e Cong boi ctia chudi s6 vong quay: @; = 1,26 va ¢, = 1,58

Buéc 1: D& két cAu hop nhd gon, chon nhém khuéch dai 13 dong cd ¢ 2 cAp van
tdc (y = 2) v6i s6 vong quay ctia dong cd 1a ng.; = 720 v/ph va nge; = 1440 v/ph. Nhu

b e A s 16
vay, sO cap toc do cuahoplaxz;z&

Budc 2: Thiét k& hop tdc dd c6 sd cAp toc dd x = 8 va hé s6 ¢, = 1,58
Chon phuong @n khong gian x =4 x 2 va phudng 4n thtt ty I-1I:
x=4[1]2[4] = 8

Luéi két cau va do6 thi'go vong quay:
No1 Noj

>1/ i4
S Mg

I II L
isy/

111 111
n; ny ng n ny ng

Hinh 2-46: Ludi két cdu va do thi sé vong quay ciia hop téc dé cé x=8 va ¢, = 1,58

Kiém tra R; = (p4 = 1,584 =6,23 < 8. bat yéu cau vé R,

1 1 ) 1 1
12 =— =

Xdc dinh cdc tf s8 truyén: i; = —— = =—;
¢”7  158%7 13
1

4

(P1,7 - 1,581,7 - 2’4 ’
=0 =1,58=12; Q=0 =18; i; :#:@:

. ig= @™ =14

e R A A A ~ A .
Kiém tra dat yéu cau vé ti so truyén i

imax = 14 = (P1,3 =18< [imax] =2 Va ipjp = i5 =% = [imin]
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Budc 3: Do dong cd 2 cip van tdc duge xem nhu 12 modt nhém khuéch dai clia hop

tdc d6 nén phuong 4n khong gian trong trudng hgp nay la:
Z=yxx=2x4[1]x2[4] =16

Céc s0 vong quay cia dong co tuan theo qui luat cAp s6 nhan c6 cdng boi bing 2,
nghia 1a ¢6 lugng md x; = E vé6i ¥ = ¢ =126 = E=3.

Nhu vay, tir dd thi s vong quay trén, chi can thém tdc do ng, cdch tdc do ng; mot
khodng bing lugng md x; = 3. Sau d6, tif ng; 1an lugt vé céc tia song song vdi cdc tia
trudc d6 sé c6 dudc do thi s6 vong quay mdi c6 16 cip toc do. Trong d6, cc gid tri s&
vong quay trung binh tif ny + nys5 ¢6 hé s& @1 = 1,26 va cdc s6 vong quay téi han n; + np
VA N5+ nyg c6 hé s6 @2 = 1,58

L 1771 ]
| | | | |
| | | | |
| | | . | I
| | | | |
NEnE SN
s \l

I T ! l . \ |
T, L N i
Ny AER'E
)//// NAN NN
A ATV V(L

v/ Ve V| | I | I

1 2N AN N LN '

ni N 3 4 5 6 7% 9 10 11 12 13 14 15 Nie
05 - ¢

Hinh 2-47: D6 thi s6'vong quay cia hop 10¢-d0 c6 Z=16 va ¢; = 1,26, ¢ = 1,58

Chon ng; = 375 v/ph nén ti s8 truyén clia bd truyén.dai la:
Ny _ 375 _ 1 _ Dd _ 100
nga 720 192 D 192

14 =

Buiéc 4: Xéc dinh s6 ring clia cdc banh ring

St dung phuong phép tra bing d€ xdc dinh so ring clia cdc banh ring vdi diéu
kién cdc banh ring trong mdt nhém truyén dong c6 cting mddun m.

i I =— Iy =— i3=1,2 is=1,8 is =— is=1,4

Z: 7 25:60 37:48 47 : 38 55:30 22:90 66 : 46

27 85 112
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Buéc 5: V& sd @6 dong va sd dd truyén luc

So dd truyén luc chi can thé hién cho 8 s vong quay gom nj, n,, ng, ng, Ng, Ny,
N 2 RN N . ~ . A 2 N
nj; va ny4. Cac s6 vong quay con lai sé dat dugc khi ddong cd chuyén tif ng.; sang ngc

7;=47 7,=37
\
\
I
L
=
I
I
I
|
=
T
|
| ol 70230 | %0
I 1=
III_L I
F / X X ﬂ
bC : 7, =48 !
y s T
— %L I _Zf:fé__—://
n;—ns
Ny — Ns
ng — Ny
Ng — Ng
ng — Ny
njp— N3
Nz — N5
N4 — Nie

Hinh 2-48 : So dé dong va so dé truyén liuc
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Buée 6: Ki€m tra sai sd vong quay

— Tinh tit cd cdc s6 vong quay thuc t& ny.

Ny = ndcl.D—Z.il.iS = 720.1(9)—2.%.3—(2) =38,1 v/ph
Nyo = ndcl-D_§~i2-i5 = 720.18—2.1—;% =70,6 v/ ph
N3 = ndcz-D_Z-il-is =14 018—2%;—5 =76,4 v/ph
Ny = ndcl.ﬁ—z.i3.i5 = 018—2%% =113,3 v/ph
Nys = ndcz-D—z-iz-is = 1440.%.%.% =1413 v/ph
Ny = ndcl.—i.i4.15 = O'g_g'i%'% =168 v/ph
Ny = ndCQ.E—z.i3.i5 = 1440.1(9)—2.%.3—(2) =226,7 v/ ph
Nyg = ndcl'g_g'il'i6 = 72().%.%.% =224,2 v/ ph
Nyg = ndcz.D—g.i4.15 = 1440.%.%.% =336 v/ph
Ny = ndcl.ﬁ—z.iz.% = Oig—gi—;% =24)34.7 v/ ph
Ny = ndcz-D_Z-il-is =14 01(9)—(2)%% =448,4 v/ ph
Nypp = ndcl.D—g.i3.i6 = 018—2%% =665,4 v/ ph
N3 = ndcz.E—Z.iz.i6 = 1440.1(9)—2.%.% =829,4 v/ ph
N4 = ndcl.D—Z.i4.i6 = 720.1(9)—(2).%.% =986,4 v/ ph
N5 = ndcz.D—:.i3.i6 =14 01(9)—(2):—;2—2 =1330,9 v/ ph
93
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Dy . . 100 55 66
Ny = Ngea-—-dglg =1440.——.—.— =1972,6 v/ ph
d 192 30 46

— S6 vong quay thuc t€ cho trén bing huéng din ctia mdy nhu sau:

n; ny ns ny ns Ne ny ng
35 70 75 110 140 165 220 225
Ny njo npg np np3 Nq nys Nie
330 415 450 665 830 1000 1330 2000

— Tinh sai s6 An giita s6 vong quay thuc t€ ny clia mdy so véi s6 vong quay tiéu
chuin n theo cong thifc (2-47) sau:

Mt 7 e 100 %
N

An =

— Lap bang danh wid sai s6 vong quay: dién cdc gid tri da tinh vao bang.

n ny ns ny ns ng n; ng
ng [vph] | 38,1 70,6 764 113,3 141,3 168 2242 | 226,7
N [V/phl] 35 70 75 110 140 165 220 225
An[% ] 8,8 0,8 1,8 3 0,9 1,8 1,9 0,7
Ny njo npg npo 13 Nyq nis N6
ng [wph] | 336 | 414,7 | 448,4 | 6654 8294 .1 986,44 | 1330,9 | 1972,6
ne [v/ph] | 330 415 450 665 830 1000 1330 2000
An[% ] 1,8 -0,07 -0,3 0,06 -0,07 | -1,36 0,06 -1,3

Nhan thay chi c6 mot gid tri vugt qua gi6i han cho phép nhung néu thay ddi sé c6
dnh hudng dén cédc s6 vong quay khdc. Mic khéc, sy sai khdc nady khong dnh hudng
16n d&n ton that vé ning suit nén c6 thé chiap nhin dugc.

Buéde 7: Tinh todn dong luc hoc cdc chi tiét trong hop tdc do.

Dua vao kién thific ¢4 hoc trong mon hoc “Chi tiét mdy” dé xac dinh kich thudc
cla cdc chi ti€t nhu banh ring, truc, d lin, then ...
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Chuong 3 THIET KE HOP CHAY DAO

3.1. KHAI NIEM

3.1.1. Ddc di¢m

Hop chay dao ciing 12 mot bd phan quan trong ctia mdy cong cu, ding d€ thuc
hién chuyén dong chay dao va ddm bio qud trinh cit dugc thuc hién lién tuc. So vdi
hop tdc dd, hop chay dao c6 nhitng dic diém nhu sau:

— C6 cong suit truyén dong nhd, khodng 5 + 10% codng suit truyén dong chinh.

— C6 téc @ 1am viéc cham hon nhiéu so v6i hop toc do. Do d6, trong hdp chay
dao diing cdc cd ciu gidm toc nhiéu va hiéu suit thdp nhu vit me — dai dc, truc vit —
banh vit ... hoic phdi diing nhiu cip banh ring noi ti€p nhau d€ gidm toc.

— C6 thé thuc hién chuyén dong lién tuc, ddng thdi vdi chuyén dong chinh (d6i
v6i mdy c6 chuy&n ddng chinh 13 chuyén dong vong nhu: mdy tién, mdy phay ..);
hoidc c6 thé thuc hiétchuyén dong chay dao gidn doan, khong ciing lic véi chuyén
dong chinh (d6i v6i may ed chuyén dong chinh 12 chuyén dong tinh ti€n khit hdi nhu:
mdy bao, xQc).

— Luogng chay dao va ti s64ruyén clia hdp khdng phu thudc vao kich thudc clia
chi tiét gia cong, nén khong cin gift.cong suat khong d6i khi thay d6i van tdc. Vi vy
c6 thé st dung dong co dién mot chieu diéu chinh vo cip cé tdc dung ddm bio

momen xoin khong doi.

3.1.2. Yéu cdu

Tuy theo cong dung clia may ma hop chay dao. cAn c6 nhitng yéu cau khic nhau,
bao gom:

— Pam bdo s6 cip chay dao Z, theo yéu cau cia thit k&,
, , C 0 o ~ 1 . - .
— Pam bao pham vi gidi han cua ty so truyén B < iy < 2,8 ; cling nhu pham vi

diéu chinh lugng chay dao R;

Rj = smax :?:14 (3-1)
Ly min il
5

— Pam bdo dd chinh xdc cin thiét cia chuyén dong chay dao. Trong xich cit ren
clia mdy tién, xich bao hinh mdy phay lin ring .., khong thé ding cic cd ciu truyén
dong nhu dai truyén, ly hgp ma sat. V6i xich cdt ren chinh xdc, dudng truyén dong
can phai cang ngin cang tot, vi sai sd clia ting ti s6 truyén sé& din dén sai s 16n cla
lugng chay dao, 4nh hudng dén dd chinh x4c cia budc ren.
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— Phai ddm b3o di cong suat dé thing thanh phan luc cit doc truc Py, truyén
dong ém, c6 khd ning ddo chiéu. Ngoai ra, trong mdt sd trudng hgp can phai cé xich
chay dao nhanh d€ gidm thdi gian phu va cdng sifc clia cong nhan trong qud trinh diéu
chinh.

— Pam bio cdc yéu ciu vé cong nghé ddi v6i hop chay dao (tuong ty nhu véi
hop tdc dd). Pa so cic hop chay dao khong c¢6 mit chuin dé xdc dinh vi trf tuong hd
gita dao va chi ti€t gia cong. Do d6 cdc sai s& v& mit ché tao va 1dp rdp khong phin
4nh tryc ti€p dén dd chinh x4c gia cong nhu dd con, dvan, dd nghiéng ... PO chinh xéc
dé ché& tao hop chay dao chi 4nh hudng dén tudi tho clia né va dnh hudng d&€n dd béng
bé mit gia cong khi van tSc ciia chuyén dong chay dao khong déu.

Phuong phép thi€t k& hdp chay dao sé& rit khic nhau vdi cdc loai hdp chay dao
khdc nhau. Trong pham vi chuong nay chi dé cAp dén phuong phép thiét k& hop chay
dao diing truyén dong phan cAp. Cac loai hop chay dao vo cip dung truyén dong dién,
khi nén hoic thiy luc sé dugc trinh bay trong cac gido trinh tuong ng.

3.2. PHUONG PHAP FHIET KE HOP CHAY DAO THUONG

Hop chay dao thudng ¥a loai hop chay dao dim bdo su di ddng clia dao hay cia
phoi trong qud trinh cdt véi moe gid tri lugng chay dao cho trude nhung khong doi hdi
dat d6 chinh xdc cao cho gid tri‘aay. C6 thé c6 sai s6 nhat dinh gitta lugng di dong
thuc t€ va lugng chay dao cho trudc Vi du: hop chay dao clia mdy khoan, mdy phay ...

Pé€ tan dung kh3 ning cit hgp Iy, diy cdc gid tri luong chay dao ctia hop chay
dao nay tuin theo qui luit cAp s6 nhan. Thir nguyén cia luong chay dao cé thé la
[mm/ph] néu chuyén dong chay dao doc lap va i [mm/v] néu chuyén dong chay dao
phu thudc vao chuyén dong chinh. Co ciu truyendong trong hdp chay dao thudng la
co cadu banh ring di trugt. Do d6, cdch thi€t k& hop ¢hay dao thudng dudc ti€n hanh
tuong tv nhu céch thi€t k& hop toc d6 dung co ciu bantbring di trugt (da trinh bay &
chuong 2).

Luu y: Trudc khi thi€t k& loai hop chay dao nay, can chuyén cdc gid tri lugng
chay dao sy, S, ..., S, thanh chudi s6 vong quay ctia cd cau chap hanh ng, ng, ..., ng, dé
bai todn thi€t k€ gidng vdi qua trinh thiét k& hdp toc do. Ty thudc vao co ciu bién
ddi & cudi xich chay dao ma cé cdch tinh todn khic nhau.

Xét xich chay dao ctia mdy phay van ning (hinh 3-1). Hop chay dao c6 ti s6
truyén i, truyén chuyén dong tir ddong co chay dao dén bian mdy. Co ciu bién ddi
chuyén dong quay thanh chuyén dong tinh ti€n & diy la co ciu vit me — dai oc, ¢
budc ty [mm]. Phuong trinh xich chay dao c6 dang:

Ngc - 1s . tx = s [mm/ph] (3-2)
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Trong trudng hdp nay, hop chay dao duge xem nhu 1a hop téc do ¢ s6 vong quay
ng clia truc vao (truc I) 1a s6 vong quay ctia ddng cd ng. [W/ph] va s6 vong quay ng clia
truc ra dugc tinh:

. S
Ng =Nge . Iy = — (3-3)
tX
S Ban mdy
———

BC A N T —+

Hinh 3-1: So dé két cdu dong hoc xich chay dao ciia mdy phay van nding

Do lugng chayadao thay ddi sy, s, ..., Sy nén:

S S S
1N§en., :t_2 j o Ny = (3-4)

=

Ny = sn

-t

tX X X

Xét xich chay dao cia mdy khoan ding (hinh i,
3-2). Do chuyén dong chay diae. phu thudc vio @
chuyén dong chinh va cd cAu bién ddichuyén dong
quay thanh chuyén dong tinh ti€n ia ¢ cAu banh
rang — thanh rdng nén phudng trinh xich“¢hay dao
c6 dang:

-0
ca

Hinh 3-2: So do két cdu dong
hoc ciia mdy khoan

i

i

Ly . 15 . ™MZ = s [mm/v] (359) I
. |
v6i: m va Z — modun va so ring cta banh rang. |
|

S6 vong quay ng cia truc vao (truc I) trong hop -
chay dao c6 thé chon 1a s& vong quay nhé nhat clia $
truc chinh may khoan npi, [v/ph] va sO vong quay ng
cta truc ra dugc tinh:

81 $2 Sn

ng = an; ng = y o Ny = (3-6)

mmZ nm7Z
Trén co s§ d6, hoan toan c6 thé thi€t k€ hop chay dao theo phuong phap di biét.
Hinh 3-3 va 3-4 13 ban vé& ldp khai tri€n ctia mdt s hop chay dao loai nay.

Ngoai ra, d€ két cAu hop chay dao don gidn va kich thuc nhd gon, ngudi ta con
dung hop chay dao két hop gilta co ciu bdnh ring di trugt va banh ring thay thé.
Phuong phép thiét k€ loai hop chay dao nay tuong tu nhu hop téc do dung banh ring
thay thé.
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3.3. PHUONG PHAP THIET Ki HOP CHAY DAO CHINH XA C

Hop chay dao chinh xdc 1a loai hop chay dao ddm bdo ty s& truyén chinh xdc
gitta dao va pho6i nhu hop chay dao cia mdy tién ren vit van nang. Gia tri lugng chay
dao & diy chinh 1a cdc budc ren can tién (dd dugc tiéu chudn héa). Vi th& diy so
lugng chay dao khong phéi 1a cap s6 cdng, ciing khong phdi 12 cAp s& nhan. Néu ty s6
truyén thyc t&€ ctia hdp chay dao c6 sai s6 so vdi ty sd truyén tinh todn, sai s& d6 sé
phan 4nh truc ti€p t6i do chinh xdc cla budc ren duge cit. Do do, ty sd truyén clia hop
chay dao loai nay yéu ciu phdi that chinh x4c.

Hay xem xét hop chay dao ctia mdy tién ren vit van ning. Mic du mdy tién cé
hai chifc niing: tién tron va tién ren nhung khi thi€t k&€ hdp chay dao, ngudi ta chi chi
trong ddm bdo chifc ning tién ren. Khi thi€t k€ xong, ngudi ta tinh lai cdc gid tri lugng
chay dao d€ tién tron. Cdc gi4 tri nay c6 thé trung nhau, gin khit nhau hoic hdi bi
ciach quiang xa nhau. Tuy nhién trén thyc t&, diéu nay khong quan trong 1im vi cdc
lugng chay dao nay néi chung 1a khi day dic nén nhitng chd cdch quing hau nhu it
gdy ra ton that v¢é ning suit gia cong.

Néu mdy chi dung:dé cit mot loai ren thi viéc chon ti s6 truyén s& don gidn hon
nhiéu. Thyc t€ may tién thudng dugc thi€t k& d€ cit nhiéu loai ren khic nhau (ren
Qudc t€&, ren Anh, ren modnu; ren Pitch ...). Trong trudng hdp doé, néu bude ren dude
cit va bu6c vit me nidm trong haihé thong do ludng khdc nhau thi trong phép tinh ti s6
truyén xudt hién mot thira s6 dic biét va viéc tinh todn tré nén phic tap hon.

Phuong trinh ¢d bén cia xich cdt réhnhu sau:

1 vt . ip . is - e =t

. tp
hay i, = (3-7)

lb.t

X

v4i: ty— budc ren cua truc vit me.
t, — budc ren can cét trén phoi.
ip, — ti O truyén clia nhém truyén dong bli, bao gom ti s truyén ctia bd banh
ring thay th& iy va tf s& truyén cd dinh icq d€ bl trir cho sy sai khéc giita hai hé thong
do ludng vao xich truyén dong.
1p = Iy . deg
is — ti sO truyén ctia hop chay dao.
Hop chay dao cia mdy tién thudng dugc chia thanh hai nhém sau:

— Nhém co s6 (c6 ti s6 truyén i.): ding dé€ gia cong mot diy cdc budc ren cd s8.
Nhém co sé thudng st dung cic co ciu sau:

e (o cau Norton nhu trong mdy tién T620.
e (o0 cau banh ring di trugt nhu trong mdy tién T616.




— Nhém gdp bi (c6 ti s6 truyén ig,): ding d€ khuéch dai khi gia cong céc budc
ren khéc c6 ti 1& gap 2, 4, 8 1an ddy cdc buSc ren co s8. Nhém gip boi thudng sit dung
céc cd ciu sau:

e (o0 cau banh ring di trugt nhu trong mdy tién T620.
e (Co cau Mé an nhu trong mdy tién T616.
e Cd ciu then kéo nhu trong mdy tién 1330.

V& nguyén tic, nhém cd s vi nhém gip boi c6 thé d6i chd cho nhau va cé thé
nim tai mot vi tri bat ki trén xich chay dao. Tuy nhién, thudng nhém co s dugc bd tri
phia tru6c va nhém gap bdi nim lién k& theo sau trong hdp chay dao. Do d6, ti s&
truyén is ctia hop chay dao gdm:

I = lcs . 1gh (3-8)

D¢ gia cong cdc loai ren hé mét (ren Qudc t&, ren mddun), st dung dudng truyén
chii djong cia xich chay dao (tic 1a nhém cd sG & trang thdi chu dong). Ngudc lai, khi
gia cong cdc loai rén hé inch (ren Anh, ren Pitch), st dung duong truyén bi dong cla
xich chay dao (tic 1a thom cd sG & trang thai bi dong)

Qud trinh thiét k& doig hoc hop chay dao chinh xdc clia mdy tién c6 thé theo cdc
budGc sau:

— Budc 1: Sip x&p budc ren. cAn cit thanh bing d€ tao thanh nhém co s& va
nhém gap boi.

Bude 2: Thiét k€ nhém cd sé.

Budc 3: Thi€t k&€ nhém gip boi.
— Budc 4: Thiét k& nhém truyén dong bu.
Buéc 5: Ki€m tra budc ren.

Sau khi xdc dinh dugc sd dd dong clia hdp chay dagy.cAn tinh todn phin dong luc
hoc dé x4c dinh kich thudc cu thé cdc chi tiét truyén dong itong hop.

3.3.1. Sdp xép budc ren thanh bing

Dua vao yéu cau tién dugc cédc loai ren khdc nhau va gid tri cdc buSc ren can cit
ma sip x&p cdc budc ren can cit thainh bang. Tuy thudc vio so loai bude ren, cin c6
s6 lugng bang tuong ng. Trudng hgp phifc tap nhat 12 mdy c6 kha niing tién dudc ca
4 loai ren (ren Qudc t&, ren Anh, ren mddun, ren Pitch). Khi sip x&p, cin tuin theo
cdc nguyén tic sau:

— S6 hang: biéu thi sd lugng i sd truyén clia nhém cd s8. Tuy thude vao sd lugng
cdc bu6e ren can cit ma quyét dinh s6 hang, thudng khong qud 10 hang. S6 hang cang
it cang tot. Néu sd hang qud 16n, s6 banh ring trong nhém cd s§ sé& nhiu, khodng
céch giita hai g6i dd sé 16n, 1am cho do citng vitng clia nhém nay kém.




— S6 cot: bidu thi s§ lugng ti s6 truyén clia nhém gip bdi. Vi nhém gip boi chi
nén c6 4 ti sd truyén nén thudng sip x&p cdc budc ren theo 4 codt. Do i s§ truyén
nhém gap boi tudn theo quy ludt cAp s6 nhan vdi cong bdi Ogp = 2 nén gid tri budc ren
trong cdc cft ciia cung mot hang ciing phdi tudn theo quy ludt cdp sé nhan véi cong
boi gop = 2.

— Ren Qudc € (c6 budc t,) duge sdp x€p theo th ty gid tri ting dan tir trén
xudng dudi va tir trai qua phai.

— Ren Anh (c6 s6 ren n trong 1 inch) dugc sip x&p theo thif ty gid tri gidm dan tir
trén xudng va tif trdi qua phai.

— Ren modun (c6 mddun m) dudc sip x&p theo qui luit nhu ren Qudc té.

— Ren Pitch (c6 dudng kinh Pitch Dp) dudc sdp x&p theo qui luit nhu ren Anh.

Luu y: D€ ddm bao s6 lugng banh ring trong nhém cd s 13 it nhat, cdc 6 ¢o vi tri
tuong iing trong cdc bdng phdi ti 1¢ v6i nhau theo mét hiang s cé dinh.

3.3.2. Thiét k&“nhém co sé

1. Nhém co s& dung.co caAu Norton

A
Z ° N =
Z, X b Zs
np
I —= XXX X| X p—= —
_—//Zo
ng T_T
R N &
—) J —

Hinh 3-5 : So dob co cdu Norton

Cd ciu Norton gdom khdi banh ring hinh thdp c6 so ring khic nhau Z;, Z; ... Z,
14p cd dinh trén truc I. Chuyén dong dugc truyén tir truc I dén truc II nhd banh ring
trung gian Zo c6 thé in khép vdi bat ky banh ring nao cta khdi banh ring hinh thap
va ciing di dong vdi banh ring Z, trén truc I1. P ddm bio do ciing viing can thiét, s&
lugng banh ring ctia khdi hinh thidp khong nén qud 10. SO ring cla cdc bdnh ring
trong khdi banh ring hinh thdp thudng 1a Zy = 24 + 60 (trudng hop dic biét c6 thé 14y
Zn =18 = 75).




Uu diém

e Vi ding banh ring trung gian Zo, nén tong s ring cda banh ring chi dong va
bi dong (d€ thuc hién céc ti s6 truyén khic nhau) khong can 13 mot hing s6. Do d6, su
lita chon s6 ring Zy sé& d& dang hon khi khodng céch giita hai truc khong ddi.

e S& lugng banh ring can thiét trong cd ciu it, n€u cin n ty sd truyén thi chi can
(n + 2) banh ring. Kich thudc hop tuong d6i nhd, vi cdc banh ring dit khit nhau.

e Tén that cong suit nhé do khdng cé nhitng banh ring chay khong.
Nhuoc diém
e DO ciing vitng kém do dung banh rdng trung gian.

e Kho dung dugc banh rang nghiéng.

e Cic bdnh ring trong khdi banh ring hinh thiap cAn méng dé han ché kich thudc

vé chiéu dai.

Nhiém vu thiéi k€& 12 phai tinh todn s6 ring Zy cla cdc banh ring trong khoi banh

ring hinh thdp sao ¢ho hop chay dao cit dudc nhiéu loai ren khdc nhau.

trudng hop cu thé sau:

a. Cdt ren Quoc té

Hay xét cac

Khdi banh ring hinh thap'déng vai trd chli dong va i s6 truyén clia nhém cd s

ZN

(cing chinh Ia cta co cdu Norton) iie= iy = 7
A

Gia st cdc budc ren Qudc t& can (&N 1A tyr , ty2 5 63 5 - » tpn [mm]. Phuong trinh

xich chay dao dé cidt mot budc ren t,; bat ky ;
i = 1vtc . ip. inj . igb .t

Z 2 o AR .
Do iy = Z_N , nén phuong trinh (3-9) c6 thé vict lay
A

VAN .
tpiletC.lb. —N.lgb.tX:C.lgb.ZN
ZA

) ) 1
V6iC=1p. ty. Z_ = const

A
Nhu vay ta cé:
tp1 =C . gy . Zy
tp=C . igp . Z»
t3=C . g . Z3

tpn=c.igb.Zn

Suyra: ty:itpita:.itn=21:2Z2:73:..:7,4

TR PGS U S L -
L e vien I rirgrg G0 SIE Pit

(3-9)

(3-10)

(3-11)
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Két lugn: Cdc budc ren Quoc té can cdt ti 1é thudn véi sé rdng ciia co cdu Norton.
b. Cdt ring Anh

Khdi banh ring hinh thdp déng vai trd bi dong va ti s& truyén clia cd cAu Norton

) Z
les =IN = ZA
ZN
Gi4 st cdc ren Anh can tién c6 s6 ren n trén 1 inch 1a: n;, n», n3 , ..., n,.. BuGc
2 . e A 2 N 2594
cua ren Anh dugc qui doi theo hé mét la: t,; = [mm].

1

Tuong tu nhu trén, phudng trinh (3-9) dugc viét lai nhu sau:

Z
254 =1vtc. 1. —A. igb. [
n; Zy
hay: ni=.2i._L.ZN=C.'L.ZN (3-12)
lb‘ZA'tX lgb lgb
V6iC = g = const
lb.ZA tX
Nhu vay ta cé:
1
n; = C. — . Z1
lgb
1
IlzZC N .Zz
lgb
1
n3 =C. — .Z3
lgb
n,=C. L Ly
lgb
Suy ra: Ny :Np:N3:..:nn=721:720:725:..:74 (3-13)

Két lugn: Cdc budc ren Anh can cdt ciing ti 1¢ thudn véi sé rdng ciia co cdu
Norton.

c. Cdt rang médun: Tuong ty nhu khi cit ren Qudc t&€, khdi banh ring hinh thdp
dong vai tro cha dong.

Budc ctia ren moédun t, = . m (m la mddun).
Tacom:mo - mz:...my=71:7Z2:75:..:7Zn. (3-14)

Két ludn: Cdc budc ciia ren médun can cdt ciing ti 1é thudn vdi s6 rdng ciia co cdu
Norton.
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d. Cdt rang Pitch: Tuong tw nhu khi cdt ren Anh, khoi banh ring hinh thiap déng
vai tro bi dong.

Buc ciia ren Pitch: tp = 224" (Dp: dudng kinh Pitch).
P
Tacé:Dp1:Dpy:Dps:.:Dpn=7Z1:72Z0:73:...: Zy. (3-15)

Két ludn: Cdc budc ciia ren Pitch ciing ti 1é thudn vdi s6 rdng cia co cdu Norton.

2. Nhém co s& diing co ciu banh ring di trugt
a. Pdc diém:

Khéc v6i co cAu banh ring di trugt trong hop toc do, d€ kich thudc hop chay dao
nhd gon, co cAu banh ring di trugt trong nhém cd s& clia hop chay dao chi bd tri hai
truc. P& ddm bdo so i s6 truyén 16n giita hai truc (thudng tir 5 dén 8 ti s6 truyén)
khong thé ding khdi banh ring di trugt nhiéu bac ma phai tich ra thanh nhitng khoi di
trugt 1 va 2 bac. Tuy nhién, do khodng cach truc khong ddi va d€ ddm bio ti s6 truyén
chinh xdc cta cac c@p banh rang an khép, ngudi ta phéi st dung cac modun khac nhau
cho cdc cdp banh rang¥i thudng phai la banh ring dich chinh.

Z, 7> 73 Z4 Zs Zs

aTei T s

L]

x

VA Zs

L6

Hinh 3-6 : So do dong co cdu bdnh rdng di truot ding trong nhom co sé

Uu diém: —

e Do citng vitng clia cd ciu tot.

|‘|
I

e Cong sudt truyén 16n.

¢ Diéu khién don gian. —
Nhuge diém: Kich thudc chiéu truc dai. = |, =
Pé khic phuc nhuge diém nay, c6 thé st
dung banh ring diung chung (hinh 3-7). P& tao
ra 2 ti sO truyén, chi cn 3 banh ring trong A6 Hinh 3-7 : So d6 banh rang ding chung
banh ring ding chung Z; c6 thé in khép véi 2
banh ring khdc nhau. Tt nhién hiéu sd ring (Z, — Z3) khong thé qué 16n, vugt ra
ngoai kha niang dich chinh, thudng (Z, — Z3) < 3.

Z
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b. Phuong phdp tinh todn:
e Xdc dinh cdc ti s6 truyén clia nhém c0 sG i

. tp D
Tu cong thic (3-7), suy ra: lgg= —————— = — (3-16)

ib.igb ty C
V6iC =1ip . Igp . tx . P& tinh C, phdi chon trudc iy, igp va tx . Thong thudng chon ig
=1, t,= 6mm hodc 12mm. Con véi ip = iy . icq, dua vao mdt s loai mdy hién c6 chon
L ) ) 30 ..
trude iy (chang han chon iy = % ), thuong i.q = 1.

Dua vao bang sip x&p budc ren, chon mot cdt c6 day di cic bude ren 1am day
cdc budc ren cd sd (tp1, tp, ...) tudng Wng vdi iy = 1.

2 2 A A 2 2 2 * N [N P o, 2y Ao .0 A
Tinh céc ti s truyén cua nhém co sO i va bi€n doi chiing duéi dang toi gian B :
il—£ﬂ~ﬁ-iz_tP2_A2. i _m Ay
csl — ' 73 s 1CSZ — - 9 cec 9 ACSD T -
B, C B, C B,
’ ) t; A.
Tong quat: 1esi = P (3-17)
C B,

1
e Tinh tong s6 ring Zr; clia'tiing cip banh ring in khdp trong cd ciu banh ring

di trugt theo cong thuc:

_2A

m;

7t (3-18)
vGi: A — khoang cédch truc (tham khdo ci¢:mdy hién c6, vi du chon A = 78mm
hodc 84 mm).

m; — mddun cla banh ring, cé thé st dung thidu mddun khic nhau d€ tao
nhiéu tf;ng s6 rang khic nhau. Vi du cho m; bién thién thu sau m; = 2 ; 2,25 ; 2,5 ;
2,75;3:3,5;4..

e Tinh hé s6 k; = A; + B;, v6i A; va B; 13 tf s& va mAu sd clia c4c i

., Z . ae 1n N
e Tinh cdc s8 nguyén a; theo cong thic a; = —-. N&u a; khong phéi 1a s6
i
nguyén nhung sai khiac khong nhiéu thi c6 thé qui tron gan ding. Trong trudng hop su
sai khic qua 16n so v6i cac s& nguyén gin nhat thi c6 thé bd trong gia tri d6.

e Tinh s6 ring cla cdc cip banh ring theo nguyén tic sau:

o = Zi _ai-A (3-19)
ai. Bi

i
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e Lap bang tinh s6 ring theo miu va 1an lugt dién céc gid tri da c6

Bdng 3-2: Bdng tinh s6 rdng ciia nhém co sé

iesi = Ai/Bi
iCsl ics2 icsn
ki
ZTi k; ko kn
m;

Zri my
Zr> my
ZTn my

Dua vao bang trén dé€ chon s6 ring cho cdc ciip banh ring trong nhém cd sd. Tuy
nhién cin chd y mot s&xin dé sau:

— Khong nén chon gt nhiéu loai médun khdc nhau vi nhu thé s& 1am cho qud
trinh gia cong hop chay dao thém kho khén.

— C& ging tin dung phuong.phdp banh ring dung chung dé gidm kich thudc
chiéu truc ctia hop biing cdch chontihiing 6 nim trén mdt hing ngang cé cling ti¥ s&
hoic miu s6 d€ ghép chiing thinh mot doi. Pdi d6 chi c6 3 banh ring nhung cé thé
tao ra hai tf s truyén khdc nhau (vi cé 1 b&sh ring ding chung).

— Né&u khong thé chon dugc banh ring diing chung nao, c6 thé thay ddi mot
trong s céc tri s6 chon trudc nhu tf s6 truyén i, hoic khodng cich truc A dé c6 dugc
mot loat cdc gid tri i, mdi va 14ap lai qud trinh tinh tedn nhu trén cho dén khi dat két
qui mong mudn.

3.3.3. Thiét ké’ nhém gap boi

Nhém gap boi thudng c6 4 ti s6 truyén véi cong bdi ¢ = 2. Hai ddy s iy thudng
stt dung cho nhém g4p bdi c6 gid tri 1a:

i —l'l'l'zhoﬁci =
gb 4,2,1,1 g gb

1,11
b ,2,1

o | —
N

1. Nhém gap bdi diung cd cAu banh ring di trugt
Uu dié€m: C6 d6 cling vitng cao, ton that cdng sut nhd.

V6i 4 tf s6 truyén ig, ctia nhém gap boi, c6 thé dung hai nhém banh ring di trugt,
mdi nhém c6 hai cdp banh ring va dit trén 3 truc nhu hinh 3-8.
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11 11
II II
VA 7
I I
Z] o || ZZ
Hinh3:8: Nhém gdp boi ding co cdu bdnh rdng di trugt
a) Khong'eo bdanh rang dung chung b) c6 bdanh rdang dung
Phuong dn khong gian va phuong an thi ty nhu sau:
PAKG: 2x2
PATT I-II: 2[1]x2[2]
Lu6i két cau va do thi s6 vong quiy.¢ho trong hinh 3-9.
o nop no
| I I
i] i1
a) b) B\ c) .
Z 1
I 11 11
is Is
i3 is

111 I I

Igb dgr Az dgs 14 12 721 18 1/4 12 11
Hinh 3-9: Ludi két cdu va do thi s6'vong quay nhém gdp boi ding bdnh rdng di truot

z

Dua vao do thi s& vong quay, xac dinh cdc ti s truyén iy, iy, i3, i4 va tinh lai céc

1 1
igh. Vi du trong trudng hgp st dung day ig, = 7°3
Igh1 = L =1.13=

gbl — 4 —11. 13 =

1.1
22 4
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. |
lgb2=§=12.13=1.
igb3:1:i1.i4=§.

igpa =2 =1 iy = 1.%:2

Tinh s& ring clia cdc banh ring trong nhém a va b:

2 2 BN *A R . A~
— Nhoém a: Cac diéu ki€n dé tinh so rang:

(Zi+Zy =75+ Zy =27 = const (3-20)
p=f L (3-21)
{ Z,'" 2
z
S (3-22)
Z, 1
\

Chon trudc tdng §6 ring 27, sao cho c6 thé chia hét cho 3 va cho 2, nghia 13 27,
phdi chia hét cho 6. Sau'dé tinh ra sd rdng cla cdc banh ring nhém a.

— Nhom b: Tinh tuong tif,nhu nhém a véi diéu kién:

( 73 +4s =74+ 74 =270= const (3-23)
Z
= 23 S04 (3-24)
{ 75 2
y4
iy= =4 = 2 (3-25)
Z, 1
\

Luu y: P& tao thuin 1gi cho viéc gia cong, can chu VCac diém sau:
e Cdc bdnh riang trong ca 2 nhém di trugt nén ¢6 citng modun.

e Nhém gip bdi ciing nén thi€t k&€ ¢ banh ring diung chung (hinh 3-8b). Do dé,
khi tinh s6 ring cta 2 nhém di trugt a va b nén chon cliing mot tri s6 27Z.

e Tam ctlia cdc truc nhém gip bdi nén 14y trung véi tAm cia cédc truc clia nhém
co s&. Do d6, khi tinh nhém co s va nhém gip bdi cin Iuu ¥ t6i viéc chon khodng
cdch truc A.

2. Nhém gip boi diung co cAu Méan

a. Cdu tao:

Méan 12 mdt co ciu truyén dong c6 ba truc I, II va III. Trén hai truc I va II 14p
nhitng khdi banh ring 2 bic Z,-Z, gidng nhau, trong d6 chi c¢6 khdi banh ring diu &
truc chli dong I dudc 1dp c6 dinh vao truc con cdc khdi khic 14p 1ong khong va ludn in
khdp v6i nhau. Chuyén dong truyén dén truc I1I nhd banh ring trung gian Zy va banh
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ring di trugt Z,. Tuy theo vi tri clia banh ring di trugt trén truc III ma co cAu Méan
thuc hién nhitng ti s§ truyén khac nhau (hinh 3-10).

— Uu diém

e Kich thuéc theo chiéu truc nhé.

Pham vi diéu chinh Iugng chay dao 16n.

Ché tao don gidn vi cdc khoi banh ring déu giong nhau.

Nhugc diém

Hiéu suit truyén dong kém vi tit cd cdc banh ring déu quay.

e Binh ring trung gian 1am cho cd cdu kém citng vitng, cong suat truyén khong
16n. Tuy nhién, do nhém gap boi chi cin 4 ti s6 truyén nén trong thuc t& ngudi ta bd
banh ring trung gian (hinh 3-11). Khi d6, banh ring di trudt Z, chi c6 thé in khép véi
céc banh ring 16n trong khdi banh ring 2 bac.

Z,
Z: [ 1 ‘\> ] ]
~ [ i i
[ =X [XH — —_—

)

L

L L

[ - S N

4 5 7

Hinh 3-10 : So do6 déng co cdu Méan
b. Phuong phdp tinh todn

Hay xem xét nhém g&p bdi cda hop chay dao mdy tién T616. Cac tf s8 truyén ig,

Sm: ool 2y 2
SO Tz, Za ]
ool 23 1
7z, 1
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igbz——.—.—.— = —

o1 = — — .= - - - = —

Dé& don gidn trong tinh todn, chon Z; = Z4 va chon truc Za. Tir d6 tinh ra s ring
cla cdc banh rang trong nhém.

4 Zs R

I :'—x X e -

I = = = = =

4 d
dung co cdu Méan khong
-[ T Za Zea 1] J- c6 bdnh rang trung gian
|

|
T
|
|
|
' |
b

| é S =L Hinh 3-11: Nhém gdp béi
|
|
|
|
A

Igbs  1gh3  Igp  lub}

3. Nhom gdp béi ding co céu then kéo

Zs Zy A
“ err \H =S\ A U

Z
! _T Z’Cd
I —x|x|x|xp—= _ i i N L
i - D = 1
2. -
A
I = —
417 Zea A | Hinh 3-12 : S0 dé co cdu then kéo
A = ,
1 L] \ 7 5 /
a. Cdu tao:

K&t ciu clia co cau then kéo gdm mot s6 banh ring lip c6 dinh trén truc chi
dong I va mot s§ banh ring khdc ciing idn khép 14p 16ng khong trén truc bi dong I1.
Tuy theo vi tri clia then kéo ma mot trong nhitng banh ring 10ng khong sé& dudgc cd
dinh vdi truc va thuc hién truyén dong giita hai truc tao ra cdc ti sd truyén gap boi.
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Theo thuc t&, then kéo ldp trén truc bi dong sé& 1am cho banh ring ciing nhu bac it
mon hon 13 1dp trén truc chi dong. Ngoai ra, d€ then kéo dé lot vao rinh then clia
banh ring, nén ché tao nhiéu ranh then trén 16 ctia banh ring (2 + 4 ranh).

— Uu diém

Kich thuSc nhd gon vi banh ring 1dp rat sat nhau, chi ciAn mdt @6 hd nhd.

e C6 thé diing banh ring nghiéng.
— Nhudgc diém

e Do bén va d6 ciing vitng kém nén khong thé truyén momen 16n, dic biét 1a
vdi chi tiét truc réng cAn c6 ranh d€ dit then.

e D6 mon clia banh ring 16n, hiéu suat truyén dong thap vi banh ring khong
lam viéc van an khép.

e Khong thé dung banh ring c6 dudng kinh 16n.

b. Phuong phap thiét ké

Khi thi€t k€ hop’ehay dao c6 nhém gip bdi ding cd ciu then kéo, can ddm bio
cic diéu kién sau:

To+ 70 =To+ 70 Ty + 75 =Za + 7’ = 270 = const (3-26)
111 2

lgp=— ; — 5 — ; — 3-27

I T (3-27)

D¢ gidi duge hé phuong trinh trénphii chon trudc 2Zy. Theo yéu ciu 2Z, phai 1a
mdt s6 chia hét cho 2, 3, 5 nghia 1a phai chia hét cho 30. Céc gi4 tri dat yéu cau d6 1a:
27y = 60; 90; 120; 180
Tuy nhién, khi chon 2Z, cin phdi luu y khodng¢ich truc trong nhém gip bodi phdi
tring vdi khodng cdch truc 8 nhém cd s8, dé tao dic¢ukién thuan 1di viéc gia cong hop
chay dao.

3.3.4. Thiét k&’ nhém truyén dong bu

Nhém truyén dong i, bt gdbm:

— B0 bénh ring thay thé: iy.

— Céc cdp bdnh ring ¢d dinh: i,

Vi vay: i = i » iod (3-28)

Ta di biét, d€ gia cong cdc loai ren hé mét (ren Qudc t&, ren mddun), st dung
dudng truyén cht dong clia xich chay dao va tuong tng v4i dudng truyén nay cin cé
mot ti s6 truyén c6 dinh i.q;. Ngoai ra, dé tao ra hai loai ren khac biét nay (ren Qudc
t&€ va ren modun), trong xich truyén dong cin c6 2 bo banh ring thay thé khic nhau
1ge1 Va 1.
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Ngudc lai, khi gia cdng cédc loai ren hé inch (ren Anh, ren Pitch), sitr dung dudng
truyén bi dong clia xich chay dao va tuong ng vdi dudng truyén nay can cé mot ti s&
truyén ¢ dinh icq. Tuong tu, ciing can c6 2 bd banh ring thay thé khic nhau cho hai
loai ren nay. P& két cAu don gidn, tin dung lai 2 bd banh ring thay th€ iy va iy &
trén.

Tém lai:

e DE tién ren Qudc t€: dung xich chay dao c6 ip; = icqr - in1

e DPétién ren modun: dung xich chay dao c6 ip2 = icq; - I2

e DPétiénren Anh: dung xich chay dao c6 ip3 = icaz - 111

e Dé&tién ren Pitch: dung xich chay dao c6 ips = icaz - 12

Trudc khi tinh iy, nén 14p so dd dong clia toan xich chay dao, trong d6 can xdc
dinh cdch bd tri k&t cau clia hop, vi tri clia cdc b banh ring c6 dinh va céc ly hgp cin
thiét.

TUu cong thic (327), suy ra:

. . ¥ tp
ly =leg-ly <05 = . (3-29)
1Cslgb‘[x

Dé tinh ip; can cho mdy citthir mot budc ren nao d6 clia ren Qudc t€. Véi t, dugc
chon tru6c, dong thdi dya vao banz %&p ren c6 thé xdc dinh ics , ig tUong Gng véi budc
ren d6 va 4p dung cong thic (3-29) déxdc dinh ip;. CO ib1, chi cAn chon trudc icq; s&
tinh dlIdC itt1~

Do tién ren modun ciing diing ciing mot# 80 truyén icq; nén chi cin cho mdy cit
thit mot budc ren nao d6 ciia ren moédun thi tinh dudc ig,.

Cudi cung aé xic dinh i.42, cho mdy cit thtr mot budc ren ndo d6 clia ren Anh va
tinh todn tuong tu.

Khi tinh todn ti s& truyén, do sur khdc biét giita hai hé @0 ludng nén xuit hién mot
thira s6 diic biét va c6 thé chon gid tri tuong duong theo bang dusi diy sao cho sai s&
12 nhé nhat ddng thdi bo truyén ciing khdng qu4 16n.

Phan s6 tuong duong

R 127 40 x 40 18x24 11x30

= 4>.tmm 5 7x9 17 13

Sai s6 % 0 0,013 +0,046 0,061

s iatse | A7x127 1921 12x127 22 157

=2 4%5%95 127 97x5 7 50

Sai s6 % — 0,0005 +0,004 +0,021 +0,04 0,05
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3.3.5. Kiém tra sai sé buiéc ren

Do c6 sai s6 trong budc tinh todn trén, cin tién hanh ki€m tra sai sd cdc budc ren
v€ miit thi€t k€. TAt nhién sai s6 thiét k€ nay phai nhé hon nhiéu sai s6 thyc khi gia
cong ren do con ¢6 dnh hudng cia cic yéu t6 khdc trong qud trinh ch€ tao va ldp rdp
mdy ciing nhu trong qud trinh gia cong ren. Can ki€m tra cho tiing loai ren riéng biét,
nhung mdi loai ren chi cin ki€m tra mot budc 13 dd. N&u sai sd clia mot budc ren
trong loai ren d6 dat yéu ciu thi cdc budc ren con lai cling sé dat.

Céch ki€m tra nhu sau:

e X . N A 2, Q1R
V&6i moi loai ren, can chon mot budc dé ki€m tra.

Tuong tng véi bude ren da chon, xdc dinh ti s6 truyén lcd s i, des > 1gb
— Thé& vao phuong trinh xich cit ren dé tinh t’,:

1VtC . icd . itt. ics . igb . tx = t’p.

Tinh sai s burde ren At,:
Az t'p — tp.
— So sdnh: At, < [Aty)
V6i [At,] — sai s§ cho phiép clia budc ren, c6 the 18y [At,] = 0,1 Ado.
Adp : dung sai clia dudng kinh trung binh ciia ren (tra trong sd tay co khi).

Trong thyc t&, ngudi ta ¢é thé so-sdnh sai s6 budc ren cia mdy thiét k& véi mot
may c6 sin cling cap chinh xdc d€ danh gid két qua tinh todn.

3.3.6. Thi du vé thiét k& hop chay dao cliinh xdc

Thiét k& hop chay dao ctia mdy tién van ning:dé tién cic loai ren sau:

— Ren Quoc t€¢c6: t,=1-1,25-1,5-1,75-2-225-25-2,75-3-35-4
-45-5-55-6-7-8-9-10-11- 12— 14 [mmi

— Ren Anh ¢6 s6 ren trén 1 inch (17): n = 254 =30-28-24-22-20-19 -
P
1 1 1 3
18-16-15-14-12-11-10-9-8- 7-6-5—-5-4—-4—-3—-3-2—
2 2 2 4
—21—21—2.
2 4
t
— Renmdduncé: m= - =0,5-0,75-1-125-1,5-2-225-25-2,75-
T
3-35-4-45-5-55-6-1.
. . 254n
— Ren Pitch ¢6: D, = =56-48-44-40-36-32-28-24-22-20-
t
P

18—16-14-12-11-10-9-8.
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1. Scp xép budc ren thanh bdng

Ren Quéc t&

Ren médun

| 2 4 8 0,5 | 2 4
— | 225 | 45 9 — — | 225 | 45
125 | 25 5 10 — | 125 | 25 5
— | 275 | 55 11 — — | 125 | 55
1,5 3 6 12 075 | 15 3 6
1,75 | 3.5 7 14 — — 3,5 7
1/4 12 1 2 1/4 12 | 2
Ren Anh Ren Pitch

30 15 2, — — — —
28 14 7 35 56 28 14 —
24 12 6 3 48 24 12 —
22 11 5+ 44 22 11 —
20 10 5 2~ 40 36 18

19 — — — - — — —
18 9 45 | — 36 18 9 —
16 8 4 2 32 16 8 —
1/4 12 1 2 1/4 12 | 2

2. Thiét ké nhém co s&

Do bang sip x&p budc ren c6 8 hang nén vé nguyén tic can cé 8 ti so truyén i.
Tuy nhién qua bing sdp x&p budc ren, ta nhan thay do chi vi cdt ren Anh ¢6 n =30, 15
va 19 ma nhém co s phai c6 thém 2 ti s truyén i. nita. D& két cAu nhd gon, c6 thé
bd di 2 hang nay. Khi d6, nhém co s& chi con 6 ti s6 truyén ie. P& tién dugce ren Anh
c6 n =30, 15 va 19, phéi dung banh ring thay thé.
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a. Nhém cd s6 dung cd cdu Norton
Dé tinh s6 ring Zy ciia cdc banh ring hinh thip trong cd cdu Norton, chon mdt
cdt c6 ddy dd nhat cdc bude ren lam ddy cdc budc ren co sé (thudng chon céc cdt c6
igh = 1/1).
— Khicdtren Quoc t&:  Zy:Zr:7Z3:74:75:Z6=1tp1: tya i tp3 : tpa : bps : by
=4:45:5:55:6:7
Vi 24 < Zx < 60, nén nhan cdc budc ren trén véi mot hiing so bing 8:
Zy:70:75:74:75:76=32:36:40:44 :48 :56
— Khi cit ren mddun: Z1:70:75:74:75:7Z¢=m;:my:Mm;3: My :M;5: Mg
=2:225:25:275:3:3,5
Nhan cdc gi4 tri trén v6i mot hiing s bing 16
Zy1:70:75:74:75:76=32:36:40:44 :48 :56
— Khi cit ren Arh: 21:22:23:24:25:26=4:4% :5:5% 16:7
=32:36:40:44:48:56
— Khicitren Pitch: 7157, :7Z3:74:75:7Z6=8:9:10:11:12: 14
=32:36:40:44:48:56
Cudi cling, s6 ring clia cdc banh tdng hinh thdp trong co ciu Norton la:
Zy:70:73:74:75:76=32:36,40:44 :48 :56

b. Nhém co s& diung co ciu banh ring di gt
— Xdc dinh céc ti s8 truyén clia nhém cd s6 i,

Dua vao mdt s6 may di c6 @€ chon trudc:
NS ~. 30
e B0 banh riang thay thé iy = 36

e Budc vitme: ty = 6 [mm]

[ J iCd = 1
o inp=1/1
e Diy cdc budcren cosdt,=4;4,5;5;5,5;6;7
tp tp 3

Thay vao cong thic (3-16): iig= ——— = — = —
Y ¢ ( ) 1y dgp Ly C 5

. 4
Iesi = —

.9 116
5°10° ’

b

10 5

Rl
W |

A
B,
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— Tinh tong s6 ring Zr; clia ting cip banh ring in khép trong cd cAu banh ring
. 2A
di trugt theo cong thuc (3-18): Zyi =—
m;

Dua theo mdy tién 1A616, chon khoang cdch truc A =78 mm.

e Véim=2,co: ZT:2X7—28:78

e VSim=2,25: Z1=69,3~70
e Véim=2,5: Z1=62,4~62
e VSim=2,75: Z7=57,08~57
e Véim=3: Zr =52
e V&im=3,5: Z1t=44,57 ~ 45
e Véim=4: Z7=139
—Tinhki=A3+B,-.
° icslzia k1:4+5:9
5
o | —g k=9 +80=19
cs2 10, 2
[ ics3=lv k3=1+1=2
1
° iCS4=E, ksy=11+10=21
10
o szl ks=6+5=11
5
) 7
° lcs6:g, k6:7+5:12

Lap bang tinh sd ring
2 z ~ A A 2 ZTI : : pN N ~ A
Tinh cdc sO6 nguyén a; theo cong thic a; = o Khi qui tron a; thanh s6 nguyén
i
gin nhat, chi chap nhén tri s& a; @6 néu né lam cho tdng sd ring ciia cip banh ring
tinh dugc khong sai khdc so véi gid tri Zr qud 2 rang. Chi trong khodng chénh léch
nhé vé sd ring nhu thé mdi c6 thé diing banh ring dich chinh dudc.

Ap dung cong thiic (3-19), tinh s8 ring cdc banh ring i. Gng véi nhiéu moédun
khdc nhau va dién vio bang sau:
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icsi = Ai/B;j
iz i 2 i L2 28 2T
csl cs2 10 cs3 1 csd 10 cs5 cs6
k;
Zri kKi=9 | kh=19 | ks=2 | ky=21 | ks=11 | ke=12
m;
s | 2 N 2
o 40 39 o 35 o
70 2.25 32 35 42
’ 40 o 35 o o 30
’ 35 o 31 30 o 25
57 2.75 27 2
’ o 30 29 o o o
52 3 Pad 26 30
30 - 26 o 25 o
’ 25 A 22 20 20 o
39 4 A 20
o 20 20 o o o

Dua vao bang trén, chon dugc sd ring cic binh ring clia co cidu banh ring di
trugt nhém co sG vai luu ¥ sau:

e S0 ring tdi thiéu Zp, = 17

e Uu tién chon banh rang tiéu chuan. N&éu khong dude, méi chon banh ring dich chinh.

e (& ging chon cdc 6 hang ngang c¢6 cling miu s6 hoic tr s6 d€ ghép thanh mot
ddi c6 banh ring dung chung (chi cin 3 bdnh ring nhung tao ra dugc 2 ti s§ truyén
khac nhau).

e Khong nén chon qud nhiéu modun khic nhau cho cdc cip banh ring, din dén
qué trinh ché tao hop chay dao thém phiic tap.

K&t qud chon cudi cuing nhu sau:

4 32
lest = — = ——
5 40
11 22
lesa = — = —
10 20

s les2 =

5 less =

9

10

6
5

18
20
24
20

20
20
42
30

5 les3 =

gl~N RPIE

5 les6 =

118

Torre et Sne Tor s e EVET Cri vade orves T lny ip T I
1 HICVIEH L§ !léﬁi_:‘.—-’..{ MIE preamt Ay thiaat 150

AT

hittp 7 www. thuvienspkt.edu. v




3. Thiét k& nhom gdp boi

a. Dung cd cau banh ring di trugt

Chon 4 ti s6 truyén ctia nhém gap bdi gdm: 1/4, 1/2, 1/1, 2/1.
Tinh s6 ring clia cdc banh ring trong hinh 3-8.

— Nhoém a: Chon trudc 27 = 84

. Z, 1 28
Suyra: i1=— = - = —
Z, 2 56
. Zy, 1 42
n=——=—-=—
Z, 1 42
— Nhém b: ciing chon 27 = 84 @€ c6 cung khodng cich truc
. L 1 28
13 == — = —
Zy' 2 56
. Zy 2 56
yu=-—=—-—= —
Ly' 1 28

Vi Z’| va Z4 1dp trén truc 1T déu c6 cling s ring 12 56 nén c6 thé st dung banh
rdng dung chung.

b. Dling cd cAu Méan

Chon trudc s6 ring clia banh ring di triidt Z, = 26 va chon Z; = Z4. Theo hinh 3-
11, tinh s6 ring clia cdc banh ring nhu saus
Z, é Z 2

gz 2L 23 _ 53 _ 2 7 07Us0x26=52
T 7 Za Za 1 3=

Z, 7Z Z
igbg:—z.—32—2:1 :>ZQ:ZA:26
Zy Zn Ly
Tdng s6 ring Z3 + Za = 52 + 26 = 78. D€ khodng cich truc A giita 2 truc I va II
bing khodng céch truc A gitta 2 truc II va III thi:
Zl+Z4223+ZA:78
78

méZI:Z4nénZI:Z4:7 =39

c. Diing cd cu then kéo

Chon trudc 2Zg = 90, s6 ring cia cdc cip banh ring trong cd ciu then kéo Ia:

oL 8 1 . 72y 30 1 . _Zs 451 . _Z,s_60_2
Tz T2 4 Tz, 60 20 Tz 45 10 Tz, 30 1
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4. Thiét ké nhom truyén dong bil

Trudc khi thi€t k&€ nhém truyén dong b, cin 1ap so d6 dong clia toan xich chay

dao nhu hinh 3-13.

— D>

Hinh 3-13: So dé dong ciia hop chay dao diing co cdu
Norton va bdanh rdang di trugt

12 ittl

— Theo so @6 dong hinh 3-13, dé thuethién dudng truyén chi dong cda xich chay

dao, phai mé ly hdp L; va chuyén dong truy&n,tir truc I
ciu Norton dén truc I11.

D& tinh iy, cho mdy cit thi budc ren Qudc té t,'=3
= 6mm, banh ring di trudt clia cd cAu Norton trén tryc
ren, tf s truyén nhém gap boi 12 ig, = 1/1 va bénh ring

Z
khdp v6i banh ring Za nén ie = in = —>- = 40
Z, 28
Tir cong thic (3-29), tinh dugc ty s6 truyén bu:
P =2 o S T
bl cdl-*ttl icsigbtx ﬂ16 12
281

e ea Y 25 .
Duya theo mdy hién c6, chon trudc icq; = £ thi

i, 7 36 42

i 12725 50

11 =

THir vIEH

http

, sang truc II r6i thdng qua co

mm. Chon trudc budc vitme ty
1.c6 Za = 28. Theo bang x&p
Zn'# 40 cta kh6i hinh thdp dn

120

1 Trieong PH Sie pham Ky thudt

dwww.thuvienspkt.edil. vt




— B0 bdnh ring iy = % ciing ding dé€ cit ren Anh nhung vi cit ren Anh thuc

hién trén dudng truyén bi dong cda xich chay dao nén can phai tinh thém i.q. Mudn
thuc hién xich bi ddng nay, phdi déng ly hdp L; va chuyén dong truyén truc tiép tir
truc I sang truc III rdi dén truc II. Chuyén dong truyén dén nhém gip boi qua ti s6
truyén cd dinh icq.

Chon cdt thi ren Anh ¢6 n = 8 ren/1”, tic 1a t, = 25,4/8. Dya vao béng x&p ren,

. Z
biét dugc iz = l,va s =in= =2 = 28 Do ds:

2 zZ, 32

25,4

. tp 8 36
lea2 = — . = =
ICS'lgb'lttl'tX § l ﬂ 6 25

32250

— P& tinh tf 80 truyén iy khi cit ren modun, ding dudng truyén chi dong cia
xich chay dao v6i iy da bi€t. Cho mdy cit thit ren mddun ¢6 m = 3, tdc 12 t, = wm =

% x 3. Dya vao bing x€p ren c6: igh = 1/1; 1cs = ;—Z Do d6:

2,

. t 7 33 66

2= T 4825 . 25 80

lesdghdearty 40 K29 o 25 50
2871 36

DPéng cdc ly hop L, L, va L khi can {ién ren chinh xdc.

— D>

Hinh 3-14: 86 rdng ciia cdc banhyiing trong hop chay
dao ding co cdu Norton va bdnh rang:di truot

)
25x2 1, 28}/56 28%1,5 Ls
m [ \,\_ *j] 1
X = (o] _1-'-/\f\/
36 X 2

y VII %‘"
L[
i

12 ittl

ﬂ
> M~

T™S56X 1,5
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g . A 2,
5. Kiém tra sai s6 budc ren

Sau cdc budc thiét k& trén, cin ti€n hanh kiém tra cdc budc ren dugc cit. Mbi

. A - R A P
loai ren chi can ki€m tra mot budc.

— Déi véi ren Qudc té:

; . 8 25 42
Cat tht ren Quoc t€ t, = 3mm €O: ies = — [ lop = 1/2} deq1 = — ; 1y = — ; ty = 6.
Q P g e @ = geile= oo
Thé vao phuong trinh cit ren:
42 25 48 25 36 1 ,
Ivtic. — . — . — . — . — . — .6=t =3 mm.
50 36 28 36 25 2
Vay khi cdt ren Qudc t&€ khong c6 sai s0.
— D6i véi ren Anh:
g oo 1s 254 )
Cat thu buScrenn =5ren/1”, titc la t, = = 5,08 mm co:
28 . . 42 . 36
Ies = _O;Igb: Lo iy = %;lcdzz E;tx:ﬁ
Thé vao phuong trinh ¢t ren:
Ivtc. 42 . 28 . 36 N6 =t = 5,08032 mm.
50 40 25
Sai s0: At, =5,08032 — 5,08 = 0,08032 mm.
— D6i véi ren modun:
Cit thit buGc ren c6 m = 1, tirc 12 t, = m.m <= 3,1416 mm c6:
. 3% . 1. 6 . 25
1cs=2_8’1gb= Ealtt2= 5_0’1ch= %7':)(:6'
Thé& vao phuong trinh cit ren:
1vtc. @ . é g . i 6 =t,” =3,14285 mm.
50 36 28 2
Sai s0: At, = 0,00125 mm.
— Ddi véi ren Pitch:
Cét hi buce ren 66 Dy = 32, te Tty = 4% = IO 5 49364 rm e
P
i —ﬁ'i = l'1 —@'i —ﬁ't =6
cs 32a eb 4, tt2 5(), cd2 25’ X .
Thé vao phudng trinh cit ren:
122
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(6628 36 1 = 24948 mm.
50 32 25 4

Sai s8: At, = 0,00124 mm.

1vtc

Két lugn: Qua ki€m tra budc ren clia mdy thi€t k€&, ta thiy ring do sai s6 clia viéc
chon tri s6 © va 25,4 din dén budc ren sai s6 nhung do ¢6 gid tri rat nhd, nén phudng
4n thiét k& c¢6 thé chap nhan dugc.

Du6i day 1a mot s6 so dd dong va ban vé 1ip khai trién hop chay dao clia cic
mdy tién ren vit van ndng thong dung.

- | X — D

Hinh 3-15: So dé dong ciia hop chay dao diing co cdu
bdnh rédng di truot va co cdu Méan

3
I
T
|
|
-
(3]
- =\

R [[
nlll mictcE

|
Ve e 1]
~|§

L 1l
3
—

II &% D
I
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Chuong 4 THIET KE TRUC CHINH VA O TRUC

4.1. THIET KE TRUC CHINH

4.1.1. Yéu cdu déi vdi truc chinh

Truc chinh 1a chi ti€t quan trong trong hé thong truyén dong, dung dé truyén
chuyén dong va mémen dé&n dao cit hoic chi tiét gia cong. PO chinh x4c clia mdy phu
thudc rat 16n vao do chinh xdc chuyén dong, d6 ciing vitng va do 6n dinh chdng rung
clia truc chinh. Vi vay, truc chinh cin thod min cdc yéu cau sau:

1. P chinh xdc quay tron cao, thé hién qua d6 ddo hudng tdm va huéng truc clia
phan dau phia trudc clia truc chinh. Cdc gi4 tri ndy dd dugc tiéu chuin hod cho hiu
hét cdc loai mdy cong cu trén cd s& do chinh xdc yéu ciu cda chi tiét gia cong.

2. P¢ ciing viing ciia truc chinh cao, thé hién qua dd vong & dau truc phia trudc
cta truc chinh dvditdic dung cla cac luc khac nhau trong qua trinh lam viéc.

Pé€ ting dd cting¥irng cla truc chinh, thudng diing cdc bién phdp sau day:

— Ting dudng kinh tritc ddng thdi vdi viéc rit ngin chiéu dai giita hai gdi truc.

— Dung cédc gobi truc triwg gian (cling 14 dé rit ngdn khodng cdch giita hai g6i
truc).

— Pitng d€ momen udn truc &P tic dung 1én truc chinh bing cdch 14p puli trén
truc dng cai then véi truc chinh.

— Dit céc chi ti€t truyén dong trén tri¢ chinh gan cdc gdi dd va s6 lugng cdc chi
ti€t ndy cang it cang tot.

3. B¢ rung déng thdp: Truc chinh clia mdy c&sn phai chuyén dong ém, khong bi
rung. Po rung dong sé& 1am gidm tudi tho clia cd cau'miy va dao, phan 4nh truc ti€p
1én d6 béng bé mit clia chi ti€t gia cong. Yéu cAu nay dic biét quan trong d6i vdi
nhitng mdy gia cong chinh xdc va cum truc chinh quay cao toc.

4. D$ chiu mai mon cao: Yéu cau nay chii yéu ddi vdi cac phan truc c6 1ip cic
b6 phan di trudt, § cic cd truc, & cdc bé mit di dong theo hudng truc (nhu truc chinh
may khoan, mdy xoc ring ..). V6i nhitng bd phin quan trong, can cé cic co ciu dé
diéu chinh khe hd.

Nhitng yéu ciu trén ddi vdi truc chinh dugc gidi quyét bing viéc lua chon két cau
ctia truc chinh va & d3 thich hgp ciing nhu chon vat liéu va phudng phdp nhiét luyén
cho truc chinh.

T cdc yéu cau trén, diéu kién k§ thuat clia truc chinh bao gdm:

a. Sai sd cho phép vé hinh dang nhu dd tron, do tru (0,003 + 0,006) va vi tri
twong quan giita cdc bé mit nhu do6 dong tim, dd ddo ... (0,005 = 0,02).




b. P9 cling clia bé mit truc chinh: dugc chon theo s vong quay cia truc chinh.
Néu s§ vong quay n > 1000 v/ph thi HRC = 54 = 60.
— N&u s6 vong quay n = 300 + 1000 v/ph thi HB > 220.

— Néu s vong quay n < 300 v/ph, khong can c6 diéu kién k§ thuit vé do cing.
c. P nham clia bé mit truc: thudng chon nhu sau:

— Bé miit ¢4 truc chinh: chon d6 nhdm c4p 9 khi quay trong 6 trugt va cip 8 khi
quay trong & lin (v6i mdy cong cu thong dung). Riéng d6i v6i mdy mai thi chon cao
hon mot cap.

— Bé& mit lip ghép v6i cdc chi ti€t khac: chon do nhdm cap 6, cip 7.

— Cé4c bé mit con lai khong 13p ghép: chon dd nhdam cip 4, cap 5.

d. P9 chinh x4c céc kich thudc 1dp ghép cia truc chinh: chon tit cAp 5 + 6
4.1.2. Két cdu cua truc chinh

K&t cdu clia tru¢ chinh phu thudc vao céc yéu td sau:

— Kiéu va cong dine clia mdy cong cu mang truc chinh.

— K&t cau 8 d3 cta trifc chinh, kich thuéc va loai clia 8 d3.

— Vi tri, ddc tinh va phidig phdp 1dp cla cédc chi ti€t ldp trén truc chinh nhu
banh ring, banh dai, mam cép ...

— Céc phuong phdp diéu chinh theo huéng truc va huéng tdm cia truc chinh.
— Phuong phdp ch€ tao, nhiét luyén vélip rép truc chinh.

=

o
L Ll LAl Ll

Hinh 4-1: Két cdu chung ciia cum truc chinh

Mot s6 cdc nguyén tic co ban khi xdc dinh k&t cAu clia truc chinh la:

— Can cd ging thiét k& hinh ddng truc chinh don gidn d€ tao thuin 1di cho viéc
gia cong, ki€m tra truc chinh.
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— Truc chinh thudng dugc thi€t k€ rdng d€ cho phdi, dao, cdc cd ciu kep, ong
din dau ... di qua.

— Hinh ddng va kich thu6c ctia ddu truc chinh ding d€ 1ip dao, lip mam cip ...
déu dudc tiéu chuin hod. Do d6, cic 16 con Morse, cdc g, cic 15 chét trén diu truc
chinh clia mdy tién, khoan, phay, mai... déu 14y theo tiéu chuin.

— Céc kich thuSc dudng kinh truc nén 1dy theo tiéu chuidn d€ tranh ding nhiéu
dung cu cit va dung cu do.

— Can phdi ddm bio viéc thdo ldp cdc chi tiét trén truc chinh ciing nhu truc chinh
véi bd phan mdy dugc dé dang. N&u trén truc chinh ldp nhiéu chi ti€t khic nhau thi
hinh ddng ctlia truc chinh thudng c6 dudng kinh nhd dan vé mot hodc cd hai diu.

— Cin c6 nhitng doan hinh con trén truc chinh & nhitng vi tri 1ip véi cdc chi tiét
khac. Chon dd c6n 12 1:10 vdi nhitng doan hinh con 14p bac cia & trugt diéu chinh; do
con 1 1:15 néu trén doan con 4y c6 14p banh ring va dd con 1a 1:30 & doan con ldp 6
lan c6 vanh trong hinh con.

— O nhitng chdthay ddi dudng kinh cAn phai ¢6 géc lugn di 16n d€ gidm tng
sudt va tranh rang nit khi nhiét luyén. N&u cin thiét, chi ti€t 1ip trén truc ciing can
phai thay d6i hinh déng.

4.1.3. Vit liéu cua truc chivih

1. Thép

Véi truc chinh 1dp trén 6 lin, d6 chinh xdc trung binh va khong c6 yéu cau dic
biét vé do ciing: c6 thé st dung thép 45, 504 t6i dat @6 cting HRC = 22 + 28. Trudng
hdp nay khdng can thiét sit dung thép hop kinyyi thuc t&€ modun dan hdi cla cic loai
thép 1a gan nhu nhau.

Véi truc chinh ldp trén & trugt, c6 yéu cau védo cing clia bé mit cb truc dé
chdng mon: c6 thé st dung thép 20X thAm than rdi toi d:it-dd ciing HRC = 56 + 62.

Truc chinh cia mdy chinh xdc cao thudng dugc ché tao tir thép 40XDA va
18XI'T hoic thép 35XM®A c6 thim nito dé dat dd cing Vickers HV = 850 + 1000.

2. Gang

Truc chinh ¢6 kich thuéc 16n ctia nhitng mdy 16n c6 thé st dung gang xdm CY21-
40 hoic gang cdi bién MCY32-52.

4.1.4. Tinh todn truc chinh

Tinh todn truc chinh trén cd s& ddm bio d6 bén, dd cling vitng va do rung dong
clia truc chinh. Trong d6, yéu cau vé dd ciing vitng thudng c6 tinh chit quyét dinh.

1. Tinh do bén cta truc chinh

Phuong phép tinh todn nhu tinh truc trong mon hoc Chi ti€t mdy.




Thong thudng, truc chinh cia mdy cong cu chiu tic dung cing mot ldc cua
mdmen xodn va mdmen udn. Ngoai ra, § mot s6 truc con c6 tdc dung cla luc kéo va
luc nén, nhung hai loai ting suit ndy thudng rat nhd so vdi hai tng sudt xodn va udn
nén cé thé bé qua.

a. Vi truc chi cé6 mémen xodn tdc dung

Néu nhu truc phai truyén cong sudt N [kW] véi s& vong quay n [v/ph], thi mdmen
x04an trén truc dudc tinh:

M, =9.,55 x 10° N [Nmm] (4-1)
n

Ung xudt xodn sinh ra trong truc:

= l\\f,;‘ [N/mm?] (4-2)

Tx

2 . . d3
J day: Wy — momen chdng xodn cia truc, Wy = —n16 ~02d> [mm’]

Tir cong thife (4-2), ¢6 thé xdc dinh dudng kinh truc d:

M .10° |
0.2[z, ] g2z, ] n n
vGi: C — hé s6 tinh todn phu thudc vao ng suit xodn cho phép. P6i véi thép 35,
40, 45 hodc CT5, CT6 c6 thé 14y C =130 + 110

b. Véi truc c6 mémen uén va mémen xéidn tdac dung

Da6i v6i thép, ting suat tuong duong Gy giid 1ing sudt uén ¢ va ng suit xodn t:

o, =V’ +41° [N/min ] (4-4)

Vi truc ti€t dién tron, 6y dudc tinh theo cong thuc:

u
G = = = (4-5)
td w 01d>  01d’
Véi: My = w/Mﬁ + Mi la mOémen tudng duong.
M4

Puong kinh truc d: d=3 [mm] (4-6)

0,1 Od

D6i v6i truc rdng c6 dudng kinh ngoai 1a d, dudng kinh trong 1a do, thi mdmen

chéng udn Ia:

d4 _d4 3 d4
w=X - 0)_1d o, [mm’] (4-7)
64 2 d
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Khi thiét k& truc réng, cin chon trude ti s6 do/d . Thong thudng chon d/d = 0.5.
D6i véi gang, ting suit tuong duong dudc tinh theo cong thifc:

O =%G+%\/62 +41° (4-8)
hoic:  0ld°c :%Mu +§q/Mﬁ +M; (4-9)

DAy ciing 12 cong thifc dé tinh dudng kinh truc d.
Ung suit turong duong c6 thé 14y theo gi4 tri sau:

Thép 35, CT5 45, CT6 40X

G ¢ [N/mm’] 50 60 70

Ung sudt udn xudt hién trong truc chinh ludn ludn thay ddi, vi momen truyén dén
truc chinh thay ddi’tuy thude vao dic diém clia phoi cit, cia lugng du va ci dén dic
di€m két cau clia dao Do d6 nhitng cong thiic tinh todn trén cd s& ng suat khong d6i
nhu trén khong thé nao cho mot két qua chinh x4c, ma chi c6 thé dung dé xac dinh
dudng kinh mot cdch sd bo. Khi tinh todn do bén cilia truc chinh mdy cong cu hién dai,
can xdc dinh tri s& an toan trén.gidi han mdi, cAn ki€m tra tra d6 16n cla cdc dng suat
trong nhitng tiét dién nguy hiém, cing nhu cin luu y dén dic diém két ciu truc.

Véi nhitng yéu cau trén, dudng kifih ngoai clia truc chinh thudng dudc tinh theo
cong thidc cia Atserkan nhu sau:

2

\/ [k (1+c)M,. [ {(G—‘ + kr.cz)ch}
(e}

S

d=2173 (4-10)

(1-gH°t
n
O day: & — ti s8 gita hai dudng kinh trong d, va ngoai d cla truc.
Trudng hgp truc dic: do=0thi § =d,/d=0

n’ — hé s0 an toan, tri s0 trung binh thudng dingn’ = 1,5 + 3

¢ — hé s6 phu thudc vao dic di€m clia qué trinh cit.
crrcr=0: & nguyén cong mai.
c1~ ¢y~ 0,05+ 0,1: § nguyén cong tién 16 va tién bing dao hdp kim.
ci~cy;~0,1 +0,2: &nguyén cong tién 10, tién tinh, khoan, khoét.
c1~ ¢~ 0,25+0,3: §nguyén cong phay.

ci~cy=0,5: cho gia cong tho.
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c_; — (ing sudt gidi han chdy, véi thép: 6_; = (0,4 =+ 0,5) o}, [N/mm’]

o, - Ung sudt gidi han mdi

hodc: o_;= (0,25£0,06)( o, +0,) +50 [N/mm?]  vdi Gy, : (ng sut bén

k,,k, —hé s6 phu thudc vao hinh ddng, kich thudc dnh hudng dén @ng suit clia

truc. P61 vdi truc chinh clia mdy cdng cu ko =k, =1,7+2
M
e =—— 2 §day: M

(d+¢y)
M

o =X 5 dAy : M, . MmOmen xodn 16n nhat
(1 + 02)

umax .mOmen udn I6n nhat

Trong cong thdc trén, n€u tht nguyén cia momen 1a [Nmm] cia o_; 1a [Nmm?]
thi d s€ 1a [mm]
2. Tinh d6 citag vitng cta truc chinh

Tinh d9 cting vimg.cia truc chinh 1a xac dinh dd vong va géc xoay cua truc chinh
tai cdc ti€t dién quan trong va so sdnh v6i dd vong va géc xoay cho phép.

a. So do tinh todn

Khi tinh d6 ciing vitng cla trile.chinh, cAn don gidn hod hé thong truc chinh bing
cdch thay so d6 truc chinh bing so d64inh todn tuong duong (hinh 4-2).

So 6 truc chinh So d6 tinh todn
P
a) %ﬂ %il
5 L b
P P
by & &
a4 c
P My |P
o) % /974 £
7% 7 BB
p P
d) L 74 1y,
7z 77 b AT
. , Y1tY2 y
Hinh 4-2: So do tinh todn ciia hé théng truc chinh ¥ = 5 §T|:_ y2
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Hinh 4-2a: hai 6 truc 1 hai 6 lin, so dd tinh to4dn dudc coi gin ding nhu mot dam
dit trén hai goi tua.

Hinh 4-2b: § truc phia tru6c c6 hai 6 lin (hoic nhiéu hon), c6 thé coi nhu & tiét
dién 1dp & truc, truc chinh khong bi xoay. Truc dudc coi nhu mot ddm dit trong mot
ngam dan hdi.

Hinh 4-2c: 6 truc phia trudc 13 6 trugt, né sé tao nén mdt mémen phin My c6 tri
s6 khoang 0,3 + 0,35 mdmen udn ciia dau truc (M = P.c).

Hinh 4-2d: hai g6i d8 déu 1a & trugdt, @6 vong clia diu truc chinh c6 thé 18y tri s6
trung binh cla trudng hgp (a) va (b).

b. Xdc dinh dj vong va goc xoay

Thong thudng, xdc dinh d6 vong va géc xoay 1a xdc dinh sy chuyén vi clia dudng
tdm truc chinh tai nhitng ti€t dién 14p bdnh ring, tai § truc va nhitng ddu mit phia
truGe cua truc chinh.

Dudi tac dung ¢iia luc, truc chinh bi bi€n dang. Vi dd vong clia diu truc chinh dnh
huéng tryc ti€p d&€n dd:chinh xdc clia chi ti€t gia cong, nén § diy chi dé cap dén do
vong & dau truc chinh thed’so do & hinh 4-3.

Hinh 4-3: So dé bién dang truc chinh

Néu chia d véng ciia ddu truc chinh ra thanh titng phan, ta c6 thé bi€u thi nhu &
hinh (4-4). Khi d6, do vong ctia dau truc chinh gébm c6 2 phan:

— Do vong y; dudc tao nén do dd dan hdi clia ban than truc chinh dit trén 2 goi
tua hoan toan cling vitng, thudng dd vong nay chi€m 70% tong d6 vong cia dau truc
chinh.

— Do vong y, dudc tao nén do truc hoan toan clng vitng dit trén 2 goi tua dan
hoi.

Sau day 14n lugt xét d&€n mdi quan hé giita cdc thong sd trong tiing trudng hop.
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Y, Hinh 4-4: So dé phdn bé' dé vong
cua truc chinh

Tinh dé véong y; ciia truc chinh do su dan héi ciia bdn than truc
D6 vong & ddu truc chinh (hinh 4-3) ¢6 thé x4c dinh theo cong thic:
_ Pc*(l+c)

3JE
Véi: ] — moémen guan tinh ddc cuc [mm’]

E — modun dxahdi [N/mm?)

G6c xoay tai goi truc phia trudc:

yq [mm] (4-11)

Pcl
=— ra 4-12
3IE [rad] (4-12)
N&u thé hién do vong bing do dinhdi f; thi:
2
y1 c¢“(I+¢)
fi="—=—7—"- mm/IN 4-13

1= 3E [ ] (4-13)

Tinh dé véong y; (ddo) ciia truc do gdi truc danhoi

Néu nhu truc hoan toan ciing vitng dit trén hai gdt truc dan hoi, ¢6 dd ciing ving
clia & trudc 12 s; [N/mm] va clia & truc sau 1a s, [N/mm], thi 36 vong (d6 ddo) cia diu
truc chinh c6 thé viét nhu sau:

P| 2 +c? c?

\2 =—2{¥+— [mm] (4-14)
1 S1 S2

va do dan hdi 1a:

2 2
£, :y?zziz{(”c) +C—} [mm/N] (4-15)
1 S1 SH

D6 ciing vitng ctia 6 truc phu thudc vao két ciu clia & truc, chat lugng cta & lin
diing 1am 6 truc, ciing nhu d6 chinh x4c 1ip ghép ciia 6 lin trong 6 truc. C6 thé chon
do cling virng cia 6 trong khodng s = (500 + 1250).10° N/mm
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DPé€ gidm do ddo, phai lam ting do cling vitng clia & truc bing cach:
— B& tri § truc sao cho t3i trong hudng kinh khong tao thinh momen udn.
— Chon ché& @9 ldp ghép ctia & lin sao cho tao ra mifc d6 chit toi da cho phép.

Tir cong thife (4-10) va (4-13), tong dd vong clia ddu truc chinh:

y=yity2
2 2, 2 2
:PC (1+c)+£(l +c)+c_
3JE 12 Sy Sy
2 2
-p i(nﬁjﬁ— 1,1}, ¢ l+e) [mm)] (4-16)
S1 1 12 S1 SH 3]JE
Va dd dan hoi ciia diu truc chinh:
2 2
lezi(ugjﬁ— ISP I IR () 4-17)
P Sy 1 12 Sl Sz 3JE

c. Bo vong va goc xoay cho phép

Do vong cho phép [y] ¢ta dau truc chinh dudgc chon theo cap chinh x4c clia mdy,
thudng 14y theo dd ddo hudng tAm cho phép A clia truc chinh.

[y]=0,3A (4-18)

Do ddo hudng tAm cho phép cila triuc.chinh A = 0,01 + 0,02 mm

Géc xoay clia truc & chd 1dp banh ritig d€ sy dn khép clia cdc banh ring dugc
dam bdao binh thutng la:
C.p,

[e]ls —— [rad] (4-19)
10°b
Va géc xoay cho phép & & truc d€ § lin 1am viéc bink thurgng 1a:
CP
[0]S ——2—  [rad] (4-20)
107 P550,/ 5000

véi: Py, P, — luc tdc dung 1én ring hodc tai trong ctia & truc [N]
b — bé day ring [mm]

Pysoss000 — tai trong hudng tim cho phép ciia 6 truc khi s6 vong quay 1a 250v/ph

va tudi tho cia 8 truc 1a 5000 gid .
C — hé s6 quyét dinh géc xoay cho phép clia truc, phu thudc vao dic diém

phan bd tai trong trén bé mit 1am viéc clia ring hay & truc (14y theo bang 4-1).

Trong thuc t&, ¢ thé chon [y] = (0,0001 + 0,0002) 1

va[06]=0,001rad
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Bdng 4-1: He¢ s& C quyét dinh géc xoay cho phép clia truc

pang | (] | qrll] | ol |

phin bo Ghi chu

A min A min A min A min

Tri s6 16n dung cho

Bédnh Z nhé va b 16n. Tri
o 13+ 16 9+12 65+8 | 42=+55 |20 > 00
rang s0 nho dung cho Z
16n va b nhé
O dia tru Tri s& 16n ding cho
loai h loai t . Tri s&
oat M| 94106 16+ 18 12 8 oar Tung. T SO
va trung nho dung cho loai
binh nhe
0 diia co Thong thudng tri s&
e VRS ¢ 8= 12 6=8.5 4+55 | JON8TIHEAE S0
loai nhe 16n chinh x4dc hon

Céc bién phdp d€ dambio @6 ciing vitng khi thi€t k& truc chinh la:

— C& ging gidm d6 cong xOn cla truc chinh dén mic c6 thé, dic biét ddi véi
mdy c6 truc dai mang dung cu nhirmdy doa, mdy mai 1.

— C& ging ding 6 truc c6 do cifag vitng cao, nhat 1a d6i véi & truc trude, dong
thdi cin ding truc ¢6 mémen qudn tinfi1dn. N&u hai khd ning nay khong thé thuc
hién cung mot lic, thi nén dung truc c6 momen qudn tinh 16n, vi thong thudng khi truc
c6 dudng kinh 16n thi 8 truc 14p né ciing c6 d¢ cing vitng 16n.

3. Tinh rung ddng cua tryc chinh

Tinh rung dong cia truc chinh dudc 4p dung ddi vSvnhitng truc chinh cé s6 vong
quay 16n (n > 1500v/ph). Rung ddng sinh ra trong qua trink’lam viéc va c6 thé xdy ra
hién tugng cong hudng néu tin sd dao dong riéng cla truc chinh bing véi tin s& dao
dong cda nhitng chan dong tuan hoan bén ngoai. Hién tugng cong hudng c6 thé 1am
gy truc, 1am chéng mon va hu héng 8 truc.

Pé€ phit sinh hién tugng cong hudng, tin sd dao dong riéng clia truc chinh phai
dat gid tri tAn s6 t6i han og. N&u truc chinh khong c6 khdi ludng 16n 1dp cuc bd va c6
van tdc quay oy, c6 thé sit dung phudng phap dd thi d€ xdc dinh g, (hinh 4-5). Pudng
dan hoi cta truc chinh y; dudi tdc dung ctia khdi lugng ban than truc chinh va dudng
dan hdi cla truc chinh yy dudi tdc dung ctia luc ly tAm A, tai mdi mit cit x duge xay
dung nhu hinh vé&. Né€u truc chinh quay véi van téc géc mg thi A, dudc tinh:

Ay =Fp.0§.yy (4-21)
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v6i: Fy — dién tich mit cit ngang cua truc chinh.
p — mat do cua vat liéu truc chinh.
yx — d0 vOng tai mit cit khao sat.
N&u hai dudng dan hdi cda truc chinh y; va yy ti 1& tuong ty & moi mit cit, nghia

1a YL = const thi tAn s8 dao dong t6i han oy, cta truc chinh dudc tinh bing cong thic:
yu

o = 0y | AL (4-22)

Y1
Mudn trdnh hién tugng cong hudng, tin s6 dao dong tSi han oy can khic tan s6
quay o cua truc chinh khoang + 25 + 30%, hay:
+ 207502503 (4-23)
®
Vi truc chinh c6 nhiéu s6 vong quay khic nhau, nén chon o 1a van téc quay 16n
nhat cla truc chinh.

N

N /

Hinh 4-5: So dé tinh todn tdn sé dao déng riéng ciia truc chinh
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4. Kiém nghiém rinh then va then hoa

Ngoai nhitng tinh todn co ban néi trén, can phai ti€n hanh ki€m tra dp suit bé
mit p cda nhitng phan c6 rianh then hoic then hoa cta truc chinh theo s6 d6 hinh 4-6.
Ap sudt nay phdi thod diéu kién dp suét cho phép [p]:

p < [p] (4-24)

Hinh 4-6: So do{inh todn dp sudt ranh then va then hoa trén truc

a. P6i véi ranh then (hinh%-6a):
Ap sudlt p tic dung 1én bé mit#znh then 1a:
M

p= YR XI;llalX [N/ (4-25)
. -h.

v6i: Mymax — mOmen xo#n 16n nhat truyéndén truc [Nmm)
ro — khodng cdch tlr tAm truc dén timanh then [mm]
h, 1 — chiu cao va chiéu dai ctia ranh then | mm]
b. P61 véi then hoa (hinh 4-6b):
Ap sudt p tic dung Ién mit bén ciia then hoa 1a:

Idxmax 8I‘Ixmax 2
- = 4-26
4 2

véi: D, d — dudng kinh ngoai va trong cta truc then hoa [mm]

P

lzy

Z — s6 then

1 — chiéu dai then, v6i mdi ghép then cd dinh chon 1/d = 1 va mdi ghép
then di trugt chon I/d = 1,5 + 2

v — hé s8 ké dén sy tiép xiic khong ddng déu trén bé mit giita truc then

hoa va 16 then hoa do sai s6 ch€ tao, thudng chon: y = 0,75 < 0,9.
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D6i v6i then hoa c6 dang than khai, 4p suit bé mit dugc tinh theo cong thic:

2M
= Xmax [N/mm?] (4-27)
dhlzy

véGi: d; — dudng kinh trung binh cia truc [mm]

p

h — d6 sdu dn khép cda rang [mm]

Ap suit b& mit cho phép [p] phu thudc vao dic diém ndi truc, tinh chat bé mit va
diéu kién 1am viéc cla then, dudc chon theo bing (4-2).

Bding 4-2: Ap sudt bé mdt cho phép [p]

. . Tinh chat Diéu kién lam viéc
Dic diém lap truc
mat then a b c
o Khong t61 35+50 60 + 100 80 + 120
Lap co dinh
To1 40+170 100 + 140 120 + 200
’ Khong t61 15+20 20 =30 25+40
Lap dong, khong tai
T6i 20 + 35 30+ 60 40 +70
. Khong to1 3 4 5
Lap dong, khong tai
To61 3+10 5+15 10 =20

Piéu kién 1am viéc a: Céc diéu kien'ky thuat 13p then néi chung khong tot nhu ¢6
tai trong thay d6i cd hai huéng voi rung dong.c6 bién do va tan s6 16n, boi tron khong
tot, vat liéu mém, gia cong khong chinh xdc, ¢4¢;chi tiét trugt 1én nhau khé khin.

Diéu kién 1am viéc b: C4c diéu kién k§ thuat 1dp then dat mifc trung binh.

Pbiéu kién lam viéc c: Cac diéu kién k¥ thuat lap then tot.

4.2. THIET KE O TRUC

O truc cla truc chinh c6 vai trd quyét dinh d6i v6i hé thdng truc chinh mdy cong
cu: do cling vitng ctia hé thong truc chinh, do chinh x4c clia chuyén dong, do dn dinh
chong rung va nhiéu yéu td khéc.

4.2.1. Yéu cdu ciia 8 truc

— Pam bio sy chuyén dong chinh xdc theo huéng truc va hudng kinh dudi tic
dung cta luc va t3i trong thay ddi vi @6 ddo clia truc chinh dnh hudng dén do chinh
xdc gia cong chi tiét.

— P4m bio tudi tho cao d€n mitc c6 thé. Vi 6 trudt, thdi gian phuc vu khodng
8000 + 10* gid, con 6 lin khodng 5000 gid.
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— P4m bdo tinh 6n dinh chdng rung cdia 6 truc. Yéu cau nay dic biét quan trong
d6i v6i truc chinh 1am viéc véi s6 vong quay cao. O lin ¢6 dd chinh xdc cao, ciing nhu
8 truct boi tron vdi ch€ @6 ma sat uét thod man dudc yéu ciu nay.

— C6 cdu tao don gidn, dé ché tao va 14p rdp, dé diéu chinh khe hd.
4.2.2. Thiét ké & truot

1. K&t ciu clia 8 trugt

72 ]
S i //li V//////'7

a. Bac 16t try: ¢6 mit trong v ngoai déu 1a mit tru .
Hinh 4-7 1a loai bac 16t nguyén khdi.
Pdc diém: )

— Khong thé diéu chinh khe hé.

— K&t c&u don gidn va da dugc tiéu chuén héa.  Hinh 4-7: Bac ot nguyén khoi

— Chi diing 1am & trugt truc chinh ctia mdy chinh xdc quay cham va c6 ti trong

nhé
— Ti s6 gifta chi¢udai 1 va dudng kinh d c6 thé 1dy é =1 + 3. Chiéu day bac 16t
thudng 14y bing: s = (0,035 < 0.05)d + 2,5 [mm]

— (& dinh bac 16t vao than iy bing vit hodic dudng kinh ngoai phai lip chit véi
R < H
kiéulap —.
m
Hinh 4-8 1a loai bac 16t hai nifa. Nta“¥ dirde c6 dinh véi thin mdy nhd vit 3. C6
thé diéu chinh khe hd huéng kinh ctia bac 16t biing cach dich chuyén nita 2 nhd vit 4,
10 X0 5 va chét 6. Vit 7 d€ c6 dinh chdt 6 sau khi‘da diéu chinh. Trong mot s6 6 trudt,
bac 16t c6 thé gdm nhiéu phan hon va duge diéu chirhrkhe hé tir nhiu huéng.

A-A B-B
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Hinh 4-8: Bac 6t tru, diéu chinh khe hé huéng kinh
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b. Bac ot co mdt trong la mdt tru, mdt ngoai la mdt con

Loai nay (hinh 4-9) c6 thé diéu chinh khe hd giita & truc va bac bing cach di
dong bac theo hudng truc. Loai bac 16t nay thudng dugc ding trong 6 trugt cia may
mai.

G mat ngodi clia bac 1 c¢6 x& hai hodc nhi€u rinh va ¢é mot rinh bi xé dit, tao
thanh bac 16t c6 kha ning dan hoi. Khi diéu chinh, vin dai 8¢ 2 & diu bac 16t, 1am cho
miit cdn siét chit vao thanh mdy, bac 16t sé bién dang va mit tru bén trong ciing bié€n
dang. Do d6, diéu kién lam viéc cia & truc khong dudc tdt va mau mon.

D€ gidm b6t nhude diém nay, rinh 1am thanh mot mit nghiéng va dit hai mi€ng
ném 3 vao rinh 4y. Khi diéu chinh, vin dai 6c 2 & dau bac 16t dong thdi vin vit 4 1am
cho ranh nghiéng dugc md rong, mit ngoai clia bac ép st vao than § trugdt, va nhu thé
gitip cho mit trong clia bac gan gidng vdi mit tru.

A ARALALALAARRLRRRLY W

NNV

Hinh 4-9: Bac 6t c6 mdt ngodi con, diéwchinh khe hé hudng truc

c. Bac ot c6 mdt trong la mdt con, mdt ngoai la 1idi ru

Loai nay (hinh 4-9) c6 dd cing vitng cao hon loai bac c6 mit trong 1a mét try,
mat ngoai 1a mat cén c6 xé ranh.

Khi diéu chinh khe hd thich hop, truc nim & vi tri ¢d dinh, vin hai dai ¢ & hai
dau bac 16t 1am di dong bac theo huéng truc.

Hinh 4-10: Bac 6t c6 mdt trong cén, diéu chinh khe hé hudng truc
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Vi d6 con clia nhitng loai bac ndy nhé, khodng 1:30 dén 1:10. Do d6, trén truc
chinh ciing van can nhitng 6 chin dé€ khtt luc huéng truc.

Nhudc diém ciia loai bac nay 12: bé mit lam viéc c6 dd con, nén van toc clia cic
di€ém trén mit con ¢ truc khong gidng nhau. Do d6, d6 mai mon giita hai bé mit
khong déu. Ngoai ra, khi ¢ truc qud néng, dé bi ket trong bac, do d6 hé sd din nd
cla hai vat liéu khdc nhau (hé s& gidn nd cla déng thanh gan bing 1,5 1an hé so gidn
nd clia thép). Vi thé, khi thi€t k& phai d€ @6 hd hdi 16n hon so véi trudng hgp cd truc
1a mat tru, lam cho truc chinh chuyén dong kém chinh x4c hon. Péi véi § truc chinh
mdy chinh xdc, nén diing & trudt trong 14 mit tru.

d. O truot nhiéu mat tua

P& nang cao d6 chinh x4c cda truc chinh, ngudi ta thudng ding nhitng & trugt dic
biét c6 nhiéu di€m tya, tin dung dugc nhiéu mit tru cling chiu tai trong.

Uu diém:

— Kha nidng chiu tai 16n, dic biét 1a kha nang chiu tai dong.

Dé didm bdo bdidion ma sat u6t, ngay khi truc chinh ¢ s6 vong quay nhd.
— C6 thé sit dung trovig pham vi diéu chinh s6 vong quay 16n.
— C6 kha niang gidm chawva 1am viéc ém.

K&t ciu 6 trudt nhiéu mit tya Mackensen duge trinh bay & hinh 4-11.

Khi diéu chinh, bac 16t c6 thanh @dng sé& bi€n dang, 1am cho cidc khe hd huéng
tdm nho xudng, nhung chd d€ cho dau luan chuyén ting 1én. Duéi tic dung clia nhiéu
bé mit ti€p xtc vdi truc, nhiét dd c6 cao hdfn. & truc binh thudng, nhung véi diu 1am
ngudi dugc ludn chuyén trong 6 trudt thi cé thé ¢in bing dudc.

Hinh 4-11: Két cdu ciia 8 truot nhiéu mdt tua Mackensen

Thir viégn Tneeng BH Sic pham K thudt TE.HM
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Loai 6 trudt c6 nhiéu mit tya dudc diing rong rdi va cé hiéu qud 1a & trudt cé
nhiéu gdi dém nhu hinh 4-12. P6 chinh x4c chuyén dong cao vi truc chinh dugc dinh
tAm bing mang dau thuy dong. Loai & trugt nay thudng dung & truc chinh cta mdy
mai.
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Hinh 4-12: Két cdu cia 6 1rig0t thity dong nhiéu gbi dém

Ngoai nhitng & trudt chinh y&u néi trén ! trong thdi gian gin ddy nhiéu nudc da
diing 6 trudt ty bdi tron. Bo phan chid yé&u clia ¢ trgot nay 13 bac 16t dude ché tao tir bot
ddng, bot thi€c vé6i graphit ¢ hat rit min. Hon hgp ¢ig loai bot kim loai néi trén dudc
dem ép v6i dp suit tir 250 + 400 N/mm? va nung két dinh. Loai vat liéu dugc ché tao
bing phuong phap tdng hop tinh thé niy cé hé thdng cac 15 nhd bén trong. Céc 16 nay
dugc thim dau va duge boi tron dudi tdc dung hiit clia ¢d truc khi quay.

2. Vit liéu bac 16t
Cidc nguyén tic d€ chon vat liéu bac 16t gdm:

— Can phai ti€t kiém kim loai mau: N&u diéu kién lam viéc cho phép, nén ding
gang hdp kim ¢ it kim loai mau. P& ti€t kiém kim loai mau, bac 16t thudng ding hai
16p: Lép ngoai 1am bing thép, 16p trong ding ddéng thanh. O trudt loai nay tiét kiém
dudgc khodang 60 + 80% kim loai mau, gia thanh ha khoang 40 + 60%, tudi tho cao hon
2,5 + 3 14n so véi bac 16t 1am toan bd biing ddong thanh. P day cla 16p ddng thanh
trong 6 trugt dung 2 16p khong qua 4 + Smm. Sau khi gia cong xong con lai khodng
0,8 + Imm.
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— Do ciing clia ¢6 truc cin cao hon @ ciing clia bac 16t (vi thong thudng truc dit
hon bac 16t), ddng thdi bac 16t can kha ning gidm mon, chdng dinh, hé sd ma sit thap,
dan nhiét tot ...

— N&u § trugt 1am viéc véi ma sat udt, yéu cau vé vat liéu clia bac 16t va c6 truc
thap hon so vdi trudng hgp ma sdt nita wét.

Nhitng vat liéu dung lam bac 16t ctia § truc chinh may cdng cu thudng 13:

a. Dong thanh: 13 vt liéu dung phd bi€n nhat, gdm c6:

— Péng thanh thi€c BpO® 10-1, BpOC 10-10: c6 thé 1am viéc tot trong pham vi
diéu chinh t6c do va cdng suat 16n. N6 chiu dude 4p luc cao, va dap 16n, nhung vi c6
nhiéu thi€c nén dit tién.

— Dong thanh chi BpC30 (khdng c6 thi€c): thudng ding 1am bac 16t cta &§ trugt
chiu t3i trong thay ddi. Loai nay c6 sifc bén mdi cao, c6 thé dic. Dung déng thanh chi
1am & 16t, ¢ truc phai c6 d6 cling cao (c6 truc nhat thi€t phai toi).

— DPoéng thanlsit-nhdm BpAX9-4: Loai nay cé thé lam bac 16t cho cd truc
khong toi.

b. Babit

Babit 12 hop kim ¢ thadh phin chi y&u 1a thi€c hodc chi, tao thanh mot nén
mém c6 xen cdc hat cling antimon, d6ng, niken ... Babit 13 vt liéu gidm ma sat, gidm
mon va chong dinh rit tot. Nhung dGeco tinh thap, nén babit chi dung d€ trang mot 16p
modng, khodng vai phdn mudi mm iénbac 16t lam vat liéu c6 sitc bén cao hon nhu
ddng thanh, thép hoic gang.

c. Gang chiju ma sdt

Gang chiu ma sdt thudng lam bac 16t 6 truc chinh 12 ACU—1 va ACY-2.

Gang chiu ma sit chii yé&u diing cho 6 truc 1am Viéc vdi van téc thap, ché do 1am
viéc gidn doan. Bac 16t bing gang ré hon bac 16t bing ddng thanh, nhung tinh gidm
ma sat kém hon, chiu va dap kém hon, lam mon c6 truc nhiéu hon. Do d6, khi dung
gang 1am bac 16t cAn phdi ddm bdo boi tron t6t, bé mit ti€p xic gifta cd truc va bac
phai gia cong chinh xdc.

d. Hop kim chiu ma sat

Hdp kim nhom Alcusi (Al-Cu-Si) 13 loai dung thich hgp cho & trugt truc chinh
mdy codng cu, vi né c6 gid thanh ré hon ddng thanh. Nhiéu & trugt truc chinh mdy tién
loai ning da dung loai vat liéu nay 1am & 16t. Trong trudng hop nay, cd truc nhat thiét
phdi t6i (thudng can HRC = 45 + 50) va cdc bé miit ti€p xiic phai gia cong chinh x4c.

Khi tinh todn bac 16t dung Alcusi, phai 14y khe hd giita ¢6 truc va bac 16n hon
trudng hop dung dong thanh, vi hé s& gidn nd nhiét cia hop kim nhom 16n hon. Po
day clia bac ding tir 3 + 8mm va ty sd 1/d > 1.




Céc vat liéu trén c6 thé diing d€ 1am & trugt truc chinh vdi cdc tri s& cho phép vé

4p suat bé mit p[lz], van tdc quay v [m/s] va ch& do 1am viéc p.v[iz.%] nhu

mm mm
Bdng 4-3:
Vit liéu (p] [v] [p-v]
Dong thanh:
Bp O®10-1 va BpOd10-05 15 10 15
Bp OuCs-5-5 8 3 12
Bp OuC6-6-3 5 3 10
Bp OuC4-4-17 10 4 10
Bp Ax 15 4 12
Bp C 30 20 12 20
Batit:
B83 va b 89 25 60 20
b 16 15 12 10
Hop kim:
Alcusi 2 5 5
UAM 10-5 1,2 2,5 3
Gang:
ACu-1 0,08 2 0,1
9 0,2 1,8
ACY-2 0,1 3 0,3
6 0,95 4,5

3 .Tinh todn & trugt

Khi thiét k€ 6 trugdt, can ddm bio & 1am viéc véi ch€ d6 ma sat u6t. Piéu kién d€
hinh thanh ma st u6t giita hai bé mit clia ¢d truc va bac 16t 13:

hmin = k(RZI + RZZ)

véi: hpin — bé day nhd nhat clia 16p dau.

(4-28)

k — hé s phu thudc vao dd khdng chinh xac clia ché tao va lip ghép, thong

thuong k =2 + 3.

Rz , Rz — chiéu cao nhip nhd trung binh ctia bé mit ¢d truc va bac 16t, phu thude
vao cap do nham bé mit (chon theo tiéu chuin).
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Sy hinh thanh 16p dau giita hai bé mit clia cd truc va bac 16t dugc trinh bay trén
hinh 4-13.

Pmax a) b)

// Hinh 4-13: So' dé hinh thanh 16p dau trong 6 trugt

Theo 1y thuyét thdy dong hoc, ngudi ta thanh 1ap duge quan hé giita chiéu day
chém dau h va dd hd S ci@ lip ghép 16 va truc nhu sau:
2
n.n.d » 1
83600xp 1¥d

V6i 1 — do nhét tuyét d6i ctia dau bédi.tron [Ns/m’].

hxS=

x 10" [um?] (4-29)

n — téc dd quay tuong doi gitta trucyi bac [ve/phl.
d — dudng kinh danh nghia clia mdi ghép [mm].
1— chiéu dai bé mit 13p ghép [mm].

p — 4p sudt trung binh trén bé mit 1ip ghép

_ 6 2 i
p= g x10° [Nr] (4-30)

P — phu ti tic dung 1én & [N].
Tri s6 hpin dudc tinh theo cong thuc sau:
n.n.d2 1 10"
X
183600xp < 1+d " [Smax + 2 (Rz1 + Rz)]

[4am] (4-31)

min =

vGi Smax 12 dd hd 16n nhat clia 14p ghép giita 16 va truc (da dugc chon trude).
Né&u hy, tinh duge khong théa man bat ding thifc (4-34) thi cAn phai:

— Gidm d6 hd Spax, nghia 12 phai chon mot ki€u 1dp khac c6 Spax nhd hon
— Ting dd nhét ciia dau.

— Nang cao dd nhin bé mit gia cong, nang cao do cling vitng truc chinh.

— Ting kich thudc truc, trén co s& d6 1am gidm 4p sudt bé mit p.
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4.2.3. Thiét k& 6 lan

1. Lya chon 6 lan

Trong may cong cu dung rat nhiéu loai & lin nhu: & bi, 6 diia, & diia con, § kim ...
vdi cdc mifc d6 chinh xdc cda & 1in khdc nhau. Do dé, can phai lya chon loai 6 va cip
chinh xdc phit hdp véi diéu kién 1am viéc cu thé clia bd phan mdy.

a. Chon loai & lan

— Khi huéng cia ti trong thing géc véi truc (nhu § ldn cda truc 13p banh ring
tru ring thing): diing 6 bi d3, 6 diia try, & kim.

— Khi huéng clia tdi trong tdc dung doc truc: ding & chin. Néu luc huéng truc
chi tdc dung mot chiéu thi ding mdt § chian. Néu lyc hudng truc cé chiéu thay d6i thi
ding hai 8 chin. N&u dd 16n cla lvc huéng truc & hai chiéu khong gidng nhau thi chi
cAn mot 6 chin dé khit lyc hudng truc c6 gid tri 16n, v6i chiu con lai diung & bi d3
chan.

— Khi tai trong.tdc dung 1én truc cd theo phuong huéng kinh 14n huéng truc (nhu
6 truc chinh clia may#ién, may khoan, phay ..): tily thudc theo @6 16n clia luc huéng
truc ma dung:

e T& hop giita 6 bi, & diia try hoic 8 kim vdi & chin, n€u nhu lyc huéng truc
16n hon luc huéng kinh. Pay 1a triiong hdp phd bi€n nhat.

e Diing nhitng & bi d& chiw hoic § diia con, néu luc hudng truc bing luc
hudng kinh

e Dung nhitng & bi d8 chin véi vag cing, néu luc huéng truc nhd hon luc
hudéng kinh.

b. Chon cdp chinh xdc ciia 6 ldn

CAp chinh xdc clia 6 lin ciing 12 mot y&u t& cAn phai quan tim khi chon & lan. O
lin c6 cap chinh x4c cang cao thi truyén dong cang chink’x4dc nhung gi4 thinh cang
dit. Néu 14y gid thanh cta 6 ldn c6 cap chinh xdc 0 12 mot don vi, thi gid thanh tudng
d6i clia 6 1in véi cac cAp chinh xdc khdc nhu sau:

0 6 56 5 45 4 24 2
1 1,3 1,7 2 3 4 7 10

Truc chinh ctia may cong cu thudng diing cic loai & lin theo cip chinh xdc sau:

— O lan c6 cap chinh x4c binh thudng 0: diing 1am & truc chinh clia may khong
yéu cau chinh xdc cao nhu mdy khoan, mdy gia cong thd.

— O lan ¢6 cap chinh x4c khd cao 6: dung cho nhitng truc phan do.

— O 1dn c6 cAp chinh xdc cao 5 va rdt cao 4: ding cho phan 16n & truc chinh cla
mdy cOng cu.
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’\? g 7 7 ~ A AN z z 7 A
— O lidn c¢6 cap chinh xdc didc biét cao 2 dung cho truc chinh cla cdc mdy cong
cu rat chinh xdc.

Muén xdc dinh cap chinh xédc clia § lian cho hdp li, trong thuc t&€ cin tinh d6 ddo
hudng kinh § ctia dau truc chinh do & lin gy ra, dudc x4c dinh theo sd dd hinh 4-14.
o+ (%) a+l1

CI+C2 |

hay d = ¢ (1+%j+02%

vdi ¢, ¢, — @0 ddo hudng kinh clia &
truc phia tru6e

Néu goi A 1a dung sai do ddo

hudng kinh cia truc chinh thi: Hinh 4-14: So dé xdc dinh d6 déo déu truc chinh

e 9 (g A 2 v , 2 - R a a ~
va gia thiét do dao hudng kinh cua hai 0 truc nhu nhau: ¢, (1 + Tj =Cy n thi:

A N A
Cl=———<VvVaCy=

6(1 +aj e,
1 i

Vi tri s6 A da biét, tinh dudc ¢, vic,. Cin ctf vao tri s6 ¢; va ¢, s& chon dudc cip
chinh x4c cda 6 lin theo bang (4-4). Trudetién phdi chon ciAp chinh x4dc cho mot & (8
trudc hoidc & sau), sau dé tinh dd chinh xac ¢fia & kia. CAp chinh x4c & sau nén chon
thap hon mot cAp so véi & trudc.

(4-32)

Bdng 4-4: Chon cdp chinh xdc 6 ldn

Puong  kinh bo ddo huéng kinh,c [mm]
tryc [mm] 0 6 5va 56 4 va 45 2va24
Pén 30 0,013 0,010 0,010 0,005 0,003
Trén 30 = 50 0,015 0,012 0,010 0,005 0,003

" 50+ 80 0,020 0,016 0,012 0,006 0,004

" 80+ 120 0,025 0,020 0,014 0,007 0,005

" 120+ 180 | 0,030 0,024 0,016 0,008 0,006

" 180+250 | 0,040 0,032 0,020 0,010 —

"250+315 | 0,050 0,040 0,024 0,012 —

" 315400 | 0,060 0,048 0,030 0,015 —
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2. K&t cau & lan truc chinh

a. O truc chinh ding & bi

R . ) 2 A N 21 N 2 , A~ A~
O truc chinh cua mdy cong cu dung 0 bi thudng c6 cac két cau sau:

— Loai dung & bi d3: két cAu nay chi dung trong trudng hop luc huéng kinh va
luc doc truc déu nhé nhu 6 truc chinh mdy mai 1.

— Loai ding & bi d3 chin mot ddy: dung trong trudng hop luc doc truc 16n hon
loai trén nhu & truc chinh mady tién ban ty dong va ty dong (hinh 4-15).

iz

7

L

17

A,

1

~

4
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N
N

202770777 /%
ARG

ANHERRNNNNNRES

Hinh 4-15: 0 truc dung

nhiéu & bi dé chdn

_\\@ D

DN SN\

/%

7

Ny

1

0 >/;~

— Loai ding 8 bi d& chin hai diy: 6 bi.dd chin hai diy c6 khe hd giita bi va
vong lin rat nhd nén dod ciing vitng cao hon va ¥hi ning gidm chan t6t hon loai 6 bi
dd chin mot day. K&t cau nay dudc diing cho & truc ¢hinh ¢ s& vong quay 16n nhu &
truc chinh ctia nhiéu loai mdy mai, mdy doa kim cuong:

Pé€ ting dd ciing vitng cta & truc, cé thé st dung cac bién phap sau:

e Ghép nhiéu 6 bi déng thdi.

e Tao ra lyc cing ban diu trong & lin d€ gidm khe hd giita bi va cdc vong lin
nhu mai mit dau clia vong trong (hinh 4-16a), 14p hai vong ciing ¢6 do dai khac nhau
vio giita hai 6 1dn (hinh 4-16b), hoic ding 10 xo (hinh 4-16¢)

anad

! 777777, NANANAN Y, // // ///
A%, r /////////
I a I'a I
%) ®) o
N 0 (%)
Hinh 4-16: Phuong phdp tao ra luc cang ban ddu trong o6 bi
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b. O truc chinh ding 6 diia tru

O dia tru chi chju dudc luc huéng kinh, nhung 16n hon so véi § bi d5 cuing cd.
Trong trudng hop cé luc doc truc tdc dung, thi ngoai 8 diia tru ra, truc chinh can phai
thém & chin.

Thudng & diia truc duge ding 1am truc chinh cho nhitng mdy c6 tai trong huéng
kinh 16n, nhu truc chinh cia may phay ngang.

c. O truc chinh ding & diia con

O diia con dugc dung rat rong rii trong § truc chinh mdy cong cu vi:

— Dé diéu chinh @6 hé va dé 14p rap.

— Chiu dudgc lyc doc truc tuong ddi 16n (c6 thé tir 0,7 + 1,3 1an lyc huéng kinh).

C6 hai cich ldp 6 diia con nhu sau:

— Ldp hai &8 diia c6 dau con nhé quay vao nhau: két ciu ciing vitng hon, nhat 1a
khi khodng cdch giiia hai § truc nhé. Do d6 kiéu 1ip nay dudc ding phd bién.

— Lép hai 8 dié@.c6 hai ddu con 16n quay vao nhau: diéu chinh & truc dé dang
hon vi chi cAn di dong vong ngoai clia & theo chiéu truc.

Trong thuc t&, § truc chinh clia mady cong cu thudng diing phuong phap t6 hgp cic
loai 6 bi @3 chin, 6 diia tru, ¢ dla c6n va 6 chin véi nhau.
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Hinh 4-18: 0 truc chinh cia mady tién 16K20

152

; iy (N BT Cor wdaviass
A Hir vien I riegrg DT SIE P A

hittp 7 www. thuvienspkt.edu. v

thudt TP.HM




3 N
Hinh 4-19: Truc chinh ciia mdy doa ding / S V% L) %_I
/ 4eS ol
f/"'.‘ \, ¢ § rL%Ei
I T |
| NEEREAH \ |
| \ : |l H' N
& N
|
| ;” | ! 1111 \ h
' Y
At Y
il 11l {ﬂl
WEHIREAN
|
™ [
RN
Pl
IN T Y
NG IRy (Y | |
N P \
f __i Q-— = --—:—'I"Pl ]
W7 Esm=
11 (AN ANEEE N
EEAN | N
T \/ o
[ NZHNEEN
it /—L\‘ _....\.r
N
L,___Qé__ ———*\q
7RV
A R .
= % |
DNZH AV
SIOMNANNNNN
=== %
| k===

4. Tinh todn 6 lin truc chinh
Hé s kha ning 1am viéc C cla 6 lin chiu tic dung cia luc huéng kinh R va luc
doc truc A dudgc tinh theo cong thic:
C = (kR + m.A)(n.h)’ ke.ky .k, [N] (4-33)
Véi: n — s8 vong quay 16n nhét cta truc chinh [v/ph]
h — tudi tho cda & lan, thudng chon h = 5000 gid
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ka4 — hé s6 phu thudc vao tinh chit cda tdi trong:

e Tai trong tinh khong d6i, khdng va dip (nhu mdy mai): kg = 1.

e Tai trong va dip nhe, qua tdi ngdn han va t6i 125% tai trong tinh todn (nhu
mdy tién, mdy khoan ...): kg=1 + 1,2

e Tai trong va dip vira, qud tdi ngdn han va t6i 150% tai trong tinh todn (nhu
may phay): kg=1,3 + 1,8.

e T4i trong va dip manh va rung dong, qué tdi ngdn han va t6i 200% tdi trong
tinh todn (nhu mdy bao, mdy xoc ...): kg = 1,8 + 2,5.

e T&i trong va dip rdt manh va rung dong, qud tdi ngdn han va t6i 300% tai
trong tinh todn (nhu mdy dap, mdy cén tho ...): kg = 2,5 + 3.

k, — hé s& phu thudc vao tinh chit lam viéc clia vong lin:

e Vong trong quay: ky =1

e Vong ngoat quay: k, = 1,33

k, — hé s6 phuy thudc vao sd vong quay thiét k& n va s6 vong quay t6i han n’ cda

2
0

lan.
% 1 1,1 1,2 1,3 1,4 1,6 1,8 2,0 2.4 3
k, 1 092 | 0,38 | 075 | 0,68 | 0,55 | 0,43 | 0,33 | 0,19 0,1

k, m — hé s& phu thudc vao lyc tic dudg 1&n 8.
P6i v6i 8 bi: néu A < 0,25Rthik=1,m.=0
néu0,25R <A< (1=+12)Rthik=0,75;m=1
D&i v6i 6 bi d3 chin: néu A < 0,6Rk =1, m =0
néu A > 0,6R thi k = 0,55; m=4(.75
Poi v6i 6 diiacon:  néu A <0,3Rthik=1,m=0
néu A>0,3R thik=0,6; m=1,4+ 1,55
Véi hé s6 kha ning lam viéc C clia 6 lin di tinh, tra bang tiéu chuin d€ chon &
ldn c6 hé s6 kha ning lam viéc cho phép [C] 16n hon gi4 tri tinh todn.
Xdc dinh lyc cdng so bo 6 ldn
Luc cing sd bo ciia & lin 1am ting dd cting vitng cla truc. Nhung véi gidi han nao
do, viéc tang luc cing khong lam ting thém do ciing viing, ma chi lam ting thém tai
trong clia & truc, va 1am gidm tudi tho & truc. Do d6, cAn xdc dinh lyc cing t6i thiéu
Ao cin thiét trong 6 lin theo cong thifc:
Ao=KkR +0,5A [V] (4-34)
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Véi: k — hé s6 phu thudc vao loai 6.
Obidd,k=0,5=0,6. 0 biddchin, k = 0,65+ 0,8.

DAu (+) dugc diing trong trudng hgp luc A 1am gidm tdi trong doc truc A cda &
truc va diu (—) trong trudng hop luc A 1am ting tdi trong doc truc clia 6 truc.

4.2.3. Cdc loai & truc khdc

1. O truc thuy tinh

O tryc thuy tinh khéc véi § trugt & chd: thuc hién ché do ma st uét véi moi van
téc clia truc chinh k€ cé lic méi khéi dong. Loai & nay ngay cang dugc diing rong rai
trong mot s6 mdy hién dai, nhit 12 mdy mai, mdy c6 tdi trong 1am viéc 16n hoic c6 s6
vong quay thap.

O truc thuy tinh c6 nhiéu budng diu bd tri déu
xung quanh & (hinh 4-20). DAu c6 dp sudt cao dudc
dua vio ting budng thong qua cdc van tiét luu dé
diéu chinh 4p suat giita cdc budng sao cho ddm bio
dd ddng tAm cda truc. Dau c6 thé di ra ngoai qua miit
diu cda & theo hudéng doe truc hodic qua cdc rdnh
thodt nim giita cdc budng.

So v6i 6 trugt hodc 6 lan, . truc thuy tinh c6
nhitng vu di€m sau:

Hinh 4-20: O truc thuy tinh

— Céc bé mit cda truc va bac kidng ti€p xiic
v6i nhau, nén khong bi mon.

— P06 chinh x4c chuyén dong cao, @6 dong tim, do cling vitng cao va khong phu
thudc vao sd vong quay.

— C6 tac dung 1am ngudi 6 truc rat tot.

Tuy nhién, 8 truc thuy tinh ciing c6 nhugc diém nhu phii c6 hé thong truyén dong
thiy luc phic tap, gid thanh cao.

2. O truc khi nén

Ngoai 6 truc thuy tinh, & truc khi nén ciing dugc ding cho cic truc chinh c6 tdi
trong nhd, nhung s& vong quay 16n va yéu cdu d6 chinh xdc cao nhu trén truc chinh
clia mdy mai 16 (truc dong cd dién ciing ddng thdi 1a truc chinh). 0 truc khi nén c6 thé
lam viéc rat tot vdi van tdc 100 + 200 m/s trong khi néu diing & lin chi c6 thé dat t&i
da 30m/s. Ap suit khong khi dua vao & (sau khi dd loc va 6n dp) khong quéd 3 + 4
kG/cm”.

Uu diém chinh ciia loai 6 nay 1a do ma sat cia khong khi nhd, nén lugng nhiét
tda ra nhd va viéc din nhiét ra khdi & truc ciing d& dang (chi can quat gid).
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Chudng 5 THIET K THAN MAY VA SONG TRUQT

5.1. THIET KE THAN MAY

5.1.1. Yéu cdu ciia thdn mdy

Than mdy 12 mdt chi ti€t quan trong clia mdy, ding lam chuin d€ ldp dit cdc bod
phan khac nhu hop t6c do, hop chay dao, ban mdy ... D6 chinh x4c, dd cling vitng cla
than mdy 4dnh hudng 16n dé€n qué trinh 1am viéc cling nhir d6 chinh x4c gia cong cla
mdy. Do dé, khi thi€t k&€ thin mdy can ddm bdo cdc yéu ciu sau:

1. Pam bdo day di do citng vitng va do gidm chan

— Lua chon vat liéu va phuong phdp gia cdng thin mdy thich hgp trdnh bién
dang do ndi lyc gay ra.

— Lua chon hinh ddng thAn mdy thich hop d€ ddm bdo sai s6 cia chi tiét gia cong
nidm trong pham vigho phép duéi tdc dung cla tai trong 16n nhat. PAm bao thodt phoi
dé dang, trdnh phoi néng tdc dung tryc ti€p vao bing mdy nhim han ch€ bién dang
nhiét.

— B0 tri thanh, vdch sa0,cho ning cao do clng vitng nhung phai ti€t kiém vat
liéu nhAat.

2. PAm bdo day du tinh cong nghé

— Tinh cong nghé vé dic: d6 day eiia cdc thanh mdy khong d€ qud chénh léch
dé gay rang nit.

— Luu y cdc diéu kién cong nghé d€ c6 th€ hinh thanh cdc thanh, vach, hoc, 15 ...
va d€ tao thanh nhitng chd dung dung cu, dit dong cd, bo tri hé thong dung dich 1am
nguoi ...

— Luu y nhitng diéu kién vé cong nghé dé gia cong thin mdy: may méc hién cé,
kha niing ldp rép ...

5.1.2. Két cdu ciia thdn mdy

K&t cau clia thAin mdy c6 nhitng dang rat khdc nhau, tily thudc vao tirng loai may.
Thudng phéi cin ¢ vao cac luc phat sinh trong qud trinh gia cong tic dung vao thin
mdy (luc cit, luc kep chit, luc quén tinh ..); ddng thdi chid ¥ tdi cdc bd phan dit trén
thdn mdy; kich thugc, hanh trinh ctia nhitng bd phan chinh ma lwa chon thdn mdy phu
hdp. Than mdy c6 dang nim ngang va dang thing ding (tru mdy). V& cd ban c6 thé
phin lam hai loai:

— Loai thanh, dim: thAn m4y tién, mdy khoan diing ...

— Loai khung (hd hoic kin): thin mdy bao giudng, mdy phay, mdy tu dong nhiéu
truc ...
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C4c than mdy loai khung thudng dugc ché tao riéng tirng bd phan va ghép lai
bing buldng. P& tao dd gidm chdn tot, cac mit ti€p xic cin gia cong nhin va khong
dudc ndi hai chi ti€t c6 vat liéu khac nhau. Loai dim va khung hd d& ché tao, dé 1ip
rap va dé stta chita hon khung kin, nhung do citng vitng lai kém hon (hinh 5-1).
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Hinh 5-1: Két cAu than mdy hé (a) va kin (b)
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Cédc dang miit cit ngang cla thAn mdy nim ngang thudng dudc chon nhu trong
hinh 5-2.

7 % A
{
Z
2
%
Z
N7
R T—

a) b) c) d)
Hinh 5-2: Tiét dién ciia than mdy ngang

Hinh 5-2a: ciu tao gdbm 2 vach, phoi hoic nudc lam ngudi thoét ra theo hudng thing
ding.

Hinh 5-2b: st dung védch nghiéng, viéc thoat phoi dé dang hon.

Hinh 5-2c: thii@ng diing cho nhitng m4y nim ngang c6 chita dau bén trong.
Hinh 5-2d: thuong dling véi nhitng mdy niing, ¢6 nhiéu ban dao.

Mit cdt ngang cla thinmay tién ning 1660 cho trong hinh 5-3.

300 S 800 > 400 L
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1 T
Hinh 5-3: Tiét dién ciia than mdy tién ndngl660
Pé€ ting dd cing vitng cho thin mdy, ngudi ta dung cdc loai hé thong dudng gin
ndi lién hai vach thAn mdy nhu hinh 5-4 (hinh chi€u bing).

Hinh 5-4a (hé thong dwong gan song song): dé ché& tao nhung do ciing vitng kém va
khong chiu dudc tic dung ctia mdmen xoin 16n nén diing cho loai may ¢ nho.

Hinh 5-4b (hé thong duong gan chéo): dd cing vitng cao hon nhung khé ché tao.
Dung cho loai mdy ¢& trung binh va 16n.
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Hinh 5-4: Hé théng duong gan clia thdn mdy

Than mdy c6 thé dic hodc han tir thép tim. Nhitng thanh vich chinh hay sdng
truct han 1én thAn mdy can dd day 15 = 20mm, con thdng thudng sit dung thép tim cé
do day tir 3 =~ 8mm véi hé thong dudng gin ting cudng cling viing.

Bdng 5-1: Bé day thanh mdy va duong gan

Vit lidu Loai thn may Bé c/lay thanh Bé cAiay dudng
may [mm] gan [mm]
Nhe 12+15 4 b8 da
Gang Trung binh 18 +22 N,O hd\n © /ay
cua thanh may
Ning 25 +35
.| Than mdy c6 nhi€u dudng gan 3-8 3=5
Thép tdim
Than mdy c6 it duong gin 10 =20 5

Véi thainh mdy chiu tdc dung luc kéos— nén 16n, bé day cin 1dy 16n hon thanh chi
chiu nén. B4n kinh géc lugn clia dudng ginkhodng 1/3 = 1/4 bé day thinh mdy.

Bdng 5-2: So sdnh kha ndng chiu uén va chiu xodn ciia cdc tiét dién than mdy

M, M,
STT Dang tiet
dién [cy]=const | [y]=const |[*]=const |[¢]=-const

1 1 1 1 1

2 ‘@ 1,2 1,15 43 8,8

3 ' 1,8 1 4,5 1,9

YA
4 | - 1,4 1,6 38,5 31,4
|
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Qua bang 5-2, loai ti€t dién hinh chit nhat rdng chiu tdi trong udn va xodn tdt
nhat. N&u chi xét riéng vé kha ning chiu xoin thi nén chon loai vanh khuyén.
5.1.3. Vit liéu than mdy
1. Gang xam: Hau hét cdc thin mdy dugc ché tao tir gang xdm. N&u trén than
mdy c6 thié€t k& 1ién vé6i sdng truct thi kha ning chiu mai mon 14 mot yé&u td quyét
dinh d€ chon loai gang cho thin may.
— Uu diém
e DE dic, dé gia cdng, chiu dugc luc nén cao.
e D0 gidm chan 16n.
— Nhudgc diém

e Thdi gian ché tao dai (tir 3 + 6 thdng).

e Gi4 thanh lam khudén mAiu 16n, doi véi sdn xuit hang loat nhd va don chiéc
thi khong kinh t&.

e Phé& pham nhiéu hon thép va nhitng khuyét tat cla vat ddc chi dugc phat
hién trong thdi gian gia cdng co khi.

e Néu than mdy khong i cting vitng thi khong thé sira chita dugc. Lugng du
cAn 16n, gia cdng ton nhiéu thoi Gian.

— Céc loai gang thudng dung:

e Gang CY32 — 52: ¢6 stic bén va. dd chiu mon cao, chiu dugc dp suit bé mit
p=2 N/mm?>. Dung 1am than mdy c6 song teuot chiu tai trong 16n (mdy tién revolver,
may tién ty dong v.v...).

e Gang CY21 — 40: c6 stic bén trung binkding 1am thAn mdy c6 sdng trudt
cho hau hét cdc loai mdy cdng cu.

e Gang CY15 — 32: diing cho cdc loai thin mdy ¢6. yéu cau stc bén uén o, <
10 N/mm”.

u

e Gang CY12 — 28: dung 1am thin mdy, vd hop khong c6 yéu ciu dic biét vé
siic bén va do bién dang.

— Ngoai ra, con ding mot sd loai gang sau:

e Gang hgp kim Cr — Ni: nang cao dugc do ciing va dd mai mon, it bi nit khi
thanh vdch chénh 1éch nhau, dung lam than cac loai mdy mai.

e Gang cdi bi€én MCY38 — 60 hay MCY28 — 48: dd chiu mon ting 2 + 3 lan
so v&i gang xdm, stic bén ciing cao hon. Dung 1am thin mdy, ban dao va nhitng chi
ti€t khdc c6 yéu cau chiu mon cao.

2. Thép
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Biing cich sit dung thép tim CT3 + CT5 han lai v6i nhau d€ 1am thin mdy thay
cho gang xdm, 1am cho viéc ché tao thin may nhanh hon. C6 thé dung vat liéu khac
nhau d€ 1am sdng trugt, than, lugng du c6 thé nhd. Pic tinh cd clia thép cao hon gang,
nén thin mdy lam tr thép dung it vat liéu hon, trong lugng than mdy gidm khodng 25
+50% so véi lam bing gang.

Nhudc diém 16n nhat ctia thép so vdi gang la tinh gidm chin kém hon, nhung c6
thé khic phuc dudc bing hé thong dudng gin d€ ting do ciing vitng.

3. Cac loai vat liéu khac

Ngoai gang xam, thép con c6 thé ding gang hop kim c6 thé nitd héa cé chita
lugng nhém va crém. Do ciing vitng dat dugc rit cao sau khi nito héa & nhiét do
500°C trong 24 + 60 gid. Tuy nhién loai thAn mdy nay gid thanh rat dt.

Vat liéu ré va don gidn nhat 12 bétdong hodc bétdng cot sit nhung chi diung &
nhitng mdy don gian, it di chuyén.

5.1.4. Tinh todn than mdy

D€ tinh todn cho than mdy, thay thAin mdy bing mot mang dim c6 hinh ddng don
gidn. Sau d6, phén tich hiténg va dod 16n cdc luc tdc dung 1én thin mdy, tinh cdc loai
bién dang va ng suit udn, xofin (theo tai liéu mon “Stc bén vat liéu”).

Tinh todn thAn mdy c6 thé #ién hanh theo d6 bén hoic do cing vitng. Thong
thudng tinh theo dd cting vitng vi do'Gitng vitng 1a chi tiéu quan trong nhit d€ ddnh gid
kha ning 1am viéc clia thin mdy. Tinh thdn mdy theo dd citng vitng gdbm céc budc:

Lua chon so dd tinh todn clia than nidy,

X4c dinh céc lyc tic dung 1én than may.

Tinh todn do bi€n dang clia thin mdy.

D4nh gi4 két qua dat dugc va hoan thién cdc thdng s6 két cAu cdu thAn may
nhim nang cao do ciing viing.

1. So db tinh todn clia thin may

Dang don gidn cda thin mdy, tru mdy 1a dim hoic khung nhu hinh 5-5.

Hinh 5-5a: SJ @b tinh todn thin mdy tién, dic trung bing mot dAm dit trén hai
gdi tua ¢6 do dai tinh todn 1 (1 — khodng cach giita cac d€ clia thAn mdy, hoic giita cic
di€ém dit mdy & vi tri nim ngang).

Hinh 5-5b: Sd dd tinh todn mdy khoan ding, dién hinh cda khung hé; c6 cic do
dai tinh to4n 12 phan cong x0n /; va chiéu cao chiu bién dang ciia tru 1,.

Hinh 5-5¢: S d6 tinh todn clia mdy phay giudng, dic trung bing khung siéu tinh.
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Hinh 5 — 3: 50 dd tinh todn thin mdy

2. Xac dinh luc

a) M4y tién
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Hinh 5- 6: So do luc va moémen tdc dung trén mdy tién

Hinh 5-6a: Céac phan lyc trong mit phing thing géc vdi truc chi ti€t gia cong.

Hinh 5-6b: Mdmen udn va xoin & mit phing ngang.

Luc cdt phét sinh khi tién gém c6 Py Py, P,

Luc tic dung 1€n u ding A va 1én u dong B.
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T4i trong nguy hi€ém nhit xuit hién khi gia cong chi tiét c6 chiu dai bing
khodng cédch 16n nhat giita hai miii tAim va dao tién cit & phan giita chi ti€t. Mit cit
ngang chi ti€t coi nhu khong ddi doc theo chiéu dai clia né nén trong lugng G chi tiét
gia cong c6 thé dit & gitta va phan luc do né tao ra & hai miii tim bing G/2.

— Luc tdc dung 1€n u ding A:

ZA:PZ%_g‘ YA=PY%+PX%:A=\/ZA2+YA2 (>-1)

— Luc tdc dung I€n u dong B:

Zs = PZ%—%; Yy = Py%—PX%;B= 75>

Y2 (5-2)
Trong d6:d — dudng kinh chi tiét gia cong.
— Luc chiéu truc Xy, tdc dung 1én u ding:
Xa =P, + Atgo + K (5-3)
Trong do: Py — Tug cit.
Atgo — 10 chiéu truc clia phan lyc tai mili tAm.
K — luc kep chi (i&t gitta hai miii tam (K = 0,25 Py).

— Luc chiéu truc Xp: tac dung 1én u dong, thay ddi trong qué trinh cit. Thanh
phan Px Iam gidm tai chi mii tam @.dong nén luc kep K gidm. Do d6 phai 1ay gid tri
16n nhat cia Xg:

Xp = Btga + K (5-4)

— Luyc tic dung 1&én ban dao, truyén qua thdn mdy va lam cho né bi udn, xoin bdi
cdc mOmen:

M, =Px.c

(5-5)
My =Py.c

Trong d6:c — khodng cdch tir tim chi tiét d&€n dam.

b) Mdy khoan cin

T4i trong cla tru, 6ng xoay ciing nhu can mdy dat tri s6 16n nhit n€u nhu can
mdy nim & vi tri cao nhat clia tru, va hop tdc dd & vi tri xa nhat trén diu ngoai cla
can.

— Mémen xoin cda cin My,
M, =P.e [Nmm] (5-6)
Trong d6:P — luc chay dao.

e — khodng cdch tir truc miii khoan d&én dudng trong tim clia can trong
mit phing thing géc vdi can.
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— Géc xodn ¢; clia can duéi tic dung clia mémen xoidn M,
Goc xoén trén 1 don vi chiéu dai clia mot dAm c6 tiét dién vong xuyén (hodc chit
nhat rong) dudc tinh:
3 M,,.K
2(F, +F)F,s G

0 [rad] (5-7)

Trong d6: K — chu vi trung binh cia tiét dién vong xuyén [mm].
F, - ti€t dién gidi han bdi chi vi trung binh [mmz].
F,, F, — dién tich dugc tao nén bdi vong ngoi va vong trong clia xuyé&n [mm’].
s — bé day vong xuyén [mm].
G — modul dan hdi trugt ctia cAn [N/mm’].
Piih, L

1M 7 |

o

Is
—=— Fl/b

¢
7

il S =n
| PifE . F Z mi
e[| | —: E : J P
el @ %] E
Fifh, 4 -
:--—I— =
I 2
— '
ORGSR = by 8id
|
]

Hinh 5 — 7. S0 do Lge wi momen tde dung trén mdy Khoan odn

Né&u M, tdc dung 1én cin & khodng cach tAm tru mdy 1a dx thi géc xodn do; = ¢;.dx

1
My j K dx  [rad) (5-8)
G 1 2(F, +F)F,s

Hay: ¢ =

Coi nhur 6ng xoay quanh tru khdng bi xodn nén c6 thé 13y tich phan tir gidi han ban
kinh r va truc cia mii khoan.
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— Momen udn clia tru trén mit phang thing géc véi truc clia can:
M, =P.[; (5-9)
— Momen udn clia cin tdc dung 1én ti€t dién nguy hi€m nhit:
M, =G..ls + Gh.lb, — P(l 1) (5-10)
Trong d6: G, — trong lugng clia can.
Gy, — trong luong ctia hop toc do.

— Luc tdc dung xuéng d€ mdy: Theo kinh nghiém, do bi€n dang cla d€ mdy
khoan can sé& dwa dén 1/3 do 1&ch vi tri clia truc chinh (2/3 do tru va cin gy ra). Dudi
tdc dung cla luc chay dao P, d€ mdy chiu tdc dung cla luc nén. Cdc momen P.[; va
P.[ ¢6 xu huéng tich tru ra khdi d€, 1am cho d€ chiu tdc dung udn.

3. Tinh do bi€n dang

Duéi tdc dung clia ngoai lyc, thin mdy bi bién dang uén va xodn trong hai miit
phing toa do.

Néu thAn mdy c54iét dién ngang 1a bién kin, tinh todn bi€n dang nhu cic phuong
phdp trong mon “Sitc bényat ligu”.

Véi thain mdy c6 tiét dién ngang 13 bién dang hd, can luvu ¥ d&€n 4nh hudng cia
cdc sudn ngang ndi lién cdc thanh, mAy (hinh 5-8).

ip NN ilf % ip n=4

=7 TS
: T

z' ® L ﬁ

i) E) c)

NN

Hinh 5— §: Anh hudng cia suom ngang dot vl di wdh cia thin mdy

Hinh 5-8a cho thdy 4nh hudng clia sudn ngang ddi v6i do udn clia thin mdy trén
mit phiang ding khong ddng ké. Khi tinh todn bi€n dang udn, c6 thé 14y momen quén
tinh J, theo truc y — y. Tréi lai, d8i v6i dd ctiing vitng clia mit phing ngang thi sudn
ngang c6 tdc dung quan trong (hinh 5-8b). N&éu khong c6é sudn ngang, mémen quin
tinh tinh theo truc z’ — z’ cho do ctng vitng thip. Néu c6 sudn ngang, mdmen quin
tinh tinh theo truc z — z.
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Anh hudng cla sudn ngang d&€n do udn clia thAn mdy dudc tinh véi hé s6 kinh
nghiém k, (bdng 5-3). Mdmen quén tinh diing dé tinh todn c6 thé 14y theo cong thifc:

t=kuJ; (5-11)
Bdng 5-3: hé sé kinh nghiém k,

AR IAAIAAISITS, | A ARSI
L G00 | 222 YA
Dang suon AR AAAISLIIAIIS (AT AT
SuGn vuong Sudn chir U Sudn chéo
Ky 0,1 +0,2 0,3 +0,45 0,4+0,5
Ky 0,08 = 0,2 0,15+0,3 0,25 + 0,4

V6i thin mdy dai, chon gid tri nhd va thAn mdy ngédn chon gid tri I6n.

D& tinh chink'xic, dwa thAn mdy vé dang khung (v6i sudn vudng) hoic hé thdng

dim (sudn chéo) va i trong cla thin mdy dudc tip trung thinh mot luc dit giita hé

thong siéu tinh (Hinh 5-8¢). B bi€n dang (dd vong) tai tiét dién quy udc (JE), dugc
tinh theo cong thic:

Pl

= - 1 2
48(JE), 12

y

Trong d6: y — dd bién dang 16n nhat cfia thAin mdy trong mit phing ngang.
I, — chiéu dai tinh ton gifta haig0i da.
Tri s6 (JE)q phu thudc dang sudn ngang:
— Sudn ngang vudng:
(JE)q=S.i.J.E (5-13)
Trong dé: J; — mdémen quén tinh do udn ctia mot thanh.

S| — hé s6 phu thudc s& sudn ngang n (n cang 16n thi S; cang 16n). Véin =1
thi S; =8.

— Su®n chéo:
(JE)q = S2.F,I2.E (5-14)
Trong d6: F, — dién tich tiét dién ngang clia thanh.
S> — hé s8 phu thudc vao n, tinh theo cong thiic:

sino.cos’ o

F
12| ™ 4+ asin’ o
Fu

Sy =

(5-15)
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Trong d6: o — phan nita géc sudn chéo.
F, — dién tich tiét dién ngang clia sudn chit U.
a — hé s phu thudc vao sd sudn n (14y theo Bang 5-4).

Bdng 5-4: Tinh hé s6 a theo sé suon n

n 2 4 6 8 10

a 1 3 6,3 11 17

Tinh bién dang xodn dudc ti€n hanh theo cong thic ddi vdi bién dang thanh
modng, tiy thudc ti€t dién c6 bién dang kin hay hd (Hinh 5-9).

R a7
gz “ | 7
51 | = T
! ¥ ¥
g j/ Y L
L B B
—— a P
@) B

Hinh 5 — 0. 5o dd tinh todn 1502020 ngang cia than mdy

Véi tiét dién ngang c6 bién dang kin (hinh 59a), géc xodn trén sudt chiéu dai
cta thdn mdy dugc tinh theo cong thic:

M, 1 1,

p=—"> = [rad] (5-16)

4GF 9,

Trong d6: F — dién tich gidi han bGi dudng trung binh cia cdc thanh.
L;, 8; — chiéu dai va bé day clia cdc phan trong tiét dién.

. B
Vi cac thanh c6 chi€éu day nhu nhau thi: 28—‘ =§ (K — chu vi trung binh cta

1
bién dang tiét dién ngang).
Vi du: N€u tiét dién ngang cta thin may la hinh chit nhat réng nhu hinh 5-9a thi:

F=(a-3).(b-)va Z;—i=m

i
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Do d6, géc xodn trén toan bod chidu dai clia thAn mdy trong trudng hop nay:
M, (a+b-23)l,
(p =
2G(a-8)* (b—58)*5

(5-17)

D6i véi thain mdy c6 ti€t dién ngang nhu hinh 5-9b, viéc tinh todn géc xodn phic
tap hon va chi c6 thé 1ay tri s6 gin diing. Néu trén mot mit ctia bién dang chi c6 mot
ranh nhd, do ciing vitng cda thin mdy ciing bi gidm mot mic do rat 16n. Hé s6 gidm
dd cing vitng xodn k, c6 thé 14y theo bing 5-3 tly thudc vao hinh ddng clia sudn
ngang.

Néu rianh nhd 13 hinh chit nhat ¢6 canh dai ;, canh ngin §;, géc xodn cda than
mdy c6 ti€t dién hd 1a:

o ML
3
G 1;8;

o) mdy tién, @ chuyén vi ciia dao yo do bién dang cda thin mdy phai thod diéu

kién sau:

(5-18)

yo < [Yg) (5-19)
vdi [yo] — @0 chuyén vitho phép clia dao do bi€n dang clia than mdy, c6 thé chon
[yo] = 0,04 + 0,07mm.
Do chuyén vi ciia dao yo do biéh. dang clia than mdy dudgc tinh:
Yo=Y+ oH (5-20)
véi: y — bi€n dang udn ctia thin mdy & chi&’dit dao.
H — khodng cdch tir dudng tAm thin may dén dudng noi lién cdc mii tAm clia
may tién.
¢ — gbc xodn clia thin mdy trong ti€t dién dit dao;
Ngoai ra, con cin kiém tra lai diéu kién ng sudt cif phét sinh trong thAn may

theo diéu kién:

1= 3M§ < [1] (5-21)
1i 8i

v6i ting suat cit cda than mdy lam bing gang [t] = 8 + 12 N/mm® va biing thép
[t] = 15 + 20 N/mm’

Mot s6 di€m cin luu ¥ khi thiét k& than mdy:

— Véi than mdy tién, chiéu rong B clia thAin mdy c6 4nh hudng quan trong t6i do
ciing vitng. Chiéu rong B bing chiéu cao H s& c6 do cling vitng cao nhat.

— V6i than may ngdn, hinh ddng ctia sudn ngang khong c6 dnh hudng 16n. Nhung
v6i than mdy dai, sudn chéo c6 tic dung tdt doi véi do ciing vitng.
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— Than mdy c6 ti€t dién kin ludn ludn cho dd citng vitng cao hon bat ky loai sudn
ngang nao.

5.2. THIET KE SONG TRUQT

5.2.1. Yéu cdu ciia séng truot

S6ng trugt cia mdy cdng cu ¢6 hai chifc ning cd béan:

— Dung d€ din hudng cho cdc bo phan clia mdy nhu ban mdy, ban dao, xa ngang
... theo mot quy dao hinh hoc cho trudce.

— Pinh vi diing cdc bo phan tinh nhu hop tdc dd, hop chay dao ...

Do vay, séng trudt can cé cdc yéu cau sau:

— P4m bdo d6 chinh x4c tinh va d6 chinh x4c di chuyén cho cdc bd phan ldp trén
dé. Yéu cau nay chi yé&u phu thudc vao dod chinh xdc gia cong sdng trugt, cdch bd tri
phit hgp cdc bé mét chiu luc. B6 tri sao cho Iuc tic dung 1én song trugt 12 nhé nhat va
bién dang song trudf ki it nhat.

— Bé mit lam vié¢cphii ¢6 kha ning chiu mon cao d€ ddm bio dd chinh x4c lau
dai. Yéu ciu nay phu thud&vio do ciing bé mit cda song trugt, 6 béng bé mit cia
sOng trugt va ca ché do boi iron ya bdo quin séng trugt.

— K&t ciu séng trugt phdi don'gidn, c6 tinh cdng nghé cao.

— C6 kha niing diéu chinh khe h&dhi mon, tranh dugc phoi va bui.

5.2.2. Két cdu song truot

1. SOng trudt phing (con goi 1a séng trugt Rinh chif nhat), c¢6 cdc dic diém:

— C6 thé bd tri theo phuong nim ngang hoic thiang ditng. Trong trudng hgp nim
ngang, song trudt phing d& giit diu boi tron, nhung citig d& dong lai bui, phoi va cic
tap chat 1am 4nh hudng bé mit 1am viéc clia song truot.

— D@ gia cong, dé 1ip rdp va stra chita, d& kiém tra cdc thong s6 hinh hoc clia
song truot.

— CAn ¢6 ¢ cau diéu chinh khe hé.

K&t cau loai nay thudng cé nhitng dang chinh y&u nhu hinh 5-10.

—_—
iy A = ! . B=(1,5+25H
H "7/ ?I 77— b= (0f4 + 0,’5)H

— b Hinh 5-10: Két cdu séng truot phdng

P NN = & o S e a el T TR
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Kich thu6c ¢d ban ciia song truct 12 chiéu cao H. Dy tri sd ctia H thudng dung: H
=10, 12, 14, 16, 18, 20, 22, 25, 30, 35, 40, 45, 50, 60, 75, 100 [mm].

Nhitng kich thudc khéc thudng 14y phu thudc vao H.

2. Song trugt ldng tru (con goi la sdng trugt tam gidc). Co6 hai loai: doi xting va
khong doi xding (Hinh 5-11).

> 0,25H 0,25H

B N

)
— : 0 :D
=) 920 £

45" 45 ] 1
ﬂJ ) R | 15 + 30°

Hinh 5-11: Két cdu song truot ling tru

0,1H

1,5H
1,6H

Pic diém cda son truct ling tru:

— [t bi phoi hoic tap ¢hat 1am x4y xdc bé mit, vi phoi d& bi trugt khdi cdc mit
phing nghiéng.

— C6 thé ty diéu chinh khe h&dudi tic dung cia tai trong.

— Kho giit dau trén bé mit nghicng.

— Ché€ tao va stra chita kh6 hon song trirdt phing, nhung d6 mon ctia né it dnh
hudng dén do chinh xdc cda mdy.

3. Séng trugt chit V

Chi yéu dung trong cdc mdy bao giudng, phay giuong hay cic loai mdy cd 16n
v6i van tde 16n.

......................

30° 30°

a) b)

Hinh 5-12: Két cdu song trugt chit 'V

Néu & vi tri nim ngang thi viéc boi tron dé dang, nhung mit 1am viéc dé bi phoi
lam x4y xa4t.

Dang séng trugt hinh 5-12a diung cho mdy loai nhe va trung binh. Loai m4y ning
thudng dung theo dang & hinh 5-12b.
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4. Song trudt dudi én

Chiu tai trong tif ba mit. N6 c6 thé ddm bao vi tri clia chi ti€t trugt theo hudng
1én, xudng, cling nhu § mit bén. Loai nay ding phd bién dé di dong ban mdy, ban dao
cidc mdy ti€n, may phay ...

Viéc diéu chinh rat dé dang vdi mot thanh ném. Tuy nhién viéc ché tao va kiém
tra tuong doi phic tap, khé giit dau, phoi d& ket vao giita cdc mit 1am viéc. Do cling
vitng thap, chi y&u dung d€ di dong chi ti€t v6i van tdc thap.

|\ /
- 552 fﬁ“ 0,1H

Hinh 5-13: Két cdu song truot va ranh truot dudi én

5. Song trudt hinh tru

Loai sdng trugt nay thudng dung & nhitng mdy c6 luc cit nhd, c6 dudng chuyén
dong ngin, hoic dung dé mang xa ngang, ning can nhu § mdy phay giudng, mdy

khoan can.
/']/ Chi tiét trugt
Yz

Song trugt

[

Hinh 5-14: Két cdu séng iruot hinh tru

Pé di dong nhitng ban may ning, thudng diing 2s6ng trugt try, hoic ding t8 hdp
v6i mot song trugt phiang.

Song trudt tru c6 két cAu don gidn, dé ché tao, nhung do cing virng kém va khi
mon khong diéu chinh dugc.

5.2.3. Diéu chinh song truot

Piéu chinh khe hd clia song trudt khi 13p 14 can thi€t vi khong thé ch€ tao chinh
x4c cling nhu sau mot thdi gian 1am viéc bi mon. C6 thé dung cic gidi phdp sau:

1. Piéu chinh sdng trugt phing: diing mi€ng dém phing hoic nghiéng.

— Néu ban dao c6 4 mit dm vao song trugt (hinh 5-15a): Tac dung cla luc V
dugc khir bi 2 mi€ng dém phing 1 va 2. D€ khit khe hd do mon sau mdt thdi gian
l1am viéc, phai thay mi€ng dém khdc. Con khe hd theo phuong thing ditng dugc diéu
chinh do mi€ng dém nghiéng c6 bé day thay d6i 3. P nghiéng ctia cic mi€ng dém
nay tir 1:40 d&n 1:100. K&t cau clia loai vit diéu chinh cho trong hinh 5-16.
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Hinh 5-16: K&t cdu vit diéu chinh miéng dém nghiéng

— Néu ban dao ¢6 3 mit Oroyio sdng trudt (hinh 5-15b): Tac dung cda lyc V
dugc khir bi 2 miéng chin 1 va 2. Pé&khit khe hd do mon sau mdt thdi gian 1am viéc,
phdi diing phuong phap cao ra bé mat lap, mi€ng dém hoic thay ddi tim thép méng 1
nhu trong hinh 5-17. Con khe hé theo phuddg thing ditng duge diéu chinh do vit 3 tic
dong 1én miéng dém phing 4. Mi€ng dém phiang 4 nén bd tri & phia sao cho luc tic
dung vao bé mit clia sdng trugt d€ tai trong khon&'iic dung truc ti€p vao miéng dém.

K&t cAu nay 1am cho viéc gia cong cdc bé mit difrhiréng don gidn hon.
7
[
i ZAANN
I 1941%

|

S -

1L N \

:\\\ \ k\ AN K\
Al A

(@) Q)
Hinh 5-17: Phuong phdp khit khe hé khi ding miéng dém phdng

\§
M

2. Piéu chinh séng trudt dudi én: ding mié€ng dém c6 ti€t dién hinh binh hanh
(phing nhu hinh 5-18a va b hoic nghiéng nhu hinh 5-18c) hoic mi€ng dém c6 tiét
dién hinh thang (hinh 5-19).
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() @)
Hinh 5-19: Phuong phdp khit khe hé khi ding miéng dém hinh thang

5.2.4. Bdo vé va boi tron sdng truot

Bio vé sdng trudt khdi bui ban, hat mai, phoi kim loai ciing nhu boi tron hop 1y
bé mit séng trugt c6 tic dung gidm dd mon dang k€ clia sdng trugt va giir duge do
chinh xdc ban diu clia song trugt.

Céc phuong phdp bdo vé sdng trugt thudng dung Ia:
— Dung 14 chin 14p trén ban dao va cuing di dong v6i ban dao (hinh 5-20).
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— Dung cic chdi quét, lau di dong cling v6i ban may.

— DAy song trudt bing cdc 14 thép x&p chdng 1én nhau hoidc cdc tim cao su, chat
déo dan hoi.

Hinh 5-20: Bdo vé séng truogt bang ld chdn

Ngoai ra, d€ bdo vé song trudt hitu hiéu, cAn phdi bdi tron sdng trugt thudng
xuyén bing mot man diu cé do day tir 5 + 8pum. C4c phuong phdp boi tron sdng trugt
thudng dung la:

— BOdi tron don gidn: dugc ti€n hanh bing tay theo dinh ky hoidc dung cd ciu ty
bdi tron do cdc hdc chita dau clia sdng trudt ngang.

Phuong phapb0i tron nay dé thyc hién nhung chua thuc sy hiéu qui, khong ddm
bio boi tron déu.

— Boi tron dp luc: @ua dau cé 4p sudt po vao cdc rdnh trén bé mit trudt, tao ra
ch& dd ma sat uSt giita cacBé mit trudgt. S6ng trugt duge boi tron bing phuong phip
nay goi I3 sdng truct thiy tinh:

3 3

" @ .

\

W% 1A v,
T/ — A T
A 7

\

J u\< 1Y) Hinh 5-21: So dé béi 1ron dp luc

DAau c6 4p suat po tir bom dau 1, qua bd loc 2, van tiét luu 3 dwa vao cdc rinh dau
4 trén bé mit séng trudt. Ap sudt dau c6 gi4 tri 16n nhat p; tai ving chung quanh ranh
diu 4 va nhd dan dén dp suit khi quyén khi ra d&€n mép sdng truot.

Kha ning chiu tdi P clia song trudt dudc tinh theo cong thifc:
P=p.Fa (5-22)
V&i p; — dp sudt ctia dau trong rianh dau.
F — dién tich bé mit trugt, dudc tinh F = B.L (hinh 5-22).
o — hé s& gidm 4p trong khe hd, dugc tinh gin ding nhu sau:
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gofly L, b bl 11 (5-23)
3 6L 6B 3LB) 3

C4c dang ranh diu thudng dung trong song trugt thity tinh cho trong hinh 5-22.

—

-

Hinh 5-22: Cdc dang ranh ddu trong:song truot thity tinh

5.2.5. Vit li¢u song truot

1. Gang

Vit liéu gang c6 d6 chiu mon cao. Po chiu mon cé thé ning cao bing phudng
phdp toi cao tin, tdi véi ngon 1tra han hoi.

Gang c6 thé tdi cao tin tot nhat 1a gang cai bién. B& mit sdng trugt bing gang toi
cao tan gidm dugc do mon khodng 7 + 8 1an so vdi song trudt khong tdi. BE day 16p
t6i clia song trugt bing gang 1a 3 = 0,2 mm. Po ciing c6 thé dat dudc & gang cai bién
la HRC =45 + 55.

T6i bing ngon 1tra 13 cho ngon I¥a di dong déu trén bé miit clia sdng trugt va lién
sau mo han ¢6 voi nuée lam ngudi. PO sdu tdi thdong thusng 1a 2,5 + 4 mm. do cing
dat dugc 1a HRC = 45 = 53,

Gang t6i dugc phai 1a gang ciu cé cau tric perlit, lugng C = 0,5%, tot nhat 1a C
= 0,7 = 0,8%.
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2. Thép

Trén cdc mdy hién dai, ngdy cang c6 xu huéng ghép song trugt bing thép 1én
thin mdy bing gang hay thép tim. Uu diém clia phuong phip nay Ia tié€t kiém dugc
vat liéu va c6 tudi tho cao hon. Céc loai thép thudng ding 1a:

— Thép 15: c6 thé tdi trong nudc. Dung 1am sdng trugt dai tir 500 = 700 mm gdm
nhiéu phan ndi lai.

— Thép 20X: it bi€n dang khi toi, sau khi thim than c6 thé diing 1am song trugt
dai. Sau khi thAm than va t6i dat dugc dd citng HRC = 56 = 62.

— Thép 40X: diing cho nhitng sdng trugt cé yéu ciu dic biét. Sau khi tdi cao tan
c6 do ciing HRC =52 + 58.

3. Chat déo

Thudng dung 1am séng trugt ngédn nhu sdng trudt ban may, ban dao.

Uu diém: d6 chin mon cao.

Nhudc diém: hé sd din nhiét nhd, khodng 1/100 + 1/150 hé s& din nhiét clia
gang. Do d6, trong truttig hop ma st kho thi vt liéu c6 thé néng dén 120 + 130°C va
& nhiét dd nay ching rat d&chay.

5.2.6. Tinh todn séng tript

Do chiu mon 1a chi tiéu quan trong vé kha ning 1am viéc clia song trudt. Khi tinh
todn sdng trugt ti€n hanh theo cdc bude:

— Xdc dinh céc luc tdc dung 1én tirng §é mit cla sdng trugt.

— Tinh 4p sudt bé mit trung binh tdc dungdén tirng bé mit clia sdng trugt.

Xdc dinh 4p suat bé mit 16n nhat.

— So sdnh 4p sudt bé mit 16n nhit véi dp suit hé mit cho phép tinh tir thuc
nghiém.

1. Xac dinh luc

Trén hé thong ban dao mdy tién (hinh 5-23), ¢6 cic luc tic dung sau:

— C4c thanh phan lyc cit Py, Py, P,.

— C4c phan lyc A, B, C tdc dung 1én song trugt cla thin mdy.

— Trong lugng G ctia hé thong ban dao, cé thé bao gdm ca trong ludng chi tiét
néu tinh cho ban m4y phay, bao ...

— Luc kéo ban dao Q.
— Luc ma sit pA, puB, uC, ngudc chiéu véi chuyén dong ctia ban dao.
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Hinh 5-23: So dé tinh todn soug trugt mdy tién

Luc kéo ban dao Q = Q, dung ¢ic cong thiic da biét & phan tinh cong suit dong
co dién. N&u ding co ciu vitme — dai oc dé thuc
hién viéc di chuyén ban mdy, Ivc Q cing ¢hiéu véi
huéng chuyén dong va khong cé phan lue” song
song v6i P, va P,. Néu dung cd cdu banh rang
thanh ring, ngoai Q, con c6 hai thanh phan Qy va
Q. véi cach tinh:

Qy = Qx.tgd } (5-24) (&8 \/l// :
Q. = Qx.tg(an + p)

véi: ol — gbc dn khdp clia ring (o = 200)- Hinh 5-23: So dé lic trong co
p — gbc ma sét trén ring (p ~ 5° + 7°). cdu bdnh rdng — thanh rdng

d — gbc nghiéng cilia ring.
Trong trudng hgp banh ring thing: § = 0 thi Qy = 0
Hé phuong trinh can bing tinh:

2X=pu(A+B+C)+P,—-Qx=0 (5-25)
2Y = Asino. — Bsinf} + Py =0 (5-26)
27 = Acosa + Bcosp+C-P,-G-Q,=0 (5-27)
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2M, =Cyc + Pyz, — P,z; — Gyg— Q,yq=0 (5-28)

2M, = Axacosa + Bxgcosf + Cxc + Pyz, — P..xp — G.xg + Quzg — Qxo + H(A+ B
+C)s=0 (5-29)

2M, = Axasina — Bxgsin — Pyyp + Pyxp + Quyo— M (A+B +C)t=0 (5-30)

Trong dé: s, t — cdnh tay don tdng hop cdc luc ma sit.

Hé sd ma sat dudc chon:

— Van toc trudt 16n: p =~ 0,05 + 0,10.

— Van toc trudgt nhd: pu ~ 0,10 = 0,15.

D& cho viéc tinh don gidn hon, cho lyc Qx nim trong mit phing (x, z), tic 1a yq =
0 va dung cdng thiic gin ding trong phin tinh cdng suit dong cd dé€ xdc dinh Qy
Ngoai ra, chi can tinh téng cic lyc theo tirng chiéu truc:

X =P, Y=P,Z=P,+G,M,=P,y,~ Pz, + G.yg

Khi d6, cdc ¢ tic dung thing géc 1én bé mit song truct 1a:

M M
C=-3:.C= X' (5-31)
Ye Ye
A= (Z+Q, —.C)sinB—YcosB (5-32)
i+ B)
B= (Z2+Q, —.C)sinoH—Ycosa (5-33)
sin(a + 3)
2. Tinh 4p suat trung binh
Ap suit trung binh tic dung 1én cdc bé mat AyB, C la:
A
== 5-34
PAt alL ( )
B
= 5-35
PBt bL ( )
C
= 5-36
Pct oL ( )
Trong d6: L — d6 dai lam viéc clia sdng trudt.
a, b, c — cdc bé rong bé mit 1am viéc clia song truct.
3. Xdc dinh 4p suat 16n nhat
— Xdc dinh toa d0 xa, Xg, Xc cia di€ém tdc dung cda 3 Iuc A, B, C
Pit: Axacosa + Bxpcosp + Cxc = My
. . — (5-37)
— Axasina + BxgsinB = M ,,
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Khi d6, phuong trinh (5-29) va (5-30) dudc viét lai:
y =— Pxz, + P.xp + Gxg — Qxzqg + QXqo — H(A +B +C)s
Mz =— Pyyp + Pyxp + Qxyqo — 1 (A +B +O)t
Dit di€u kién 12 My da dugc xdc dinh trudc: méomen tdc dung 1én song trugt phia
trude 12 M; va mdmen tdc dung 1&n sOng trugdt phia sau 1a My = My — M. Khi d6 ta ¢6
hé 3 phuong trinh bac nhat nhu sau:

(5-38)

| <

M| = Axcosa + Bxgcosp
My = Cxc (5-39)

M , = — Axasina + Bxgsinf3

Giai hé phuong trinh nay dugc:

X = MlsmP—MZ cosf (5-40)
Asin(a +B)
xg 3 M sina.—Mz cosa (5-41)
Bsin(o + )
M Mo —
Xc = CH - M>CMI (5-42)
— Dang phan bd 4p sudt trén bé'mit song trugt (hinh 5-24)
A A
N
S =
i Q
o] M L 4
A
J &2 (3)
(@
A [ A
S g
x &
g
L 1~ A
(©) (d)

Hinh 5-24: So dé phén bé dp sudt trén song trugt
e Phan bd dp suit theo dang hinh thang (Hinh 5-24a): diy la trudng hop tdng
quét nhat va trong tAim dit tai di€ém goc cla tdi trong v6i hoanh dd x, dudc tinh theo

cong thic:
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XA

- £ pAmax _pAmin (5_43)
6 PAmax T PAmin

Nhdn xét: n€u 0 < x5 < % (hay 0 < XTA < é) thi 4p suat luén phan bd theo dang
hinh thang va ngudgc lai.
e Phan bd 4p suit theo hinh chit nhat (Hinh 5-24b): néu x5 = 0 (hay % =0),

theo cong thitc (5-40) c6: pamax = PAmin-
e Phin bd 4p suit theo hinh tam gidc trén su6t chiéu dai L (Hinh 5-24c): néu xa

E (hay X _ l)’ thi : PAmax ~ PAmin
6 6 PAmax T PAmin

Nhu vay chi ¢6 thé pamin = 0.

=1 hay PAmax — PAmin = PAmax T PAmin

e Phin bd 4p suat theo hinh tam gidc trén mot phin cda chiéu dai L (Hinh 5-

24d): néu x5 > %(hay % > %). Khi d6 theo cong thic (5-43) co6:

L —Pavd L — P Ami
= PAmax — PAmm > — suy ra: PAmax — PAmin >1,tl/I'C 1a pAmin<0-

6 PAmax t PAmin 6 PAmax T PAmin

— Tinh 4p suat 16n nhat py..

Sau khi xdc dinh tri s& %, tific 1A xdc dinh dang phan bd 4p suit ta tinh dudc ap
sut 16n nhit pmax trén titng bé mit clia sONEtriot.

e Phan bo 4p suat theo dang hinh thang: P + Pmin = 2Pt -

Thay vao cong thic (5-43), tinh dugc:  pmac=p (1 + 6%) (5-44)

e Phan bd 4p suit theo hinh tam gidc trén mot phan ciia chiéu dai L:

1 L
L= —pmax.3] —— X
Pt 2}? (2 j

P = 2p.L B 2p.L
AL x] 3.5[1-2%
2 2 L
4 1
Pmax = gpt X (5'45)
1-2—
L

e Phin b 4p suit theo hinh tam gidc trén sudt chiéu dai L: day 1a dang dic biét

ctia hai trudng hgp trén. Thay % = % vao cong thic (5-44) hodc (5-45), ta dugc:
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Pmax = 2Pt
e Phin bd 4p suit theo hinh chit nhit: ppa.x = pi. Py 1a trudng hgp 1y tudng.

Néu 4p suat trung binh dudi tdc dung cua lyc A 1a pac = L dudc thay vao céac
a.

cong thidc tinh ppax G trén, ta co:

A 6x L
Pamx =L ( L j 6 (5-46)
A 2L L
max — —— T _—. khix = — 5-47
Pamax= 7L 15L—3x 6 (>-47)

Tinh tuong ty d€ x4c dinh cdc gid tri pemax, PCmax-

Chii ¥: cdc dang phan bd 4p suit da trinh bay chi ding trong trudng hop chi c6
mot mit clia séng trudt chiu tdc dung cia tdi trong, tic 1a khi thanh ném & phia dudi
song trugt duge dieu chinh véi mot do hd nhat dinh ma momen M, khong triét tiéu
né6 dudc.

Sau khi tinh dudc 4p suAt 16n nhat pmax, phai ki€m tra theo diéu kién 4p suit cho
phép [Pmax 1. P31 v6i s6ng ot mdy cong cu bing gang, [Pmax | dugc chon nhu sau:

— S6ng trugt chuyén dong vGi van téc nhd, tuong dng vdi van toc chay dao &
may tién, may phay ... thi [pmax] =25 =3 MN/m’.

— S6ng trugt clia mdy cé van (Oc truct 16n, biing van tdc gia cong nhu mdy bao,
may xoc thi: [pmax] = 0,8 MN/m”.

— Song trugt cic mdy dic biét, lam vic& vdi tdi trong nidng va cd dinh thi [pmax]
thap hon nhitng tri s6 néi trén khodng 25%.

— Mady ning ¢6 van tdc trugt nhd: [pmax] = 1 M.
— M4y niing ¢ van toc trugt 16n: [pmax] = 0,4 MN/1
— S&ng trugt may mai: [pmax] = 0,05 + 0,1 MN/m?.

Song trudt bing thép chua c6 s6 liéu chinh xdc. Né&u chi ti€t bing thép trudt trén
gang, [pmax] 14y gin vdi nhitng gia tri trén. N&u thép trugt trén song trugt thép, [Pmax]
c6 thé ting tir 20 = 30%.

5.3. THIET KE SONG LAN
5.3.1. Két cdu song lin

Song lin dudc st dung rat rong rii trén cdc mdy cong cu hién dai c6 dd chinh x4c
cao nhu mdy mai, mdy doa .. So v6i song trugt, sdng lin c6 hé s6 ma sdt nhd hon
khodng 20 1dn nén d6 mon rit nhé va tudi tho ting cao.

Nhudc diém ctia song lin 1 ché tao khé, gia thanh cao.

denspkt.edil. v
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Song lin c6 thé chia 1am 2 loai: s6ng lin hd va song lin kin, tiy vao cdch bd tri
céc chi ti€t lin giita bd phan c6 dinh va bo phan di dong.

— Séng lin hd (Hinh 5-25): C4c vién bi va con lin dit trong nhitng vong cach lip
gifta cdc bé mit din huéng clia thAin mdy va ban mdy. Con lin di dong vdi van tdc
bing ni¥a van téc ban mdy. Ding c¢d cidu din huéng cho cdc con lin di dong theo
huéng ngudc lai d€ ting hanh trinh ca ban mdy. Loai nay ding trong cdc trudng hgp
tai trong chii yéu ctia song lin 1a trong lugng clia ban mdy, it bi thay ddi trong qua
trinh gia cOng.

Hinh 5-25: Két cdu séng ldn hé
a) loai bi b) loai con ldn tru

90

@) @

— Song lin kin (Hinh 5-26): ddciing vitng cao hon loai hd vi dudc tao ra luc cing
ban diu bing mdt thanh ném hoic mi€ng chin, tuong tu nhu cdch diéu chinh khe hd
trong sdng trugt.

N7 / A
' %4 == '\?—lll \

©)

Hinh 5-26: Két cdu séng ldn kin

a) loai con ldn tru trong ranh V
b) loai con ldn tru trong ranh dudi én
c) loai bi ldn trong ranh 'V
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D6i véi tdi trong bé, thudng dung song lin bi (chiu dugc tdi trong tir 600 + 1500N
trén 100mm chiéu dai diy bi). TAi trong 16n hon thi diing con lin, hodc t8 hgp giita bi
va con ldn.

Hinh 5-27 thé hién két ciu clia co cau hdi bi trong sdng lin. Cic con lin dugc bd
tri thAnh mot ddy lién tuc gitta 4 thanh tru, trong d6 2 thanh dudc lip & bo phan cd
dinh va 2 thanh dugc 1ip & bo phan di dong. TAm din huéng 1 dudc 1ip & mdi dau cla
song lin d€ dinh hudng con lin vao rinh hoi bi 2.
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Hinh 5-27: Co cdu héi bi trong séng ldn
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5.3.2. Tinh todn séng ldn
1. Tinh theo d6 bén
Luc nén 16n nhat tic dung Ién chi ti€t lin:
Pmax = Pmax-t.b (5-48)
VOi: Pmax — 4p sudt 16n nhdt cta song trugt [MN/m?].
t — budc cia chi tiét lin, tic 1a khodng cdch giita cdc vién bi hay con lin [m].
b — chiéu rong s6ng din [m].

T4i trong cho phép theo nhitng diéu kién clia dd bén tiép xic:

— So6ng ldn dung con lin: [P] = 60.d.bg (5-49)
— S6ng lan ding bi: [P] = 6o.d° (5-50)

véi: o0 — ting sudt quy udc lién quan dén tiét dién cia chi ti€t lan [MN/m?].
d — dudng kinh bi hodc con lan [m].

bo — chiéu dai con 1in [m].

C4ch chon tng suatquy udc:

— Song lin biing thép tai (c6 HRC = 60) ding bi: 14y oy = 0,6 MN/m’.

— Song lin biing gang (c6 HB = 200): 18y oo = 0,02 MN/m®.

— S6ng lin bing thép t6i dung ¢on lan: 14y oo = 15 + 20 MN/m?.

— Song lin biing gang ding con lindliy oo = 1,5 + 2 MN/m?,

Néu ké dén sai s6 do ché tao song dankhong chinh x4c va kich thudc chénh léch
clia cdc chi tiét lin, cAn 14y o gidm di 20 + 30%:

2. Tinh theo d9 ctiing vitng

— D06 bién dang clia s6ng lin diing con lin:

d=ci.q  [um] (5-51)
— Do bién dang clia séng lin dung bi:
d=cpP [zm] (5-52)

Trong d6: q — tdi trong trén don vi chiéu dai ctia con ldn [N/mm].
P — tdi trong trén 1 vién bi [NV].

A N A A- Af o N o mm
¢1 — hé s6 dan hoi ctia séng lan dung con lian [um.?].

¢, — hé s6 dan hdi ctia song lan dung bi [zm/N].
Do ciing vitng clia song lin ding con lin gin bing véi do ciing vitng clia song
trugt. PO citng vitng clia song 1in dung bi (bi c6 cung kich thudc dudng kinh vdi con
14n) nhé hon khodng 2 + 3 1an d6 ciing vitng clia song lin ding con lin.
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Song lin c6 thé thuc hién lugng di dong diéu chinh rat bé v6i do chinh xdc cao.
Vi sdng lin c6 dd cing vitng khodng 30 + 40 N/um, sai sd diéu chinh c6 thé dat tir
0,1 0,2 um.

K&t cAu mot sd loai sdng trugt vong (hinh 5-28) va sdng lin vong (hinh 5-29)

dung trong mdy tién ding va may doa.
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Hinh 5-29: Két cdu séng lin vong
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Chuong 6 CO CAUMAY

Co ciu mdy 12 bo phan mdy dung d€ thuc hién mot chiic ning, mdt nhiém vu
nao d6 trong qué trinh gia cong ciing nhu diéu khién qué trinh gia cong véi nhitng
nguyén tic va do chinh xdc nhat dinh theo yéu cau.

Co ciu st dung trong cdc may cong cu c6 rat nhiéu loai va rat nhiéu dang. Du6i
day 12 mot s6 cd ciu mdy chinh y&u dudc téng hop phan loai theo dang chuyén dong
va cdng dung cua né nhu:

— Cd cau chuyén dong thing.

— Cd ciu chuyén dong khong lién tuc.

— Co ciu ddo chiéu.

- Co ciu diéu khién.

— CG ciu an'toan.

6.1. CO CAU CHUYEN BDONG THANG

Chuyén dong thing 1a chuyén dong thudng gip nhit trong may cong cu. N6 c6
thé 12 chuyén dong chinh (nhiG,m4y bio, mdy xoc, may chudt) hoic chuyén dong
chay dao (nhu & may bao, may maiychuyén dong diéu khién va diéu chinh ...

Trong mdy cong cu, cé cdc dang triyén chuyén dong thing sau: dang cd khi, dién
tlr, thiy luc va khi nén, trong d6 cd ciudang co khi rdt thong dung. Cic co ciu
chuyén dong thing dang co khi dé bién chuyéa dong quay thanh chuyén dong thing
nhu c¢d cAu banh ring — thanh ring, truc vit — thagh riing, vitme — dai 6c, thanh truyén
— tay quay, culit, cam ...

Trong pham vi gido trinh nay, chi dé cip dén mdt s6 cd ciu chinh thuc hién
chuyén dong thing bing cd khi.
6.1.1. Co cdu banh rdang — thanh rdang

Co ciu banh ring — thanh ring dung d€ bi€n ddi tir chuyén dong quay sang
chuyén dong tinh ti€n hoic ngugc lai. Co ciu dugc st dung dé thuc hién chuyén dong
chinh nhu trén mdy bao giudng hoic chuyén dong chay dao nhu trén may khoan.

Hinh 6-1: Co cdu bdnh ring — thanh rdng

Thanh ring

Banh rang

¥




O hanh trinh nhd, chf c6 mot phan bdnh ring 1am viéc nén cd cdu nay trd thanh
cO ciu quat ring — thanh ring. Loai nay dung nhiéu nhat trong viéc di dong ban dao &
mdy ty dong.

< R P ~ N
Uu diém chinh clia ¢d cau nay:
A ~ N A z R A A ~ %
— Hiéu suit truyén dong cao, c6 th€ truyén cong suat 16n.

Chi tiét bi dong c6 thé truyén dong vdi van tdc nhanh.

— S& chi ti€t cda cd cau it va tuong doi dé ch€ tao, d€ 1dp rap.

1. K&t ciu va diéu kién k¥ thuat

Thanh rang cda truc chinh mdy khoan (hinh 6-2.a) c6 thé ché tao truc ti€p trén
truc.

Thanh ring clia ban dao mdy tién nhiéu dao, mdy tién ty dong c6 thé dugc ché&
tao truc ti€p hodc gidn ti€p 1én chi tiét truyén dong.

(a) —‘_

Hinh 6-2.a: Thanh rdng cta truc chinh mdy khoan.

6-2.b: Thanh rdng trén mdy bao giuong.

Thanh rdng trén may bao giudng (hinh 6-2.b) do c6 dd dai 16n nén thudng dudc
ch& tao thanh nhiéu phin va 1ip ghép lai v6i nhau. PE ting d6 ciing vitng, thanh ring
ndy dugc dit vao giita hai song trugt clia ban mdy. P€ ting ti s6 truyén va gidm s&
vong quay cua banh ring, banh rang phéi c6 dudng kinh 16n: Dy, = 600 + 700 mm,
mddun trong khodng 20 + 25mm trd 1én. PE cd ciu lam viéc ém, ngudi ta c6 thé ding
banh ring nghiéng.
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— Trong cdc may tu dong hodc nka tu déng, do hanh trinh lam viéc nhd nén
thudng st dung cd cAu quat ring — thanh ring dé thuc hién chuyén dong cda ban dao
(hinh 6-3).

Hinh 6-3: So dé co cdu
quat rang — thanh rdng

trén mdy tién tw dong

2. Luya chon vat liéu va yéu cAu vé nhiét Wiyén
Lya chon vat li€u va yéu cau vé nhiét luyériphdi dua vao van tdc va diéu kién

lam viéc cta co cau:

— Vin t6c nhd, bd truyén hd, kich thudc 16n: duns gang CHY28-48, CH 38-60
hoiic gang céi tién MCH 35-60.

— Van toc trung binh va 16n: dung thép 40, 45, 50 va nhiét luyén dén do ciing it
nhat HB = 230 + 260.

— Cd c4u bdnh ring — thanh ring lam viéc véi van toc nhé nhung luc tic dung
1én ring 16n can dugc ché tao cdc chi tiét bing thép hdp kim nhu 40X, 40XH.

3. Tinh todn cd cAu banh ring — thanh ring

Ngoai viéc tinh todn dd bén bdnh ring nhu trong phudng phdp tinh todn bianh
ring trong mdn hoc “Chi ti€t may”, cin kiém tra d6 bén ti&p xiic khi thuc hién lugng
chay dao, tiic 1a Iyc chay dao Q phai thod méan diéu kién:

Q<[Ql (6-1)
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Vi luc vong cho phép [Q] tdc dung 1én thanh rdng dudc tinh:

» Zmb.sin2a

[Q]=1,4.107q [N] (6-1)

q — tng sudt nén 16n nhat khi thanh ring ti€p xiic véi banh ring [N/m’]
q <30 (os— Ung suat gii han chdy cda vat liéu).

Z — s0 riing cla banh ring.

o — goc an khdp rang.

m — modun [mm].

b — chiéu rong banh ring [mm]

E - modun dan hdi [N/m’].

6.1.2. Co cdu truc vit — thanh rdang

1. Pic diém

* Uu diém:

— Chuyén dong ém.hon bdnh ring — thanh ring, dic biét 1a khi ddo chiéu vi
trong cling mot ldc ¢6 nhiéixing dn khép véi nhau.

— C6 thé dat van toc chiyén dong nhd hay 16n cho lugng chay dao khi cin thiét
ing v4i s6 dau mdi va sd vong quay.ciia truc vit thich hop.

— Rat phit hgp trong trudng hop ¢ y2u cau do dai hanh trinh tuong ddi 16n.

* Nhuoc diém:

— Ché tao phic tap.

— Hiéu suat thap.

Truc vit thudng dudc ché tao tir thép 45 hoic thépy 15X hay 20X thdm than hoic
t0i, con thanh ring lam biing gang chéng mon. Ciing ¢4 khi thanh ring bing thép va
truc vit bing déng thanh.

2. Céc loai cd ciu truc vit — thanh ring

a. Thanh rdng cé rdng thdng hodc rdng nghiéng

AR S\

a) b) c)
1 = Truc vit 2 — Thanh ridng

4

Hinh 6-2: Co cdu truc vit — thanh rdng cé rdng thdng va rdng nghiéng
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- Ring thing: truc cda truc vit dit chéo so véi truc clia thanh ring (hinh 6-2a).

— Ring nghiéng: hai truc c¢6 thé dit chéo nhau mot géc, tao ra khd ning dung
banh ring dudng kinh 16n dé quay truc vit nén cd cidu lam viéc ém hon (hinh 6-2b).
Néu hai truc dit song song nhau (hinh 6-2c), dudng kinh dinh clia banh ring quay truc
vit can phai nhé hon dudng kinh trong clia truc vit, do d6 4nh hudng khong tot dén sur
chuyén dong ém va hiéu suit truyén dong.

Chiéu dai cta truc vit thudng 14y bing:
h
1>7 —
k
Trong d6:  h — d0 ning cuda truc vit.
k — s6 ddu mdi cla truc vit.

b. Thanh rang c6 dang bdnh vit
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Hinh 6-3: Co cdu truc vit — thanh vit i¥ong mdy phay givong

Thanh ring tr§ thanh mdt banh vit dic biét c6 dudng kinh v6 cung 16n (dugc goi
la thanh vit 1). Khi d6, dudng tAm cta truc vit 2 va thanh vit song song v4i nhau va
duong kinh dinh ring cla bdnh ring 3 quay truc vit phai nhd hon dudng kinh chan
ring cla truc vit. Piéu nay c6 thé giy kho khin trong két ciu clia co cau.

Uu diém ctia loai nay 1a c6 cdc ring ti€p xdc trén toan bé mit nén kha ning chiu
luc cao hon, chiu mai mon t6t hon trong khi & loai truc vit — thanh ring thi chi ti€p xiic
trén mot s6 di€m cla ring.

Co cau truc vit — thanh vit thudng dung d€ di dong ban mdy mdy phay giudng.

Chiéu dai truc vit thudng 14y bing:

1=(8+10).t

Trong d6:  t— khodng cdch chia rang.
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6.1.3. Co cdu vit me — dai éc truot

1. Pic diém

— P chinh xdc truyén dong cao, ti s truyén gidm tdc 16n. C6 thé dinh vi mot
cdch tin cdy vi tri cila cum mdy dich chuyén.

— Truyén dong ém, c6 kha ning ty him va truyén dudgc luc 16n.

— C6 thé diing d€ truyén dong nhanh véi vit me cé budc ren hoic s6 vong quay
16n.

— Hiéu suat truyén dong thdp nén it ding d€ thuc hién nhitng chuyén dong
chinh, nhung dugc dung nhiéu trong cd ciu chay dao, cd ciu diéu chinh clia mdy cit
kim loai va nhitng cd ciu cla cic loai do ga dic biét.

2. K&t cau

a. Dang ren: Vit me thudng c6 2 dang ren chd yéu sau:

— Vit me cédang ren hinh thang géc 30° ¢6 wu diém: gia cong don gian, c6 thé
phay hoic mai. Néu'ding vdi dai 6c bé ddi thi c6 thé déng md 1én ren dé dang.

— Vit me ¢6 dansten hinh vudng chi dung & nhitng mdy cét ren chinh x4c va &
cac may tién hét lung.

Vé mit két ciu, cd ging ché tao vit me c6 hai ¢d truc nhu nhau dé sau mot thdi
gian 1am viéc, c¢6 thé 1ip ddo ngude,vit me lai nhim lam cho bé mit 1am viéc cla ren
dugc mon déu & hai bén. Pudng kink'¥it me thay ddi trong gidi han tir 10 + 200 mm
phu thuéc mdmen cin truyén va duge chon theo gid tri tiéu chuén.

b. O dé vit me

— O d3 vit me c6 tiac dung bdo ddm cho truciehuyén dong véi do ddo hudng truc
va hudng kinh nhd.

— Nhitng yéu ciu vé & dd vit me ciing tuong ty nh'6 dd truc chinh nhung do luc
tdc dung 1én 6 d& vitme nhé nén két ciu don gian hon.

C6 hai loai 8 d3 vitme 1a & trugt va & lin.

Hinh 6-4: Két cdu & dé vit me
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c. Dai éc ciia vit me
— Dai éc lien: dung trong cd ciu vit me — dai 6c c6 ché dd lam viéc it, khong
A A A P 7 s~ 2 2 Rz A A~ .
yéu cau do chinh xdac cao, gilra cdc ren ¢6 thé c6 dd hd nhat dinh.
- R ~ PENG N N . sz N ~ z Y ~ A
Uu di€m clia co ciu dai &c lién 1a don gidn, gid thanh thap, c6 thé ty him & mot

mifc do nhat dinh.
563 2
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Hinh 6-5a: Pai dc li¢idang don gidn

6-5b: Pai éc lién co-thé diéu chinh dé ro bding tay

DPé€ khit d9 ro trong co cAlr vit me — dai 6c, dai 6c lién thudng dudc ché tao lam
hai phan, c6 thé diéu chinh do rd giira hai phan theo chiéu truc tu dong hoic bing tay
sau mot thoi gian lam viéc.

Céch diéu chinh bing tay d6 rd clia’dai 6¢ lién c6 hai phan (hinh 6-5.b): phan 1
clia dai 6c¢ gin chit vao bd phan di dong thing 2 bing vit 3, phdn 4 clia dai oc bi dich
chuyén theo chiéu truc khi diéu chinh vit 5 diydnit ném 6 xudng.

P& diéu chinh ty dong do ro cla dai oc lién, ¢6 hai cdch: dung 10 xo (hinh 6-6a)

hodc dung khi nén (hinh 6-6b
odc dung khi nén (hin ) "r"_'f—_."
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7
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Hinh 6-6a: Piéu chinh tu dong dé ro ciia dai 6¢ bing 10 xo
6-6b: Piéu chinh tu dong dé ro ciia dai 6¢ bing khi nén
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— Pai 6c hai mita: st dung dé€ déng hoic tich dai 6c¢ ra khdi vit me khi tié€n ren
trén mdy ti€n ren vit van ning

Hinh 6-7: Pai 0c hai nita.
1 = Vit me

2 — Pai 6c hai ntra

3 — bia c6 ranh cong

4 — Chét

5 — Tay quay

d. Phutong phdpgidm dé bién dang ciia vit me
A A‘ ¥ : ~ 2 e Y 2 N Z 2 1A 1 P 22

— Nang cao dd cifng vitng cua goi dd bang cdch dung bac c6 ti 1€ 1 16n (v6il -
chiéu dai va d — dudng kinh twong cla bac dd). Phuong phdp nay ciing 4p dung cho vit
me ngin chi c6 mot g6i d3 duy nhat va khi dé dai 6¢ dugc xem nhu gdi dd thit hai.

— Khong b tri vit me & ngoai thin mdy ma b tri vao trong thin mdy dé€ gidm
moment 14t clia ban mdy hay ban xa dao trong mit phing nim ngang. K&t cidu nay
thuong dugc st dung trong mdy tién ren chish xdc cao, mdy tién ning, may phay ...

- Diing g6i d3 treo phu cho nhitng vit n{e.qua dai va ning. G6i d& nay hoic 1a
bi ddy di cling vdi ban xa dao trong qud trinh di chuy&n hoic 1a chi bao mot phan chu
vi clia vit me. Trong trudng hdp thit hai thi dai 6¢ cling phai dudc thiét k& chi bao mot
phan ctia vit me (hmh 6-8). Nhugc diém clia k&t cau nayta lu‘c chay dao tiac dung léch
tdm c6 xu huéng udn cong truc vit me.

Hinh 6-8: Go6i do treo phu
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3. Vat liéu vit me — dai 6c

Vit liéu dé ché tao vit me, dai d¢ dudc Iva chon phu thudc vao cong dung clia co
cAu, cAp chinh x4c va yéu cau vé nhiét luyén.

Vit liéu ding cho vitme dugc dé nghi nhu sau:

— V6i vit me khong cAn nhiét luyén dén dd citng cao: dung thép 45, thép 50
hoac thép tu dong A40T".

— V6i vit me doi hdi bién dang nhd, c¢6 do cling cao va do chinh x4c cao diung &
nhitng may mai: thudng sit dung thép dung cu dic biét XBT hoic XTI (néu yéu cau do
cing HRC = 50+56) hoic thép 65I" (néu HRC = 35+45).

— Véi vit me ¢6 do chinh x4c rit cao nhu trong mdy doa toa do: nén dung thép
dung cu Y10 va Y12.

Ché& @6 nhiét luyén phu thudc chat lugng clia thép va do cling yéu cau. Nén ding
nhitng phuong phap nhiét luyén khong tao bién dang 16n nhu tdi cao tin. Ngoai ra,
ngudi ta con dung eic phuong phap hdi phuc to nhién hoic nhan tao d€ khit ing suat
du.

Vit liéu dung cho daiéc dudc dé nghi nhu sau:

— V6i cd cAu yéu cau do chinh x4c cao: diing dong thanh thi€c 0D10-0,5 hoic
011C6-6,3.

— Véi co cdu yéu ciu dd chinh&dc trung binh: c6 thé ding gang chiu mon.

D& tiét kiém kim loai mau, c6 thé thé tao dai 6¢c ghép c6 2 16p: bén ngoai bing
thép hoic gang, bén trong bing kim loai ma;

4. Tinh todn vit me — dai 6¢c

a. Tinh todn theo d¢ chiu mon

Do chiu mon bé mit ren dudc xdc dinh bing 4p sudttrung binh p trén bé mit lam
viéc cua ren:

Q.h

= N/mm?] < 6-2
P n.dz.tz.L.z[ ] [p] (6-2)

Trong d6: Q — luc chay dao tdc dung trén vit me [N]
h — budc ren [mm]
d, — dudng kinh trung binh cta ren [mm]
t, — chiéu cao 1am viéc cla ren [mm]

L — chiéu dai cta dai &c [mm]
z — s6 dau moi ren
[p] — 4p sudt trung binh cho phép [N/mm?]
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Do vit me cia mdy cong cu thudng dung ren hinh thang (t, = 0,5 —) va dat A’ =
z

L N cN o . ~ 1
— (chon A’ =2,5 + 3,5) nén dudng kinh trung binh can thi€t cua vit me sé la:

2
2Q

dy= |—%
T w o Ipl

Q

0,8 | —— [mm]

A [p]

(6-3)

Ap suit trung binh cho phép [p] (N/mm?) 14y theo (bdng 6-1) sau:

Bdng 6-1

- e R .
Pic diém cta vitme

Vit liéu cta vitme va dai oc

Thép khong to61 +
hop kim

Thép khong téi | Thép toi +
+ ddng thanh ddng thanh

Truc ¢6 ren chinh xac

<2

2+3 4+6

Truc ¢6 ren binh thtigng

4-+5

711 10+ 15

b. Tinh todn theo do Ordinh

Can phai ki€m tra vit me theo d6 6n dinh, tic 1a ki€m tra theo dd udn doc clia vit
me khi chiu tdc dung clia luc chay:dao Q néu ty so giita do dai chiu 4nh hudng uén

1 1 .
doc truc 1 va dudng kinh trong d; cta vit.me 16n (— > —O), trong d6 v — hé so phu
v

2

thudc cach ldp rap hai ddu truc va tinh chdt,phan bd nodi luc trén cd chidu dai truc
(béng 6-2). Kiém tra dd 6n dinh bing cach kicm tra hé sd an toan n khi uén doc theo

diéu kién:

n < [n] (6-4)
Hé s an toan cho phép [n] dugc chon nhu sau:
e n=2,5+ 3 khi truc thing diing, khong c6 luc hudng kinh tic dung.
e n=3,5+ 4 khi truc thing diing va c6 chi y dén trong lugng ban than.
e n =4 khi truc nim ngang va cé chii y dén trong lugng ban than
Hé s6 an toan n dugc tinh theo cdng thic:
_Qe _ n° Edpin _ EJmin 6-5)
Q (vh’Q Ql1?
th . , .
véim = v_2 — hé s0 phu thudc cach lap rap hai dau truc (bdng 6-2).
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Bdng 6- 2

L/d |Pic diém ldp diu truc So d6 14p rap m v
PN N N L
53 He\u déi}l I.a ngam hoan / 7 42 1
toan c6 dinh / 1 77 2
1 dau ngam hoan toan, %_/‘\m__ﬂ_{{m 5 g 1
. 8 | o
| diu khong 7 @ v 2.8
1 ddu ngdm hoan toan, N )2 1
N 777 T =y
| dAu khép dong i NG
1,5+3
2 dau khong ngam /f 1,8 7 S
hoan toan 7 @ i ’ V1.8
C4 2 daula khép don

Theo cong thitc Euler, firc nén 16n nhit Q. c6 thé din dén d6 udn doc la:

2
E.J¥
Q= e [N] (6-6)
v.D
Momen quén tinh cin thi€t clia tiét dién vit me:
dy 12
o= S = 2 QL (6-7)
64 m E

V6i E — modul dan héi [N/mm’]
Vi vit me ren hinh thang:

Tc.dit

d d, ) ..
Jmin = —1 0,375+ 0,625—2 | = 0,01 2+3—2 |d{ [mm?] (6-8)
64 d, d

c. Kiém tra do cing viing

Bién dang cta budc ren h [mm] dudi tdc dung cla Iyc kéo hay nén Q [N] Ia:
Q.h
Ahg=+ — mm 6-9
Q EF [rmm] (6-9)

e \ df
Trong d6: F — ti€t di€n tinh theo dudng kinh trong d; cuaren , F = % [mm?].

E — modul dan hdi cta vat liéu truc [N/mm?).

196

2 Trrowe B Gr ohaw Ko thuse TP
VIEH .['!I._iﬁi__a‘.--..{ SIE [ LTl I 1

hittp /A www.thuvienspkt.ed . v

o g

LT



Su thay ddi budc ren h dudi tic dung ctia mdmen xoidn M, trudc va sau khi bi
xodn mot géc ¢ (hinh 6-9) dudc tinh nhu sau:

Ahyy | Any
Hinh 6-9: So dé khai trién budc ren T h
trudc va sau khi xodn A
Pr Pr
2mr
¢ ¢
Ahyy=+h ~ *h — 6-10
. 2nt @ 27 ( )
M., .h
Vi = - mm
¢ % [mm]
Jp, — mdémen qudn tifth doc cyc
G — mddun dan hoi trust,
M, .h?
= Ahy=+ —2% TR 6-11
M G, [1ma) (6-11)
Bién dang toan phan trén mot budc ren i
Qh M, h?
Ah =| Ahg + Ahy | = + mm 6-12
T 2nGJp[J (0-12)
df df h
ma G=04E ;1 = T4 _p 41 5, - QB (6-13)
32 8 21
. tgf
Trongd6: n = ———
tg(B+p)

B — g6c nang cla ren.
P — géc ma sit, p = arctgp~ 6+ 8°
Thay (6-13) vao (6-12):

2
Ap= Q0 (R [mm] (6-14)
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Bdng 6-3: Bang tri s6 bién dang cho phép clia budc ren vit me

Cap Sai s& cho phép ctia budc ren [m]
chi}nh Trong Sai s6 16n nhat clia ren
:Zz ]fllrztc Trén do dai Trén. toqém chiéu
ren | | 25mm | 100mm | 300mm | >300mm | dafcuatuc
0 +2 2 3 5 7 10
1 +3 5 6 9 12 20
2 6 9 12 18 23 40
3 +12 18 25 35 45 80
4 +25 35 50 70 90 150

d. Kiém tra sicbén
Do vit me chiu kéthgp Iuc kéo (hodc nén) va mdment xodn nén phai kiém tra
diéu kién vé ting suit tuong:duong o

o < [o] (6-15)
véi [o,] — ing suit tuong duong, cho phép, dudc 14y theo ng suat gigi han chiy

cua vat liéu vit me: [o] <

3+3,5
2 M. N
6= Vo +41° = (QJ 4 X N/mm’] (6-16)
F K,
3
Thay My = 25 [Nmm] va K, = =9 = E Y o 6-16):
2nn 16 4
Q h )
= o= . [1+1,6| — [N/mm®) (6-17)
F T]dl

6.1.4. Co cdu vit me — dai oc bi
1. Pic diém
— T6n that ma sat it nén hidu suat cao, c6 thé dat tir 90 + 95%.

— Luyc ma sit gan nhu khong phu thudc vao van toc chuyén dong, do dé ddm bio
chuyén dong dn dinh & nhitng van téc nhd.
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— Hau nhu khong c6 khe hd trong méi ghép ren va cé thé tao ra luc cing cho
trude, ddm bao d6 cling vitng huéng truc cao.

Vi nhitng vu diém trén, vitme — dai dc bi dugc st dung cho nhitng mdy cin cé
chuyén dong thing chinh x4c nhu may khoan, doa toa do va cdc mdy diéu khién theo
chuong trinh s8.

2. K&t cau

L N\

G

a_—u

1=

ik k)

Hinh'6:10: So dé két cdu ciia vit me — dai ¢ bi.

Giita cédc rianh clia dai 6¢c Nva vit me 2, ngudi ta dit cdc vién bi 3. Vi vy, bién
ma sdt trudt trd thainh ma sit lin cia cdc vién bi chuyén dong mot cich lién tuc. Nhd
méng nghiéng 4 ma bi dugc dan tir ranticudi vé ranh dau.

Rinh cda vit me va dai 6c dudc ché t2¢ dang cung nita vong tron hodc dang rinh
vom (hinh 6-10b).

P& diéu chinh khe hd ctia vitme — dai dc¢ bi, dai dc kép dudc diing nhu trong hinh
6-11: Giifa cdc dai 6c 1 va 2, dit cdc vong cing 3. Khi si&t chit vit 4, cdc ranh clia hai
dai 6c sé ti sat vao bé mit bi, khir dudc khe hd gifta vit wie. va dai 6¢c dong thdi con tao
ra dudc luc cing ban dau.

.

O

—
]

Hinh 6-11: Co cdu diéu chinh khe hé ciia vit me — dai 6c bi.
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3. Tinh todn vitme — dai oc bi

Thudng chon trude cd cAu vitme — dai 6c bi theo tiéu chuin va ki€m tra lai diéu
kién tai trong tinh cho phép trén vit me:

Q=< [Q] (6-18)
T4&i trong tinh cho phép trén vit me dugc tinh:
[Q] =P.z. sina [N] (6-19)

V6i: z — s6 bi trong dai dc.
o — gbc ti€p xic giita bi va ranh, thudng 14y o = 45°.
P — tdi trong tinh cho phép trén 1 vién bi:
P=20.d> [N] (6-20)

Trong dé: d — dudng kinh bi [mm] (dudc chon theo tiéu chuin)

Hién nay, ngudi ta cOn st dung cd cdu vitme — dai 6c thly tinh. Nguyén 1y 1am
viéc clia co ciu nay.la ngudi ta dua dau vdi 4p suit p vio gilta cdc bé mit ren cia vit
me va dai 6c. Lép ditnay ném vao bé mit ren, 1am cho chiing khong c6 khe hd.

Uu diém: truyén dong ém, khong bi mai mon, hiéu suit truyén dong dugc nang
cao (0,98 = 0,99).

Nhuge diém: hé thong boi trda phiic tap, yéu cAu vé cong nghé ché tao va lip rdp
rat khic khe.

Co ciu vitme — dai 6c thiy tinh diige diing d€ di dong nhitng bd phian mdy c6 tii
trong 16n.

6.1.5. Co cdu vi dong

Co ciu vi dong thuc hién lugng di dong nhitng £ phan mdy véi van téc bé trong
céc co cau chuyén dong dodi hdi su chinh xdc va ém (co@iu thuc hién lugng chay dao
clia mdy mai).

Pé dim bao cong dung trén, co ciu vi dong phdi ddm bdo van tdc chuyén dong
16n hon van t&c téi han V, dudc tinh gan ding theo cdng thifc:
Ap.P

JV.j.m

V6i Ap — hiéu ctia hé s6 ma sat tinh va dong (bang 6-4).

V= [m/s] (6-21)

P — luc tic dung thing géc 1én bé mit séng trugt [NV].

v — hé sd khuéch tdn tuong ddi clia ning lugng khi dao dong(badng 6-4).
j— d6 cting vitng clia truyén dong  [N/m]

m — trong khéi ctia bo phan di dong  [Ns*/m]

denspkt.edil. vi




Pé ning cao dd ém va chinh xac cta lugng di dong bé can phdi gidm van tdc tSi
han V, bing c4dch ning cao d6 ctng vitng truyén dong j va gidm hiéu sd Ap.
Bdng 6-4

Vat liéu sdng trugt Ap v

Thép va gang 0,1+0,12 1,0

Thép hoic gang va dong thanh 0,05 =+ 0,06 —
Gang va chit déo 0,1 0,5

1. Cd ciu dan nd nhiét

4 § 2 A I )
{/ — CATATATAY. / ,/ }Q‘ .
AL % A A
S ——
b : - AR - \
TR AAVAN SALAAARRRAARRALY

1 — dng biing déng; 2 — bat: 3-g6idd; 4 - udimai;

5-daydiéntrd; 6-gditi; "7 10x0; 8- vdchia dung dich lam ngudi
Hinh 6-12: Co.cdu dan nd nhiét

Nguyén Iy hoat djng: Co ciu din nd nhiét'd€ thyc hién lugng chay dao cia da
mai gdm c6 mot dng biing ddng 1 v6i mdt dau lap o bac 2 dugce c6 dinh trong gdi dd
3 va diu con lai lip vao u d4 mai 4. Khi cho dong dién vao diy dién trd 5, ong 1 bi
nung néng va din nd, ddy u d4 mai 4 di chuyén theo chi€u miii tén vdi van toc dugc
diéu chinh bing bién trd. P&n cudi hanh trinh, u d4 cham vao goi ti 6 da dudc diéu
chinh vi tri theo yéu ciu, ddy dng vé bén phai va ép vao 10 xo 7.

Luong di dong clia ddu dng 1 dudc tinh bing:

Ali=o.1.At (6-22)
véi o — hé s6 nd dai cia vat liéu 6ng nung néng
1— @6 dai ban dau clia 6ng
At — gia s0 clia nhiét do.

Uu diém: di dong ém, dé diéu chinh lugng di dong.

Nhutge diém: nhiét @ 1am dnh hudng dén cdc bd phan khong cin thiét din nd lam
n6 bién dong dnh hudng dén d6 chinh xdc gia cong.

201

Thir vien Trieeng BH S pham Ky thudt

http:www.thuvienspkt.edii. v




2. Cd ciu tir gido

1 3 &
-7 [
C A1 f’fj
Hinh 6-13: So do co cdu tir gido = A A — 1 — - — {1
o 3345 i
i - A Al

— |

Nguyén Iy hoat dong: Thanh kim loai 1 1am bing vat liéu c6 tinh tit gido (co hodc
dan do tic dung cia tir trudng). Mot dau cda thanh 1 dudc 1dp cd dinh, diu con lai 1ip
trén b phan can di dong 2. Khi thay ddi cudng do dong dién trong diy din 3 thi tir
trudng quanh thanh kim loai s& thay d6i, khi€n dd dai thanh kim loai bi thay ddi va
lam bd phan 2 di dong.

Do dian dai (hoic rit ngin) cia thanh kim loai bing:
Alpb=2A.1 (6-23)
Trong d6: 1 -.40 dai thanh kim loai
A — do-dan dai tuong d6i cla vat lidu tir gido.
Nhuoc diém: hanh t¥loh cda co cau rat han ché vi trén thuc t& d6i véi thanh ¢6 1 =
100mm thi Al, =6 +7 pum

6.2. CO CAU CHUYEN PONG KBONG LIEN TUC
6.2.1. Co cdu bdanh coc — con coc
1. Pic diém va két ciu

Thuc hién chuyén dong khong lién tuc thew mot chiéu va ngin cin chiéu chuyén
dong con lai. Pudc sit dung trong co ciu chay dao igang clia mdy bao.

1 — Con céc
2 — Banh céc

3 — Hé thdng banh l&ch tAm

Hinh 6-14: So dé co cdu bdnh céc — con céc
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C6 3 loai cd cau banh céc — con céc: Con céc dn khép ngoai (6-14a), con céc dn
khép trong (6-14b) va con céc dn khép mit dau (6-14c).

Chuyén dong dugc truyén tir banh léch tAm hoic cd cdu cam. Thong qua hé
thong don tac dong, con céc thyc hién chuyén dong quay mot géc nhat dinh va ddy
banh céc dich chuyén (hinh 6-15).

Hinh 6-15: Bi¢u chinh co cdu bdnh céc — con céc

Ciach diéu chinh chuyén dang khong lién tuc clia co ciu:

— Thay d6i géc quay clia cAn mang con céc bing cich dich chinh con trugt B theo
rinh huéng tim trén dia quay (hinh 6-52) hoic theo rdnh trén thanh diy (hinh 6-15b
va ¢)

— Giit nguyén géc quay clia con céc nhirng che b6t mot sd ring nhat dinh cda
banh céc nhd mi€ng chin (1) d& con céc vugt len trén (hinh 6-16). Miéng chin dudc
gitt & vi tri theo yéu cAu nhd chét clia can (3) ldp vag tim cd dinh (2).

Céc dang ring cua banh céc thudng dudce st dung (hinh 6-17):
a=const + Dang khong d6i xting (a & b)* banh céc quay mdt chiéu

+ Dang ddi xtng (c & d): banh céc 1am viéc 2 chiéu

60
/T\ N\ G75m

(¢) @)

Hinh 6-16: Miéng chdn bdnh céc Hinh 6-17: Cdc dang rdng ciia bdnh coc
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2. Vatliéu

Con céc va banh céc thudng dudc ché tao tir thép 45 hoic 40X va nhiét luyén dat
— Banh c6c: HRC =45 + 50
— Con c6c: HRC =52 + 56.

3. Tinh todn

S& ring banh céc Z dudc xdc dinh tir yéu cau clia xich truyén dong, thudng chon
Z =12+ 250.

Modun m cua banh céc dude xac dinh theo cdng thic:
m=— [mm] (6-24)
p-v
Trong d6: P — luc vong tdc dung 1&€n banh céc [N]

y — 17 sO gilta bé day banh ring b va médun m. Chon y = b =1+4.
m

[p] — dpSudt cho phép tidc dung 1én ring clia banh céc [N/mm]. Vé6i vat
liéu 1a thép thong thudng thi p < 200 N/mm; thép toi bé mit: p = 400 N/mm.

Thuong moédun m = 0,6'2.2,5mm d€ dudng kinh ctia banh céc khong qua 16n so
vdi kich thu6e cdc bd phan truy&n.dong.

6.2.2. Ly hop mét chiéu (ly hop siéu viét)

1. Pic diém va ciu tao

Ly hop mot chiéu dudc stt dung trong miy ¢6 chuyén dong chay dao nhanh, dé€ cé
thé thyc hién chuyén dong chay dao va chuyén dong chay dao nhanh trén cling mot
truc (nhu trong mdy tién T620).

CAu tao clia ly hgp mot chiéu gdm co:

1 — Vanh dudc ché tao lién v6i banh ring d€ nhan truyén dong tir hdp chay dao.

2 — L&i nhan chuyén dong chay
dao truyén cho truc tron.

3 — Con ldn hinh tru.

4 — Lo xo diy con lin ludn tié€p
xuc vao ranh hep gitta vanh va 16i.

Hinh 6-18: Co cdu ly hgp mét chiéu
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2. Vit liéu
— Con ldn: thép LUX15, 40X va t6i dat dd ciing HRC = 46 + 53.

— Lai truc va vanh ngoai: thép 15X hay 20X, thAm than va tdi dat do ciing HRC =
58 +62.

3. Tinh toan

Theo so dd 1am viéc (Hinh IV-19), céc lyc tic dung 1én con lin gém luc phép
tuyéh Nj, N2 va cac lyc ma sat pN; va uN, va lam cho con ldan khong thé di chuyén

~—

v€ phia bén phai.

Hinh 6-19 : So dé tinh todivly hop mot chiéu

G6c ma st gifta cdc bé mit tiép wtic 1a:
p1 = arctgpL
P2 = arctgl,

Piéu kién dé can bing 12 géc o can thiét: o<,

& oSOl = COS2Pmin (6-25)

VGi Pmin 12 tri s8 nhé nhit gifta p; va p;

Né&u biét h, sé& tinh dugc:
h+r

coo = véio=3+10° (6-26)
R-r
Tur d6 c6 thé viét:
BHT S cos2p (6-27)
R-r

Bén kinh r cia con ldn dugc xdc dinh tir cong thic trén sau khi da chon trude h va
R thich hgp.

6.2.3. Co cdu Maltit

o - R N ~, g
1. Bdc diém va két cau

- TT R
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Co cAu maltit thudng ding d€ quay co cau chdp hanh véi géc quay khong ddi nhu
cdc ban mdy c6 nhiéu vi tri, dau revolver, co cAu cip phdi va truc chinh clia may tu
dong ...

Co cau maltit thudng st dung 1a cd cAu in khép ngoai, ¢6 cdc rinh huéng kinh phan
bo déu.

Hinh 6-20: So dé co cdu maltit

\L /:;‘ansf

Dia léch tim 1 Wi6n quay véi van tdc khong ddi va truyén chuyén dong qua dia
maltit 2 nhd chét 1éch tAw: 3. Chét nay khi ra khdi rinh thi dia maltit ngung lai. Ung
vGi moOt vong quay cua dia téch tAm ma dia maltit s€ quay mdt géc phit hop.

Goéc 1éch tAm cla rdnh va dGong tAm cla thanh truyén phai bing 90° thi chdt vao
hoic ra khéi rinh méi dugc ém, wradh dude chan dong.

Co ciu quay dia maltit c6 thé la thanh truyén, dia chdt, banh ring hodc banh vit
c6 mang chot.

2. Vatliéu

— Chét ¢6 1dp con lan: thép LLUX15 va t61 daedd cing HRC = 59 + 63 hodc thép
20X thdm than va t6i dat do ciing HRC = 58 + 62.

— bia maltit: thép 40X va t6i dat dd cling HRC = 45 +.50).
3. Tinh todn

Céc thong s6 can xdc dinh khi tinh todn co cAu maltit 12 s6 rinh Z clia dia maltit,
s0 chot k va s6 vong quay n clia dia 1éch tAm.
. N 4 A » . . 27
Goi 2a la géc 6 tam cua dia maltit, ta coé 2a = -

G6c quay 2B clia chot Iéch tAm trong hanh trinh lam viéc:

2Bz2(g—oc):n—2a

2 7-2
Thay 20, = —% s& c6: 2B = n(z2-2) (6-28)
zZ zZ
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G6c quay 2+ clia chot 1éch tAm trong hanh trinh chay khong:
n(z-2) n(z+2)

2y=2n-2B =21 - 6-29
vy=2n-2B =2n Z 7 (6-29)
Goi t;— thdi gian 1am viéc cda dia maltit [gidy], tdc 1a chot quay géc 23
tq — thoi gian dia maltit ddng yén [gidy], tic 1a chdt quay goc 2y
T — thdi gian cda toan bo chu ky [gidy], tidc 12 chdt quay géc 2n
Ta co: t—1=§= TE(Z—2)= Z-2
27 21/ 27
e _2r_mz+2) Z+2
T 2=n 217 27
ViT= o0 nén :
n
7-2 Z-2 30
= g = . — id 6-30
1= 7 [gidy] (6-30)
Z+2 Z+2 30
ta = T= . — id 6-31
1= % o [gidy] (6-31)

T cong thic (6-30), do ;2 0 nén Z > 2 hay s0 rinh ctia dia maltit khong nhd
hon 3.

Néu thoi gian dia maltit ding yér dude cho trudc, sd vong quay n clia dia 1éch
tam dudc tinh:

Z+2 30
Z ty

[v/phi (6-32)

DPé€ gidm s vong quay clia chdt 1éch tAm, tic 12 ¢idm momen quén tinh xuat hién
trong co ciu truyén dong, ngudi ta duing cd cAu maltit c5‘nhicu chdt 1éch tim.

Diéu kién d€ cd cdu maltit c6 th€ 1am viéc dugc 12 khi cht nay vao rdnh thi chdt
kia cAn phai ra khdi ranh, nghia 1a géc & tim d giita 2 chot k& ti€p nhau phai thoa:

7-2
0>2p= M (6-33)
Z
z s N Z - 2
Do céc chdt phan bd déu nén: Kook ©Z=2)
zZ
Vlk8:2nnén2n>thayk<2—Z (6-34)
zZ 7Z-2

tac 1a: kmax = 2—2

Z-2
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Co c4u maltit cia mdy cdng cu thudng diing s& chdt nhu trong bang sau:

Z 3 4 5 6 8 12
27 1 2
= 3 2— 2—
) 6 4 2 3 3 5
k 1+5 1+3 1+3 1+2 1+2 1+2

Ngoai ra nhim tranh hién tugng va dap khi lam viéc, cdc kich thu6e chinh cda cd
ciu maltit cAn c¢6 mdi quan hé hinh hoc

sau.:
A = Bzcos%:w/l _ 2 (2-35)

(&

1
e

vi tri chot bit ddu o ranh.

i
-
vGi R — bdn kinh cta dia maltit tinh t T/ l
!
|
|

N N 7 .\QI QJ
Chiéu dai cia ranh can 1dy 16n hon tri
sO sau: -
h=r+R-e 1
\
h=e (sin %-FCOS%—l) (2-36) i \

Hinh 6-21: So dé thiét k& co cdu maltit
D& c6 thé 13p dia 1éch tAm 1én truc c6@6i dF & hai bén, dudng kinh d cla truc can

phai:  d<2f=2(e—R)=2e(l - cos%)

hay & < 2(1 - coszj = 4sin? = (6-37)
€ Z 27
Piéu kién tudng tu cho dudng kinh clia truc d€ 1ip dia maltit:
o o1 —ginZ | 4sin?[ T~ (6-38)
e Z 4 27

6.3. CO CAUPAO CHIEU
6.3.1. Yéu cdu

Co ciu ddo chiéu trong mdy cong cu c6 thé diing co khi, dién, thiiy luc, khi nén ...
hoic bing cdc phuong 4n két hop. Viéc chon cd ciu ddo chiéu thich hop phu thudce
vao yéu cau, mifc d6 chinh xdc, tinh cong nghé va tinh kinh t& clia co cau ddo chiéu.

Céc yéu cAu cd badn ma co ciu ddo chiéu can phai ddp tng la:
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— C6 kha ning truyén mdmen xodn 16n nhit & cd hai chiéu chuyén dong ma
thong thudng cdc mémen xoidn ndy khong bing nhau.

— T&n thit ning lugng khi ddo chiéu phai nhd nhit d&én mifc c6 thé, dic biét trong
trudng hop can ddo chiéu thudng xuyén.

— Luc qudn tinh phdt sinh lic ddo chiéu khong 1am mon qud nhanh céc chi tiét
trong cd cAu ddo chiéu.

— Kich thu6c chung clia cd cdu ddo chiéu cang nhé gon cang tot.

— Néu cd cau dao chiéu khong lam viéc ty dong, luc can thiét dé diéu khién co
cAu d3o chiéu phai nhé d€ gidm mét méi cho ngudi diéu khién.

— Thod min dudc yéu ciu vé tan s6 ddo chiéu, thdi gian cho viéc ddo chiéu, do
chinh x4c vé vi tri va thdi diém dao chiéu.

6.3.2. Co cdu ddio chiéu bang co khi

— Uu diém: c6 két cdu kha don gidn, c6 tinh kinh t&€ cao. C6 thé ddo chiéu bat ky
mdt bd phan nao trong xich truyén dong clia mdy.

— Nhugc diém: khilam viéc bi va dap, thdi gian ddo chiéu 16n, luc quan tinh 16n.

Trong mdy cong cu thifde st dung céc loai cd cAu ddo chidu sau:

1. Cd ciu ddo chiéu dung ddi det

I .__.__>e.__.__ ..... I I .__.__._.>e.__.__ I

7L

\
I —X X — I — } —
A

Hinh 6-22: Co cdu ddo chiéu bdng dai det

Chuyén dong dudc truyén tir truc I sang truc II nhd mot diy dai thing va mot diy
dai chéo giita 2 truc. Tdc dung truyén dong tiy thudc tirng trudng hop sé do diy dai
thang hoic day dai chéo thyc hién. C6 2 trudng hgp:

a. Diing puli Idp long khéng (hinh 6-22a)

Trén truc II ¢6 ldp 4 puli, trong d6 2 puli giita 14p 16ng khong. Khi tay gat & vi tri
A, chuyén ddng truyén tir truc I sang II do diy dai chéo thuc hién. Khi tay gat & vi tri
B, diy dai thing s& truyén chuyén dong va lam thay d6i chiéu cia truc II.
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Nhugc di€m: mit bén cda dai mau mon do masat trong qud trinh gat vi mémen
qudn tinh cda cdc puli trén tryc II 16n khi ddo chiéu. St dung kim loai nhe dé€ ché tao
puli s€ gidm dugc mémen qudn tinh nay.

b. Dung ly hop (hinh 6-22b)

Tuy vi tri cia ly hgp sang phai hodc sang trdi ma chuyén dong cda truc II c¢6
chiéu kh4c nhau, trong khi dai khong cin phdi di trudt nén khic phuc dudc nhugc
di€m cia loai trén.

Co cau ddo chiéu ding dai det chii y&u ding trong mdy bio giliong c¢é van tdc
nhd. Trong cdc may hién dai rat it dung vi kich thu6c kh4 16n.

2. Co cau ddo chiéu dung banh ring tru

Dung d€ dio chiéu giita hai truc song song vdi nhau.

a. Dung banh rdng di truot

I —X Hai truc quay cling chiéu:
| 7 2 _ 7,
2y 2, 7
- Hai truc quay ngugc chiéu:
Z
|| =_ 22
Z;

IT —

Hinh 6-23: Co cdu ddo chiéu khong ciing toc do ding bdnh rdng di truot

Hai truc quay ciing chiéu:

1 Za Zy i = ﬁ
1 x—Ix Z,
— — Hai truc quay ngudc chiéu:
|
- ZO || . 22
— : : 1p =— Z_
Z4,._.|| 4
ZNN = | Pé van toc cda truc 1T khong
1 , .
n— | 4 - ddi khi ddo chiéu thi:
P
' . . Z V4
— ' ]~ i hay 21~ 22

Z, Z,
Hinh 6-24: Co cdu ddo chiéu ciing toc do
dung bdanh rdang di truot
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b. Dung ly hop

Dung céc loai ly hop (ly hgp vau, ly hop ma sét, ly hgp dién tir ...) thay cho banh
ring di trugt dit & ¢ truc c6 s6 vong quay 16n (truc chi dong) d€ khi dong cd lam
viéc cdc banh ring van c6 thé ding yén.

Dung ly hgp vau (hinh 6-25) thich hdp v6i hop chay dao cia mdy cong cu ¢ van
toc nhd, thdi gian ddo chiéu ngin. Ly hgp vau thudng bd tri trén truc bi dong II c6 s6
vong quay nhd d€ dé& vao khdp. Hinh 6-25a va c, s6 vong quay truc I va II khong bing
nhau khi ddo chiéu

i // A
A R

kﬂ

o L {0— K }
- z, a >
7R 77— 5%
| 1% L L
o= 4 2 3 7 L

(@) @) (c)
Hinh 6-25; Co cdu ddo chiéu dung ly hop vdu

Véi hop tdc dd mdy tién revolveér, mdy tién ren vit ... ¢6 van tdc khi ddo chiéu
truc chinh 16n, tan s& ddo chiéu cao thudng dung ly hdp ma sat (hinh 2-26). St dung
két ciu trong hinh 6-26 b va ¢ khi s6 cip ide.d6 trong dudng truyén thuin va khi ddo
chiéu khong bing nhau.

7 g 7 3 3 7

T
|

©)

Hinh 6-26: Co cdu ddo chiéu diung ly hop ma sdt

Ly hgp ma sit thudng dudc b tri & truc chii dong I c6 s& vong quay 16n va
moément xoidn nhd. Ngoai ra, bd tri ly hdp & truc cht dong I con c6 vu diém la khi ly
hop mé dit dong cd vin quay nhung tit ci cdc banh ring déu ditng yén khong quay.
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c¢. Dung dau ddo chiéu

Hinh 6-27: Pdu ddo chiéu

Céc banh ring trung gian Zo1, Zo; 13p.trén cdc rdnh cda mot tay gat cé thé quay
quanh truc bi dong II.
Theo hinh 6-27a, truc I va Il quay cling chiduydi ti s6 truyén
_ 2y Zy _ 7y

ij=——.— =

Zoy Zy 7,
Theo hinh 6-27b, truc I va II quay ngudc chiéu véi ti sO truyén
2y Zyp Zoo _ 72y

Zoy Zoy Z, Z,

it}

Nhudc diém chd y&u cia dau ddo chiéu 1a do ciing vitng kém, bdi tron kém do
cdc banh ring trung gian chi 1ip cong xon vao tay gat. Do d6, két cAu nay chi ding
trong cac mdy tién ren vit ¢d nhd.

3. Co cau ddo chiéu ding banh ring con

Uu diém: hai truc d4o chiéu c6 thé tao v6i nhau mot géc bat ky.

Nhudc diém: kich thudc tuong ddi 16n, lam viéc on, ché tao phic tap.

Cd ciu d3o chiéu dung banh ring con thudng ding trong cic xich chay dao.
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!_ZH 2 /3
7 r,rﬂ = ﬁaff
|_! ”}'_’f. :’:.’0

A== =

H‘H
t__'
&

I
N

77 2
(@)

Hinh a: 2 truc I va I dong Yam, hinh b: 2 truc I va Il vudng géc, hinh c: 2 truc I va

II hgp nhau mot géc bat ky.

Hinh a va b: s6'vong quay truc I va Il bang nhau khi ddo chiéu. Hinh c, d, e, f: s6
vong quay truc I va Il khong bing nhau khidido chiéu.

Hinh 6-28: Co cdu ddo chiéwding bdnh rdng con

4. C6 cau ddo chiéu hanh tinh

Co cau nay c6 thé vira ddo chiéu
vira thuc hién mot pham vi t s6
truyén vdi gia tri bat ky. Hinh 6-29 1a
co ciu ddo chiéu hanh tinh trong hop
chay dao cia ban mdy phay.

Chuyén dong dugc truyén tir dai
phing qua puli 1 va dén truc vit me 2
theo 2 cach:

- Pé thyc hién chuyén dong
chay dao chdm khi lam viéc, quay
banh ring 4 theo chiéu kim ddéng ho,
lam ly hop vdu L d6ng. Chuyén dong

LSXSSRSRA
/ 23 22
- -
A
B ~ 2
o= — /NN~
74 71 / 1
N
Dai phang

Hinh 6-29: Co cdu ddo chiéu hanh tinh

truyén tf puli qua cd c&u hanh tinh 1am quay truc vit me véi toc do6 cham.
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Ti s6 truyén ip, clia co cAu hanh tinh 1a:

Z Z
= | ——=L||-=2 :+§. @: 33 (6-39)
7,) "z, ) T30 32 »
Néu s6 vong quay ctia puli 12 n [v/ph] thi s& vong quay cia truc vit me 1a:
33 n
n=n(l-ip)=n(l- —)=— — 6-40
1 =10(1 — in) =n( 3 ) %) (6-40)

Nhu vy, truc vit me s& quay ngudc chiéu véi puli va chdm hon puli 32 1an.

— DE€ thyc hién chuyén dong chay dao nhanh, quay banh ring 4 ngugc chiéu kim
ddng hd, dia ma st con 3 di dong sang trdi, ly hop vAu L md va ly hgp ma sit con
déng. Chuyén dong truyén truc ti€p tir puli qua truc vit me dudc 1ip chit véi dia ma
sat. Truc vit me sé& quay cling chiéu véi puli va cling tdc do n.

5. Cd ciu d3o chiéu truc vit

Trén truc chixdong 1 14p hai truc vit 7
c6 ren trdi chiu. Tity thudc vao viéc

dong ly hgp ma sat cona hay b ma truc . JIC ] :
bi dong II s& c6 chiéu quay khic nhau. EE;K; ! /_H’;;_:‘{ [ >;< I/f 3::11 ir;/lit
Hai ly hgp dudc thi€t k€ co-tinh khod ﬁ P

14n nhau nén khong cho phép déng ca a ) .

hai ly hop ddng thdi. Hinh 6-30: Co cdu ddo chiéu truc vit

6.3.3. Ddo chiéu bang dién

Do chiéu bing dién 1a thyc hién viéc d46.chiéu mdt cd cAu chip hanh bing cich
d4o chiéu quay ctia dong cd dién trong xich truyén dong tir dong co dén cd cau chap
hanh d6. Vé6i dong cd dién khong ddng bo 3 pha, tric.dong cd ddo chiéu khi thay ddi
cudn day clia hai pha bat ky, tiic 12 1am thay d6i thi fif edc pha va huéng quay cda tir
trudng stator. VSi dong cd dién mot chiéu, viéc ddo chidw dirge thuc hién bing cich
d4o chiéu dong dién trong cudn day kich thich, hoic ddo chiéu dong dién trong cudn
day rotor.

Uu diém:

— Co ciu dao chiéu don gin.

— Viéc diéu khién ddo chiéu nhe nhang, nhanh va rit ém.

— C6 kha ning tuw dong hod qu4 trinh d3o chiéu.

Nhugc diém:

— Lam d3o chiéu toan by xich truyén ddng trong khi thyc t& khong cin ddo chiéu
tat ca cdc chi ti€t ma chi can ddo chiéu mot bo phan riéng biét.

— Khong thé st dung dao chiéu bing dién trong truding hdp tin s6 dao chiéu qué 16n.
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Pio chiéu bing dién dudc st dung rat rong rdi trong cdc mady cong cu c& nhd va
trung véi tan suit ddo chiéu & mic trung binh.

6.3.4. Ddo chiéu bang thity luc

Uu diém:

— C6 kha ning dat dugc tin s6 ddo chiéu rat cao (100 + 200 1an/phiit).

— Thai gian ddo chiéu rat nhd (t = 0,05 + 0,07s).

— Do chinh x4c ddo chiéu cao vi qudn tinh khi d4o chiéu nhd.

Nhudc diém:

— Phéi trang bi hé thong thily luc phic tap va ton kém.

— Thich hop cho viéc ddo chiéu chuyén dong thang.

6.3.5. Tinh mémen ddo chiéu

P 2 . b e 2 o A ~ N A . A A
bé xic dinh &ich thudc cdc chi ti€t ctia c¢d cau ddo chi€u, can tinh mémen can
thi€t khi ddo chiéu. Qud trinh ddo chiéu gdm hai giai doan:

— Giai doan ham: ('van 8¢ géc w; gidm xudng dén 0.

— Giai doan ting tdc: tir():ting 1én dén , theo chiéu ngudc lai.

A Pio¢hiéu
Thuén
()]
o | ] Nghich
Ham Ting toc X ) ) X
Hinh 6 -31: So do thay doi vin toc khi ddo chiéu

Mémen can thiét khi ddo chiéu dudc tinh theo cong thifc:
M=0.e [Nm] (6-41)
Trong d6: © — mdmen quén tinh cia khéi lugng ting toc [Ns’m]
& — gia toc gbc [1/s7]
Gia tdc trong cdc chu ky ddo chiéu c6 thé coi 12 mot hiing sd nén:
_do _ o, -0

= =—= 6-42
dt t ( )
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véi:  ®; — van tdc goc khi bit dau dio chiéu
®; — van tdc géc khi ddo chiéu két thic

t — thdi gian ddo chiéu
Momen qudn tinh 0 trén truc cda chi tiét quay c6 khéi ludng G [kg] 1a:

o=Am =2 2 (6-43)

g
véi: g — gia tOc trong trudng.
r — ban kinh ngoai clia chi ti€t quay.

L —hé sd hinh ddng cua chi tiét quay (A = 0,5 + 0,8).

6.4. HE THONG PIEU KHIEN

6.4.1. Chitc ndng va yéu cdu

Hé thong dicui'khién c6 thé dugc thuc hién bing co khi, dién, khi nén, thuy luc
hoidc téng hgp vai loaiydi nhau. V4i cdc mdy van ning, thudng ding hé thong diéu
khién co khi bing tay. Déng thdi d€ gidm nhe viéc diéu khién, ngudi ta c6 thé diing
k&t hdp céc loai cit d€ ty dong,dirng may, tw dong déng mé ly hdp, bom diu bdi tron ...

1. Chdc niang

Hé thong diéu khién trong may ¢ane cu c6 cic chiic ning sau:

— Poéng va md dong co dién cia mdy.

— Poéng, md céc ly hop @€ thuc hién chuyén dong chinh, chuyén dong chay dao
hoidc chuyén dong diéu chinh clia may.

— Di chuyén céc khéi banh ring di trugt nhamithay ddi tdc do cta chuyén dong
chinh, chuyén dong chay dao.

— Kep chit hodc thdo mé phoi, dung cu cit va cdc dd.g4 khdc.

— Khéa chit hodc thdo mé cdc chi ti€t mdy (tru mdy, u dong, dau khoan, dau
phén do ...)

— DPéng, mé cdc hé thong boi tron va 1am ngudi.

— Piéu khién chu trinh 1am viéc clia cdc hé thong phu nhu co ciu cip phdi tu
dong, co ciu phan do, tay mdy ...

2. Yéu cau

a. Piéu khién an toan: Hé thdng diéu khi€n phai ddm bio an toan tuyét ddi cho
ngudi st dung va mdy. P& dé phong cic su ¢d do két cAu cla hé thong diéu khién
hoic sai s6t clia cong nhan, cAn phai 4p dung mot sd bién phdp sau:

i ML (i}
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— B& tri hé thong diéu khién & vi tri thich hop, thuin Idi cho cong nhan trong qui
trinh diéu khién.

— Céc co cAu diéu khién phai dinh vi va ¢ dinh mot cach chic chin.

— Céc co cau diéu khién phai c6 tinh khod 14n d€ khong thé ddng thdi déng hai
hay nhiéu chuyén dong khic nhau ctia may nhu co cdu khod 14n cdc ly hop trong
chuyén dong chay dao ctia may tién T620.

— Déi v6i cac mdy ty dong, cAn c6 hé thong den tin hiéu cho biét tinh trang hoat
dong clia mdy, dic biét 1a nit STOP d€ dirng khan cAp hoat dong clia mdy.

— CAn ¢6 ¢t han ch& hanh trinh chuyén ddng clia cdc bd phadn may.

— Céc tay gat diéu khién phdi dit cdch xa nhau mot quiang dd 16n d€ tranh va
cham nhau khi diéu khién. C4c nit an diéu khién dién cin lam 4m vao bé mit cda
bang diéu khién.

— B tri cdc cd cdu diéu khién (tay gat) phdi dé nhé va phii hgp v6i cdm gidc cia
con ngudi. Vi du trong hinh 6-32, huéng cla tay gat 1 tring véi huéng di chuyén cta
co cau chap hanh 2.

——— //2 e —

Hinh 6-32: B6'tri hudng di chuyén ciia tay-gat va ciia co cdu chdp hanh

b. Diéu khién nhanh va nhe nhang: Yéu ciu nay.ahim muc dich gidm thdi gian
diéu khién d€ ting ning suit lao dong. C4c bién phap cinrthiét 1a:

— Luc can thiét d€ diéu khién phai nhé (khong qua 8ON, trong trudng hop cin
diéu khién thudng xuyén thi lyc nay khdng qud 45N). P& gidm Iuc diéu khién, cin
ting chiéu dai canh tay don cho co ciu diéu khién hoic st dung hé thong trg Ivc nhu
cd ciu diéu khién bing dién, biing dién — khi nén, biing dién — thiy luc.

— Dung cd ciu diéu khién bing ban dap thay cho diéu khién bing tay vi luc tdc
dong cua chin 16n hon cua tay.

— Kich thu6c va hinh dang chi tiét trong co cau diéu khién nhu tay nim, tay gat,
nim vin, ndt bam ... phdi 14y theo tiéu chuén.

— B& tri céc chi ti€t clia cd ciu diéu khién theo vi tri thich hop (& gin vi tri 1am
viéc ctia cong nhan, & vi tri tay thudn ctia c6ng nhan ...).

« A - A . A \ s z
c. Diéu khién tin cdy va chinh xdc:




Do chinh xdc cla viéc diéu khién thay ddi rat 16n tiy thudc vao két ciu clia hé
thong diéu khién va yéu ciu clia viéc diéu khién. Trong nhiéu trudng hop, dd chinh
x4c 12 hang mm (nhu diéu chinh vi tri thing ding clia hé thong cin trong mdy khoan
can, dicu chinh u dong mdy tién ..) nhung cling c6 khi 1én d&€n phan trim hodc phan
ngan mm (nhu diéu chinh vi tri ban dao clia mdy doa, mdy mai ...).

6.4.2. Cdc phdn tit trong hé thong diéu khién

Céc phan t trong hé thong diéu khién thudng c6 cic cd cidu chii yéu sau:

— Cd cdu diéu khi€n

— Cd ciu truyén dong

— Co ciu chap hanh =

Hinh 6-33: H¢ thong diéu khién B S
bang o khi

I va2 - tay gat

3 va 4 — cang gat

5 — ngam gat

1. Co ciu diéu khién

Co cau diéu khién 1a cd ciu truc ti€p nhan tin hiéu diéu khién tir nhitng bd phan
phét tin hiéu nhu tay hodc chan ngudi diéu khién, cf hanh trinh chuyén dong, mau
chép hinh hoic cam diéu khién ...

Céc chi tié€t thudng dugc si dung trong cd ciu diéu khién 1a cdc chi tiét da dugc
tiéu chudn hod nhu céc loai tay gat, vd ling, niim vin, nit bAm, cong tic ... (hinh 6-34)

D& dinh vi cdc chi ti€t diéu khién sau khi diéu chinh, c6 thé st dung bi 10 xo hoic
bac 10 xo nhu hinh 6-35.
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Hinh 6-34: Cdc chi tiét trong co cdu diéu khién
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Hinh 6-35: Cdc chi tiét dinh vi
1 — Tay gat
2 — Than may
3-Bi

4 — Bac ﬁ . £
5-Loxo i
@ : §

2. Co cau truyén dong

Co ciu truyén dong 1a co cAu truyén tin hiéu di nhan dudc tir cd cau diéu khién
dén cd ciu chap hanh. N6 c6 tdc dung thay d6i phuong, chiéu chuyén dong clia cd ciu
diéu khién thanh phuong, chiéu chuyén dong thich hgp d€ tic dong vio cd ciu chap
hanh. Ngoai ra né ciing c6 tic dung thay d6i luc diéu khién thanh luc tic dong di 16n
vAa0 cd cAu chap hanh.

Trong hé thopg diéu khién co khi, co ciu truyén dong c6 thé 1a:

— Bo truyén c¢d khi nhu banh ring, truc vit — banh vit, banh ring — thanh ring ...

— C4c loai cam thing, cam dia, cam mét dau ...

— C4c loai cang gat, dog by, tryc rit ...

Khi thiét k& cd cAu nay, canphdi ddm bdo 2 yéu cau:

— Thuyc hién ding nguyén ly iriyén dong dé tao ra quy dao hoic chu trinh diéu
khién theo yéu cau.

— K&t cau c6 di dd cing vitng khi hé¢ thong diéu khién lam viéc.

3. Cd cau chdp hanh

Co ciu chap hanh 14 co cau truc ti€p thyc hién ¢ic chuyén dong can thiét cho cic
chi tiét dugc diéu khién. Céc chi ti€t duge diéu khi€n'co.thé 1a cac khoi banh ring di
trugt, ly hop ... Cdc chi ti€t dugc st dung trong c¢d ciu chip/hinh 1a cd cau co khi (don
bay, cang gat, ngam gat ...).
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Cic cach lién két cang gat vdi chi tiét dudc diéu khién nhu trong hinh 6-37

1— chi tiét dugc dicti khién
2— cang gat

3— ngam gat

4— vong gat

Hinh 6-37: Cdc loai lién két giita cang gat vdi chi tiét duogc diéu khién

6.4.3. Cdc hé thong diéu khién bang co khi

Hé thong diéu khién bing co khi 1a hé thong st dung céc chi tiét, bo phan, cic
khau dugc diéu khién bing cd khi.

Thong thudng khau diu ciia xich diéu khién trong hé thong diéu khién bing co
khi c6 chuyén dong vong nhu vo ling, tay quay, tay gat truyén chuyén dong dén cic
chi ti€t cAn dié¢u khién nhu ly hgp, khoi banh ring di trudt ... c6 chuyén dong thing
biing nhitng co cAu nhu don bay, thanh ring, truc vit, cam, banh ring...

Trén may cong cu thudng st dung mot s& hé thong diéu khién bing co khi nhu:
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6.4.3.1. Hé thong diéu khién riéng ré

1. Co cdu quat riing — thanh rdng

Khi quay quat ring 1, thanh ring 2 sé& tinh ti€n theo chiéu miii tén (hinh 6-38a).
Chi tiét cAn diéu khién dugc 14p cd dinh trén thanh ring 2 hoic thong qua ngam gat 3
nén sé di chuyén theo chiéu tuong tng.

BN B

-~ ——-

Hinh 6-38: Co cdu diéu khién bang quat rdng — thanh rdng

DPé& co ciu dé ché tao, dé thay th€ hon, ngudi ta thay thanh ring bing cdnh quat
c6 2 chot 4 (hinh 6-38b).

Céc tinh todn cin thiét cla co cau la:

Buéc 1: X4c dinh chiéu dai hanh trinh gat L (tdc 12 lugng di chuyén cin thiét cia
chi tiét dugc diéu khién).

Budc 2: Tinh goc quay « cia cang gat theo cong thic:

L=Rsina = a= arcsin% (6-44)

vdi R — ban kinh cla cang gat (dugc chon theo khong gian bé tri cd cAu diéu khién).
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Hnh 6-39: Xdc dinh chiéu dai hanh trinh gat L

Néu tay gat dugc b i truyén dong truc tiép vdi cing gat thi o ciing chinh 13 géc
quay cia tay gat. Tuy nhiég;. trong nhiéu trudng hop d€ gidm luc diéu khién tay gat,
dé cho géc quay ciia tay gat dfi I6n hodc do chi tiét dudc diéu khién cich xa tay gat,
ngudi ta bo tri mot bo truyén banh.ring 6 ti s6 truyén gidm tdc iy gilta tay gat 1 va
cang gat 2 (hinh 6-40). T1 s& truyén I.edurdge tinh nhu sau:

Oleg

ac
—— = 6-45
bd o ( )

lgt =

v6i o, — goc quay cua cang gat

o — goc quay cua tay gat

D& d& tinh s6 ring cla bdnh ring, c6 thé chon trudc it 58 truyén ig va tinh lai géc
quay cua tay gat .

Hinh 6-40: B$ bdnh rdng gidm toc trong co cdu diéu khién

¥




2. Co cdu ngam gat

Hinh 6-41 12 loai cd cAu ngam gat dung trong trudng hop chiéu dai hanh trinh gat
L ngin. Khi L 16n, cAn diing thém bd truyén banh ring — thanh ring. B4nh ring 2 lip
trén truc clia tay gat 1 con thanh ring 3 ldp vao s6ng trugt 4 ma séng trudt nay dudc
c6 dinh vao thin mdy 5. Ngam gat 6 dudc 1ip c6 dinh vdi thanh ring va cing di
chuyén véi thanh ring (hinh 6-41b).

- -O-f- Mt ---- -

b)

)

Hinh 6-41: Co cdu ngam gat E ‘ ? ] G}

BN

Co ciu ngam gat tap trung (hinh 6-42) st dung céc tay gat 1 va 2 cung 14p trén
mot truc nhung doc 1ap v6i nhau d€ di chuyén nhitng khdi banh ring 3 va 4 theo
nhitng huéng tuong Ung.

Hinh 6-42: Co cdu ngam
gat tdp trung
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3. Co cdu vit me — dai 6¢

'
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Hinh 6-43%Co cdu diéu khién diing truc vit me cé budc I6n

Co cau vit me — dai6¢ diing d€ diéu khién cdc chuyén dong chinh xdc. N&u két
hdp véi cdc bd truyén gidm 10c khdc nhu truc vit — banh vit, banh ring hanh tinh ... cd
ciu nay c6 thé thuc hién cic chuyén dong diéu chinh rat nhé dén phan ngan mm.
Lugng di dong rit nhé nay dung dé’dicu chinh lugng chay dao clia mdy mai hoidc cic
may chinh x4c khéc.

Uu di€m ciia co cau vit me — dai 0cda c6 kh3 ning tao ra luc 16n & cudi xich
truyén dong nén dugc diing d€ dich chuyén céc bd phan mdy ning. Trong trudng hop
cin lugng dich chuyén 16n nhung khong cé yéi¢iu do chinh xdc cao, ngudi ta ding
truc vit me c6 budc ren 16n (hinh 6-43).

6.4.3.2. Hé thong diéu khién tap trung

Hé thong diéu khién riéng ré c6 cdc nhuge diém sau: khong thuin tién khi hoat
dong, chi€ém khong gian nhiéu va thdi gian diéu khién 16n. P& khic phuc, ngudi ta st
dung hé thong diéu khién tip trung (thudng chi cé6 mdt tay gat) nhung cé kha ning
diéu khién nhiéu bd phan mdy.

Nhudc di€m clia co cdu diéu khién tap trung 13 k&t cAu phifc tap, ché tao va lip
rap khé khin, gi4 thanh dit.

1. H¢ théng diéu khién c6 mot tay gat

Nguyén ly hoat dong ctia hé thong diéu khién c6 mot tay gat (hinh 6-44) nhu sau:

Tay gat 3 c¢6 thé quay trong mit phing nim ngang ciing véi truc 4 hoic quay
trong mit phing thing diing chung quanh chét 1.
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Khi tay gat 3 quay trong mit phing nim ngang, banh ring 10 (dugc ché tao lién
vdi truc 4) in khdp véi thanh ring c6 ngam gat 11 sé& di chuyén khdi banh ring ba bac
12 sang phai hoic trai doc theo truc 9.

N&u tay gat 3 quay trong mit phing thing ding, truc 4 s& chuyén dong 1én xudng
lam thanh ring vong 8 quay bénh ring 7 ciing véi truc 6. Ngam gat 14 1ip cd dinh
trén truc 6 s& ddy khoi banh ring hai bac 13 di trugt trén truc 5.

S4u ranh trén tAm din hudng 2 tuong ng véi 6 cip toc dd dat dudc clia khoi banh
ring ba bac va khdi banh ring hai bac. Khi tay gat & vi tri giita (khong lot vao bt ky
rinh ndo), cd hai khoi banh ring & vi tri trung gian (khong in khép).

Hinh 6-44: H¢ thong diéu khién cé mot tay gat
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2. H¢ thong diéu khién ding cam thiing

47 53 35

g &
b
N

I =

58 o
7 )| = 30 H/64
I ={x x H X X =
xsin | ey
. H 23
a) =
III = B C X —=
527 74 —
L L - 102

Truc trugt

[—C

Ngam g ﬂat_,_|I, ‘I'
=t

a b s)

Hinh 6-45: So do dong va hé thong dicu khién ding cam thing

Theo so dd dong, hop No
tdc do clia mdy phay cé s R IR
cip t5c 4o Z = 4.2.2 = 16. P& Khoia | /LN Knhéib
thay d6i cdc téc do cia truc Ll \is
chinh, can diéu khién 3 khdi
banh ring di trugt a, b, ¢ va Khéi ¢ | is
mot bd 1y hgp d.

i6

Mudn vé dudc cic ranh
diéu khién clia cam thing,
can phdi dua vao lugi két cau
(hinh 6-46) d€ xdc dinh vi tri

Khoid U

N\
//
/ [

/)

’ n T s N6
cha cdc khoi banh ring di Hinh 6-46: Ludi ket cau
trugt khi thuc hién cdc so
vong quay tif n; dén n.
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L Vi tri cdc khéi di trugt Khai trién ranh diéu khién
N | Tiso truyén
a b c d a b c d
mo| 2 02 b oo [ phai | Phai | T 1 T I
70 74 102 |\
41 30 23
np a ﬁ E P 0 P P j
n3 4730 23 0 T P P |% (
58 74 102
n S N RN EEE: H\'
52 74 102 y 1 _)_ P
ns |2 220 0o | | p C d
70 52 102 k
ne |2 220 p o | 1| op A
64 52 192 P
n7 T22%0 | T | T | P d
58 52 102 N
ng P2 0% | T | P h h
5252 102 ) e K
| 2 DTl g% p | T ( |
70 74 51 §
no| 0 D g | ) T 3
64 74 51 )
nii VA ot | e | % -
58 74 51
np SR P P T T*_—‘t; |
52 74 51 _’l/ /l/
35 52 74
oo s | TLo | T TN J\l‘—
me| o 22y g | | P
64 52 102 (
nis T2R L 1| T N
58 52 51 \‘|
53 52 74
nig oos | 0| P T T i NI |
Céc kich thudc x, y, z dudc chon theo dudng kinh va bé rong ctia con lin. Po
nang cam h bing véi hanh trinh gat, nghia la : h=L (6-46)
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Hinh 6-47: Két cdu ciia hé thong diéu khién ding cam thiing

3. H¢ théng dicwdkhién ding cam mdt ddu

Ngudi ta c6 thé thay
cam thing bang cam mat
diu c6 kich thudc bé day
nhé, dong thdi c4 hai mit
clia cam déu c6 thé ché
tao thanh nhitng ranh cam
khép kin (hinh 6-48).

Theo hinh 6-49,
phuong dn khong gian ctia
hop toc do 1a Z = 4.2.1.2
= 16 cap t6c do. Cam 1 s&
diéu khién hai kh6i bénh
rang di trugt ¢ va d véi
hai rdnh cam & hai mat
bén cua dia. Cam 2 sé&
diéu khién hai khdi banh
rang di trugt a va b trén
cuing mot ranh cam vdéi
hai con ldn a va b dat 1éch
nhau mot goc 180°.

C4ch vé& bién dang
cam cling tuong ty trudng
hop dung cam thung.

£,

7

g

-—

Hinh 6-48: Két cdu ciia hé thong diéu khién ding cam dia

FF
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P06 ning cam h dugc tinh bing cong thic:
h=r1—r2=%.L (6-47)

vdi a va b 1a chiéu dai cdnh tay don.

7
Truc chinh

| <

\
I

Hinh 6-49: H¢ thong diéu khién
diing cam mdt dau

a)

4. H¢ thong diéu khién ding khdp tiy dong

Tay gat c6 khdp tily dong c6 thé quay trong mot hay nhiéu mit phing. Uu diém
ctia loai nay 12 khi thay ddi toc dd khong can phai qua cdc tdc d6 trung gian. Hinh 6-
50 minh hoa nguyén 1y 1am viéc cua loai nay.

Hai khoi banh ring di trugt 7 va 8 dn khdp v6i 4 banh ring ¢d dinh trén truc bi
dong 12. Hai khdi banh nay c6 thé di chuyén doc truc qua hai ngam gat 6 va 9, trong
d6 ngam gat 6 14p trén truc 5 cOn ngdm gat 9 1dp trén truc 10. Hai truc nay cing véi
cdc ngam gat c6 thé di chuyén nhd tay gat 1 1dp trén thain may véSi khép tiy dong hinh
ciu 2.
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PAu tay gat c6 bi cau 3 d€ vao khdp trong cic rinh clia khoi 4 va 11. Khi tay gat

quay, né s€ mang cic truc cung / 2
véi ngam gat di chuyén sang 9 R
phai hay trdi va diéu khién khoi IRE $ #5656

banh ring di trugt tuong Ung.

-’ o .

Hé thong nay c6 tinh kho4 ~ _€E( S| b4 ‘—B—
1an, nghia 13 khong thé cho hai ’—%_ —
cip banh ring in khép dong ‘I/Jﬁ_‘:é |= E:H

T ——]
thoi. Khi tay gat § vi tri trung h = =11} }
gian (cdc bdnh ridng ra khdp), [ = B —
hai truc 5 va 10 & vi tri gitra va e ==

hai rdnh 4 va 11 nim doi dién
nhau. Khi d6, vién bi 3 c6 thé
vao rinh 4 hay 11 @€ diéu khién
truc 5 hay truc ¥0 di chuyén.
Nhung khi da c6 mée cip banh
rdng dn khép thi hai ¥dnh nay
1éch nhau (do di c6é mot truc di
chuyén) nén diu tay gat khong
thé dich tir rinh ndy sang ranh
khic dugc. Mudn sang rinh I
khdc, chi c6 cdch dua tay gat vé _
vi trf trung gian d€ hai rdnh 4 va ¢ \ Pt — )

o
N\
]

y.

|
|
#—'—LU-@ N b
l-'”:g;j}l !
N

[IT
[

I

ﬂ
=\ [ &\
I

[

11 nim d&i dién nhau. Vi viy 4 R
1 dig ) S
chi ¢6 thé cho mot cdp béanh 7 . A e
ring in khép nhau ma thoi. Hinh 6-50: H¢ thong diéu khién dung khdp tiy dong

5. Hé thong diéu khién ding dia 16
Nguyén ly 1am viéc ctia hé thong (hinh 6-51) nhu sau:

Khi kéo tay gat 26 theo chiéu miii tén a, chuyén dong truyén qua cd ciu quat
ring 25 — thanh ring 7 va ngam gat 24 d4y truc 23 theo chiéu ¢ lam cho cic dia 15 21,
22 rdi khéi hai truc 20. Sau d6 quay vo ling 1 dén toc do can thiét cho trén bing 2.
Chuyén dong nay truyén qua bd banh ring con 8 — 10, truc 9 va lam quay hai dia 16
mot géc nhat dinh. Tiép theo, ddy tay gat 26 theo chiéu miii tén b dé cic dia 18 di
chuyén vao theo chiéu miii tén d. Do vi tri cdc 16 di thay d6i nén cdc dia 16 sé& ddy cac
truc 20 di chuyén doc truc. Chuyén dong nay truyén qua cédc truc 11 — 18, banh ring
17 — 16, thanh ring 12 tdi ngam gat 15 lam cho khdi banh ring 3 bac 14 di chuyén
doc truc 13 dé&n vi tri 4n khép can thiét.
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Hinh 6-52: Nguyén Iy gat ciia hé thong diéu khién ding dia 16
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Nguyén ly gat clia cdc dia 16 dudc gidi thich trong hinh 6-52:

_ Hinh 6-52a: Khdi banh ring 3 bac & vi tri bén trdi, Z; in khép véi Z’

— Hinh 6-52b: Khéi banh ring 3 bic & vi tri gifta, Z, in khép véi Z’,

— Hinh 6-52c: Khéi banh ring 3 bac & vi tri bén phai, Z3 dn khép vé6i Z’3

Chiéu dai hanh trinh gat L khi chuyén tir vi tri nay sang vi tri khdc dudc tinh:
% = ;—Z (6-48)

Néu Z, = Z;, thi h = L = Hé thong diéu khién khong khuéch dai. Trudng hop nay
c6 thé khong cAn banh ring Z, va thanh ring 5, khi d6 ngam gat dudc ldp truc tiép
vao thanh ring 3 hodc 4.

Mbt s6 dang khac ciia hé thong diéu khién nay cho trong hinh 6-53
=1 £ = 3
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Hinh 6-53: Cdc dang khdc ciia hé thong diéu khién ding dia 16

6.5. CO CAU AN TOAN

Khi thi€t k&€ mdy, cin chd y dén van dé bdo vé an toan cho cong nhan ciing nhu
bdo vé mdy trong qua trinh hoat dong.
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Céc cd ciu an toan trong mdy cong cu c6 thé chia 1am ba nhém chinh:
— Co ciu kho4 1an
— Co0 cdu han ch& hanh trinh

— Co ciu phong ngira qua tai

6.5.1. Co cdu khod ldn

Co cau khod 14n can dam bao:

— Trdnh viéc dn khép ddng thdi clia hai hay nhiéu cip banh ring trong cling mot
nhém truyén dong banh ring di trugt.

— Tranh thyc hién ddng thdi hai chuyén dong xung dot nhau vé mit dong hoc. Vi
du nhu can ngin can thyc hién ddng thdi chuyén dong ciia truc tron va truc vit me doc
trén mdy tién van ning. Vi mdy khoan can, can ngin can thuc hién ddng thdi chuyén
dong tinh ti€n theo phuong thang ding clia truc chinh va chuyén dong ngang ctia hop
truc chinh doc theo cin.

— Hoat dong didu khién chi dudc thuc hién theo mot trinh tu xdc dinh va trong
mot s§ trudng hop, con ¢in phai ¢é titng quing thdi gian nhat dinh gifta cdc budc trong
trinh tu do.

Co cAu khod 14n ¢6 thé hoat dong theo cdc nguyén ly khdc nhau nhu co khi, dién,
thiy Ivc hodc két hgp cdc nguyén 'y, d6. Co cau cd khi duge st dung rong rii nhat vi
c6 két c&u don gién.

1. Co ciu khod 14n giita hai truc song $ong (hinh 6-54)

C4 hai dia khod 1 va 2 déu khong tron ma€6 cung 16m. O vi trf a, ¢ 2 dia déu c6
thé€ quay bdi cic tay quay tuong tng. 0 vi tri b, dfa | c6 thé quay lam cho truc I quay
dé diéu khién mot ngam gat nao d6 di chuyén nhung’dia 2 bi khéa nén truc 11 khong
thé xoay. 0 vi tri ¢ thi ngugc lai.

Hinh 6-54: Co cdu khéa ldn giita hai truc song song

2. Cd ciu kho4 14n gifta hai truc vudng géc (hinh 6-55)

Céc dia khod 1 va 2 ¢6 xé ranh nén chi cho phép mot trong hai dia quay dugc
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Hinh 6-55: Co cdu khod lan giita hai truc vuéng goc

3. Co cau khod 14n chuyén dong tinh ti€n (hinh 6-56)

Hinh 6-56a chi cho phép mot trong hai ngam gat 3 hoic 4 di chuyén theo phuong
song song khi thanh ring “hoic 2 dn khép véi banh riang. Hinh 6-56b chi cho phép
chi tiét chuyén dong mot tronghai phudng vudng géc nhau.

b)

Hinh 6-56: Co cdu khod l6n ~  — SLLLld o — — 4 — — — — .

chuyén dong tinh tién = L ‘E} 1
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6.5.2. Co cdu han ché hanh trinh

Nguyén 1y va két cau clia cd cau han ch€ hanh trinh dudc Iwa chon phu thudc vao chiic
ning clia cd ciu va do chinh x4c yéu cau clia bd phan di dong can han ché& hanh trinh.

Co ciAu han ché& hanh trinh nhim muc dich d€ bd phan di dong khong thé dat dén
vi trf t6i han (vi tri nguy hiém) thudng khong yéu cau dod chinh x4c cao (dung sai vi tri
hanh trinh c¢6 thé +0,5 d&€n £1mm). N&u bd phan di dong dugc truyén dong bdi mot
dong co riéng, c6 thé ding cong tic dién hanh trinh dit & cudi hanh trinh d€ tit dong
Ca.

Trudng hop cin yéu cdu chinh xdc cao (£0,02 d&én +0,03mm) d€ ddm bdo do
chinh xdc kich thudc clia chi tiét gia cong, c6 thé st dung cong tic hanh trinh t& vi.
Néu két hop cic cd ciu cd — dién, cd — dién i thi c6 thé dat d€n mic chinh xdc rat
cao tlum.

Nguyén Iy 1am viéc cda cdc co cAu han ché& hanh trinh biing co khi ding c hanh
trinh va ly hgp (hinh 6-57) nhu sau: Lap chit ct hanh trinh 1 tai mot diém xdc dinh
cia phan c6 dinh trén dudng di chuyén clia bo phin di dong 2. Bd phan di dong sé
dung lai khi dung phai€ir hanh trinh, trd luc ting lam cho ly hgp ma sat hodc ly hgp
vAu 3 ¢6 hién tugng trugt Va-tir dong ngit xich truyén dong. Hién tudng trugt nay chi
chim dit khi bd phan di doxig thodt ra khdi ctt hanh trinh (ching han nhu khi d3o
chiéu dong co).
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Hinh 6-57: Co cdu han ché hanh trinh ding cit hanh trinh va ly hop

Hinh 6-58a 13 cd cAu han ché& hanh trinh ding truc vit roi. Chuyén dong chay dao
dugc truyén tir truc 2, qua banh ring Z; — Z,  truc 3, khép ndi tu lya va truc 4. Trén
truc 4 c6 1ip 10ng khong truc vit 5 nhung c6 thé truyén chuyén dong sang banh vit 9
nhd dn khép véi ly hgp phong qua tai 6. Khi ban trugt dung vao c hanh trinh 1, banh
vit va truc vit ngitng quay, mdmen xoin trén truc 4 ting 1am cho ly hdp vau 6 c¢6 hién
tugng truct. Khi d6, phan bén phai cta ly hop 6 di dong sang phdi, 1am xoay hé thong
don 8 theo chiéu mii tén va bo phan 7 mang truc vit bi roi xuéng dudi tdc dung clia
trong luc. Vi vay, xich truyén dong bi ngit.
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Hinh 6-58: Co cdu han ché hanh trinh dung truc vit

Trong hinh 6-58b, banh vit 2 s€ ngiing quay khi ban trugt dung vao ¢ hanh trinh,
trong khi truc vit 1 van ti€p tuc quay. Mdmen xodn ph4t sinh thing dugc luc 10 xo va
truc vit cling véi trde ciia né s& vira quay vira ti€n vé bén phai theo chiéu miii tén do
tac dung in khSp viibinh vit ditng yén. Chuyén dong nay lam cho don 5 quay theo
chiéu miii tén va dudi ticdung cla 10 xo 3 s& md ly hop 4 1am ngit xich truyén dong.

Trong hinh 6-59, cit hanh:trinh 5 dugc giit chit trén bing m4dy tién nhd tAim kep 6
6 ring vao khdp vdéi thanh rang.8 (dd dudc 1dp c6 dinh vao bing mdy). Hai vit siét 7
bdo ddm vi tri ¢§ dinh clia ¢t hanh tinh 5. Vit t&€ vi 1 dugc dd bdi hai bac 2 va 4, déng
thdi bi khong ché chuyén dong quay 6hd then 1ip trong bac 2. Pai 6c 3 dugc diéu
chinh thong qua céc thang do khic trén mit a d€ di chuyén vit 1 theo chiéu tryc.

7 2 3a 4

I
h) 'R
1] J '
i~

Hinh 6-59: Co cdu han ché hanh trinh ding vit diéu chinh té vi

6.5.3. Co cdu phong qud tai

DPé dé phong cic chi ti€t mdy hay bd phan may bi hu hdng do qud tai, trong cic
xich truyén dong thudng dit co cAu phong qud tdi tai mot vi tri thich hgp. Muc dich 1a
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dé ty dong ditng may khi tai trong vudt qud gii han thi€t k&. C6 thé néi d6 1a khau
y&u nhat trong xich truyén dong.

Céc co ciAu phong qud tai c6 thé 12 cdc hé thong bing cd khi, dién hay thiy luc.
Viéc lya chon cd cAu phong qud tdi tuy thudc vao muc dich chinh clia sy bdo vé la
mdy, dung cu cit hay dong cd dién. Ngoai ra n6 con phu thudc vao yéu cau clia mifc
dd ty dong, yéu cau vé do nhay, nhanh cilia co cau.

Trong mdt s& trudng hdp, viéc ngit xich truyén ddng khi qud tdi cling chua that
sy dd ma con cin phai ddo chiéu chuyén dong d€ dao va mdy khong bi hu héng khi
bit dau gia cong lai (chdng han nhu d6i v6i mdy khoan 16 sau ...). Trong trudng hdp
nay, cd cAu phong qud tdi nén két hop vdi cd ciu ddo chiéu.

Céc co cau phong qua tai bing cd khi dudc sit dung thong dung trong mdy cdng
cu la:

1. Chét an toan

Chét an toan<dudc 1dp vao vi tri thich hop trong xich truyén dong, dung dé€ ndi
lién hai truc hodc giffa.truc vdi cdc chi ti€t 1dp trén truc nhu banh ring, banh vit, binh
c6c ... Chot an toan duoe thiet k€ va tinh todn sao cho khi mdmen vuot qué gidi han
cho phép, chdt nay sé& bi cibdit d€ ngit xich truyén dong va bdo vé cdc chi tiét quan
trong trong mdy khong bi hu héng.

K&t cau dién hinh cda cdc loat.chdt an toan cho trong hinh 6-60a,b. Chét 1 dugc
13p trong cdc bac thép 2 (da dudc toi ¢ing) va cdc bac nay dudc 1dp ép vao 10 cia chi
ti€t k&t ndi. Vi vy, khi chdt bi cit, cac canh 18 khong bi bién dang. Chi tiét 3 ding dé
giit chot khéng roi ra sau khi bi cit.
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Hinh 6-60: Chét an toan

D6 16n clia lyc tic dong d€ 1am cit chot phu thude chii y&u vao vat liéu chdt, ché
d6 nhiét luyén va dudng kinh t5i thi€u ctia chét. Vi vy, luc niy c6 thé thay ddi trong
mot pham vi khd rong ma khong cin thay ddi dudng kinh co ban cda chdt (thudng
chon trong khodng tir 4 + 12mm). D€ diéu chinh luc cit chdt, chi cAn dung chét c6
ranh cit chit V hay hinh chit nhat.
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Vit liéu 1am chdt c6 thé 1a thép 15, 20, 35, 45 hay cac loai thép 10 xo. Vit li¢u
ciia bac thudng 1a thép 40X, dudc to6i va ram dat do citng dén 48 + 53 HRC

2. Ly hgp an toan

Ly hdp an toan c6 vu diém hon so véi chot an toan 13 khong bi phd huy khi qua
tdi ma chi c6 hién tugng trugt giita cdc bé mit ti€p xiic cta ly hgp d€ ngit xich truyén
dong. Khi tai trong trd lai gid tri binh thudng thi ly hop ciing tw dong hdi phuc lai trang
th4i ban dau va ndi lai xich truyén dong.

Ly hgp an toan chi doi hdi viéc diéu chinh dinh k¥ va thay th& céc chi ti€t bi mon
qud gidi han cho phép.

Ly hgp ma sit dudc st dung chli y&u cho muc dich nay trong mdy cong cu. Vé
mit két ciu, ly hgp ma sit an toan ciing tuong tw nhu cdc loai ly hgp ma sdt binh
thuong, chi c6 di€ém khdc biét 1a né khong cin cd ciu diéu khién (hinh 6-61). NhJ c6
16p vat liéu bo 1 & hai mit bén ctia dia 2 ma chuyén dong c6 thé truyén tir truc I sang
truc II. Tudi tho cfia Iy hop ma sit an toan ting dang k& va bd phan mdy cé thé dimng
nhanh chéng néu kéthgp ly hop nay vdéi cdng tic ngit dong co.
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Hinh 6-61: Ly hgp ma sdt an toan Hinh 6-62: LyJtop vdu an toan

Ly hop vau (hinh 6-62) ciing ¢6 thé dung nhu mot ly hgp an toan néu géc nghiéng
clia cdc mit bén cla vau va luc cing 10 xo dugce chon phit hgp. Ly hgp gdbm c6 2 phian
c6 vAu 2 va 5 1dp c6 dinh trén hai truc 1 va 7. Khi mdmen truyén nim trong gidi han
cho phép, cdc vau in khép nhau dudi tic dung ciia 10 xo 4. P& thay ddi mdmen
truyén, xoay ong diéu chinh c6 ren 3 nhiim thay d6i luc cing ctia 16 xo0. Cin c6 6 bi
chin 6 d€ khi qud tai, mit ddu cia 10 xo 4 khong trugt trén bé mit clia dng 3.

Vé6i ly hop vAu an toan, khi qud t3i, cAn c6 mdt nita cda ly hop di chuyén doc
truc. Tuy nhién, nhiéu khi lyc ma sit 16n giita then va ranh then lam cho nira ly hop
d6 khé di chuyén va ly hdp mat tic dung an toan. PE khic phuc nhugc di€ém nay,
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ngudi ta dung thém mot ly hdp trung gian nhu trong ly hgp vAu an toan mdy phay
giudng (hinh 6-63)

Chuyén dong truyén dén truc vit me 1 cda xich chay dao trén mdy phay tif banh
ring 2, qua ly hop vau 3 (Iip 16ng khong trén truc 1). Ly hgp trung gian 4 c6 vau bén
phai 12 vau nghiéng d€ in khép véi ly hdp vau 3 va ¢ vau bén trdi 12 vau phing dé
in khép véi ly hop vau 5. Vi th€ § diéu kién 1am viéc binh thudng, chuyén dong
truyén qua cdc ly hgp vdu 3, 4, 5 va dén truc 1 nhé 1dp ghép then giita ly hgp vau 5
v6i truc. Khi qué tai, ly hop vau trung gian 4 di chuyén sang trdi d& ding ma khong bi
ngin cén do hién tugng ma sdt cla then.
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Hinh 6-63: Ly hop vait.an toan cé ly hgp trung gian

Hinh 6-64 13 loai ly hdp an toan dung bi. Chuyén dong truyén tir banh ring 1 dén
truc 2 nhd diy bi 3 dn khép véi diy bi 4 duditic dung cta 10 xo va ly hgp 5 ldp then
véi truc 2. Khi qud tai, c¢6 hién tugng trugt gitta cic day bi va ly hdp 5 di dong sang
phai @€ ngit xich truyén dong.
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Hinh 6-64: Ly hop an toan dung bi

Ngoai ra, truc vit roi (hinh 6-58) 12 mot loai cd cAu han ch& hanh trinh nhung vira
c6 tdc dung nhu mdt cd cdu phong qud tai.
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