45

Chuong 3 , . ‘
TRANG BI BPIEN MAY BAO GIUONG

3.1 Dic diém cong nghé

May bao giudng 1a may co thé gia cong cac chi tiét 16n. Tuy thudc vao
chiéu dai ctia ban may va luc kéo ¢ thé phan may bao giudng thanh 3 loai:

- may c& nho: chiéu dai ban Ly< 3m, lyc kéo F = 30 + 50 kN

- may cd trung binh: Ly=4 + 5m, F, = 50 + 70kN

- may c0 nang: Ly> 5m, F, > 70kN

| = s
‘ < /4
Sllle: 1 PL_ 3
3 : " L '_ 2
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Hinh 3.1 Hinh dang bén ngoai may bao giuwong

Chi tiét gia cong 1 duoc kep chit trén ban may 2 chuyén dong tinh tién qua
lai. Dao cat 3 duogc kep chat trén ban dao ding 4. Ban dao 4 duoc dit trén xa
ngang 5 ¢b dinh khi gia cong. Trong qué trinh 1am viéc, ban may di chuyén
qua lai theo cac theo cac chu ky 1ap di lap lai, mdi chu ky gém hai hanh trinh
thuan va ngugc. O hanh trinh thuan, thuc hién gia cong chi tiét, nén goi la
hanh trinh cat got. O hanh trinh nguogc, ban may chay vé vi tri ban dau,
khong cat got, nén goi 13 hanh trinh khong tai. Ctr sau khi két thiic hanh trinh
nguoc thi ban dao lai di chuyén theo chiéu ngang mot khoang goi 13 luong
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an dao s. Chuyén dong tinh tién qua lai ciia ban may goi la chuyén dong
chinh. Dich chuyén ctia ban dao sau mdi mot hanh trinh kép 1a chuyén dong
an dao. Chuyén dong phu 1 di chuyén nhanh cia xa, ban dao, nang dau dao
trong hanh trinh khong tai.
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Hinh 3-2. D0 thi toc do trong mot chu ky

Gia st ban dang ¢ dau hanh trinh thuan va duoc tang tdc dén tdc d6 Vo =5
+ 15m/ph trong khoang thoi gian t;. Sau khi chay on dinh voi téc do Vo
trong khoang thot gian t,, thi dao cat vao chi tiét (dao cat vao chi tiét & toc
do thap dé tranh stt dao hodc chi tiét). Ban may tlep tuc chay G on dinh voi
tdc dd Vo cho dén hét thoi gian t,, thi ting toc den tbc d0 Vi, (tbe do cat got).
Trong thoi gian t4, ban may chuyén dong véi toc d6 Vg, va thyc hién gia
cong chi tiét. Gan hét hanh trinh thuan, ban may so bo giam tbc dén téc do
Vo, dao duoc dua ra khoi chi tiét gia cong. Sau d6 ban may dao chiéu quay
sang hanh trinh ngyoc dén téc do Vg, thuc hi€n hanh trinh khong tai , dua
ban vé vi tri ban dau. Gan hét hanh trinh nguoc, ban may giam so bd toc do
dén V,, dao chiéu sang hanh trinh thudn, thuc hién mét chu ky khac. Ban
dao duoc di chuyén bat dau thoi diém ban may dao chiéu tir hanh trinh
ngugc sang hanh trinh thuén va két thuc di chuyén trudc khi dao cit vao chi
tiét.

Tdc d6 hanh trinh thuan dugce xac dinh tuong Ung boi ché do cit; thuong
vin = 5 + 120m/ph; tdc do gia cong 16n nhét c6 thé dat vinax = 75 + 120m/ph.
Pé ting ning sudt may, toc do hanh trinh nguoc thuong chon 16n hon toc do
hanh trinh thuan: Vag™ K.vi (thuong k=2 + 3)

Ning suat ciia may phu thudc vao sd hanh trinh kép trong mét don vi thoi
gian:

(-1
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Te - thoi gian cua mot chu ky lam viéc ciia ban may [s]
tth thoi gian ban may chuyén dong & hanh trinh thuan [s]
tag - thoi gian ban may chuyén dong ¢ hanh trinh ngugc [s]
Gia sir gia toc cta ban may luc ting va giam tdc do 1a khong doi thi:
L L,y+L,,

g o=t Zea T Taa 3.2

th v[h Vth /2 ( )
L L, +L

fng — ng + g.ng h.ng (3_3)
Ve v, 2

Trong do:
- Lin, Lyg- chiéu dai hanh trinh cta ban may ung voi tdc do 6n dinh vy, Vng O
hanh trinh thuén, ngugc.
- Lg th> Lhth - chleu dai hanh trinh ban trong qué trinh ting tc (gia toc) va
qua trinh giam téc (hdm) & qua trinh thuan.

Lg ng> Lh. ng chleu dai hanh trinh ban trong qua trinh ting toc (gia téc) va
qua trinh giam téc (hdm) & qua trinh him

- Vihs Vg - tdc d6 hanh trinh thuan, nguoc cua ban may
Thay ty, va t,e tur (3-3) va (3-2) vao (3-1) ta nhan duoc:

1 1
T T k+ 1)L (3-4)

— + tdc de

vtlz Vng vng

Trong do:

L=Ly+Lewm+ Lh =L, ¢ T rgng T Ling - chiéu dai hanh trinh may
k= Vth/VIlg - ti 86 glu:a toc do hanh trinh thuan va nguoc

tqc thot gian dao chleu cua ban may.

Tu (3-4) ta thay rang khi dd chon toc dd cat vy, thi ning suét cia may phu
thudc vao hé so k va thoi gian dao ch1eu tq . Khi ting k thi ning suit cta
may ting, nhung khi k >3 thi ning suit ctia may ting khong dang ké vi luc
d6 thoi gian dao chiéu ty lai ting. Néu chiéu dai ban L > 3m thi tg it anh
huéng dén ning suit ma chu yéu 13 k. Khi Ly, bé, nhat 1a khi toc d6 thuan 16n
v = (75 = 120)m/ph thi ts. anh huéng nhiéu dén ning suat. Vi vay mot
trong céac diéu kién can cha y khi thiét ké truyén dong chinh ctia may bao
givong 1a phan dau giam thoi gian qua trinh qué do.

Mot trong cac bién phap dé dat muc dich d6 1a xac dinh ty s6 truyén tdi uu
cuia co cau truyen dong tir dong co dén truc 1am viéc, dam bao may khoi
dong voi gia tdc cao nhat.

Xuat phat tir phuong trinh chuyén dong trén tryc lam viéc:

Mi —

(3-5)
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Trong dé
M — momen dong co luc khoi dong Nm;
M.- momen can trén truc lam viéc, Nm;
Jp- momen quén tinh cua dong co, kGm;
Jn- momen quan tinh cia may, kGm,;
- toc do gbc cua tryc lam viéc, rad/s;
i - ti sb truyén ctia bo truyén.

Ta co gia tdc cta truc lam viéc:

do, Mi-M,

= 3-6
dt  Jpyi’+J, (3-6)
Lay dao ham cua gia toc, cho bang khong ta tim dugc ty sd truyén tdi vu:
2
M M
itu = =+ < +£ (3-7)
M M Jp
Vi gia thiét M, M, 1a khong doi. "
t
15

A . s . J
Néucoi M.=0thitacé i, = |-
D

Viéc lya chon ti s6 truyén t6i wu 13
kha quan trong . Thoi gian qué trinh P
qua d¢ phu thu¢c vao momen quan tinh 4
cua may. Momen quén tinh cia may
tang ti 16 voi chiéu dai ban may. ot L~

Voi: P

- Jy:momen quan tinh cua ban

- J.: momen quan tinh cua chi tiét S |
-J;: momen quén tin cua bd truyén luc T //b/
J=1Jp + T ]
. A N R ;o3A —]
Tuy nhién thoi gian qué trinh qua do Jy
khong thé giam nhé qua duge va bi 0
han ché boi: 5 6 7 8 9 10 LM)
- luc dong phat sinh trong hé thong Hinh 3-3. biéu d6 quan hé
- Thoi gian qua trinh qua do phai du gilta momen quan tinh va
16n dé di chuyén dau dao. chiéu dai ciia may

3-2 Phu tdi va phwong phdp xdc dinh céng sudt dong co truyén dong chinh
1. Phu tai cta truyén dong chinh
Phu tai cta truyén dong chinh duoc xac dinh boi luc kéo tong. N6 1a tong
ctia hai thanh phan luc cit va luc ma sat:
Fx =F, +F s (3-10)
Véi Fg - luc cit [N]
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F s~ thanh phﬁn luc ma sat, [N]
a/ O ché dg lam viéc: (hanh trinh thuan) luc ma sat dugc xac dinh :
Funs =p [Fy + g(me + my)] (3-11)
Trong do: p = 0,05 + 0,08 - hé s6 ma sat & go trugt
F,= 0,4F, — thanh phan théng dung cua luc cat, [N]
Mct, m,, - khoi lugng cua chi tlet cua ban [kg]
b/ O ché dg khéng tai: do thanh phan luc cit bang khong nén luc ma sat:
, Fms = “g(mct + mb) (3'12)
Va lyc kéo tong Fy = Fs = pg(me + mp) * Fy (3-13)
Qua trinh bao chi tlet 0 may bao givong dugc
tién hanh v6i cong suit gan nhu khong d01 tuc !
1a luc cat 16n s& twong Gng voi toc do cit nho
va luc cit nho sé& twong Gmg véi toc do cat 16n.
Tuy nhién ¢ nhitng may bao giudong cd ndng thi
do thi phu tai c6 hai vang nhu do thj hinh 3-4, ¢ |

do trong vung 0< v < v, lyc keéo la hang so Vah v
trong vung Veh <V < Vinax, cong suat kéo Px gan Hinh 3-4 D4 thi phu tai cta truyén
nhu khong doi dong chinh may bao giuong

2. Phuong phap chon cong suat dong co truyén dong chinh may bao giuong

Dic diém cta truyén dong chinh may bao giudong 1a dao chiéu véi tan sb
l6n, momen khoi dong, ham 16n. Qua trinh qua do chiém ti 18 dang ké trong
chu ky 1am viéc. Chiéu dai hanh trinh ban cang giam, anh hudng ctua qua
trinh qua do cang tang. Vi vay khi chon coéng suit truyén dong chinh may
bao giwdng can xét ca phu tai tinh 14n phu tai dong. Trinh ty tién hanh:

a/ S6 liéu ban ddu Céc ché d6 ciat got dién hinh trén may: ang voi mdi ché
d6, ¢ cho toc do cit (tbe do thuan) Vi, luc cat F,. Cha y luc cat thuong co
gia tri cyc dai trong pham vi toc do cat Vi, = 6 = 20m/ph. Khi toc do lon hon
20m/ph luc cat giam di1, trong pham vi nay cong suét cat co tri 5O gan khong
d6i (h3-4)

- tbc do hanh trinh nguoc Ve thuong duogc chon V,,, = (1+ 3)Vy, [m/ph]

- trong lugng ban may va chi tiét gia cong Gy + Ge [N]

- ban kinh qui d6i luc cat vé tryuc dong co dién p= v/ [m]

- hiéu suat dinh mirc cua co cu 1

- hé s6 ma sat gita ban va go truot p

- chiéu dai hanh trinh ban L, [m]

- momen quan tinh cta cac bd phan chuyén dong

- hé thong truyén dong dién va phuong phap diéu chinh tbc do
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b/Chon so bo dong co: Ung voi mdi ché do cat got, xac dinh luc kéo téng
trén truc vit ctia bo truyén, cong suat dau truc dong co va cong suat tinh
toan. Lyc kéo tong duge xac dinh theo cong thirc:
Fx=F,+(Gp+ G + Fy).pu (3-14)
Cong suat dau truc dong co khi cat chinh 1 cong suat dong co trong hanh
trinh thuan:
P Fewv,
" 60.1000.7
Néu hé thong truyén dong dién 1a bo bién doi - dong co dién mot chiéu
BBD D v a diéu chinh téc d6 dong co trong ca dai tbc dd bang diéu chinh
dién 4p phan tGng thi dong co phai chon theo cong thirc tinh toan Py:

[kW]

kW] (3-15)

\%
_ ng
Pzz - Pth

Vi

(3-16)

Cé6 nhu vay, dong co méi cod thé dam bao duoc dong dién cuc dai trong hanh
trinh thuan véi dién ap phan tng khong 16n, dong thoi tbe d6 cao trong hanh
trinh nguoc (khi dién ap 16n). Trong trudng hop diéu chinh téc d6 theo hai
vung nhu theo db thi phu tai h.3-4 tirc 13 trong ving vy, < v < Vag gitlr luc
kéo khong d6i bang phuong phap diéu chinh dién ap phan ung, con trong
ving vy < v < vy, gilt cong suat khoéng d6i bang phuong phap thay doi tir
thong dong co, thi dong co chi can chon theo cong suit & hanh trinh thuin
Py, tinh theo (3-15) 1a du vi trong pham vi vy, < v < vy, diéu chinh tir thong
nén Pp = const

Céc s liéu tinh toan duoc ghi vao bang 3-1

Can chon dong co co cong suét dinh muc 16n hon hodc bﬁng cong suét tinh
toan 1on nhat trong bang 3-1 P4m = Py

Bang 3-1 86 liéu ghi dé chon cong sudt dong co may bao giwong

PR Téc do (m/ph) Luc cét Lucdoc | Tr.luong Luc kéo C. suat ,C'Sué:[
Che; do F(N) truc chi tiét Fe(N) dau truc | tinh toan
cat Vin Vi Fy(N) Gu(N) Pu(kW) | Py (kW)
1 Vini Vg1 Fa1 Fyi Geu Fiq P Py
2 Vina Vg2 F. Fy Gep Fio P Py
3 Vin Vg3 Fa3 Fy3 G Fis Pn3 Py

¢/ Xdy dung dé thi phu tdi toan phan va kiém nghiém déng co da chon. D&
kiém nghiém dong co da chon theo diéu kién phat nong ta phai xay dung d6
thi phu tai toan phan 1 = f(t); trong do co xé&t td1 ca ché d6 1am viéc xac lap
va qua trinh qué do.

Phuong phap nhu sau: c¢6 thé chia d6 thi téc do cua dong co trong mot hanh
trinh kép (h.3-5) thanh 14 khoang tir t; + ty4. Trong do:



51

t;- ban may tiang tdc toi v, khong cat got kim loai twong ting véi dong co
lam vi¢c khong tai

ty1 - dong co lam viéc voi tdc do 6n dinh, khong tai.

t, - bat dau gia cong chi tiét, dong co lam vige voi téc do 6n dinh, co tai.

t; - dong co tang tbc do6 dén wy, ung voi tdc do Vin cua ban may, co tai.

t, - giai doan cét got, dong co lam viéc voi tdc d6 on dinh o,

ts - dong co giam toc dén o, c6 tai

te1 - dong co lam viée 6n dinh véi tdc dd o, o tai.

ts> - dao ra khéi chi tiét, dong co lam viéc khong tai voi tde d6 ®,.

t;, tg- dong co dao chiéu tr thuan sang nguoc

to- dong co lam viée khong tai véi toc d6 khong tai Ong UNE VO1 Ve cua ban
may.

t1o- dong co giam tdc & chiéu nguoc

t;; - dong co lam viéc 6n dinh véi toc do o,

t;, - déng co dao chiéu tir nguoc sang thuan, ban may bat dau thuc hién
mat hanh trinh kép mai.

Nhu vy trong mot hanh trinh kép c6 cac khoang thoi gian dong co lam
ViéC 61’1 dmh khéng tai la 1, te, to, 11 va co tai to, ta, te1 . Cac khOéIlg thot
gian dong co lam viéc & qua trinh qua do ty, ts, ts, tg, tio, t12. Ta phai xac dinh
dugc dong dién trong dong co trong tit ca cac khoang thoi gian do.

+ Xac dinh dong dién trong ché d6 lam viéc 6n dinh
Pé xac dinh dong dién dong co trong cac khoang thoi gian lam viée 6n dinh,
ta x4ac dinh cong suat trén truc dong co, sau d6 xac dinh momen dién tur cia
dong co trong cac khoang thoi gian d6 theo gian d6 sau: P(t) — M(t) — I(t)
v6i P(t), M(t), I(t) 1a cong suat, momen, dong dién trong cac khoang thoi
gian 1am viéc 6n dinh tht i.

- Cong suat dau truc dong co khi khong tai ¢ hanh trinh thuan:

POth - APOth + AP (3‘17)
vO1 APy, - ton hao khong tai trong hanh trinh thuén;
AP, - t6n hao do ma sat trén go trugt cia ban may.

APOth = a.Pthhi = 096Pth(1'n) (3-1 8)
_ (G, +Gy)v,.u (3-19)
b 60.1000

vt a = 0,6(agm + bam); Pan — cOng suat hiru ich
-  Momen dién tir cua dong co & hanh trinh thuan khi day tai:

3
Mthth:M0+Mth:M0+Ma[N] (3'20)

dm

véi w="1 (3-21)
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1a tbc do dong co & hanh trinh thuan.
M, — momen khong tai ctia dong co
P, .10°

MO = KCD dm 'Idm - [Nm] (3-22)
a)dm
- Dong dién dong co khi day tai
M
I, =—dmn A 3-23
th Kq) Y b [ ] ( )

Trong dé K(;)dm, Pim, lam 12 cac thong sb6 dinh muc cua dong co ‘
- Cong suat dong co trong hanh trinh nguoc khi dung phuong phap diéu
chinh di¢n ap trong ca dai toc do duoc xac dinh:

Vll
PDng = POth v_g [N] (3-24)
th
- Momen dién tir ¢ hanh trinh ngLrOC'
10°
M. =M+ Long 107 [n.m] (3-25)
w

ng

- Dong dién dong co & hanh trinh nguoc

M,
;M A 3-26
ng Kq) i u0.th [ ] ( )

+ Xac dinh dong dién trong cac khoang thoi gian dong co lam viée ¢ qua
trinh qua d¢: Nguyén tac chung 1 viét va giai cic phuong trinh vi phan céc
mach dién cu thé. Ngay nay cong cu may tinh cho phép ta dé dang giai cac
hé phuong trinh phirc tap ndy. Tuy nhién, dé don gian cho viéc phén tich, ta
c6 thé st dung phuong phap gan ding. Phuong phap d6 dua trén cac gia
thiét sau:

- D6 thi téc d6 ban may v(t) hoic cua dong co c6 dang 1y tudng hinh 3-5;

- H¢ théng truyén dong dién co6 ty dong diéu chinh, dam bao c6 han ché
dong va duy tri né & gié tri cuc dai cho phép trong qua trinh qua do. Pbi véi
doéng co mot chiéu L= (2 +2,5)Iim

+ Xac dinh thoi gian cia cac khoang lam viéc:

- Thoi gian cta qua trinh qua do c6 thé xac dinh bang cong thirc gin dung:

J J

Zm(a’z—wl)—(w K, (0, — o)) (3-27)

Trong do:

Mgq, Iqa— Momen, dong dién dong co trong qua trinh qua do;
M., Ic — momen, dong dién phu tai cua dong co;

My, ®; - toc d6 & cudi va dau qua trinh qua do;

Theo (3-27) ta xac dinh duogc ty, t3, ts, t7, tg, tio, t12.
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- Céac khoang thoi gian ty), ty, te, tex Xac dinh theo kinh nghiém van
hanh.
- Thoi gian lam vi¢e on dinh ¢ hanh trinh thuin duoc xac dinh nhu sau:
ts=—, [s] (3-27)
Vin
v6i Ls - chiéu dai ban may di chuyén trong khoang thoi gian ts dugc xac
dinh nhu sau:
Li=L-)L, (3-29)
Trong d6 L- chiéu dai hanh trinh ban may trong hanh trinh thuan.
YL;- tong chiéu dai hanh trinh ban trong cac giai doan qua trinh qua d6 va
cac doan ban may di chuyén véi téc do v
Néu coi rang trong qua trinh qua d6 ban may di chuyén véi tbc do trung
binh khong d6i thi: Li=vi (3-30)
vOl v, t; - tdc do trung binh, doan thoi gian thur i
- Tuong tu ta xac dinh duoc ty;
+ Xay dung db thi phy tai toan phan i=f(t):
Tir cac sb liéu dong dién trong qua trinh qua do va xac 1ap ¢ cac khoang
thoi gian tuong mg, ta v& duoc do thi dong dién bién thién theo thoi gian
nhu hinh 3-5
+ Kiém nghiém dong co theo diéu kién phat nong.
Str dung phuong phap dong dién dang tri dé kiém nghiém. Tir do thi hinh
3-5 ta co:

(3-31)

Trong do: T’y - thot gian cua mot chu ky c6 xet dén hién tuong toa nhiét
do tdc do thdp va qua trinh qua d6 néu dong co tu thong gié. Khi dong co
thong gi6 doc lap thi 1dy T’cx =Tcx

Dong co da duoc chon phai c6 dong dién dinh mure I,> T
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Hinh 3-5 Biéu db téc do va dong dién ciia may bao giuong

3.3 Cdc yéu ciu déi véi hé thong truyén dong dién va trang bi dién ciia
mady bao giwong
1. Truyén dong chinh: Pham vi di€u chinh toc do
v

D= Ymax _ Vngmax. (3-33)

Viin ~ Vinmin

Vg max' tdc do 1on nhét cta ban may ¢ hanh trinh nguoc, thudng vig max= 75
+ 120m/ph

Vivmin: t0c d0 nho nhéat cua ban may trong hanh trinh thuén, thuong vy, min=
4 + 6 m/ph

Nhu vay D = (12,5 = 30)/1

Thong thuong, hé¢ théng truyén dong dién st dung dong co dién mot chiéu,
dugc caAp ngudn tir bo bién d6i. Theo yéu cau ctia do thi phu tai, diéu chinh
téc do dugc thyc hién theo hai ving: Thay doi dién ap phan ing trong pham
vi (5 + 6)/1 v6i momen trén truc dong co 13 hang s6 tng voi tc d6 ban thay
d6i tir Vinin= (4 + 6)m/ph dén vgh = (20 + 25)m/ph, khi d6 luc kéo khong d6i;
giam tu thong dong co trong pham vi (4 + 5)/1 khi thay d6i tc do tir vy, dén
Vmax =(75 = 120)m/ph, khi d6 cong suat kéo gan nhu khéng d01 Nhung st
dung phuong phap diéu chinh tir thong thi lam giam nang suat ctia may, vi
thoi gian qua do tang do hang s6 thoi gian mach kich tir dong co 16n. Vi
vay, thuc t& nguoi ta thuong mo rong pham vi diéu chinh dién ép, giam
pham vi diéu chinh tir thong, hodc diéu chinh tir thong trong ca dai thay do6i
dién ap phan tGng. Trong trudng hop ndy cong suat dong co phai ting
Vmax/ Veh lan.
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O ché do xéc 1ap, d6 6n dinh toc 6 khong 16n hon 5% khi phu tai thay doi
tir thong dén dinh muc.

Qua trinh qua do khoi dong, hdm yéu cau xay ra ém, tranh va dap trong bo
truyén dong voi do tac dong cuc dai.

Dbi voi nhimg may bao givong ¢& nho Ly< 3m, Fx =30 ~ S50kN; D = (3 =
4)/1, hé théng truyén dong chinh thuong 1a dong co khong d6ng bo - khop ly
hop dién tur; dong co khong dong bd roto day quin hodc dong co dién mot
chiéu kich tir doc 1ap va hop tde do. Nhitng may c¢¢ trung binh L,= 3 + 5; Fg
=50 + 70kN; D = (6 = 8)/1, hé théng truyén dong 1a F - D (mdy phat mot
chiéu - dong co dién mot chiéu). DPéi véi may c¢d nang L,>5m, Fx > 70kN;
D> (8 + 25)/1, h¢ truyén dong la hé F - b ¢6 bd khuéch dai trung gian; hé
chinh luu dung Thyristor - dong co mét chiéu.

2. Truyén dong an dao

Truyén dong an dao 1am viéc co tinh chit chu ky, trong mdi hanh trinh kép
lam viéc mot 1an (tir thoi diém dao chiéu tir hanh trinh nguoc sang hanh
trinh thuan va két thic trude khi dao cat vao chi tiét).

Pham vi diéu chinh luong an dao 1a D = (100 + 200)/1. Luong an dao cuc
dai c6 thé dat toi (80 + 100)mm/1 hanh trinh kép.

Co céu an dao yéu cau lam viée voi tan s6 10n, c6 thé dat téi 10001an/ gid.

Hé thong di chuyén dau dao can phai dam bao theo hai chiéu & ca ché do di
chuyen lam viéc va di chuyén nhanh.

Truyén dong in dao thuong duoc thyc hién bang dong co khong dong bo
roto 16ng soc va hop toc do.

Truyén dong an dao co thé thuc hién béng nhiéu hé théng: co khi, dién khi,
thuy lyc, khi nén v.v. Théng thuong sit dung rong rai hé théng dién co:
ddng co dién va hé truyén dong truc vit - écu hodc banh ring - thanh ring.

Luong an dao trong mot hanh trinh kép khi truyén dong bang bang hé truc
vit - écu duoc tinh nhu sau:

) ‘ S=wy.t. T (3-34)
Va doi véi hé truyén dong banh rang - thanh rang
S = Op.z.t.T (3-34)

Trong do:
Ory, Opy - tOC d0 gbc cua tryc vit, banh rang, rad/s
z - 6 rang cla banh ring
t - budc rang cua truc vit hodc thanh rang, mm
T - thot gian 1am viéc cua truc vit hodc thanh rang, s

Ttr biéu thirc trén, ta c6 thé diéu chinh luong dn dao S bang cach thay doi
thoi gian su dung nguyén tac hanh trinh (dung cic cong tac hanh trinh) hodc
nguyén tic thoi gian (dung role thoi gian). Cac nguyén taic nay don gian
nhung ning suat may thuong bi han ché. Ly do 1a luong an dao 16n, thoi
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gian 1am viéc phai dai, nghia 1 thoi gian ddo chiéu tir hanh trinh thuan sang
hanh trinh nguoc phai dai, nhiéu truong hop khong cho phép.

bé thay doi toc do truc 1am viéce, ta co thé dung nguyén tac tdc do, diéu
chinh tbc d6 ban than dong co hodc sir dung hop téc d6 nhiéu cap. Nguyén
tac nay phuc tap hon nguyén tic trén, nhung cé thé giit duoc thoi gian lam
viéc cua truyén dong nhu nhau véi cac luong an dao khac nhau.

Mot hé thong truyén dong an dao duoc st dung trong nhiéu may bao
giuong cd trung binh nhu ¢ hinh (3-6). B6 phén chinh la h¢ thong dia Vol sO
rang trén cac dia khac nhau. SO dia s& 1a s cép an dao ung véi mot toe do
ctia truc 1am viéc. S6 dia co thé 1a 7 hodc 8, khi két hop véi mét hop toc do 3
cap thi sé tao ra luong dn dao 0,5 ~ 50mm (7 dia) va dén 100mm (8 dia) véi
¢ =1,26. S6 rang trén dia s& xac dinh luong an dao. Mdi dia s& Gmg véi mot
luong an dao. Phan tng role R s& di chuyén tua trén cac dia, khi gip ring
trén dia thi role R nha, tac dong dén mach diéu khién va cét dién dong co
truyén dong an dao DD.

7o) md:zfr
2 Mxex? —

U dg0
G trwr | &

———

HTD /[_“_?5“ i
U ‘j)—u%

Hinh 3-6 Hé théng truyén dong an dao may bao gluf(‘mg
3. Truyén dong phu
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‘Truyén dong phu dam bao cac di chuyén nhanh ban dao, xa may, ning
dau dao trong hanh trinh nguoc, dugc thuc hién béi dong co khong dong bo
va nam cham dién.

3.4 Mjt sé so do diéu khién mdy bao giwong dién hinh
1. So d6 diéu khién mdy bao giuong theo hé théng F-B c6 may dién khuéch
dai lam kich tir cho may phat.

Hinh 3-7 1a so d6 nguyén 1y don gian cua hé thong truyén dong chinh may
bao givong cd trung binh va nang
a/ Phén tich nguyén Iy lam viéc ciia hé thong truyén déng dién

Pong co dién D truyén dong cho ban mdy duoc cap dién tir may phat dién
mot chiéu F. Kich tir cia may phat F 13 cuén CKF dugc cap boi may dién
khuéch dai tir truong ngang MPKD. MDKD c6 4 cudn kich tir; 3cudén CK1,
CK2, CK3 ndi nbi tiép nhau ¢6 chirc nang 1a cuon chu dao, phan hoi 4m dién
ap, phan hoi duong dong dién phan Gng va phan hdi mém stc dién dong
may phat

- Pién ap chu dao lay trén bién trd BTT (cho hanh trinh thuan) hoic trén
bién tré BTN (cho hanh trinh ngugc).

Khi R(5-6) = 1, + T(5) = 1, bién tr& BTT duoc cip dién hinh thanh dién ap
U4 tao dong ig chay vao cudn CK1, CK2, CK3 qua di¢n tré R1, cudn CFF ,
CFD va dién tr6 R5 tuong tmg voi chleu quay thuan. Néu R(5- 6) =1,+ N(5)
= 1, bién tr& BTN duoc cap dién tao ra dong ig cling chay qua CKI, CK2,
CK3 qua dién tré R1, cuon CFF, CFD va dién tré RS theo chiéu nguoc lai

lam cho dong co quay ngugc.

- bién 4p phan hoi 4m dién ap dong co: Do bién tré 1R duogc ndi song song
v6i phan tmg dong co D nén khi hé thong F-P 1am viéc, sut ap trén 1R 1a U,
ti 18 voi dién ap trén phan Gmg dong co, tao ra dong chay trong CK1, CK2,
CK3 ti 1& véi dién ap phan ung dong co.

- Pién ap phan hoi dwong dong dién phan ung dong co: Khi hé thong F-P
lam viéc, sut ap trén 2 cuon phu CFF va CFD 1a U; ti I¢ v6i dong dién phﬁn
ung dong co; U; tao ra dong chay qua CK1, CK2, CK3 ti I¢ voi dong dién
phan tng

- Pién 4p phan hdi mém ldy trén ciu cin bang bao gém 2 nira dién tré 2R,
dién trd 4R va cudn CKF. Mot duong chéo cua cau dugc cép boi dién ap cua
may dién khuéch dai MPKD; duong chéo con lai 1a dién tré SR. Ta chinh
dinh trén 2R sao cho khi dong co lam viéc 6 ché d6 tinh thi cu can béng
nghia 1a dién 4p trén SR bang khong. Khi dong co lam viéc & ché do dong
thi cau mat can bang, nghia 13 dién ap trén 5R khac khong va ti 1& v6i dao
ham cua suc dién dong may phat tuc 1a phan dnh sy dao dong suc dién dong
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Hinh 3-7 So d6 hé théng truyén dong may bao giudng hé F-D
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cua may phat. Co thé xac dinh dugc dién ap Uy bang cach viét cdc phuong
trinh can bang di¢n ap cua “cau dong” noi trén:

R
Uy = =2 Legr-p-Ep
2RK, (3-37)

vO1l Rygrs - dién tré cua nira dién tré 2R
Lckr - dién cam caa cudn kich tirmay phat;
Kg -ti s6 strc dién dong dinh muac va dong dién kich tir dinh mure ctuia
may phat . Néu coi mach kich tir may phat 1a khong bao hoa thi:
E
K, = IL

CKFdm

Cudn kich tir CK4 ¢ chtic nang 1a cudn phan hoi am dong co ngit tao cho
dong co dac tinh co dang may xtc, han ché duoc dong dién trong dong co &
qua trinh tinh cling nhu qua trinh qua dg.

Do6i v6i nhitng may thuong xuyén lam viéc qua tai nhu may bao giudng,
may can, may xuc... khi qua tai nguoi ta khong cat dién cho dong co (vi lam
nhu thé ning suit ctia may sé& rat thip) ma tao cho né mét duong dic tinh co
dang may xuc dé khi qua tai thi dong dién trong dong co khong vuot qua gia
tri cho phép.

Trén hinh 3-8 dac tinh co ciia dong coco6 W
hai doan: khi dong dién trong dong co nhd
thua I, d0ng co lam viéc trén déc tinh co
tu nhién (doan cing) va khi dong dién trén
dong co l6n hon gia tri I thi dong co lam
viéc trén doan dac tinh co dang may xuc
(doan ddc)

Nguyén 1y lam viéc ctia khau phan hoi
am dong c6 ngat trong so do dugc giai
thich nhu sau: Khi dong dién trong dong |
co nho thua gia tri ngét thi sut 4p U; roi Hinh 3-8 Pic tinh co - dién ciia dong co
trén cac cudn phu con nho thua gia tri Ug
trén 3R lam cho cac van 1V hoac 2V (tuy cuc tinh) khod, do d6 trén cudn
CK4 khong c6 dong dién, strc tir dong bang khong, dong co 1am viée trén
dudng déc tinh co ty nhién. Khi dong dién trong dong co 16n hon dong dién
Lg, sut 4p U; > Uy lam cho cac van 1V hodc 2V thong nén cuon CK4 co
dong tao ra strc tir dong 16n tac dung nguoc chidu véi sire tir dong do cac
cudon CK1, CK2, CK3 sinh ra lam cho dién 4p may phat gidm nhanh, tde do
dong co giam nhanh khi dong dién phan tng ting, tao ra dic tinh co déc.
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Diéu chinh téc d6 dong co bang cach thay doi dién ap chil dao 1ay trén bién
tr6 BTT hodac BTN
+ Thanh ldp phwong trinh dac tinh co

- khi [,<I,, ta viét duoc phuong trinh mo ta hé théng & ché do xac lap:

Uae = Ueg —aUr +BI, Rys (3-39)
EF = KF-KMDKD-Udk (3-40)
EF = KCD(DD + Iu-Ru?Z (3-41)

Trong d6 KF, KMPKD - 1 hé s6 khuéch dai dién 4p may phat, khuéch dai
may dién. V&1 gia thiét 1a mach tir cua may phat va khuéch dai may dién
khong bao hoa thi ta coé:

K. = E_F . _ E MDKD
F = s> “NMDKD — U
CKF dk

R =Rup + Rur ¥ Rerr + Repp téng dién tré trong, maqh phén ung
Tur cac phuong trinh (3-39), (3-40), (3-41) ta bién doi thanh phuong trinh
dac tinh co - dién cta dong co:

R
1+ KF 'KMDKD|:a(ﬂ + 7) - /3}
_ KoK K Y _ Rux K, .R,.I,(3-42)
I+aK..K, I+aK..K,
Trong d6 Kp =1/K® - hé¢ sb cua dong co;
Ryr - dién tré ban than cua ddy quan phan tmg dong co/

- khi I, > I,,, , ta viét phuong trinh m ta hé thong tuong tu nhu khi I,< I,
Chi luu y 1a trong truong hop nay cudén CK4 co6 dién ap U, 1a hi¢u hai dién
ap: sut ap trén cudn day cuc tir phu AU va dién 4p so sdnh Ug:

Us = AU.Ug = BLRyy - Ugs (3-43)

Pé tién cho viéce viét phuong trinh ta qui doi dién ap trén cudn CK4(U,) vé
cudn day CK1 — CK2 — CK3 bang cong thirc sau:

W, Ry

U= KquUs=—*+-BU 3-44
4 qd4-“4 R4 W13 4 ( )

D

Trong dé qu4=&.& hé sb qui doi dién ap trén cudn day CK4 vé cudn
4 13
CK1-CK2-CK3;
W4, R4 - s6 vong day, dién tr¢ cuon day CK4;
W13, R13 - 50 vong day, dieen tr¢é cac cudn day noi tiep CK1-CK2-CK3;
Khi do ta c6 cac phuong trinh sau:

Uisy = U3 = U4 = U — aUp + BRys Iy - Kgaa. Uy (4-45)
Er  =Kr.Kupkp Uisy (4-46)
EF = KCD(DD + Iu?-Ruz (4_47)

Trong d6 Ujsy - dién ap tong trén cudn day CK1, CK2, CK3
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Két hop cac phuong trinh (3-45), (3-46), (3-47) ta nhan dugc phuong trinh
déc tinh co - dién cua dong co trong vung I, > I,

R
14+ K K ypen| @(B+ =2+ BK s —1) [K R, s 1
KD 'KF 'KMDKD (Ucd + qu4 'Uss ) . " HORD Ru z o ?

W, =
l+aK..K, I+aK, K,

(3-48)

Két hop hai phuong trinh (3-42) va (3-48) ta c6 ho dic tinh co - dién khi
thay d6i dién ap chu dao .
b/Phdn tich nguyén lycia so @6 diéu khién tw dong:

Trong so d6 nay dong co duoc khoi dong cudng birc. Hé s6 cudng birc
dugc duy tri & mac do cho phép trong thoi gian du dai. Sau khi cho 1énh
khéi dong, dién ap chu dao dugc dua vao mach kich thich cia MDBKD (cudn
CK1, CK2, CK3), con suc dién dong cua dong co Ep=0, nén di¢n ap dat 1én
cac cudn CK,3 c6 gia tri cuc dai va dong co dugc khoi dong cudng bic o
giéi han cho phép nhd khau phan mach. Khau phan mach gém hai bong dén
c6 dién tro phi tuyén BD; 4V-3R-2V hodc 3V-3R-1V. Khi dién ap dat 1én
cac cudn CKp; 16n hon dién ap Ug dat 1én 3R thi dién trd cac bong den BD
tang 1én lam cho dong g chay trong cac cudn nay khong ting dong thoi cac
cap van 1V-3V thong hodc 2V -4V thong tao duong cho dong phan mach
chay khong qua cac cudn CK ;. Dong di¢n phan mach cang 16n khi dién ap
dat 1én cac cudon CKp; cang 1omn va dong dién Iy duoc duy tri & muc d cho
phép hau nhu khong d6i trong qué trinh khéi dong. Trong thoi gian khoi
dong, khau phan hoi 4m dong dién c6 ngit cling co tac dung han ché dong
dién nho hon tri s6 dong dién cho phép.

So d6 c6 kha niang lam viéc & ché do tu dong va thar may. Khi ban ¢ dau
hanh trinh thuan, ban 4n vao cong tic hanh trinh 2KC; & cudi hanh trinh
thuan (dau hanh trinh nguoc) ban 4n vao 1KC. Khi ban di chuyén ngoai
pham vi cho phép thi tiép diém KC(6) = 0.

Gia sir ban ¢ dau hanh trinh thuan; du ap lyc trong hé théng boi tron dé
tiép diém RAL(6) = 1, cong tac hanh trinh 2KC bi 4n — 2KC1(10) = 0,
2KC2(13) = 1. An nit — MT(7) — cudn day KL(6) = 1, — tiép diém
KL(6) = 1, @ duy tri, + KL(9) = 1, + KL(10) = 1, + KL(13) = 1, + KL(2-3)
=0. Do KL(9) =1,->TO)=1,-T1-2)=0,+TS)=1,+ T(12) =1, -
R(12)=1; Do KL(13)=1, —» RC(13) = 1.

Két qua khi an MT ta c¢6 dugc: KL, T, R, RC c¢6 dién. Bién trd BTT(3)
duoc cép dién do R(5-6) =1, va T(5) = 1, — tao ra dién ap U, dat 1én BTT
sinh ra dong trong cac cuon CK1, CK2, CK3 lam cho dong co khdi dong
dua ban chay theo hanh trinh thuan. Do RC(2-3) ndi tat mot phan bién tro
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BTT nén di¢n ap U4 gidm nho 1am cho tbc do dong co chi tang dén toc d6
V, dé dao di vao chi tiét. Pén cubi t3, ban théi 4n vao 2KC — 2KC1(10) =
1, nhung do T(10) = 0, nén T(10) = 0; 2KC2(13) = 0, — RC(13) = 0, —
RC(2-3) = 0, — dién 4p U trén BTT ting 1én — dong co ting tdc 1én tbc
do Vi thuc hién ché do cat got kim loai. Pén cudi t5, dao chuén bi ra khoi
chi tiét, chdi tiép xtc cua tiép diém hanh trinh 1KH duoc day Ve phia trai,
ngan mach mot phan bién tré BTT lam cho dién ap Uy giam xudng, toc do
dong co giam xubng V, dé dao ra khoi chi tiét. Dén cudi t8 luc nay dao da ra
kkhoi chi tiét, ban 4n vao cong tic hanh trinh 1KC(9) — T(9) = 0, — T(10)
=1,N(10)=1, - T(1-2) = 1, + T(5) = 0, +T(12) = 0, +N(1-2) = 0, + N(5) =
1,N(9) =0, + N(11) = 1. Két qua dién ap U chuyen tor BTT sang BTN lam
cho dong dién trong cac cudn CK, 3 dao chiéu, dong co thyc hién hdm dé
giam tdc vé khong sau d6 khai dong ngugce dua ban tré vé vi tri ban dau voi
toc do 1a Vi Khi ban may chay ngugc, cong tac hanh trinh 1KC va sau do
1a choi tiép xac 1KH dugce tra vé vi tri ban dau dé chuan bi cho chu ky lam
viée ké tiép. Gan cubi hanh trinh nguoc (cubi tl 1), ban lai a an vao ch01 tiép
xuc 2KH(4) ngan mach mot phan bién trd BTN dé cho tdc do giam vé V.
Pén cubi t13, ban 4n vao coéng tic hanh trinh 2KC — 2KC1(10) = 0, —
N(10) =0, > N©9) =1, = T(9) = I, = N(1-2) = 1, N(5) = 0, N(11) =
T(12) = 1, T(10) = 0, T(S) =1, T(1 2) = 0. Két qua dlen ap Uc chuyén tu:
BTN sang bién tro BTT, dong co thuc hién viéc giam téc vé khong sau dé
khéi dong lai cho mot chu ky mai.

Ham may khi an nat dimg D(6). Cac cong tac to KL, T hodc N va role R
mét dién. Pién ap chu dao trén bién trod BTT hodc BTN mat tac dung, cac
cudn diy CK1, CK2, CK3 dugc ndi vao dién ap may phat (o Ur) c6 dau
nguoc voi Uy trude khi ham, dong dién trong cac cudén CK1, CK2, CK3 dao
chiéu, dong co dugc ham tai sinh. Dé tranh su dot bién vé chiéu va tri sb
trong cac cudn nay, nguoi ta duy tri mot luong dién ap nho trén dién tro
8R(3) duoc duy tri boi tlep diém mo cham R(5-6). Sau thoi gian duy tri cua
R, dién 4p trén 8R(3) mat dong thoi mot phan bién tré 1R bi ngan mach,
dién 4p phan hoi giam di, qua trinh him tai sinh chuyén sang giai doan thu
hai cho dén ltc dimg.

Hé thong nay dam bao pham vi diéu chinh téc do D = 15/1 voi d6 sut tdc
khong qua 6%. Nhuoc diém cia hé théng nay 1a c6 su lién quan gitta mach
dong luc va mach diéu khién. Diéu do gay kho khan cho van hanh va sua
chitra, hi€u chinh hé théng.



63

2. So do diéu khién may bao giwong hé T-b

a/ Mach dong luc: Bong co truyen dong chinh P 1a dong co mét chiéu

cong suat 42kW, dién ap 440V, toc do dinh mirc 1a 157rad/s. Pong co duoc
cap dién tir bo bién d6i BBP. Dé thuc hién viéc dao chiéu quay cho dong co,
BBD gdém so d6 chinh luu 3 pha hinh cau khong co may bién ap ndi theo
kiéu song song nguoc va hai hé thong phat xung cép cho hai nhom chinh luu
(phia trén va phia duéi) diéu khién theo kiéu phdi hop tuyén tinh a; + o, =
180°. Hai hé thong phat xung duoc diéu khién boi mot bién tré R1(1) duoc
cap tir dién ap Ugq lay trén cac dién tré RS, Ro, R9, R10(9+ 15) va dién ap
phan hoi 4m toc d6 Upr. Gid tri dién 4p diéu khién Uy, dit 1én R1:

. U = Ucq - Upr ) .

Khi thay doi gia tri Uy thi gobc mé o cia hai hé thong phat xung thay doi
lam thay d6i tbc do dong co.

Khi dao cyc tinh dién ap U nho cau tiép diém RT, RN (8 va 14) nghia 1a
thay ddi cuc tinh cua Uy s& lam thay doi gia tri a (> 90° hodc < 900) lam
thay ddi vai tro cua hai nhom chinh luu tir ché do lam viéc chinh luu sang
ché do doi nghich luu nghia 1a dao chiéu quay dong co.

Khi RT(8) =1, + RT(14) = 1, — dién 4p duong cia bd chinh luu CL3 dit
cuc tinh (+) 1én phia trén cia Re — Uy twong Gng v6i chan I cua bién tro
Ro — tao toc dd Vi, cta ban. Khi d6 néu RG(10) = 0, — R8 dugc ndi tiép
voi bién tré Re 1am giam U4 tao ra tbc d6 V, dé dao di vao chi tiét. Néu
RG(10)=1, +RD(12) = 1, — U chinh 1a syt &p trén dién tré R10.

Khi RN(8) =1, + RN(14) = 1, — dién ap duong cta bd chinh luu CL3 dat
cuc tinh (+) Ién phla dudi cua RIO — Ugq twong Gmg voi chan II cua bién tré
Ro — tao toc do Ve cua ban. Khi d6 néu RD(12) = 1, Uy chinh 1a sut ap
trén dién tro RO.

B chinh luu khong diéu khién CL2 cip dién cho cudn kich tir CKD(8) ctia
dong co B. Khi K2(dl) = 1, CL1 va CL2 ¢6 dién — cudn CKD c6 dién. Khi
lam viéc & ché d6 thuan thi dong kich tir trong dong co béng dinh muc; khi
lam viée & ché do nguoc, dong kich tr dugc gidm 20% nho dua dién trd
R7(8) nbi tiép v6i cudn CKD. Viéc dong mé R7 duge thuc hién boi role
RH(2). Khi dong co lam viéc & ché @6 thuan, diot b1(1) khoa — role RH(2)
khong tac dong — RH(7) = 1, R7(8) bi nbi tit — Iexp= dm. Khi dong co
lam viéc & che do nguoc, dlot b(1) thong — RH(2) = 1, — RH(7) = 0,
R7(8) duogc ndi tiép v6i cudon CKP — Iexp giam xudng dé ting tde trén tbe
do co ban.

Tiép diém K3(3-4), R6 va 4 diot B2 + D5 tao ra mach ham dong nang tu
kich tir. Khi 1am viéc thi K3(3-4) md ra dé giai phong mach ham dong ning.
Khi ham K2(dl) = 0, K3(3-4) = 1, CL2 mat dién. Néu dong co trudc d6 quay
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thuan thi B2 va b5 thong ; néu trude d6 quay nguogc thi B3 va P4 thong. Ca
hai truong hop déu 1am cho dong trén cuén CKD c6 chiéu tir tréi sang phai
cap dién cho cudn kich tir trong thoi gian him dong ning.

b/ Mach khong ché tir dong

Pong tat ca cac attomat. An M1(2) — K3(2) = 1, dong thoi RTh(®)=1, —
RTh(6) =1, — K1(4) = 1, + RTh(8) = 1, — K2(7) = 1. Két qua khi 4n M1 ta
co K1, K2, K3 co dién.

Trén mach dong luc, K1 cép dién cho bo bién déi BBD; K3(2-3) = 1,
K3(3-4) = 0, giai phong mach hdm dong nang; K2(dl) =1, — CL1c6 dlen
dé cap Ién cau tiép diém RT/RN khi RTr1(5-7) = 1, hoic RTr(S 7 =1; CLZ
c6 dién cap dién cho cuén CKP. Khi du dong RTT(8) =1, — RTT(9) =
RTh(8) = 0, RTh(6) m¢& chdm c6 nguy co lam K1(4) mat dlen — K2(7) cung
mat dién theo néu trong thoi gian md cham cua RTh ta khong kip cho
RTr1(4)= 1, hodc RTr2(5) = I, thay thé cho RTh(6) cap cho K1(4); ma
RTrl hoac RTr2 la do ta 4n 1 trong 4 nat an MT(10) hoic MN(11), hoic
TT(13) hoic TN(14). Piéu nay duoc giai thich nhu sau:

Khi an M1, K1, K2, K3 ¢o dién, dong dién cho mach dong luc san sang
lam viéc. Trong thorl gian dinh san (do RTh quyet dinh), néu ta khong ra
Iénh cho ban lam viéc thi mach chuan bi s& bi mét dién; mudn 1am viéc lai ta
phai an lai tir M1.

Ra 1énh cho ban lam viéc bang cach 4n vao MT(10) hoic MN(11) —
RTr(10) = 1 (c6 duy tri) . An TT(13) hoic TN(14) — RTr2(14) = 1. Ngoai
viéc thay thé cho RTh(6) thi RTr1(5-7) hodc RTr2(5-7) dong cap dién CL1
1én cau tlep diém RT/RN dé cho mach chuén bj lam viéc
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Hinh 3-11. So d6 diéu khién may bao givong hé T-b
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¢/ Xenxin lam viéc & ché do bién ap

Xenxin mot pha la may dién cam tmg nho, c6 cudn day mot pha kich thich
va cudn day dong b hoa ba pha. Xenxin chia thanh loai tlep xuc va khong
tiép xtc. Xenxin tiép xtic ¢6 cau truc giéng voi may dién dong bo kich thich
dién tu. Loi thép stato va roto ghép tur cac 1a thép ki thuat di¢n. Cudn kich
thich (cudn so céip) mot pha dat trén stato (hodc roto) va cudn déng bd hoa 3
pha (cudn thir cap) dat trén roto (hoic stato)

A A
v

v

v

'
'
'
'
'

A ’
NP
'

'

'

'

'

Hinh 3-10 So d6 no61 xenxin theo ki€u may bién ap va dang séng vao ra

Hai xenxin XX1 va XX2 duoc ndi nhu hinh 3-10 trong d6 XX1 duogc goi 1a
xenxin phat va XX2 dugc goi 1a xenxin thu. Dién ap dat vao cudn kich tu
cua XX1 la: u, = Uysinwt thi trén cudn kich tir cia XX2 ta nhan duoc dién
ap:
u, = kU,sin(0; — 0,)sinwt

trong do 0, va 0, 1a géc léch roto ctia xenxin XX1 va XX2
Nhan xét:

- Dién 4p ra cung tan s voi dién ap vao

- Bién do cua dién ap ra phu thudc vao goc 1éch 0, va 0,

+Néub6,=0, > u=0;ta goi XX1 va XX2 déng bd vé1 nhau

+Néu0,-0,<180° - u, cung pha voiu,

+Néu0,—0,>180° > u, nguoc pha voi u,

Trén hinh 3-10, cic do thi dugc v& véi gia thiét cir 4 chu ky thi 6,-0,>180°.
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d/ Chinh luu nhay pha . ?
Bién dién dp xoay chiéu thanh mdt chiéu c6 cuc tinh thay doéi tuy thudc

pha cua dién &p vao véi dién ap dong bo
Pl

> 2
T2 N
]
RCI1 1 :
T I
U [}
Uv r :
:
[}
T1 RC2 — :
[}
b2 1
\"
H : pAa
Udb
AUdb b4 s

v

AUv

U/ \/

ANANANAN

v

v

So d6 gdom 1 bién ap véi thir cap co 2 cudn day ndi véi 2 transistor T1 va
T2; 2 diot B1 va B2; hai tu loc va 2 dién tro tai Rcl va Re2.
- Xét & 4 chu ky dau: dién ap dau vao cung pha voi dién ap dong bo
+ trong khoang tr 0 = JI — T1 thong — U, ¢06 cuc tinh (+) & dudi
+ trong khoang tir JI + 2JI — T1 va T2 khoa
Céc chu ky sau duogc 1ap lai va nho tu loc san phéng dién ap U,
- Xét & 4 chu ky sau: dién ap dau vao nguoc pha vai dién ap dong bo
+ trong khoang tr 0 + JI — T2 thong — U, c6 cuc tinh (+) & trén
+ trong khoang tur JI = 2JI — T1 va T2 khoa
Céc chu ky sau duogc 1ap lai va nho tu loc san phéng dién ap U,
Ta co duoc dién ap mot chiéu thay doi dwoc cuc tinh khi u, ddo pha.
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e/ So do dat hanh trinh ban tw dong diéu khién tir xa

So dd gdm 3 xenxin XP, XX1 va XX2 lam viéc & ché do bién ap; bo chinh
luu nhay pha NF1, NF2 va cac phan tir role khong tiép diém LG1, LG2; cac
b khuéch dai mét chiéu KP1 + KP4 cép dién cho cac role RT, RN, RG,
RD; céac khau so sanh dung khuéch dai thuét toan SS1va SS2; mach NOR.
Do dai hanh trinh dugc dat boi goc quay tuong ddi cua roto xenxin thu thuan
(XX1) va xenxin thu nguoc (XX2) so voi roto xenxin SP lién hé co khi voi

co cau dich chuyén ban.

Dong co b ngoai viéc
truyen dong cho ban di
chuyén qua lai con nbi
v6i hop giam téc dé
quay roto ctua XD. Piéu
nay cd nghia 1a goc
1éch roto cua XD thay
d6i tir Opin + Omax tUONg
mg v6i viéc di chuyén
cia ban tr dau hanh
trinh thuadn dén cubi
hanh trinh thuan. Khi
ban ¢ dau hanh trinh
thuan, ta chinh dinh dé
cho XD dong bod véi
XX2 va Xb léch voi
XX1 mot goc 16n nhat,
thuong chon 0p = 0, =
0; con Op léch véi 0,
mot goc 16n nhat, dién
ap cua xenxin tuong
ung: Uxx1= max, Uxx2
= 0. Khi ban di chuyén
tr diu hanh trinh thuén
vé cudi hanh trinh
thuan thi 6p = 0;; con
0p léch véi 6, mdt gbéc
16n nhat, tuong Ung:
Uxx1= 0, Uxx2 = max
nhu hinh (3-12)

A Vth
VO VO
t1i t2: t3 t4: t5¢ g \17 t8 19 t10 t11 112
i Vo
}Uxx1 i
i Vng
\\ I
\\ :
\ i
. L
 Uxx2 i
T
| t,

Hinh 3-12. Biéu dd tdc d6 ctia ban may va

dién ap cua cac xenxin XX1 va XX2
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Vi cach chinh dinh nhu da mo ta, viéc dinh do dai hanh trinh ban duogc
dit boi goc quay cua xenxin XX1 khi ban ¢ dau hanh trinh thuin. Chang han
khi ban & dau hanh trinh thuan, quay 6, mot goc 90° didu nay co nghia 1a 0p
s& di chuyén trong khoang tir 0+ 90°. ( ltic nay ta c6 6,=90°; 6, = 0p = 0).
Xét gia tri dién ap clia XX1 va XX2 khi 0p = 45°

uxx; = kU ,sin( 45° — 900)smoat
Uxxo = kUms1n(45 —0) sinmt

Ta thay rang Uyxx] VA Uy ludn luén nguoe pha nhau.

+ Khau dao chiéu

Khi Iénh cho ban lam viéc, RTr1(17) = 1, hodac RTr2(16) = 1, — N0 Uy
VO U, dé cép cho cudn day so cép W1 cua bién ap BA4. Do Uxx1 16m nhét,
con Uyx2 = 0 nén W1 c6 tin hi¢u theo uy;. Qua 2 cudn day thi cap W2 va
W3 cap cho 2 hai b chinh luu nhay pha NF1 va NF2 dé dién ap ra ciia NF1
¢6 cuc tinh (+), con cia NF2 ¢6 cuc tinh (-) [do dién ap dong bo cua NF1 va
NF2 nguoc pha nhau]. Véi dién ap duong cia NF1 lam cho LGl =1, —
Kbl=1,—->RT=1;con LG2=0, - KDP2=0,RT =0.

RT(17-18) = 1, — nbi tit uy, dé cho cudon W1 co tin hiéu theo uy; gan
nhu trong sudt hanh trinh thuan; déng thoi RT(8) = 1, + RT(14) = 1, — dat
dién 4p Uy 1€n bién tré Ro ¢6 cuc tinh (+) phia trén tuong Umg vo1 viée di
chuyén ban theo hanh trinh thuan.

Tai thoi diém 6, gia trj ug =0 — LGl =0, - KP1 =0, > RT =0, —
RT (17-18) = 0, — cudn W1 luc nay co6 tin hi¢u theo uy, . Do uy nguoc
pha vo1 uy nén luc nay NF1 =0, NF2 =1, - LG2=1,Kb2 =1, RN =1,
— RN(17-18) =1, — ndi tit u,; dé cho cudn W1 ¢6 tin hiéu theo uyy, gﬁn
nhu trong sudt hanh trinh nguoc; déng thoi RN(8) = 1, +RN(14) = 1, — dat
dién ap Uy 1én bién tré R c6 cyc tinh (+) phia dudi twong tng véi viée di
chuyén ban theo hanh trinh nguoc.

Tai thoi diém t11, gi tri ug ~0 - LG2=0, - KP2=0, > RN =0, —
RN(17-18) =0, — cudén W1 luc nay co6 tin hi€u theo u,y; . Do u. nguoce pha
V01 Uy nén luc nay NF1 =1, NF2=0, - LGl =1, KDP1 =1, RT = 1.

RT(17-18) = 1, — nbi tit uye dé cho cudén W1 ¢6 tin hiéu theo uy gan nhu
trong sudt hanh trinh thuan; déng thoi RT(8) = 1, + RT(14) = 1, — dit dién
ap Ug lén bién trd Rw ¢ cuc tinh (+) phia trén tuong ng voi viée di
chuyén ban theo hanh trinh thuan cho chu ky ké tiép.

+ Khau tao toc do:

Dién ap trén cuon W4 co giéng nhu dién 4p dit trén cuén W1 nghia la ¢
hanh trinh thuan gibng nhu dién ap cta ug; va ¢ hanh trinh nguoc gibng nhu
di€n ap trén Uy, . Do do bién thién dién 4 ap Ugy nhu hinh (3-13)
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bién ap Uy duge so sanh Vv
voi dign ap bén ngoai A
Ucl ¢ hanh trinh thuin
va U’cl & hanh trinh

Vith

VO VO

nguoc. Hi 1213 4 15 6 \{7 8 19 t10 t11 t12
Khi t< t4 — Ussl =0 i

— Kb =0; khit>t4 —
Ussl=1, - Kb=1, —»
RD =1.

|
i VO
Khi t<t9 — Ussl = 0 i

— Kb =0;khit>t9 — }
Ussl =1, » KD =1, — el
RD =1. N |

RD tac dong s€ tao tbe N RD RD
do V, trong khoang tir t4 4_\ lfs_sjf(_)_#ismﬂﬁﬂ__u_s_sij_ st
—t6 & hanh trinh thuan va
V, trong khoang tir t9 —
t11 & hanh trinh ngugc. | uet N

Vng

1
-

bién 4p Ugs co6 dang
bién thién twong tu nhu
dién ap cua Ug,. Bién ap
nay dugc so sanh vdi —
dién ap bén ngoai U, Us;I;SO Uss2=1

Khi t< t2 — Uss2 =0, RO B A
dong thoi Ussl= 0 — 5
dién ap ra cua khau NOR Uc2 | t

b Ucis i
A

\ fa

55230

=1—->Kb4=1,RG=1,
— tao tbc d6 V, trong i, \
khodng tir t1 —t2 dién dp Uey va Uais

O céc thoi diém khac,
do Uss2 =1 hodc Ussl =1 nén dau ra cia NOR & muc khong, Kb4 =0, role
RG khong tac dong.
f/ Hoat dong cua toan mach

DPong tit ca cac attomat. Phai du dau ap luc dé& RAL(9-10) = 1, va
RAL(15)=1. An M1(2) — K3(2) = 1, déng thoi RTh(8) = 1, — RTh(6) = 1,
— K1(4) =1, + RTh(8) = 1, — K2(7) = 1. Két qua khi 4n M1 ta c¢6 K1, K2,
K3 co dién.

Trén mach dong luc, K1 cdp dién cho bd bién d6i BBD; K3(2-3) = 1,
K3(3-4) = 0, giai phong mach hdm dong nang; K2(dl) =1, — CL1co dlen
dé cap lén cau tiép diém RT/RN khi RTr1(5-7) = 1, hoic RTr(S 7)=1; CL2

Hinh 3-14 Biéu d6 toc d0 ciia ban may va
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c6 dién cap dién cho cuén CKD. Khi du dong RTT(8) = 1, — RTT(9) = 0
RTh(8) = 0, RTh(6) mé cham c6 nguy co lam K1(4) va K2(7) mat dién.

Gia st ban dang & dau hanh thuan, ra 1énh cho ban lam viéc bang cach an
vao MT(10) — RTr(10) =1 (co duy tri) . Ngoai viéc thay thé cho RTh(6) thi
RTr1(5-7) déng cp dién CL1 1én cau tiép diém RT/RN dé cho mach chuan
bi lam viéc.

RTr1(17) =1, ni Uy VO Uyxo: dO Uy = max, uyxo= 0 nén cudén W1 co tin
hiéu theo u,,; — trén cudon W2 va W3 ¢6 cung tin hi¢u dit Ién 2 chinh luu
nhay pha dé NF1(+), NF2(-) - LGl =1, - KP1 =1, RT = 1, — RT(17-
18) — ndi tit uy, dé cho W1 ¢o tin hiéu theo ugy gﬁn nhu trong sudt hanh
trinh thuan, déng thoi RT(8) = 1, + RT(14) = 1, Uy twong tng véi vi tri 1
trén Ro — dong co khdi dong dua ban chay theo hanh trinh thuén.

Lac nay Ussl =0 va Uss2 =0 — Uyor =1 - Kb4=1, - RG =1, —
RG(10) = 0, giam U nén toc do ban chi ting dén gia tri V, dé dao di vao
chi tiét. Tai thoi diém t2, Uss2 = 1 nén Uyor =1 — KP4 =0, > RG =0, —
RG(10) = 1, — dién tré R8 bi nbi tait — U, tang 1én twong Gng véi toc do
Vi, thuc hién hanh trinh cit kim loai.

Tai thoi diém t4, dao chuan bi ra khoi chi tiét, luc nay U= 1, - KD3 =1,
— RD =1, > RD(12) = 1, Uy = Ugryp — dOng co thuc hlf_:n ham tai s1nh
giam tdc Vé V.

Tai thoi diém t6, uyg ~ 0, —» LG1 =0, —» KP1 =0, > RT =0, —» RT(17-
18) =0, — cudn W1 ¢6 tin hi€u theo u,y, do luc nay gia tri uy,, la lon nhat.
Do uyx1 va Uy 1a nguge pha nhau nén luc nay NF1 (-), NF2 (+), - LG2 =1,
—Kb2=1, — RN =1, - RN(17 18)=1, — ndi tat Uxx dé cho W1 ¢6 tin
hiéu theo uye gin nhu trong suét hanh trmh nguoc; dong thoi RN(8) = 1, +
RN(14) =1, — dién ap Uy tuong Gmg voi vi tri II trén Re; — dong co thu’c
hién ham tai sinh giam téc vé khong, sau d6 khoi dong nguoc dua ban tré vé
vi tri ban dau véi toe d6 1a V.

Tai thoi diém t9, ban da chay vé gan vi tri xuat phat, lac nay Uy = 1, —
Kb3=1,RD =1, - RD(12) = 1, — U, = Urg — d0ng co thuc hién viéc
ham téi sinh giam t6c vé Vo,

Tai thoi diém t11, uye ~0 — LG2 =0, —» KP2 =0, — RN =0, — RN(17-
18) =0, - WI 1a1 c6 tin hiéu theo uyy do gia tri ndy 16n nhat — NF1 (),
NF2(-), - LGl =1,Kbl =1, RT =1, —» RT(17-18) = I, — ndi tat Uy dé
cho cugn W1 c6 tin hleu theo U gan nhuf trong sudt hanh trinh thuan, dong
thoi RT(8) = 1, + RT(14) = 1, — cuec tinh (+) dat phia trén Ro® — dong co
thye hién viéc giam toc vé khong va khoi dong lai cho chu ky mai.

Dung dong co bang cach an vao D1, — cac cong tic to K1, K2, K3 déu
mat dién, dong co thuc hién ham dong nang tu kich tu. Khi an m'lt dung D2,
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— RTrl hodc RTr2 mét dién — dién ap chi dao bang khong, dong co ham
tai sinh giam tc vé khong nhd bo bién d6i dao chiéu.

Trong so d0, viéc bao vé ngin mach va qua tai cho dong co nhd attomat
ABI va role nhiét RN1, RN2. Mach dat téc do va kich tir dong co duoc bao
vé bang AB2, AB3. Bao vé mat tir thong nho role kiém tra thiéu tir thong
RTT. Bao vé mat dién 4p nhd ban than cudn day K1, K2. Bio vé mét dau
nho role ap luc dau RAL. Pén PH1 béo hiéu may lam viéc & ché d6 tu
dong. DH2 bao hiéu du dau boi tron.



