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Chuong 4

TRANG BI PIEN MAY DOA

4-1 Pic diém 1am viéc, yéu cau vé truyén dong dién va trang bi dién

1. Bic diém cong nghé

May doa dung dé gia cong chi tiét voi cac nguyén cong: khoét 15, khoan 16.
c6 thé dung dé phay. Thyc hién cic nguyén coéng gia céng trén may doa sé
dat dugc do chinh xac va doé bong cao.

Mady doa duogc chia thanh hai loai chinh: méay doa dirng va may doa ngang.
May doa ngang dung dé gia cong cac chi tiét c& trung binh va nang.

mmmmmmmmﬂud \élmmmr

Hinh 4-1 Hinh dang bén ngoai may doa ngang

Trén b¢ may 1 dat try trude 6, trén d6 co6 u truc chinh 5. Tru sau 2 c6 dat
gia 3 dé giir truc dao trong qua trinh gia cong. Ban quay 4 ga chi tiét co thé
dich chuyén ngang hodc doc b¢ may. U truc chinh c6 thé dich chuyén theo
chiéu thang ding cung truc chinh. Ban than truc chinh c6 thé dich chuyén
theo phuong nam ngang.

Chuyén dong chinh 13 chuyén dong quay cta dao doa (truc chinh). Chuyén
dong an dao co thé 1a chuyén dong ngang, doc ctia ban may mang chi tiét
hay di chuyén doc ctia truc chinh mang dau dao. Chuyén dong phu la chuyén
dong thang dung cua u dao v.v.

2. Yéu cau d6i voi truyén dong dién va trang bi dién may doa.

a) Truyén dong chinh: Yéu cau can phai dam bao dao chiéu quay, pham vi
diéu chinh téc do D = 130/1 voi cong suat khong ddi, do tron diéu chinh ¢ =
1,26. Hé thong truyén dong chinh can phai him ding nhanh.
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Hién nay hé truyén dong chinh may doa thuong duoc st dung dong co
khong dfmg b roto 16ng séc va hop toc do (dong co cé mot hay nhidu cép
téc d0 ). O nhimg may doa c¢& ning c6 thé s dung dong co dién mot chiéu,
diéu chinh tron trong pham vi rong. Nho vay co thé don gian két cdu, mat
khac c6 thé han ché duoc moémen & ving toc d6 thap bang phuong phap diéu
chinh toc do hai ving.

b/ T ruyén dong an dao: Pham vi diéu chinh téc dd cua truyén dong an dao
1a D = 1500/1. Luong an dao dugc diéu chinh trong pham vi 2 = 600mm/ph;
khi di chuyén nhanh, c6 thé dat dén 2,5 + 3mm/ph. Luong an dao (mm/ph) &
nhitng may ¢& yéu cau duogc giit khong d6i khi tdc do truc chinh thay doi.

Pic tinh co can c¢6 do cung cao, voi do 6n dinh téc d6 <10%. Hé théng
truyén dong dn dao phai dam bao do tic dong nhanh cao, dirng may chinh
xac, dam bao su lién dong voi truyén dong chinh khi lam viéc tu dong.

O nhitng may doa ¢ trung binh va ning, hé théng truyén dong an dao sir
dung hé théng khuéch dai may dién - dong co dién mdt chiéu hodc hé théng
T-D.

4.2 So do diéu khién mdy doa ngang 2620

1. Thong s6 k§ thuat

May doa 2620 la may c6 kich thudc ¢d trung binh.

- Puong kinh truc chinh : 90mm

- Cong suét dong co truyén dong chinh: 10kW

- Tdc d6 quay truc chinh diéu chinh trong pham vi: (12,5 = 1600)vg/ph

- Cong suat dong co dn dao: 2,1kW.

- Toc d6 ddng co dn dao c6 thé diéu chinh trong pham vi (2,1 + 1500)vg/ph

- Tdc d6 16n nhat: 3000vg/ph

2. So dd truyén dong chinh may doa ngang

So d6 gébm 2 dong co khéng ddng bd: DB 1a dong co bom dau boi tron
dugc dong cat nho cong tac to KB. Dong co truyén dong chinh b 1a dong co
khong dong bo roto 16ng soc hai cap toc do: 1460vg/ph khi ddy quan stato
dau tam giac A va 2890vg/ph khi ddu sao kep (YY).Viéc chuyén d6i toc do
tir thap 1én cao tuong Gmg v6i chuyén do6i téc do tir dau A sang YY va ngugc
lai dugc thuc hién boi tay gat co khi 2KH(5). Néu 2KH(5) = 0, day quan
dong co dugc dau twong tng véi toe do thap. Khi 2KH(5) = 1, day quan
dong co duoc dau YY tuong ung voi tbc do cao. Tiép diém 1KH(4) lién
quan dén thiét bi chuyen ddi toc do truc chinh. N6 & trang thai ho trong thoi
gian chuyén d6i toc do va chi kin khi da chuyén ddi xong. Pong co duoc dao
chiéu nho cac cong tic to 1T, 1IN, 2T, 2N.
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Hinh 4-3 So d6 diéu khién truyén dong chinh may doa 2620
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a/ Khéi dong:Gia st 1IKH(4) = 1, 2KH(5) = 1. Mudn khéi dong thuan an
MT() - 1T(1)=1,—> 1T(3)=0,1T®) =1, 1T(1-2)=1, - KB2)=1, —
td KB(2) = 1, nbi voi 1T(1-2) tao mach duy tri. KB(4) = 1, — Ch(4) = 1,
ddng thoi RTh(7) = 1. Sau mot thoi gian chinh dinh, RTh(4) = 0, — Ch(4) =
0; RTh(5) =1, —» INh(5) =1, — INh(6) = 1, — 2Nh(6) = 1.

Két qua khi 4n MT ta duoc: KB, 1T, Ch ¢6 dién; sau d6 KB, 1T, INh, 2Nh
c6 dién. KB(dl) = 1, dong co DB quay bom dau bdi tron. 1T(dl) = 1, va
Ch(dl) =1, — dong co D duogc ndi A khoi dong véi tde do thép; sau mot thoi
gian duy tri, 1T(dl) = 1, INh(dl) = 1, 2Nh(dl) = 1, dong co P duoc ndi YY
chay véi téc d6 cao. Néu 2KH(5) = 0, — chi c¢6 1T(1) va Ch(4) c6 dién —
ddng co chi chay & toc do thap.

Khai dong nguoc an MN.

b/ Ham may

Pé chuin bi mach him va kiém tra toc do dong co, so do su dung role
kiém tra toc do RKT ndi truc voi dong co D (khong thé hién trén so dé).
RKT lam vi¢c theo nguyén tac ly tam: khi téc dd 16n hon gia tri chinh dinh
(thuong khoang 10%) tbe do dinh murc, néu dong co dang quay thun thi
tiép diém RKT-1(8) dong; néu dang quay nguoc thi tiép diém RKT-2(11)
dong.

Gia str dong co dang quay thuan. RKT-1(8) =1, — 1IRH(8) = 1, — 1RH(8-
9)=1,va lRH(13-14)=1.

Neu dang quay cham thi KB, 1T, Ch c6 dién; néu quay nhanh thi KB, IT,
INh, 2Nh, RTh ¢6 dién. — Ch(13) = 0, hoac RTh(13) = 0. Mudn ding, 4n
D(1) — 1T, KB, Ch hoic 1T, KB, INh, 2Nh, RTh mat dién — Ch(13) = 1,
hoac RTh(13) = 1, — 2N(14) = 1. Trén mach dong luc, 1T, KB, Ch, lNh,
2Nh mé ra, 2N doéng lai — dong co B dugc ddo hai trong 3 pha lam cho
dong co ham nguoc — toc d6 giam dén dudi 10% dinh mac thi RKT-1(8)
m¢o — 1RH(8) = 0, — 1RH(13-14) = 0, —» 2N(14) = 0, — dong co b duogc
cit ra khoi luéi , dong co dung tu do.

¢/ Thur may

Mubdn diéu chinh hodc thir may, 4n TT (12) hodc TN(14) — 2T(12) = 1,
hoac 2N(14) = 1, — dong co duoc ndi A véi dién tré phu Rf lam cho dong
co chi chay véi téc do thap.
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3. So db truyén dong an dao may doa ngang 2620

R+

1BO-2 |§ R5 [ §| 1BO-3

R10 §| 2BO-3

Hinh 4.3. So d6 hé thong truyén dong an doa may doa 2620

Hé théng truyén dong an dao thuc hi¢n theo h¢ MPKD co6 bd khuéch dai
dién tur trung gian, thuc hién theo hé kin phan hoi a&m tdc do. Tdc do an dao
dugc diéu chinh trong pham vi (2,2 + 1760)mm/ph. Di chuyén nhanh dau
dao véi toc do 3780mm/ph chi bang phuong phap dién khi. Téc do in dao
duoc thay d6i bang cach chuyén d6i sirc dién dong cua khuéch dai may dién
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khi tir thong dong co 1a dinh murc, con di chuyén nhanh dau dao duoc thuc
hién bang cach giam nho tir théng dong co khi sire dién dong cia MPKD 1a
dinh mirc.

Kich tir cia MPKD 1a hai cuén 1CK va 2CK dugc cung cép tr bo khuéch
dai dién tir hai tang. Tang 1 1a khuéch dai dién ap (dén kép 1DT) va tang hai
1a tang khuéch dai cong suat (dén 2DT va 3DT).

Tin hiéu dat vao tang 1 1a:

U= U —7.0-Up 4-1)
Trong d6: Uy - dién ap chu dao lay trén bién tr¢ 1BT;
y(x) - dién ap phan hoi 4 am tbc do dong co, lay trén FT

Unmp- dién ap phan hdi mém, ty 1& voi gia tbe va dao ham gia téc,
ldy ¢ dau ra cua cudn thir cdp 2BO-2 va 2BO-3 cua bién ap 2BO, cudn so
cép cua 2BO (2BO-1) néi tiép véi mach R, C. Do do, dong dién so cap cia
blen ap vi phan 2B0-1 gdom hai thanh phan ty 1& voi toc do va ty 18 vOi gia
toc ctia dong co. Nhu vay dién ap thir cap bién ap 2BO sé ti 1¢ voi gia toc va
dao ham cua gia téc dong co.

bi¢n ap dat vao tﬁng khuéch dai 2 1a Uy, duoc xac dinh béng biéu thire:

UV2 = Url - Uml (4'2)
Trong d6: U, - dién ap dau ra tﬁng 1, 1a dién ap roi trén dién tro R8, RO.
Unmi- dién ap phan hdi mém ty 1& voi dao ham dong dién mach
ngang, duoc 14y trén hai cudn thi cip 1BO-2 va 1BO-3; cudn so cip 1BO-1
mic ndi tiép trong mach ngang ctia MPKP.

Nguyén 1y lam viéc: khi dién ap chu dao bang khong, do so d6 bd khuéch
dai nbi theo so d6 cin bang nén dong dién andt hai nira dén 1T 14 nhu
nhau (Ip = Lyr), dién ap roi trén R8 va R9 bang nhau, nhu vay dién ap ra tang
1 bang khong.

U, = (IaP - IaT)- Rs=0 .
Va tuong tu dong di€n andt hai dén 2DT va 3DT bang nhau (I,; = I,3), hai
cudn day 1CK va 2CK c6 dién trd va sd vong nhu nhau, strc tir dong cua
chung tac dung ngugc chidu nhau nén sirc tir dong tong cia KDMP bang
khong.

Fy=Fick — Fack = (T2 — 1a3). W=0

Khi RT =1, —» Ugq > 0, do su phan cuc cua dién &p chu dao nén ntra dén
phai thong yéu hon nira dén bén trai cua 1DT, dién 4p trén R8 16n hon dién
ap trén R9, dién ap ra cua tang 1 c6 cuc tinh 1am cho dén 3DT théng manh
hon 2DT tac 1a 1,5 > I, hay Lk > IICK va suc tu dong Fy co dau tuong ung
v6i chiéu quay thuan ctia dong co. Toc d6 dong co 16n hay bé tuy thudc vao
dién ap chu dao.

Khau phan hoi am dong dién co6 ngat: loi dung tinh chat cia MPKD 1a khi
c6 dong dién phan tng, dién 4p ra clia n6 sé giam do tic dung cta phan tng
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phan tng. Mach phan héi 4m dong dién c6 ngat gdm c6 cudn bu, cau chinh
luu 1V va bién trd 2BT. Khi dong dién phan ng con nhé va nho hon dong
dién ngit (Iv< Lng), sut ap trén cudn bu nho hon dién ap trén bién tro
2BT(Uy); cau chinh luu 1V khong thong, va dong dién cudn bu hoan toan
tuong Gmg voi dong dién phan tmg, MPKD dugc bu du. Vi gia thiét I, = I,
thi strc tir dong ctia cudn bu s¢€ la:

Fb = Ib. Wb = Iu. Wb (4-3)
Khi I, > I, thi ta ¢6 U, > Up; cac van 1V thong, xuét hién dong dién phan
mach I,y va dong dién cudn bu s€ giam di mot luong:

Ib = Iu — IlV (4-4)
Murc do bu giam di va két qua dién ap ra cia MPKP giam nhanh khi dong
dién phan tng ting 1am cho dong dién phan tng dugc han ché.

Trong truong hgp nay, stc tr dong cua MPKD la:

Fy=Fp+Fy-Fa=Fp+Iu—Liy). Wy — L. Wy =Fpp—Iiv. W, (4-5)

Trong d6 : Fy, — std ctia hai cuon 1CK va 2CK

F, =I,. W, - stre tir dong cta cudn bu
Fq= L. W, - stic tr dong doc truc dugc bu du khi I, < L.

Tir cong thire (4-5) ta thay: khi I, > I thi strc tir dong cua MPKD bi giam
di mot lwong (I,. Wy). Nhu vay co thé coi stc tir dong tong cia MPKD
dugc sinh ra béi hai cuon 1CK- 2CK 1a Fy, va cugn bu Wy, véi stc tir dong
(Iyy. Wy) nguoc chiéu stre tir dong Fi,

4.3 So dé truyén dong mdy doa toa dp 24450

1/ Thong s6 k¥ thuat

May doa toa d6 2A450 dung dé gia cong nhiéu 16 c6 toa d6 khac nhau trén
1 chi tiét gia cong tién. May doa nay cho phép nhan dugc d6 chinh xac gia
cong cao. Trén mdy c6 thé thuc hién dugc cac phép do kich thudc 1ay dau va
kiém tra kich thudc gitra cac tdm cua 10.

Hinh 4-5 trinh bay nguyén 1y mach luc cia may. Pong co truyén dong
chinh ¢6 Pgym = 8kW; Ugm = 220V; ngm = 1440vg/ph. Pham vi diéu chinh tbc
do D=10:1.

Bién ap dong luc BA dung dé phdi hop dién ap gitra dién ap ludi dién va
dong co D, nham han che toc do ting truong dong dién (di/dt) dé bao vé
Thyristor. Bo chinh luu cau 3 pha dung Thyristor cap dién cho dong co b.
Chinh luu cau 3 pha dung Piét cap dién cho cudn kich tir CKP ciia dong co
va mach diéu khién cong nghé ctia may. So d6 khéi chirc nang nhu hinh 4-4

Dé nang cao chat luong tinh va chit lugng dong ctia hé thong, hé thong
truyén dong chinh 1a h¢ diéu khién kin c6 hai mach vong phan hoi:
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- Phan hoi Am dong dién: tin hiéu ti 1¢ voi dong dién phan tng ctia déng co
lay tir bién dong 1TI + 3TI va cau chinh luu 1CL (U; = K{I,).

- Phan hoi am tdc d6: tin hiéu ty 1& voi tc d6 ctia dong co 1ay tir may phat
téC FT (UFT = k(,).(!)).

- Bo diéu chinh dong dién R; 1a khau ti 1¢ - tich phan

- BO diéu chinh toc d6 Ro 1a khau ty 16
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(7-10) khz

So d6 diéu khién bo bién d6i Thyristor ¢6 3 kénh cho cac pha A kich mé
Uai-N2

cac Thyristor 1a 1T va 4T; pha B cho 3T va 6T; pha C cho 5T va 2T. Db thi

do tai cac diém cua so do dieu khién mot kénh nhu hinh 4-6
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Hinh 4-6 D6 thi dién ap tai cac diém do
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Nguyén 1y 1am viéc cia so d6 diéu khién céng nghé nhu sau: on M — Dg
= 1, — dong dién cho cic bd bién d6i va ngudn diéu khién. Piéu chinh tbc
d6 dong co dudi toc d6 dudi tée dd co ban bang chiét ap VR3. Téc do dong
co ting dan dén mg,. Khi di¢n ap dat 1én dong co dat tri s6 dinh murc, role
dién ap RDA tac dong — tlep dlem RPA=1,—->KCB=1, — tiép diém
KCB mo ra dé bién tro BT d4u nbi tiép v6i cudn kich tir CKD lam gidm tur
thong, tang toc dén tri s6 cuc dai dén 3000vg/ph.

Dirng may bang cach an nut D, cong tic to Pg co dién, tiép diém thuong
dong ciia nd s& 1am cho cong tic to KH c6 dién, tiép diém ctia né s& ddu Rh
song song voi phan ing cua dong co. Qua trinh ham dong nang bat dau. Khi
tbc do dong co giam dan gan bang khong, diét 6n 4p D14 khong bi danh
thung, role RLD khong tac dong dé tiép diém ctia n6 sé& cat dién cudn day
cong tic to KH.

- Bao vé qua ap cho cac tiristo 1T + 6T bang mach R-C dau song song

vOi céc tiristo.

- Béo vé mét tir thong bang role dong dién RTT.

- Hé thong chi lam viéc khi quat gi6 lam mét cho cac tiristo da lam viéc

(RAL da kin).



