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Chuong 6 ) ) )
TRANG BI DIEN MAY CAN THEP

6-1 Khdi niém chung vé cong nghé cdn thép

1. Bién dang cua kim loai

Kim loai dugc gia cong
bang ap luc rat phd bién.
Phuong phap gia cong bang
ap luc bao gdm nhiéu dang:
can, ¢ép, dap, dot, cat, kéo,
chubt v.v... Duéi tic dung
cua ap luc ngoai (ngoai luc),
kim loai s& bi bién dang a) b)
hodc bi dut gay.

Lam bién dang kim loai dé
nhan duoc cac san phém
theo yéu cau nao do6 khi gia
cong bang ap lyc la n6i dung cua ly thuyet bién dang déo, ly thuyét gia cong
kim loai bang ap luc. Ta chi xét nhitng vin dé chung dé hiéu nhimg yéu cau
cong nghé doi hoi sy dap Gng cla trang bi dién cho cac may gia cong bang
ap luc.

Dung kinh hién vi dé quan sat mot mat kim loai dd mai nhan dé thay cau
tric ctia nd nhu hinh 6-1. Qua hinh v& nay ta thay cac hat tinh thé kim loai
tiép xtc voi nhau theo duong thang gy khuc trén mat mai.

Béng nhiéu thuc nghiém nguoi ta da nhan biét duge: Kim loai bi pha huy
khong phai theo 16p phan cach gitta cac hat ma sy phé huy lai chinh & céac
hat (theo mit truot tinh thé).

Sy thay ddi kich thudc va hinh dang ban dau cua vat thé kim loai khi bi
ngoai lyc tdc dung goi la bién dang kim loai. Bién dang cua kim loai dugc
chia thanh hai loai 13: bién dang dan hoi va bién oy 4

- Bién dang dan hoi 1a bién dang cua vat thé ma X /" _7|C
sau khi ngoai luc thoi tac dung vao vat thi vat s€ A
tré lai hinh dang va kich thudc ban dau, nghia 13
vat chi bién dang khi n6 dang chui tac dung cua
ngoai luc.

- Bién dang déo 1a bién dang ctia vat ma sau khi 0 %
b6 ngoai luc tdc dung vao nd, né c6 hinh dang va PRSI DR SN
kich thudc mai so v6i hinh dang va kich thude ban  H 6.2 Quan hé gitra lc kéo va
déu. bién dang dai ciia mau thép

H.6-1 Cau triic mit cat kim loai ¢3 mai nhin
a) So do cac hat tinh thé kim loai
b) Ranh gidi gitra cac hat nhin qua kinh hién vi
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Truc tung biéu thi luc kéo hay tmg suat kéo. Truc hoanh biéu thi chiéu dai
thanh thép mau hay do dan tuong d6i. Pau tién, do dai miu thép ting ty 1¢
thuan vaéi luc kéo (doan OA). O doan nay, néu thoi tac dung lyc, mau s& léy
lai hinh dang va kich thudc cii, d6 1a giai doan bién dang dan hoi.

Trong mang tinh thé, cac nguyén tir kim loai chiém vi tri twong tmg véi thé
nang cuc tiéu. Khi bién dang dan hoi, cac nguyén tir xé dich khoi vi tri can
bang 6n dinh. Su xé dich nay rat nho, khong qua khoang cach giira cac
nguyén ttr (c& vai A, 1 °A = 1.10'mm). Do su ting khoang cach giira cac
nguyén tir ma thé tich kim loai tang 1&én, mat d kim loai giam di.

Néu tiép tuc tang luc kéo qua giéi han dan hoi (twong ung diém A), do
ting bién dang dai sé khong ty 1¢ voi lyc keo, ma no s€ tang nhanh hon
(doan cong AC). Néu ctr tlep tuc tang luc kéo nita, s& din dén mau bi pha
huy (dut, twong tng v4i diém B). Khi luc kéo ting chua dén mirc pha huy
mau (diém C), ma luc kéo bit dau giam thi miu khong lay lai dugc hinh
dang va kich thudc cli, ma n6 con gitr lai mot d§ dan nao do (doan &), nguoi
ta goi do6 1a do bién dang déo cua vat.

Nhu thé, bién dang dan hoi ludn xay ra trude moi bién dang déo. Bién
dang déo cua kim loai phu thudc vao thanh phén cAu tao kim loai, nhiét do
va phuong phép gia cong bang ap lye.

Cac phuong phap gia cong bang ap luc nhu can, kéo, ¢ép, dap, rén ...dua
vao bién dang déo cua kim loai dé thay d6i hinh dang, kich thuéc cua kim
loai.

Ngoai luc tic dung vao kim loai phai vuot qua gidi han bat dau gay bién
dang (theo hudng luc can nho nhat), nhung khéng giy ra pha huy kim loai,
tic 12 pha v& mbi lién két gitra cac hat; tir d6 ciing 1am thay d6i tinh chat co
1y cua kim loai.

Thuyc nghiém kéo mau ching to rang bién dang cua kim loai xay ra 1a do
kim loai trugt theo cdc mat phang xac dinh goi 1a mat phang truot. Khi cac
mat phang nay trugt, bé mat mau sé cé cac vét goi 1a cac duong trugt. Mat
phang trugt thuong tring véi miat phang tac dung cua ngoai luc mot goc
khoang 45°. Bién dang déo chi co thé bt dau khi tao ra trong kim loai mat
trang thai ing suat xac dinh. Khi d6 ung suit truot (tiép tuyén) tac dung theo
mat phﬁng truot dat do 16n xac dinh tuy thudc tinh chat cua kim loai va
thang duoc ndi trd trén mat phang truot hay theo duong phan cach gitra cac
hat trong kim loai.

Khi gia cong bang ap luc, co thé coi ngoai lyc 14 to hop cac luc kéo va nén.
Pé khao sat mot s6 dang bién dang chinh, ta quy udc tng suat nén 13 duong,
mg suit kéo 1a am.
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2. Khai niém chung vé céng nghé can thép

Can la mot phuong phap gia cong bang ap luc dé lam thay doi hinh dang
va kich thudce cua vat thé kim loai dya vao tinh chat b1en dang déo cua no.

Yéu cau quan trong trong qua trinh can 1a ing suat ndi cua bién dang déo
khong dugc qua 16n, ddm bao kim loai van giit duoc do bén cao. Do ung
suét ndi bién dang déo giam khi nhi¢t do kim loai tdng, cho nén trén thuc té
phuong phap can nong thudng dugc sir dung nhiéu nhat dé giam lyc can va
nang lugng ti€u hao trong qua trinh can.

Trong mdt sb truong hop do yéu cau cong nghé phai dung phuong phap
can ngudi, vi du nhu can theép tAm mong cd bé day tAm can nhé hon 1mm.
Vi néu can thép tAm mong ma dung phuong phap can nong s€ sinh ra 16p
vay thép kha day so véi thanh pham nén bé day mit tim thép can s& khong
dong déu vé chiéu day. Can clr vao nhiét do cta phdi trong qué trinh can,
nguoi ta chia ra hai phuong phép can:

- Phuong phap can ngudi: khi nhiét do ctia phoi nhd hon 400°C.

- Phuong phap can néng: khi nhiét 6 caa phoi 16n hon 600°

a) C4u tao cia may can

May can thyc hién nguyén cong chinh lam blen dang déo kim loai dé co
hinh dang va kich thudc theo yéu ciu mong mudn. Phéi kim loai duoc nén
ép, kep va kéo qua hai tryc can quay ngugc chiéu nhau.

Mot may can thuong c6 cac bd phan chinh sau (hinh 6-3):

+ Hop can: gém hai truc can 9 (h.6-3a) hoac nhiéu truc can 10, 11...
(h.6-3d), gbi truc dat trén than may 12 (h.6-3a va 6-3d). Truc céan trén
thuong duoc goi la tryc can dong co thé dich chuyén theo phuong thang
dtng va dugc dinh vi bang thiét bi kep truc, con truc can dudi 1a truc cén cd
dinh.

+ Co cau va thiét bi truyén luc: c6 thé khac nhau tuy theo chiic ning va cau
tao cua tung loai may can.

0 nhimg may can cong suat 16n (can tho, can thép tim day) va cac may
can c6 toc do cao, thi hai truc can dugc truyén dong riéng 1€ tur hai dong co
riéng ré 3 (h. 6-3a va 6-3b). O nhiing may can khac, truyén dong quay truc
can do mot dong co 9 dam nhan goi la truyen dong nhom thong qua hop
banh rang co cung duong kinh voi ty s6 truyéni=1.

Giira dong co truyén dong 3 va hop banh ring 4 co dit hop toc do dé phdi
hop tdc do gilta dong co truyén dong va toc do cia truc can phu hop theo
yéu cau cong nghé.

+ Pong co truyén dong: dé truyén dong truc can thudng dung cac loai sau:
- Pong co khong dong b roto 16ng séc cho may can lién tuc cong suit nho.

- Pong co khong dong bo roto diy quan duoc diung cho may can lién tuc
cong suat 16n
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- Bbong co dién mot chiéu duoc dung cho cic may can dao chiéu (may céan
quay thudn nghich)
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b) Phan loai méy can

M4y can rat da dang va nhiéu ching loai. Phan loai may cén c6 thé dua
trén cac dic diém sau day:

+ Theo tén goi ctia san pham sau khi can:
May can tho, c6 duong kinh truc can @ = (800 + 1300)mm.
May can tim c6 dudng kinh truc can @ = (1100 + 1150)mm.
May can thép hinh (duong ray, thép goc thép chir U, thép chir I) co
duong kinh phoi can @ = (750 + 900)mm.
May can day c6 duong kinh truc can @ = (250 + 350)mm.

+ Theo nhiét d0 can co hai loai:

- May can ngudi khi nhiét d6 ctia phéi can c6 t°< 400°C.

- May can nong khi nhiét do cua phéi can co t” > 600°C.

+ Theo cong nghé can c¢o hai loai:

- May can lién tuc khong dao chiéu.

-  May can dao chiéu thuan nghich

6-2 Cdc théng so co bin diic trung cho céng nghé cdn thép

Cong ngh¢ can thép dugc mo ta trén hinh 6-4:
Khi cho phéi kim loai vao
hop can, phoi bi kep va ép
chat gifra hai truc can quay

N 14 \ PR
A A 2 1A €
nguge qchleu fl.hau.,qket qua bé 81 N
day cua phéi giam xudng, St
chiéu dai cua phoi tang 1én va
chiéu rdng tang lén chut it. H1

Néu coi hai truc can cua |} Vingbiéndang |
may giébng hét nhau, quay |
nguoc chiéu nhau ciing téc‘ do
VE:l ph61 can cO co tinh déng H 6-4. Cc“)ng nghé can thép
déu nhau, ki hiéu cac dai
lugng cua phoi la:

H - bé day phoi; B - bé rong ctia phoi;

L - chiéu dai cua phoi; F - tiét dién cta phoi

Véi chi s6 1 cua cac thong sb cua phéi trude khi can va chi sb 2 cua cac
thong sb ctia phoi sau khi can ta c6: L2 > L1; H2 < H1; F2 < F1

1. Cdc théng sé co ban

a) Hé s kéo dai

L2
A=—7>1 6-1
ke (6-1)

Sau n lan can, ta c6 hé so kéo dai la:
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=114 (6-2)
i=1
Néu coi thé tich cta phoi 1a khong doi V, = V, thi:
V2
_L2_F_F (6-3)
L1 V. F,
£

Néu coi d6 né rong khong dang ké B;= B, thi:
_L2_F _H.B _H,
"Ll F, H,B, H,
b) Goc ngoam a (hinh 6-5) twong tng véi cung ngoam AB
2) Piéu kién dé truc can ngoam dwoc phéi
Truc can ngoam dugc phoi va can y
ép duogc 1a nho ma sat tiép xtic xut
hién trén cung ngoam AB khi truc
can quay. Ngoai luc T kéo phoi vao
con ¢6 luc P day ra cta phoi. Néu p* "N
Ic cta phoi ddy ra 16n hon luc kéo [
vao thi truc cdn khong ngoam duogc L
phoi.
Biéu d6 lyc tac dung l1én phdi can
biéu dién trén hinh 6-5.
Phan tich hai luc trén ta thdy ring:
dé truc can ngoam dugc phoi thi:
Ty > P, hay T. cosa > P.sina

(6-4)

who [o

H 6-5. Biéu db Iyc tac dung lén tryuc can

T > P.tga (6-5)
a) DY nén ép tuyét doi

Ah = Hl — H2 (6_6)
Ttr hinh 6-5 ta co:

H,=H, +2BC

Ah=2BC =2(0OB - OC) = 2R(1-cosa)

Ah = D(1-cosa) (6-7)

Trong dé D - duong kinh truc can;

R - ban kinh truc can.
b) Bé né rong theo chiéu ngang

Ab = B2 - B] .
Theo cong thire kinh nghiém, c6 thé tinh theo bicu thic sau:
Ab = a.Ah

voi: hé sd a 6 xét dén anh huong nhiét @6 cua phoi can a = (0,25 + 0,35)
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c) Vung chdm sau va viung vuot truoc

Khi can thép, trong viing bién
dang (phan gach chéo trén hinh
6-4) s€ c6 hai vung:

- vung chdm sau la vung khi
tdc do cua phdi V| nho hon toc
do dai cua truc can V< V.

- vung vuot trudce 1a khi tde do
ra ctia phdi V, 16n hon tdc do
dai ctia pho1 V, > V.

bo wvuot trudec duoc dac
trung boi ty so:

v,V
5% =—2— [%] (6-8)
V
véi V- toe do dai truc can;
V,- tdc dd ra ctuia phdi khoi
truc can

@_
A
o
VNP v
]
V, v V.
=3 H1i 'Hyl H, —$
1
. Ni =
s
Ay
\ 1
=
! 1 (0]
N |
;o vV,
V, e
1 ! 3
| :<_ Vuwot tredc
! | Vot rroc
Chamsau' 1

H 6-6. Hién twvong cham sau va vuot treéde

Trén thyc té, khi can tam day s% = (3 + 5), con khi can tim mong

% = (11 + 15)
Nhu Vﬁy ta co V1< V< Vg.

Trong vung bién dang, toc do ctua phdi s€ tang tir V; dén V; nén s€ c6 mot
tiét dién nao do toc do cua phoi bang toc do dai cua truc can (tiét dién N-N’

trén hinh 6-6). Tiét dién nay duoc

goi 1a tiét dién t6i han (c6 tén goi khéc 1a

tiét dién trung binh). Goc tdm B twong ung véi cung chian NB dugc goi 1a

gbc téi han.

Géc toi han ¢6 thé tinh theo biéu thirc sau:

a

Trong do: o5 1a gbc ma sat.

-
26

(24

5 (6-8)

J<

ms

d) Ap lue dat 1én truc cdn trong qud trinh can thép

Khi can, truc can dit 1én phoi mot luc dé thang ndi trd bién dang cua phoi.
Ngoai ra, phan lyc cua phoi ciling gdy ra mét luc dat 1én truc can.

Néu goi Py, 12 4p suét ép trung binh va F,, 1a dién tich tiép xtc giita truc can

va phoi thi phan luc toan phan dit
P= Ptb'th

1én mot truc can bang:
(6-9)

Trong d6: Py, - 4p sudt ép trung binh, N/mm?;
Fix - dién tich tiép xuc, mm”™
Tri s0 ap suat €p trung binh phu thudc vao nhi€u yéu to sau day:

- Thanh phan hoa hoc ctia phoi



96

- Nhiét do cua phoi. o
- Do day cua phoi (By), dd nén ép (Ah) va mot s6 yéu td phu khac.
F=B,d =221 [mn’]

(6-10)
Trong d6 1 - la day cung AB chén géc ngoam a.
Tinh gan dang:

I=E=Dsin% [mm]

(6-11)
Trong do: sin%— 1-cosar

- 2
Pabiét Ah=(1 - cosa)D; nén

. a Ah
s1n—:1{—
2 2D

(6-12)
T d6 suy ra:

I-D. % _JRAK [mm] (6-13)
Vi R =D/2 : ban kinh truc can.

Thay vao biéu thirc trén ta ¢ ap luc dat 1én mdt truc can khi can béng:
P=P,B,NRAh [N] (6-14)
Tri s6 ap suét ép trung binh dugc tinh theo cong thirc Xélicdp:
P =1,15ke 2124,
Ah(S — 1)
Trong d6: k. - diém gii han néng chay cua phoi;
0 - gbc ma sat truot;
4=t
H~°

A5—1

(6-15)

H, - bé day cta phoi ¢ tiét dién gidi han.
Cac thong s6 k¥ thuat cuia phoi va truc can dugce biéu dién trén hinh 6-7.

H 6-7. Théng sbé cla phdi va truc can
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6-3 Tinh mémen truyén dpng truc cdn

1. Phuong phap Xélicop

Phuong phéap nay duwa theo ap suét ép trung binh dé tinh momen truyén
dong truc can, bao gdm céac thanh phan momen sau:

- My : mOmen hitu ich can thiét ¢ 1am bién dang phoi va khic phuc luc
ma sat giita phoi kim loai va truc can trong ving bién dang tmg véi cung
ngoam

- Momen khong tai M.

- Momen dong Mg, dé khéc phuc luc quén tinh, tao gia tc.

Moémen dong xuat hién khi thuc hién dao chiéu quay va diéu chinh toc do.
Vay mOémen can bang : M =My + My + My + Mg, (6-16)

- Mdémen hiru ich dugc tinh dua vao ap luc trén truc can.

Néu coi bién dang phdi nhu nhau ¢ hai phia cta truc can (o, = a,) nhu hinh
6-8, tir do ta co:

Luc tac dung: P,=P,=P (6-17)
Cénh tay don dat luc: a; = a, = a, lac d6 momen tac dung 1én truc can 1 la:
M= P.a=P¥.1 (6-18)
Trong do:

¥ :% ty s6 canh tay don dat luc trén chiéu dai cia cung ngoam

¥ =0,5 d6i voi phuong phap can nong
~¥=1(0,35+0,45) 461 voi phuong phap can ngudi.
Tt cac biéu thire da dan, ta co:

Ml = Ptb.Btb.\P.R.Ah (6-19)
Momen truyén dong cho ca hai truc can:

Mhi = 2Ptb.Btb.lP.R.Ahq (6-20)
Momen ma sat duoc tinh theo biéu thuc:

M, = Pd” (—— 1y Mo * Pt (6-21)

1

Trong d6: P - ap suit nén dat 1én truc can [N/mm” J;
d - duong kinh cua truc can;
1 -ty so tryen
i - hé sb ma sat lin;
1 - hiéu suét ctia co cdu truyén lyc.
- Momen khong tai:
M, = (3 - 5)%Mdm (6-21)
- Mémen dong:
M, =220 (6-22)
Trong d6: J - mémen quan tinh cta hé truyén dong [kgm?’]
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2. Phwong phdp sudt tiéu hao nang lirong (STHNL)

Phuong phap nay thuc chét 1a
phuong phap tinh mémen truyén
dong truc can theo suét tiéu hao
ning luong trén mot don vi khoi
luong cua san pham.

Phuong phap STHNL duogc tinh v,
dua trén duong cong STHNL
dugc xay dung tir thuc nghiém.

Puong cong nay biéu thi do tiéu
hao nang luong trén mdt don vi
khéi luong san pham sau do kéo
dai phoi (1) hodic theo chiéu day H 6-8. So' dd tinh toan mémen can
(H) cta phdi sau mdi mot 1an céan.

Puong cong STHNL duoc biéu dién trén hinh 6-9.

Duong cong STHNL
biu dién quan hé
W=f(1) sudt tiéu hao  [_.___ |
niang lugng theo do kéo AWI |
dai sau mdi lan can  [TTT[TTTTTD :
dugc st dung dé tinh :
moémen truyén dong E
truc can ddi voi céc :

, , n wt o A A H(mm)
may can quay thuan . .
nghich, con  dudng Hinh 6-9 Buwdng cong STHNL
cong STHNL biéu dién quan hé gitta STHNL theo d6 day cua phoi duoc
mg dung d6i voi cac mdy can ngudi lién tyc.

D9 chinh xac tinh toan moémen truyén dong truc can cia phuong phap nay
cang cao néu cac diéu kién can dugc tinh todn cang sat voi diéu kién xay
dung duong cong STHNL.

Moémen can cho 1an can dang tinh toan s& bang:

Mg= 1,4 AW.F.10" [N.m] (6-23)
Trong d6: F - tiét dién cta phdi & 1an can dang tinh, mm?;
D - duong kinh truc can, mm;
AW - hiéu sb suat tiéu hao niang luong cta lan can dang tinh va
lan can trude do.

W 4 KW h/tAn w4
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6-4 Trang bi dién mdy can nong thudn nghich (CNTN)

1. Bdc diém céng nghé

May cén néng quay thuan nghich (may can néng dao chiéu) thuong ding
dé can tho.

Trong t6 hgp may can néng thuan nghich, ngoai cac hdp can con cé cac
thiét bi phu nhu: bang lan, dao cét, xe ché phoi, may 14t phéi v.v...

Trén hinh 6-10 gidi thiéu bang chuyén may can noéng tho 1150.

FEnEN
HNE

4 5 6 7 > 11 12 13 14 15 16 A7 ©
- |—||—||v||_||]]]]]]]]]]]|—|l_||_|
1 T T ] =T

[[]-

[ N I AN
9

=

19

Hinh 6-10 Day chuyén may can néng thé 1150

Phoi thép tir phan xudng thép dugc van chuyén dén 1a nung 2 bang cau
truc 1, s6 10 nung co thé 18n tGi 20 10 va mdi 1o nung co thé chira duoc 4 ~ 8
thoi thép c6 khdi luong (5 + 25) tAn/thoi. Sau d6 cac thoi thép dugce dua 1én
cac xe chd phéi 3 va chd dén bing lin tiép nhan 4. Ban can 5 dé can khdi
lugng thoi thép. Ban quay 6 dung dé quay thoi thep cho ding huong (trong
truong hop can thiét c6 thé quay 1 goc t61 da 180°). Bang lan 7 va 8 dé dua
thoi thép dén hop can 10. Sau moi lan can, thoi thép duoc van chuyen tro lai
cac bang lan trudc hop can. O day trong trudng hop can thiét, thoi thép co
thé 1at di mot goc 90° nho may 14t 9.

Khi két thuc lan can cubi cung, phoi can thanh pham dugc dua qua bang
lan 11, 12 va dén may danh vay lam sach 13 va sau d6 dua t6i may cat phan
doan 14 theo kich thudc quy dinh. Sau d6 chuyén t6i bang xich 15, bang lin
16 va may day 1én ban xép 17 chit vao kho chira 18.

Pong co 19 dung dé truyén dong hop can 10.

Céac may can néng quay thudn nghich c6 nhiéu kiéu, nhiéu loai, két cau tuy
tung loai cling khac nhau nhung ché do 1am viéc cua hé truyén dong truc can
nhu nhau.

bong co truyén dong truc céan lam vi¢c & ché do rat nang né: dic trung boi
tan s6 dong cat dién 16n (c6 may dat 1500 lan/ gio) va ludn 1am viéc & trang
thai qué tai, luc ngoam phodi, momen cia dong co truyén dong co thé dat toi
(2,5 + 3)Mgp . T nhitng dic diém trén, ta c6 thé dua ra nhitng yéu cau chinh
d6i vai thiét bi truyén dong truc can ctia may can thép nhu sau:

- Pham vi diéu chinh té¢ d yéu cau D = 10:1.
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- Phai lam viéc v6i do tin cdy cao trong diéu kién niang né (tan sé dong

cit 16n, thudng xuyén qua tai)

2. Hé truyén dong hép cdn trong mday CNOQTN

Trong may can nong quay thuan nghich thuong st dung hai phuong phép
truyén dong.

- Truyén dong nhom: 1a diung mot dong co truyén dong quay hai truc can
nhd hop banh riang. Uu diém cua phuong phap nay 1a so d6 diéu khién don
gian, nhung so dd dong hoc phtic tap, kich thudce ctia hai truc can yéu cau
phéi nhu nhau.

- Truyén dong riéng ré: phuong phap ndy cé uu diém la: so d6 dong hoc
don gian, kich thudc cua hai truc can khong yéu cau giéng nhau, nhung so
d6 nguyén 1y dién phirc tap, can dén hai dong co, mdi dong co truyén dong
mot truc riéng biét.

a) Hé thong truyén dong dién (truyén dong nhém) hdp can trong mdy cdn
nong quay thudan nghich (CNQTN)

Dai diéu chinh toc d6 dong co truyén dong yéu cau D = 10:1 va dugc thuc
hién diéu chinh hai ving:

- Vung dudi tbe dd co ban (n < ngy,)

Thuce hién bang cach thay doi dién ap dit vao phan tmg ctia dong co.

- Vuing trén tdc do co ban (n > ngy)

Thue hién bang cach giam tir thong kich tir cua dong co.

Qua trinh diéu chinh tdc d6 ¢ hai vung tién hanh khéng dong thoi va khong
phu thudc 13n nhau. So d6 nguyén 1y dién trén hinh 6-11 va so do diéu khén
trén hinh 5-12.

* Chu triic cta so do:

Pong co truyén dong truc can B(1) dugc cip nguodn tir hai may phat 1F(3)
va 2F(4) ndi song song nhau. Cudn kich tir cua hai may phat KT1F(5) va
KT2F(5) dugc cap ngudn tir may kich tir FKF(6). Cudn kich tur cua may phat
KTFKF(14) dugc cap ngudn tir may dién khuéch dai tir ngang MDKDF(14).

May dién khuéch dai MDKDF c6 cac cudn kich tir sau:

- AKDF(15) cudn dién ap thuc hién chirc ning dao chiéu quay cia dong

co bang hai cong tic to IN(15) va 1T(15).

- CDPKDEF(9) 1a cudn chu dao dong thoi 13 cudn phan hodi am dién ap co

ngat. Nguyén 1y 1am viéc ctia khau nay nhu:

Khi dién 4p may phat 1F va 2Fcon nho hon dién 4p so sanh (Ug ldy trén
bién trd 2R(10), mdt trong hai diét 1CL hoic 2CL khod nén dong trong cudn
CDPKDF bang khong. Khi dién 4p ctia may phat 1F va 2F tiang bang gia tri so
sanh thi 1CL hoac 2CL thong, dong dién trong cuon CDKDF khac khong,
c6 s€ lam dién ap cuia may phat 1F va 2F khong bi tang nhanh mot cach
cuong buc.
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Dién 4p trén bién tro 2R duge cap tir ngudn khuéch dai tir KDT(11).

Khuéch dai tir KPTF ¢6 hai cuén khéng ché:

- AKPTF(12): 1 cudn dién ap (cudn dich chuyén) dé chon diém lam viéc
ban dau ciia KPT.

- CDKDTEF(13): la cuén chu dao dung dé thay d6i thay d6i tri s6 dién 4 ap ra
cua KDTF, chinh Ia thay d6i tri s6 dién ap so sanh lay trén bién tro 2R bang
cac cong tic to gia toc 1Y, 2Y, 3Y.

+ DKPF(16): 1a cudn phan hdi 4m dong c6 ngit, nham han ché dong dién
ciia dong co, bao vé dong co truyén dong trong truong hop bi qua tai.
Nguyén 1y lam viéc ctia khau han ché dong nhu sau:

Khi dong dién phan ung trong dong co truyén dong con nhé hon tri s6
dong ngat I, < Ing [tr1 O Iy = (2,25 + 2,5)l4m] , di€n ap U; < Ug vO1 U; =

I(Zy + Zcp), con Ug = Uy, hodc Uy, lay trén bién tro 4R(17). Khi do6 diot
5D, 6D hoac 7D, 8P khoa, dong trong cuén DKDF bang khong. Nguoc lai,
khi I, > I, Ui > Uy , khi do6 2 trong 4 diot trén s€ thong, dong dién trong
cudn DKDF khac khong, do tinh chat khtr tir cia cuén DKPF, dién 4p phat
ra ciia 1F va 2F giam nhanh vé khong tao ra duong dic tinh co dang may
xac bao vé cho dong co khong bi chdy khi qua tai. Pién ap trén bién tro
4R(17) dugc cap ngudn tir khuéch dai KDTD(19). Khuéch dai tir KDTD ¢6
hai cuon khéng ché:

- Cudon AKDPTD(20) 1a cudn dién ap (cudn chuyén dich) dung dé chon

diém lam viéc cta KDT.

- Cudn DKDTD(26) 1a cudn phan hoi 4m dong dién kich tir ctia dong co

truyén dong

+ MKBDF(27): 14 cudn phan hdi mém dién ap cua may phat kich tur FKF(7).
Nguyén ly lam viéc cua khau phan hdi mém dién ap nhu sau: Cuén MKDF
dugc noi vao duong chéo cta cau vi phan qua dién tr han ché R5. Cau vi
phan dugc cdu thanh tir 4 vai ciu gom cac dién tro R2, R3, R4 va hai cudn
kich tr KT1F va KT2F. Khi di¢n ap phat ra ctia FKF 6 on dinh (Uggr = const),
cau cin béng [R2.R4 = R3.(Zxrir + Zx12r)]. DONg trong cuon MKDF béng
khong, ngugc lai khi dién ap phat ra cua may phat FKF c6 xu thé ting hay
giam, do hai cudn kich tir ¢6 tinh cam, cau mat can bang, dong trong cudn
MKDF khac khong (chiéu cta no s& ngugc hoic cung chiéu voi dong trong
cudon AKDF. Két qua dién 4p phat ra cia FKF sé& 6n dinh.

Strc tir dong tong cia MDKDF bang:

1‘:2 = FAKBF’_ Fepkor - Fokpr i‘ Fykpr .

Nhu vay di€u chinh toc d6 dong co truyén dong truc can b bang céach thay
d6i tri s6 dién ap dit vao phan tmg cia dong co (ving n < ng,) thuc hién
bang cach thay doi dién ap phat ra cia MDKDF thong qua cic cudn kich
thich cta nd.
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Cudn kich tir ciia dong co truyén dong KTD(23) duoc kich ngudn tir may
phat kich tir FKP(23). Cudn kich tir cau may phat kich tr KTFKD(21) dugc
cap tir may dién khuéch dai tir truong ngang MDKPD(21). May dién khuéch
dai c6 cac cudn kich thich sau:

+ AKDD(22) 1a cudn dién ap.

+ CPKPD(25) 1a cudn chu dao dung dé diéu chinh tdc do, dong trong
cuon CDKDD cung chléu v6i dong trong cudén AKPD, nén khi cong tic to
gia toc 4Y va 5Y(28) mat dién, 1am cho dién 4p roi trén R17 (ndi song song
v6i CPKDPD) giam xudng, két qua dién ap ra cia MDKDPD giam xuong,
dong kich tir trong cudén KTP giam va toc 46 dong co ting lén.

+ DKDD(18) 1a cudn phan hoi Am dong co ngat. Khi I; <1, Ui < U, di0t
9P, 12b (hoac 10D,11D) khod, dong trong cuén DKPD khac khong, n6 lam
cho dién 4ap ra cia MPKDBD tang 1én, dong kich tir cia dong co tang 1én, tdc
d6 dong co giam nhanh xubng vé khong bao vé cho dong co khong bi chay
trong truong hop qua tai.

+ MKDD la cudn phan h01 mém dién ap may phat kich tir FKD(27).

Cudn day MKDD dugc nbi vao duong chéo cia cau vi phan ciu thanh tir 4
vai cau gom: R10, R11, R12 va cudn kich tir ciia dong co KTD(23). Khi
dién 4p ra cia may phat FKD 6n dinh ( Upgp = const). Cau can bang (R10.
Zxtp = R11.R12), dong trong cuén MKDD bang khong. Trong truong hop
dién ap phat ra cia FKD c6 xu hudng thay d6i, cau mat can bang (do cudn
KTD co tinh dién cam) dong trong cuon MKDD khac khong, chiéu dong
trong cuén MKPPD sé& cung chiéu hoic ngugc chiéu v6i dong trong cudn
AKDD lam cho dié¢n &p phat ra cia FKD s€ 6n dinh.

Strc tir dong tong cia MPKPP bang:

Fz =Fakpp + Fepkpp + Fokpp + Fykep

Nhu vay, diéu chinh téc do dong co truyén dong & ving 2(n > Ngm) thue
hién bang cach giam tur thong kich tur cia dong co thong qua diéu khién
dong kich tir cia may dién khuéch dai tir truong ngang MDKDD.

* Nguyén ly lam viée cua so d6 khéng ché

Khéng ché dong co truyén dong B duoc thyc hién bang bo khéng ché chi
huy KC. Mach chi hoat dong dugc khi cac tlep diém bao vé da duoc dong
kin. Khi KC & vi tri “0”, cong tic KH(12) = 1 — KH(13) = 1 [duy tri] —
KH(14) = 1 (cAp ngudn cho cac dong 14 = 21).

+ Khai dong dong co tir toe dd bang khong dén tée do dinh muc (ngy).

Quay bo khong ché chi huy lan luot tr “0” dén vi tri “4” sang bén phai
tuong (mg voi chiéu quay thuan, cong tic to 1T(14) = 1 va 2T(15) =1 —
dong trong cudn day AKDF co6 chiéu dé dong co chay theo chiéu thuén. Cac
cong tic to gia toc 1Y(18), 2Y(19), 3Y(21) lan luot co dién, 1am ting dong
trong cuén CDKDTF, din dén ting dién ap ra cia KDTF (ting dién ap so
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sanh Uy trén bién tro 2VR). Két qua dién ap dat 1én phan tmg dong co ting
tir khong 1én dén dinh muc Uy, Trong qua trinh nay, tir thong kich tir caa
dong co gitr khong doi.

+ Tang téc do tr ng, dén tdc do trén co ban. Khi quay bd khong ché chi
huy sang vi tri “5” va vi tri “6”, cac cong tac to 4Y va 5Y lan lugt mat dién,
lam giam dién ap dat Ién cuén day CDKDD, két qua tir thong kich tir ca
dong co giam (P < Dgy,) toc do cua dong co s€ tang lén.

+ Ham dong co tir tdc do ngm vé 0.

Khi quay b khdng ché chi huy tir vi tri “4” Vé vi tri “0”, cac cong téc to
1T(14), 2T(15), 1Y(18), 2Y(19) va 3Y(21) mat dién. Riéng cong tic to
KT(27) chua mat dién (vi role dién ap RA con tac dong). Luc nay cong tic
to IN(16) va 2N(17) ¢6 dién [qua tiép diém KC(15) ], dong trong cudn dién
ap AKDF(15) dao chiéu, dong co thyc hién him ngugc. Khi toc d dong co
giam xuong (ung voi dién ap U= (10 + 15)%Uanm , role dién ap RA thoi tac
dong, cong tic to IN va 2N mat dién, qua trinh ham nguoc két thuc.

+ Ham dong co tir toc do n > ngy, vé “0”

Khi chuyen tay qua bo khdng ché chi huy tir vi tri “0” vé vi tri “0”, 1an lugt
cac cong tac to 4Y va 5Y co dién. Pién ap trén cudn CDKDD tang dan Ién
dan dén khi dong kich tir cua dong co tang dan 1én dén chi so dinh mrc, toc
d6 cua dong co giam xudng dén tri s& ngm, qua trinh giam tdc tir ngp Vé “0”
xdy ra tuong tu nhu da trinh bay.



