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CAC TU VIET TAT

TT Tir viét tit Y nghia cia tir
1 T-b Thyristor- dong co dién
2 F-b May phat- dong co dién
3 cC Cau chi
4 CD Cau dao
5 b Dong co dién
6 DK Diéu khién
7 CKDb Cuon khéi dong
8 CKT Cuon kich tir
9 bCbB Pong co dong bd
10 Q Luu luong
11 H Cotap




MO DAU

Bai giang Trang bi dién, dién tir cho may cong nghiép dugc tap thé giang vién
thudc Bo mon Tu dong hoa bién soan nham phuc vu cho viée giang day cua giang vién
va hoc tap cta sinh vién Truong DPai hoc Cong nghé thong tin va Truyén thong - Dai
hoc Thai Nguyén. Tap bai giang nay duoc bién soan theo ndi dung dé cuong chi tiét
hoc phén Trang bi dién, dién tir cho may cong nghiép & trinh do dai hoc.

Céc ndi dung trong bai giang duoc bién soan theo tinh than ngin gon, dé hiéu.
Céc kién thuc trong toan bo bai giang c¢6 méi lién hé logic chit ché. Khi bién soan bai
giang nhom tac gia da cb gang cap nhat nhiing kién thirc méi c6 lién quan dén moén
hoc va phu hop véi dbi tuong sir dung ciing nhu ¢d gang gan nhitng ndi dung 1i thuyét
v6i nhitg van dé thyc té thudng gip trong san xuat, doi séng dé bai giang c6 tinh thuc
tién cao.

Noi dung bai giang gdm 5 chuong:

Chuong 1: Co sé Iy thuyét

Chuong 2: Trang bi dién, dién tir may cong cu

Chuong 3: Trang bi dién, di¢én tir cAc may nang van chuyén

Chuong 4: Trang bi dién, dién tir cAc may thuy -khi

Chuong 5: Trang bi dién- dién tir 10 dién

Mic du nhém tac gia da danh nhiéu thoi gian va cong stc dé bién soan, song
ndi dung bai giang chi 1a mot phan trong chuong trinh dio tao. Sinh vién, giang vién
can tham khao thém céc sach, gido trinh c6 lién quan ddi véi nganh hoc dé viéc hoc
tap, nghién ctru c6 hi€u qua hon. Trong qua trinh bién soan bai gidng kho tranh khéi
thiéu sot. Kinh mong quy thay c6 va cac ban sinh vién dong gop ¥ kién dé cudn bai
giang dugc hoan thién hon.

Xin tran trong cam on.



CHUONG I
CO SO LY THUYET

Noi dung chinh ciia chwong

Chuong I trinh bay vé ki hiéu vé cac ki cu dién, thiét bi dién str dung trong mach
dién; so dd va nguyén 1y hoat dong ciia mot s6 mach dién trang bi cho dong co dién
Muc tiéu can dat dwec ciia chuong

Sinh vién cn biét va phan biét dugc cac loai khi cu dién trén ban v& dién; tir yéu
cau hoat dong trang bi dién cho céc ché d6 1am viéc cua dong co dién xay dung duoc
mach dong luc, mach diéu khién cho dong co dién
Bai 1: Ky hiéu khi cu dién va Cac mach trang bi dién cho dong co dién khdng
dong bd ba pha (So tiét: 03 tiét) [2].
1.1. Khi cu dién
1.1.1. Khi cu dién diéu khién béng tay
1.1.1.1. Ciu dao
Cau dao 14 khi cu dién dong- cit mach dién béng tay & luoi dién ha ap. Cau dao dugc
dung rat phd bién trong mach dién dan dung va cong nghiép & dai cong suit nho véi
tan suat dong cit bé.

l

e 1]
CC
Hinh 1.1. Cau dao va ky hiéu
1.1.1.2. Cong tic xoay
Cong tac xoay la loai khi cu thuong duoc dung lam khi cu ddo mach trong cac mach tu

dong c6 cong suat nho, trong cac mach khdi dong, ddo chiéu hay doi ndi tir hinh sao-
tam giac cua cac dong co dién

[ L

Hinh 1.2 So dé két cdu cong tdac xoay
1.1.1.3. Céng tic hanh trinh



Cong tac hanh trinh 12 cng tic dung dé chuyén doi trong cac mach diéu khién theo tin
hiéu “hanh trinh”cua co cau diéu khién. Khi cu nay cha yéu dung trong cac mach co

cudn day ro le va cong tic to

1-.

2 B, i y o 5
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——
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Hinh 1.3. Cong tac hanh trinh kiéu dn
1.1.1.4. NGt 4n
Pé dong ngat nhitng mach dién c6 dong dién nho, trén may cong tac thuong ding cac
loai ndt 4n. NGt 4n thong thudng 1am viéc véi dién ap thap, nén tiép diém cua nd dugc
ché tao bang dong d6 ma bac

1

E_

2

!
L
i
¢
{

b) Thuong dong. ¢) Lién dong

a) Thuong mo

Hinh 1.4. So do va ki hiéu mét s loai nat dn
Khi nhan vao nut 4n (1) s& 1am thay d6i vi tri cac tiép diém dong (2), tiép diém dong
(2) sé tiép xdc hoac tach ra véi tiép diém tinh 3 s& dong/ ngat dong dién di qua nut an.
1.1.2. Khi cu dién diéu khién tir xa
Ro le 1a loai khi cy dién ty dong dung dé khoi dong mat thiét bi nao d6 hoac diéu
khién mot qua trinh nao d6 khi tac dong vao nd mot cong suat trong d6i nho
Ro le thudng gom nhiing bo phan chinh sau:
Co chu thu: ding dé tiép nhan tin hi¢u vao va bién do6i n6 thanh mot dai luong vat ly
can thiét va dé role hoat dong;
Co cdu trung gian: ding dé so sanh véi mau nhimg dai luong da duoc bién doi, roi
truyén tin hiéu dén co cau chap hanh;
Co cau chép hanh: phat tin hi¢u cho mach diéu khién.
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Céc dac tinh cua role bao gom céc tham s6 nhu sau:
bdc tinh “vao-ra” 1a moi lién hé gitra dai lwgng vao va dai lugng ra. Moi lién h¢ nay

duoc coi la dac tinh co ban cua role.

A

¥

Vom b o— - -

Yoab oo - 4. _
p. s
-

0 Hinke - X1

Hinh 1.5. Pac tinh cua Ro le
1.1.2.1.Ro le dién tir
Ro le dién tir 12 loai ro le 1am viéc theo nguyén Iy dién tir, tc 1a phan nhan tin hiéu la
nam cham dién 1am hit phan Gng, dong cac tiép diém dé cho tin hiéu ra

L mo  Cudn day

12 1[1- 22 Eili
A
Y
Lol adt : 12

Al A2 4 2 1

Hinh 1.6. Két cau chung va ki hiéu ciia role dién tir
Ro le dién tir ¢ nhiéu loai nhung loai dugc dung rong rdi nhat trong cac mach dién
diéu khién dong dién cua may cong tac 1a role dién tir dong dién, rowle dién tir dién ap
va ro le trung gian
1.1.2.2.Ro le thoi gian
Sau mét thoi gian chinh dinh ro le thoi gian s& lam cho cac xung diéu khién dong mo
cé4c tiép diém ciia mach dién tuong tng

& 16l 18 1ad 16[18
AZ 15 A2 =

a} Dong iré b M tré * &) Dong md tré

Hinh 1.7. Ki hiéu role thoi gian
Dua vao nguyén ly 1am viéc role thoi gian c6 thé phan loai thanh
- Ro le thoi gian dién tur
-Ro le thoi gian con lac
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- Ro le thoi gian khdng khi

- Ro le thoi gian dong co

- Ro le thot gian dién tu

1.1.2.3.Ro le nhiét

Ro le nhiét 14 loai khi cu dién 1am viéc trén co s tAc dung nhiét cia dong dién . Phan
tar cam nhiét c6 thé dung nhiéu loai khac nhau nhung thudng dung hon ca trong thiét
bi dién 1a tAm kim loai kép c6 hé sé né nhiét khac nhau.

Céc tam kim loai thuong lam tir hai kim loai ghép lai véi nhau bang phuong phap han
hodc can ndng. Hai kim loai c6 hé s6 nd nhiét khac nhau thudng dung 1a dong thau va
inva. Khi bi nung néng, tim kim loai kép sé& bi uén cong vé phia tam kim loai c6 hé sé
nd nhiét bé hon

a) Trang thdi ban c?'{fu b) Trang thai hoat déng
Hinh 1.8. So' do ro le nhiét
1.1.2.4. Cong tic to
Cong tic to 1a loai khi cu dién diéu khién xa dung dé dong mé thuong xuyén cac mach
dién dong luc

i N 1% 7
M 2 2 —

..... ¢ \'J -“" |II'.- 1"\ !)

B r £ a 14 2

Hinh 1.9 Ki hiéu cong tdc to xoay chiéu 3 pha
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Tiép diém c6 dinh

. L2
\ T T Tz
Tiép diém di dong \ ; ;

L& xo MM
Nip céch dién A(

Cudn day dién tir

Ngudn dién vao

Cudn day

chong va
dap

L&i sat
Phé;l tmg di dfng g l

Hinh 1.10 So d6 két cdu cua cong tac to

Khi cap nguon dién cho cdng tac to, cudn day di¢in tir s& tir hoa 16i sat thanh nam

cham dién va hat phan tng di dong. Phan ung di dong di 1én phia trén mang céc tiép

diém di dong di chuyén tiép xdc vai céc tiép diém cb dinh lam déng mach dién va
dong dién di tir Li sang Ti va 10 xo tac dung ép chit cac tiép diém vao nhau. Khi thoi
cap ngudn dién cho cong tic to, cudn day dién tir mat ngudn, phan ang tro vé vj tri cii

mang céc tiép diém dong tro vé vi tri ban dau, ngat dién chay tir Li sang Ti
1.1.2.5. Khéi dgng tir

Hinh 1.11. Khoi dong tir

Khai dong tir 1a loai khi cu dién dung dé diéu khién cac dong co cong suat vira va nho.
Bo phan chii yéu cua khoi dong tir 1a ¢ong tic to xoay chiéu. C6 khdi tiép diém lién

dong lap chung trong mot hop. Piéu khién xa duoc thuc hién bang nit an



Phan 16n khai dong tir déu c6 lap thém ro le nhiét dé bao vé dong co khoi qua tai.
Theo tiéu chuan ro le nhiét phai ngat mach dién khi dong dién bang 1,2 lan dong dién
dinh muc chay qua trong thoi gian 20 phat

1.1.3. Khi cu bao vé

1.1.3.1. Cau chi

Cau chi la khi cu dién dung dé bao vé

Cau chay 1a khi cy dién dung dé bao vé thiét bi dién va ludi dién khi co su c¢b qua tai
hay ngin mach xay ra. cdu tao ctia ciu chay gdm vo, nip va day chay. Trong do, day
chay dong vai trd quan trong nhat trong ciu chi. Day chay thuong 1am bang céc chat
liéu c6 do noéng chay thép nhu chi, kém, dong,... Tuy theo diéu kién lam viéc va dong
dién trong mach 16n hay nho ma day chay c6 thé lam bang .nhing vat liéu c6 nhiét do
néng chay cao va thiét dién phu hop

g et

Hinh 1.12. K{ hiéu cau chi
1.1.3.2. Ap- t6- mat
Ap-t6-mét, con goi 14 may ngat tu dong hay CB, 1a loai khi cu dién dung dé
ngét tw dong cac mach di¢n mot chiéu va xoay chiéu khi xdy ra qua tai, ngén mach,
sut 4p,... Chung ciing duoc ding dé dong ngat khong thudng xuyén cac mach dién
trong diéu kién lam viéc binh thudng.
Ap-t6-mat duoc dung trong cac thiét bi dién xoay chiéu c6 dién ap ti 500V,

trong cac thiét bi dién mot chiéu dién ap t61 3300Y.

Hinh 1.13. So do dptomét

1: Nam cham

2: Nap

3: Then

4: Pon

5: Lo xo

6: Tiép diém
1.1.4. Khi cu tac dong dién co
1.1.4.1. Nam cham dién

Nam cham dién dugc dung rong rai trén mdy cong tadc la nam cham dién mot

14



chiéu, cling nhu nam cham dién xoay chiéu mét pha, ba pha. Hinh 1.15 giéi thiéu so

do két cau cua cac loai nam cham dién noi trén.

a) b ¢)
Hinh 1.14. So do cdc logi nam cham dién

Tat ca cic loai nam cham dién déu c6 ba phan chinh; 18i tir (1) lam bang céc 14
thép k¥ thuat dién, cudn day (2) va phan tng (3). Khi cho dong dién vao cudn day (2),
16i sat (1) bi nhiém tir va hat phan Gng (hay nap) (3),
1.1.4.2. Ly hep dién tw
Ly hop dién tir dug ding rong rai trén may cong tac, nhat 1a & nhitng may hién dai, dé
dong ngat cac xich truyén dong, him dao chiéu thay doi van téc cua chuyén dong
chinh ciing nhu chuyén dong chay dao. Thay d6i van téc bang ly hop dién tir co thé
tién hanh khi truc dang quay véi phu tai hodc khi chay khong. Ly hop dién tir tac dong
nhanh con dung trong cac hé thong theo vét ciia may chép hinh bang dién. Tan s tac
dong cua ly hop trong nhitng hé théng nay co thé dit trén 50 lan/s
So véi céac loai ly hop khac ly hop dién tir c6 két cdu nho gon tac dong nhanh va diéu
khién don gian. Cac ly hop dién tir hién ding trén cic may cat got c¢6 thé truyén duoc
mo men tur 2,5-1600Nm
Trong cong nghiép hién nay thuong dung ly hop dién tir ma sat va ly hop dién tir bAm
1.1.4.3. Ban dién tir

Ban dién tu 1a loai khi cu dién - co dung dé kep chat chi tiét gia cong, n6 dugc
dung rong rai trén may mai mat phéng. Dung ban dién tur, viéc kep chat chi tiét duoc
nhanh, chinh x4c, déng thot cung mot lic co thé kep nhiéu chi tiét c6 kich thudc nho
trén mot mat phéng. Kep chat bflng ban dién tir ¢6 thé dam bao d6 chinh xac gia cong
cao, Vi khi chi tiét bi bién dang nhiét, n6 cé thé tu do gidn nd & mat bén.

15
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Hinh 1.15. Ban dién tur
1: Than bang thép
2: Cuc tu
3: Cudn day
4: Nap
6: Vanh khong tur tinh
7: Chi tiét

1.2. Cac mach trang bi dién

1.2.1. Trang bi dién dong co dién khong dong bd ba pha.

Loai dong co dién dung cha yéu trong cac may cong tac 1a dong co dién khong dong
bo ba pha. Loai nay duoc ding rong rai do két ciu don gian, gia thanh ré, sir dung va
bao quan dé dang

a) Réto day qudn a) Réto long soc

Hinh 1.16. Péng co dién khéng dong bg ba pha
1.2.1.1. Khéi dong dong co khong dong bd
a) Khéi dong truc tiép
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Hinh 1.17. So dé khéi déng truc tiép déng co khéng dong bé ba pha
- Nguyén ly hoat dong
Pong cau dao CD doéng dién cho toan mach. Nhan nit an M dong dién chay qua cong
tic to K, lam cong tic to K hoat dong, dong cac tiép diém dong luc cho phép dong
chay qua dong co M, dong co M hoat dong. Dong thoi tiép diém thuong mo K (13-14)
dong lai dé duy tri, Iic nay ta co thé thdi khong an M
Khi 4n nat D, c6ng tic to K mat dién sé tra cac tiép diém vé trang thai ban dau, dong
co durng hoat dong
b) Khéi dong gian tiép
- Khai dong gian tiép bang phuong phap mac dién tré phu & mach stato
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Hinh 1.18 So d6 dién mach khai déng gian tiép bang phirong phép mdc dién tré phy ¢ stato
Khi déng cau dao CD dong dién chay qua mach, nhan nut M dong dién qua cong tic to
K2 1am dong cac tiép diém dong lyc dan dong qua R, dong co M hoat dong. Tiép diém
K2-8 déng lai dé duy tri dong va cap nguodn cho ro le thoi gian KT hoat dong. Sau
khoang thoi gian t dinh trudce ro le KT dong tiép diém thuong mo KT-9 cap ngudn cho
K1. Cong tic to K1 mé tiép diém K1-7 cit ngudn cho KT, K2, dong K1-10 dé duy tri,
dong cac tiép diém mach dong luc dé dong dong dién cho dong co khi d6 dong co hoat
dong o téc d6 1am viéc qua trinh mé may két thac.

Khi 4n D toan bo mach bi ngét dién, dong co M dirng hoat dong
b) Khéi ddng gian tiép bang phwong phap mic dién tré phu é mach ro to

a) Réto ciia dong co réto ddy quan b) Pdu néi dién tré dén réto

Hinh 1.19. Béng co ré to ddy qudn va dién tré
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Hinh 1.20. So dé dién mach khéi déng dong co bang phirong phdp mdc doi xieng dién tré phy
mach r6 to
¢) Khéi dong gian tiép bang phwong phap ddi ndi sao —tam giac
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Hinh 1.21.So @6 mach dién khoi dong bang phwong phdp déi néi sao- tam giac
Nhan ndt M cong tic to K3 co dién cap dién dong tiép diém K3 mach dong luc cho
phép dong co dau sao. Pong thoi cong tic to Klciing dugc cip dién dé dong co hoat
dong & ché do sao. Pong thoi ro le thoi gian KT hoat dong. Dong dién mé may lic nay
nho hon dong dién ban dau. Sau khoang thoi gian t, tiép diém KT-11 dong cip ngudn
cho K2 lam KT-7 mé ra ngit dién cho cong tic to K3 1am dong co ngiing hoat dong &
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ché do sao. Khi d6 dong céc tiép diém dong luc K2 dé chuyén dong co sang hoat dong
& ché d6 tam giac. Khi 4n D toan bo mach bi ngit dién, dong co ngirng hoat dong.
d) Khéi dong gian tiép bing phwong phap dung may bién ap tw ngau
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Hinh 1.22. So' d6 mach khoi dgng bang cach ding may bién ap ti ngau
Khi an nGt M cong tac to K2 va K3 , ro le KT1 duoc cap ngudn, K2 va K3 dong tiép
diém dong luc din dong dién qua may bién ap vao dong co. Khi d6 dong dién mo may
giam xudng, téc d6 dong co & muc thap
Sau khoang thoi gian t, KT1-14 dong lai cap dién cho cong tic to K1, khi K1 c6 dién
c4c tiép diém dong luc cua K1 déng lai va dong thoi cac cong tic to k2 va K3 bi ngat,
dong dién di tryc tiép vao dong co ma khong qua may bién ap, toc do dong co ting 1én
tdc d6 1am viéc
Khi an nat D toan bo mach bi ngat, dong co dung hoat dong
1.2.1.2. Pao chiéu ddng co khong dong bd 3 pha
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Hinh 1.23. So' d6 mach dién dao chiéu déng co
Khi 4n nGt MT cong tac to K1 dugc cap ngudn lam dong co quay theo chiéu thuan, khi
d6 khong thé nhan nit MN dé dao chiéu dong co vi tiép diém thuong dong K1-9 da
duoc mad khoda chéo mach. Bé dong co hoat dong theo chiéu ngugc phai ding dong co
truéc. Khi muén dao chiéu quay dong co nhan nit ding D roi 4n MN dé dong co hoat
dong theo chiéu nguoc lai
1.2.1.3. Him ddng co khong dong bd
a) Ham ngwogc
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Hinh 1.24. So' d6 mach dién ham déng co khéng dong bé ba pha bang phwong phdp ham
nguroC
Pong cau dao CD nhan nut M dé dong co hoat dong, dé ham dong co an nut D, ngat
ngudn cong tic to K1, cAp ngudn cho K2. Khi k1 mat nguon dong co khong ngung

21



han ma theo quéan tinh dong co tiép tuc quay theo chiéu 1am viéc ban dau. Cong tic to
K2 hoat dong lam phat sinh tir truong nguoc trong dong co, kéo r6 to dong co quay
nguoc lai dé can quan tinh caa dong co, mach hdm hoat dong. Sau thoi gian t dé dong
co ding han, ro le thdi gian KT hoat dong 1am ngét dién toan bo mach

b) Him dong nang

Ham dong nang duoc ding thuan lgi néu cé sin ngudn dién mot chiéu néu khong co
can thiét phai dung bo chinh luu. DI v6i nhitng dong co co cong suat 16n phai ding
may phat dinn mét chiéu riéng. Hinh 1.25 trinh bay ham dong ning

Pé tu dong ngat dong co khoi ngudn dién mot chiéu ta ding ro le thoi gian. Thoi gian
chinh dinh t cta ro le bang hiéu thoi gian hdm va thoi gian tac dong ban than caa ro le.
Thoi gian ham thong thuong tir 1 dén 3s tiy thudce dic tinh phu tai
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Hinh 1.25. So dé mach hdam déng nang

Cau 1. Viét cac ki hiéu cua cac khi cu dién

Cau 2. V& va trinh bay nguyén ly hoat dong cua mach dién khoi dong truc tiép dong
co dién khong dong bo ba pha?

Cau 3. V& va trinh bay nguyén ly hoat dong ciia mach dién khai dong gian tiép qua 2
cap dién tré phu dong co dién khoéng dong bo ba pha?

Cau 4. V& va trinh bay nguyén ly hoat déng cua mach dién dao chiéu dong co dién
khong dong bo ba pha?

Céau 5. V& va trinh bay nguyén ly hoat dong cta mach dién ham ngugc dong co dién
khong dong bo ba pha?

Céau 6. V& va trinh bay nguyén ly hoat dong ciia mach dién ham dong nang dong co
dién khong dong bo ba pha?
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Bai 2: Cac mach trang bi dién cho dong co dién mét chiéu (S6 tiét: 03 tiét) [2].
1.2.2.Trang bi dién cho déng co’ dién mét chiéu

Truyén dong bang dong co dién mot chidu ngay cang duoc dung rong rii trong
qua trinh phét trién va tu dong hoa may cong tac. Pong co dién mot chidu duoc st
dung dé cung cip cho céc tai c6 yéu ciu md men 1én va cé nhiéu cap toc d6. Thudong
st dung trong cac mdy in cong nghiép, trong cac Nha may san xuat thép va nhiéu linh
vuc khéc co yéu cau cao veé toc do dong co.

Tuy thudc vao cach ndi cudn day kich tir, dong co dién mot chiéu co thé phan
thanh ba loai:

- Bong co dién mot chiéu kich tir song song

- Bong co di¢én mot chiéu kich tir n6i tiép

- Bong co dién mot chiéu kich tir hon hop
1.2.2.1.Khéi déng dong co dién mét chiéu
Khoi dong dong co dién mot chiéu thudng duoc tién hanh theo phuong phap
- Khoi dong truc tiép
- Khéi dong c6 dién tro
a) Khéi dong truc tiép
Khoi dong truc tiép 1a phuong phap dong dién truc tiép dong co dién vao mang dién.
Pay 1a phuong phap don gian nhat nhung trong truong hop nay phai ké dén su ting
vot ciia dong dién trong thoi gian bat dau mo may. Dong dién tiang vot nay lam nong
doéng co, lam sinh moomen déng luc 16n 1én truc dong co dién. Mat khac né lam cho
dién ap ciia mang dién cung cip cho dong co bi ha xudng qua mac cho phép nén
phuong phép nay chi dung cho déng co cd cong suat nho véi viéc dung cau dao tu
dong tac dong nhanh dé tu ngét mach phén ung khi dong dién dat téi tri s6 gi61 han, va
sau d6 lai dong mach, khi dong dién giam, ngudi ta ¢6 thé mé rong pham vi khéi dong
khong dién tré cho cac dong co c6 cong suat 1én t61 6 KW, Trong truong hop nay
dong dién ting vot vuot muc khoang 6 -- 8 lan.

Néu dong co dién khong tai, thoi gian ldy da dén van téc dinh muc tir 01 ~ 0,3
s. Do d6, cudn day phan tmg néng 1én khong dang ké, chi vao khoang vai d6. Thong
thuong chi cin mot tiép diém cua cong-tic-to dé dong ngat dong dién vao dong co
dién mot chiéu. Nhung trong thuc té, nguoi ta thuong déu ndi tiép hai tiép diém cua

Cﬁng-téc-to dé doéng ngét dong co dién mot chiéu
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Hinh 1.26. Mach khéi déng truec tiép déng co dién mét chieu
Khi nhan S1 dong dién di qua cudn day cong tic to K1 lam dong céc tiép diém thuong
mé K1, dong dién di qua cudn day kich tir va phan tng cua dong co 1am dong co hoat
dong. Khi nhan SO cudn day kich tir va phan tng dong co bi ngat dién, dong co dirng
hoat dong

b) Khéi dong cé dién tré

Khai dong c6 dién trg 1a phuong phap khoi dong bang mot dién tré mac ndi tiép vao
mach phan uang cua dong co dién, nham giam su ting vot cua dong dién lic khoi dong,
dam bao dong khoi dong khéng qué 2,5ldm
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Hinh 1.27 Khéi déng dong co dién mét chiéu kich tir doc dp qua 2 cdp dién tré
1.2.2.2.P:io0 chiéu dong co dién mat chiéu
Muén dao chiéu dong co mot chiéu cé thé sir dung cac cach sau:
- Pao chiéu dong dién cudn day kich tir

- P4o chiéu dong dién phan tng
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Phuong phap dao chiéu dong cuon day kich tir co wu diém la thuc hién nhe nhang
nhung thoi gian dao chiéu ting nén phuong phép nay it ding
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Hinh 1.28. Mach déng luec ddo chiéu dong co kich tir hén hop
Chiéu quay cua dong co trén hinh sé& thé hién qua cach dau néi vao cuon day (A1, A2)
ctia phan &ng va cudn day kich tir nhu sau

s1__ 82 §1__ 82
YL

Quay thuan chiéu

nguerc chigu U
Quay nguo Kim d&ng hd

kim d&ng hé
+ - +

a) Péng co dién mgt chiéu kich tie noi tiép

M =

F1 F2 o Z
e YYYY Y
" hudn chigu
Quay nguoe chigu Quay't
kim dang hd kim adng hd
+ - + )
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Quay nguec chidu Quay thuan chidu
kim dbng hé kim ddng ho
+ - + -

¢) Péng co mét dién chiéu kich tir hén hop
Hinh 1.29. Ki hiéu chiéu quay céc loai déng co dién
1.2.2.3. Him déng niing ddng co dién 1 chiéu
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Hinh 1.30. So d6 nguyén Iy mach dién ham déng ning déng co dién mét chiéu theo nguyén

p—0

tdic thoi gian
Khéi déng déng co : An nit M(3, 5), cudn day cong tic to K va ro le thoi gian RThl
co dién. Cac tiép diém K mach dong lyc dong lai cép dién cho dong co, do cong tac to
G khong c6 dién, dién tr¢ phu Rf duoc ndi vao phén ung va dong co dugc khdi dong
v6i dién tro phu. Pong thoi dong tiép diém duy tri K(3, 5) cho mach dién cudn day
cong tic to, tiép diém K(3, 9) dong tiép dién cho ro le thoi gian RThl. Sau thoi gian
chinh dinh cua ro le thoi gian, tiép diém Rth1(9, 11) dong lai dan dén cong tic to G ¢o
dién. Tiép diém thuong hé cua G dong lai ngan mach dién tré phu Rf va dong co khai
dong trén dac tinh tu nhién.
+ Dirng ddng co : An nut D, tiép diém D(1, 3) ho ra, cudn day cong tic to K mat dién,
dong thoi tiép diém D(1, 13) kin, cong tic to H va ro le thoi gian RTh2 ¢6 dién. Cac
tiép diém thuong hé K ¢ mach luc ho ra, dong co P bi cat dién khoi nguén mot chiéu;
tiép diém H ¢ mach luc dong ndi dién tré phu Rn vao hai dau phan Gmg dong co. Pong
co lam viéc ¢ trang thai ham dong nang. Sau khi nit D duoc nha, ro le RTh2 mat dién,
sau thoi gian chinh dinh cua ro le RTh2, tiép diém RTh(15, 17) ho ra, cat dién cong tac
to H, dién trd phu bi cat khoi phan ing dong co. Qua trinh him dong nang két thiic va
dong co dugc ham ty do cho dén khi dimng lai.
1.2.2.4.Thay ddi s6 vong quay dong co dién mét chiéu
Pé thay doi s6 vong quay dong co dién mot chiéu cé thé tién hanh qua 3 céch
- Thay ddi dién &p mang dién U
- Thay ddi dién tré& mach phan tng
- Thay d6i tir thong kich tir
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Phuong phép thir nhat chi ¢é thé thyc hién duoc bang cac thiét bi dac biét dé co thé
diéu chinh dién ap U. Hién nay véi su phét trién cua cac thiét bi dién tar phuong phap
nay dang tro thanh xu thé trong viéc diéu chinh toc do dong co dién mot chiéu do 1a
céc bo diéu chinh toc do dong co bang dién tu.
1.3. Pién tir cng suét trong trang bi dién
1.3.1.Khi cu dién thwong dung trong cong nghiép
1.3.1.1. Diode

Diode 12 phén tir ban din cho phép dong dién di qua nd theo mot chiéu ma khong
theo chiéu nguoc lai. Diode co cau tao gdm hai chat ban dan N va P ghép tiép giap
nhau, ddu ndi ban din p goi 1a anode va dau ndi ban din N goi 14 cathode.

Chigu dong dién qua Diode

TRy

Anode Cathode

. P .

a) Cdu tao cua diode b) Ky hiéu diode
Hinh 1.31 Diode
Diode ¢6 nhiéu tmg dung trong cac mach dién tir khac nhau, ding trong nhiéu

thiét bi cong nghiép, ing dung ndi bat nhét cua diode 1a dung trong cac mach chinh
luu.

Mach chinh luu ban ky duéi 1a dang mach chinh luu don gian nhat véi mot
diode. Khi cho dong dién xoay chiéu di vao diode tir cuc anode, diode chi cho- nua
trén cua tan sd dong dién xoay chiéu di qua, con nira dudi tan s dong dién xoay chiéu
bi chan lai tai diode. Két qua khi di qua diode dong dién xoay chiéu chuyén thanh
dong dién mot chiéu. Tuy nhién, dong dién mot chiéu nay c6 do nhap nho 16n khong
mg dung dugc trong thuc té. Do dé, ngudi ta thuong str dung mach cau chinh luu dé
tao dong dién mot chiéu co6 o6 nhap nho tuwong ddi thap.
1.3.1.2. Transistor lwong cuc (BJT)

BJT la phén tr ban dan c6 ba cuc c6 kha ning khuéch dai tin hiéu hodc hoat dong
nhu mot khoa dong mé. BIT ¢o ciu tao gdm 16p ban dan P- N-P (transistorthuan)
hodc N-P-N ghép véi nhau va dugc dat trong mot vo kim loai hodc nhya. Co thé noéi
don gian transistor ludng cuc twong ty nhu hai diode ghép ndi tiép nhau, trong truong
hop transistor P-N- P, d6 1 hai transistor ghép chung cuc cathode. Hinh 1.32 1a so d6
thay thé transistor bang cac diode.
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Hinh1.32a Cdu teo, ki hiéu cua transistor NPN va PNP
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Hinh 1.32b Sor d6 thay thé transistor bang diode
1.3.1.3. Thyristor (SCR)
Thyristor 1a mot linh kién dién tir truc tiép diéu khién dong ngat dong dién AC,
DC 16n ma khong can qua role. Thyristor c6 ciu tao gom 4 16p ban din ghép lién tiép
lai v&i nhau nhu hinh. Thyristor ¢é hai cuc chinh 1a anode va cathode twong ty nhu
diode nhung c6 thém cuc G. Thyristor thuong dugce st dung trong cac mach diéu

khién dién tir cong suat 16n.

- AGTE

a) Cdu tao b) Ki hiéu
Hinh 1.33 Thyristor

Déi v6i mach dién mot chiéu, thyristor hoat dong twong ty nhu mot diodeco diéu
khién. Thyristor chi hoat dong khi c6 dong dién cép cho cuc G. Khi d6, thyristor cho
dong dién di tir anode sang cathode. Khi ngat dién vao cuc G thyristor s& ngin dong
dién chay qua n6
1.3.2.Bién tan
1.3.2.1. Khai niém

Bién tan 14 thiét bi dung dé bién d6i dong dién xoay chiéu co tan-sd cb dinh thanh
dong dién xoay chiéu c6 tan s thay doi duoc.

Bién tan duogc chia lam hai loai:
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- Bién tan truc tiép (bién tan phu thudc - Cycioconverter) 1a loai bién tan bién doi
thflng dong dién xoay chiéu c6 tan sd f1 thanh 2 khong qua bd hinh luu, bd loc nén cod
hiéu sudt cao hon bién tan gian tiép, Nhung viéc thay dbi tan s ra kho khin va phu
thudc vao tan s vao fl
- Bién tan gian tiép (bién tan doc lap - Autonomous Inverter) la loai bién tan co tan so
vao fl dugc chinh luu thanh dong mot chiéu, di qua bd loc, qua bd bién ddi dé thanh
dong xoay chiéu (bd nghich luu) c6 tan s ra f2. Loai bién tan nay dugc st dung phd
bién vi tn s ra f2 hoan toan khong phu thudc tan s6 vao f1 ma phu thudc hoan toan
vao mach diéu khién
1.3.2.2. Bién tan truec tiép

Bién tan truc tiép gdm hai nhom chuyén mach ndi song song thuin ngugc. Hai
nhém chuyén mach trén lam viéc 1an luot cho dong dién xoay chiéu chay qua tai.
Nhdm céc thyristor T cho dong dién chay thuan, nhom thyristor N cho dong dién chay
nguoc. Cac cudn dién khang DK c6 tdc dung ngdn dong dién ky sinh chay qua hai
nhom thyristor N va T dang dan

e n - - - - =
':;"rhf‘l
T3 15 :
v N2 ff ﬁ/* N4 f#f ;?X NG ;f_}(

Hinh 1.34 Nguyén Iy bién tan truc tiép

Khi duoc diéu khién cac nhom thuin s& mé trong ntra chu ky dién ap dau, cac
nhom ngugc s€ mé trong nira chu ky di¢n ap sau.

Cac thyristor trong mot nhom cung mo khi ¢6 dién ap ludi. Ba nhom, thyristor
thuan T1, T3, T5 s& lan luot duoc diéu khién mé tuong ung véi ba pha cia dong
dién xoay chiéu, c6 nghia 1a mdi nhém thyristor s¢ mé trong 1/3 chu ky dién ap ludi.
Vé&i nhém thyristor ngugc ciing ¢6 hoat dong twong tw. Thay do6i tan sé dong ngat
ctia thyristor trong mdi nhom ta sé& thay d6i dugc chu ky dién 4p ra, do d6 thay doi
dugc tan s6 dau ra cia bién tan. Do tin sd dong ngit thay d6i, goc cham cua cac
thyristor ciing thay ddi twong tmg cho phép diéu khién dién ap ra v,. Tan sb dau ra f,

cua bién tan truc ti€p ludén luén nho hon tan s6 dau vao fl.
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Mic du bién tan truc tiép c6 so dd nguyén 1y va cach diéu khién phirc tap hon bién tan
gian tiép, nhung gan diy véi sy xuat hién ciia cac linh kién ban dan chat luong cao
nhu triac, transistor cong suat 16n, cac vi mach chirc ning, ... nén co thé tao ra céc
bién tan truc tiép dap ung cac yéu cau ky thuat phirc tap va c6 kha ning tu dong hoa
cao

1.3.2.3. Bién tén gian tiép

CAu tao chung

Bién tan gian tiép ba pha c6 bén bo phan co ban sau

- Khau chinh luu: chuyén d6i dong xoay chiéu ba pha thanh dong mét chiéu.

- Khéu trung gian: 1am phang céc tin hiéu dién ap ngd ra ctia khau chinh luu.

- Khau nghich luu: chuyén d6i dong dién mot chiéu thanh thanh dong dién xoay chiéu.

- Khau diéu khién: ddm nhi€ém nhiém vu cap xung diéu khién.

l

DIEU KHIEN ii__'_

U, F, | GHINH TRUNG NGHICH| _y, F,
e LUU [—> GIAN [ LUU [—>

Hinh 1.35 So do chitc ndng cdc khdu ciia bién tan gian tiép
1.3.2.4. Mach ing dung bién tin
a) Mach diéu khién dong co bang bién tan hoic dién ludi kiéu khoi dong sao/ tam gidc
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Hinh 1.36 Mach diéu khién déng co ding bién tan
Mach nay tng dung trong 16 hoi. Mach duoc thiét ké sir dung bién tan dé dicu

khién, khi c¢6 su ¢6 & bién tan, c6 thé dicu khién van hanh dong co bang tay.

- Pong MCCB Q1 dé cap ngudn cho bién tan, dong Q2 dé cap ngudn cho mach
diéu khién.

- Switch 1a cong tic 3 vi tri dé lwa chon ché d6 hoat dong cua dong co: vi tri 1 -
dong co hoat dong béng bién tan, vi tri 0 - OFF, vi tri 2 - dong co hoat dong bﬁng dién
lu6i khoi dong kiéu sao/tam giac

- Pt Switch & vi tri 1 : role trung gian K1 dugc cip ngudn, mé tiép diém thuong

dong K1-2 dé khoa chéo, dong tiép diém thuong mo K1-3dé cap ngudn cho hai cong-
tac-to K3, K4. Cong-tic-to K3, K4 déng tiép diém dong luc ndi dong co véi bién tan
dé bién tan hoat dong dong tiép diém thuong md K3-5 dé duy tri, K3-7 dé bat dén
“Run”. Pong thoi mé cac tiép diém thuong dong K3-5 dé khoa chéo, K3-9 dé tat dén
“Stop”.
- Pat Switch & vi tri 2 ro le trung gian K2 dugc cap ngudn mé tiép diém thuong dong
K2-1 dé khoa chéo dong tiép diém thuong mo K2-5 dé cAp ngudn cho cong-tic-to K5.
Cong-tic to K5 dong tiép diém thuong mo K5-6 dé duy tri, K5-6 dé cap ngudn cho
role thoi gian RT va cong tic to K7, K5-8 dé bat dén “Run” mé tiép diém thuong dong
K5-3 dé khoa chéo, K5-9 dé tit dén “Stop”. Cong-tic-to K5 va K7 dong cac tiép diém
dong luc ndi dong co vao mang dién & ché d6 diu sao, m& tiép diém thuong dong K7-
7 dé khoa chéo voi cong-tic-to K6.

- Sau thoi gian t dit trudc, tiép diém thuong déng cuia RT dugc mé ra cit ngudn
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cong-tic-to K7, dong thoi dong tiép diém RT-8 dé cip ngudn cho cong-tic-to K6
dong tiép diém thuong mo K6-8 dé duy tri, mo tiép diém thuong dong K6-6 dé cat
ngudn timer, K6-7 dé cat ngudn cong-tic-to K7. Luc nay dong co chay & ché do tam
giac

- Bong co dugc bao vé béng ro-le nhiét F.

CAU HOI CUOI CHUONG
1. V& va trinh bay nguyén 1y hoat dong cua so dd khai dong truc tiép dong co dién mot
chiéu
2. V& va trinh bay nguyén 1y hoat dong cua so dd khoi dong gian tiép qua 2 cap dién
tré phu dong co di¢n mot chiéu
3. V€ va trinh bay nguyén ly hoat dong cua so dd ham dong nang dong co di¢n mot
chiéu
4. V& va trinh bay nguyén 1y hoat dong cua so do déo chiéu dong co dién mot chiéu
5. Néu muc dich ciia khoi dong gian tiép
6. Viét cac ki hiéu cua céac thiét bj dién tir cong suit

7. Phan loai bién tan va tng dung?
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CHUONG II
TRANG BI PIEN- PIEN TU MAY CONG CU

Noi dung chinh cia chwong

Noi dung chinh ctia chuong II trinh bay vé cau tao, cac chuyén dong, yéu ciu
trang bi dién va mot s6 mach trang bi di€én cho cadc may cong cu nhu may ti¢n, may
khoan, may mai, may phay; may cat kim loai diéu khién s6
Muc tiéu can dat dwoc ciia chwong
- Gilp sinh vién phan biét dugc cac chuyén dong trén cac loai may cong cu
- Hiéu duoc ciu tao cua céac loai may cong cu
- Phan tich duoc cac yéu cau trang bi dién cho céc loai may cong cu
- Nhan dién duoc cac thiét bi trén mach dién
- Phén tich dugc nguyén ly hoat dong cua cac mach dién may cong cu
Bai 3: Trang bi dién cho may tién (S6 tiét: 03 tiét) [1]; [4].
2.1 Khéi niém chung
May cat kim loai (MCKL) 1a may dé gia cong ché tao chi tiét kim loai nho cit bo cac
phan kim loai thira caa phéi dé dugc mot chi tiét c6 hinh dang kich thuéc gan nhu yéu
cau hoic hoan toan dat dugc hinh dang, kich thudc yéu cau véi do chinh xac nhat dinh
cling nhu d6 bong can thiét
MCKL dugc phan loai theo cong nghé va phuong phap gia cong theo dic diém qua
trinh san xuat, theo kich thudc va khéi luong chi tiét gia cong ciing nhu theo do chinh
Xac gia cong

MAY CAT KIM LOAI

i

1 ] { ¥

Bac didm qua trinh Bac didm qua wrini Kich thudc va £& chinh xac
edng nghé san xudt khdi lugng chi tidt gia cong
11 1 T
i =B | =
g z|1£]12] |2
i gl |2 Sl .. .
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£I18[13 |1 & 15 SIEIEIE =l 18] |2
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Hinh 2.1. So' do phan logi may cat kim logi
M4y van ning: C6 thé thuc hién cac phuong phap gia cong khac nhau nhu gia cong
rang, khoan, doa...v6i cac chi tiét ¢ hinh dang va kich thudc khac nhau
May chuyén dung: May gia cong mét loai chi tiét nhung c6 kich thuéc khéc nhau
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May dac biét: May chi gia cong mat loai chi tiét nhat dinh ( ciing hinh dang va cing
kich thusc)
* C4c chuyén dong trén MCKL
Trén MCKL c6 2 loai chuyén dong la chuyén dong chinh hay co ban va chuyén dong
phu (khong lién quan téi qué trinh cit kim loai)
Chuyén dong chinh gém
+ Chuyén dong cit hay chuyén dong lam viéc 1a chuyén dong dua dao cit dn vao phoi
dé cat got kim loai
+ Chuyén dong an dao 1a chuyén dong xé dich dao cit hoac xé dich phoi dé tao ra mot
I6p phoi mai

Chuyén dong phu 13 nhitng chuyén dong chuan bi gia coéng, hiéu chinh phuc vu
cho viéc gia cong cit got. Vi du: dich chuyén nhanh dao hodc phdi, nang-ha xa cia
may bao giudng, kep ga dao, ga phoi, bom nudc,bom diu, gat phoi, v.v...

Moi chuyén dong trén MCKL c6 thé 1 chuyén dong quay hodc chuyén dong tinh tién.

1 3 4
3

a) b)

Hinh 2.2. Cdc chuyén dong cdt va an dao & mét s6 MCKL
a) Tién, b) Bao, ¢) Phay, d) Khoan, e) Mai
* Phu tai cua dong co truyén dong trén MCKL

Phu tai cia dong co truyén dong chinh phu thudc vao luc cat, toc do cat, chiéu sau cét,
luong an dao, vat liéu dao va phdi nhung néi chung 1a cong suat khong ddi khi tbe do
thay d6i, nghia 1a mé men quay cta dong co ty 1¢ nghich véi toc do

O ving toc d6 nho, mémen s& 16n nén kich thudc cac bo phan co khi phai 16m. D6 1a
diéu khong loi. Thyuc té thi & tbc d6 nho, cac MCKL chi st dung cac ché do cét nhe
nén chi can giit mé men cua dong co khong doi con cong sudt thay ddi theo quan hé

bac nhat vdi1 toc do
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a) )]

Hinh 2.3. Cong sudt dong co va cdc ddc tinh tdi cia truyén dong chinh a) va truyén dong dn

dao b)

2.2 Trang bi dién — dién tir may tién

2.2.1. Khai niém chung

Nhom cac may tién rat da dang, gdm cac may tién don gian, may tién van niang, may

tién chuyén dung, may tién dang...Cong nghé tién ciing khac nhau va co thé thuc hién

trén mot may tién nhu tién ngoai, tién tru trong, tién mat dau, tién cén, tién dinh hinh

va noi chung I cac san pham dang tron xoay

Ty loai may kich thuéc chi tiét gia cong trén may tién co thé tir vai mili dén hang

chuc mét

Hinh 2.4. Dang ngoai may tién nho

1: Than may

2: U trudc (u ding)

3: Truc chinh

4: Ban dao

5: U sau( u dong)

Khi gia cong tién, chi tiét 1 (hinh 2.4) dugc gé chat trén truc chinh va quay cing truc
chinh. Chuyén dong dich dao 2 1a chuyén dong an dao. Chuyén dong an dao c6 thé la
an dao doc néu dao di chuyén doc hoic an dao ngang néu dao di chyén ngang theo chi
tiet
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Hinh 2.5. Gia cng trén may ti¢n

2.2.2. Phu tai truyén dong may tién
2.2.2.1. Phu tai truyén déng chinh
Gia cdng tién trén may tién duoc thuc hién véi cac ché do cat khac nhau dic trung voi
cac thdng sb d6 sau cat, lugng an dao, téc do cat
Téc @6 cat phy thubee vao vat lidu dao, vat lidu phoi diéu kién 1am mat.. dé dam bao
ning suit cao, sir dung may triét dé thi gia cong khéng can phai co toc do cat tbi wu
Khi tién ngang duong kinh chi tiét giam dan. Néu téc do quay truc chinh khéng tai thi
duong kinh chi tiét s& giam kéo theo téc d6 cat giam. Vay dé duy tri toc do cat toi wu
khong doi thi phai tang tbc do quay truc chinh khi dwdng kinh chi tiét giam
Véi may tién dang dé tién chi tiét Ion nang thi mam cip nam ngang . Phu tai truyén
dong chinh s& bao gom ca luc cit va luc ma sat & go trugt va hop toc do.
2.2.2.2. Phu tai truyén dong in dao
Phu tai truyén dong an dao cua may tién khong phu thudc vao toc d6 va duoc xac dinh
boi khdi lugng bo phan ga dao va lyc ma sét khi bo phan ga dao di chuyén
2.2.2.3. Cac dai hrong ciia cac co cau chuyén dong trén may tién
a. Co cau chuyén dong chinh
Qua trinh tién trén may tién duoc thuc hién véi cac ché do cat khac nhau dic trung boi
c4c thdng s6 : d6 sau cit t (mm), lwong an dao s (mm/vong) va tée do cat vz (m/ph).

Téc d6 cat phu thudc vao vt liéu gia cong, vat lidu dao, kich thudc dao, dang
gia cong, dieu kién lam mat, v.v..., theo cong thirc kinh nghiém sau :

V,=— S [miph] (2-1)

Tm.tXV .Syv

trong d6 : T - Do bén dao la thoi gian gitra hai 1an mai dao ké tiép (ph)

t - Do sau cat (mm).

s - Luong 4n dao 1a d¢ dich chuyén cua dao khi chi tiét quay mot vong
(mm/vg)

Cv, m, XV, YV - hé sb va c&c s6 mii phu thudc vao vat liéu phéi, vat liéu dao va
phuong phap gia cong.

C6 thé 1ay mot sé vi du vé hé s6 C va cac sé mii : Khi gia cdng gang va thép

bang dao hop kim : Cv = 40 - 260; dao cit bang thép gi6 Cv = 18 - 24. Hé s6 mil xv,
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yv va m thuong dugc chon cc gia tri : xv=0,15-0,2; yv=0,35-0,8; m=0,1 - 0,2.

Pé dam bao ning suét cao nhat, st dung may hiéu suat cao nhat, trong qué trinh
gia cong phai ludn dat tdc d6 toi wu duoc xac dinh theo céc thong sé ché do cat t, s.
Cac thdng sb ché do cat phu thudc vao ché do gia cong. D6i véi gia cong thd t = 3 - 30
mm; s =0,4 - 2 mm/vg; giacong tinht=0,1-2mm;s=0,1-0,4 mm/vg; T=60 - 180
ph.

Quan hé téc do cat va tbe do quay truc chinh duoc biéu thi bai biéu thirc sau

v, =0,5.d,m,.60.10° [m/ph] (2-2)
& ddy : det - Puong kinh chi tiét (mm).

wct - Toc d6 goc cua chi tiét (rad/s)

Tir (2-2), & may tién dung, khi tién ngang chi tiét co dudng kinh chi tiét 1on,
duong kinh chi tiét giam dan, dé duy tri téc do cat toi wu, can phai tang lién tuc téc do
goc truc chinh.

Luc cit duge xac dinh theo biéu thirc sau :

F-9,8LC.V'tvs* [N] (2-3)
Vvéi : CF, n, XF, YF - hé s6 va cac s6 mii phu thudc vao vat liéu phdi, vat liéu dao va
phuong phép gia cong.

Khi gia cong thép bang dao hop kim cang : CF = 300; dao bang thép gi6 CF =
208. Gia cong gang xam tuong (ng bang hai loai dao trén CF = 92 va CF = 118. Cac
s6 mil ¢6 gi tri sau : XF =1; yF = 0,75; n = - 0,15 véi dao bang hop kim cang.

Cong suat cat duoc xac dinh boi biéu thic

P, =—e_ [kW] (2-4)

*60.1000

Bai vi luc cit 1on nhat Fz max sinh ra khi lugng dn dao va d6 sau cit 1on nhét,
tuong tng téc do cat nho nhat Vz min; nguoc lai, lyc cit nho nhat Fz min sinh ra khi
luong an dao va do sdu cit nho nhat, twong tng toc do cat 16n nhat Vz max , quan hé
gitta luc cat va tbe do cat duoc biéu thi bai dang thirc sau

Fz max.Vz min = Fz min.Vz max (2-5)
b.Co cau chuyén dong an dao

Cong sut cua co cau chuyén dong in dao dugc xac dinh bang cong thuc :

P = Fy 'Vad'1073 [kW] (2-6)
trong d6 : F-ad - Lyuc an dao [N];
Vad - Téc d6 an dao [m/s].
Tdc dd an dao duoc xéac dinh theo lugng an dao va tdc do quay chi tiét :

ot -3
Vad =S .wct.lo [m/S] (2_7)
o day:s'=s/2n [mm/rad];
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S - luong an dao [mm/vg]

oct - Toc d6 gdc chi tiét [rad/s].
Lyc dn dao cta co ciu an dao khong phu thudc vao tée do in dao, chi duoc xac dinh
boi khéi lwgng bo phan di chuyén cua u dao va luc ma sat & go truot va ¢ hop toc do.
D6 thi luc dn dao va tde d6 an dao dugc minh hoa trén hinh. O dai téc d6 rong V1
<Vad<V?2 lyc in dao 1a hing sd, & viing toc d6 thap (Vad<V1) va viing toc do cao
(Vad>V2), lyc in dao s& thay d6i tuyén tinh theo téc do an dao
c. Thoi gian may

Thoi gian may (thoi gian gia cong) ctia may tién duoc xac dinh theo biéu thic
sau :

L10°
Var 5] (2-8)
trong d6 : L - Chiéu dai gia cong [mm];
Két hop (2-8) va (2-9), thoi gian may dugc xac dinh theo biéu thic :

L g (2-9)
S.0

Ty

ty =

.
2.2.3. Y&u cau trang bi dién

- Truyén dong chinh cua hau hét cac may tién nho va trung binh 1a dung déng co
khong ddng bo ba pha rd to 16ng soc vi lap dat thuan tién cung hop toc do, gié ré, sir
dung tin cay. Viéc diéu chinh toc d6 quay truc chinh nhd chuyén doi tbe do & hop sb

- M6t s6 may tién str dung dong co 1o to 16ng soc hai hay nhiéu cap téc do, két hop voi
hop toc d6 nén ting dugc dai diéu chinh

- Khi ham va dao chiéu nhanh truc chinh cia may can sir dung cac ly hop khi hoic céc
ly hop dién tir dé ngat truc chinh khoi mach lién két véi dong co

- Truyén dong nhiéu dong co trén mdy s& dé dang ty dong hda va giam téi thiéu kich
thudc may chang han dung dong co riéng dé di chuyén nhanh ban dao

- P6i v6i cac may tién 16n, tién nang.. voi yéu cau diéu chinh tbe do vo cap, truyén
dong dién tryc chinh thudng dung dong co dién mot chiéu

- Chuyén dong an dao & may tién nho va trung binh Iy tir chuyén dong chinh, con &
may tién lon dung dong co riéng

- Hé thdng truyén dong phu cua may tién khdng yéu cau diéu chinh toc d6 va khong co
yéu cau dic biét nén thuong st dung dong co khong dong bo roto 16ng soc.

2.2.4. Mt s6 so @6 may tién dién hinh

2.2.4.1. So db diéu khién may tién T616
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Hinh 2.6 So dé nguyén Iy may tién T616
May c6 trang bi ba dong co khong dong bo 3 pha r6 to long s6c
Pong co truyén dong chinh BC cong suat 4,5KW, téc do 1450v/p
bong co bom dau bD,cong suat 0,1 KW, téc do 2700v/p
Pong co bom nudc lam mat BN,cong suat 0,125KW.téc do 2800v/p

Mach chiéu sang sir dung dién ap 36 V

Tay gat CM & vi tri giita may khong lam viéc. Bat 1CT ro le RA hoat dong dong tiép
diém RA(7A-1) chuan bji cho may 1am viéc. Bién ap BA cip dién chiéu sang 36V

Khi gat tay gat cia CM sang vi tri s6 1 cong tic to KD, 1K tac dong dong co bom dau
DD chay va dong co truc chinh DC chay thuan dé tién hanh gia cong. Néu tay gat CM
xubng dudi (vi tri 2) thi bom dau chay va dong co PC quay nguoc

2.2.4.2. So @b diéu khién may tién ren vit van niing 1K62 (T620)
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Hinh 2.7. Sor do nguyén Iy may tién 1K62
May c6 trang bi bondong co khong dong bo 3 pha rd to 1dng soc
DPong co truc chinh cong suit 7,5KW,téc do 1460v/p
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bong co bom dﬁu,céng suat 0,8KW.tdc do 930v/p

bong co bom nudc lam mat,cong suat 0,12KW.téc do 2800v/p

bong co chay nhanh ban dao,cong suat 0,8KW.tdc do 1350v/p

Pé chay may dong 1CT va 4n nit mé may M. Cong tic to KC tac dong tu duy tri va
dong mach dong co BC, dong thoi ro le thoi gian Rth cling c6 dién. Trong thoi gian
duy tri ciia Rth néu chua gia cong thi tiép diém Rth thuong dong mé cham s& mo ra
cit mach KC ctia dong co chinh. Néu trong thoi gian ndy c6 tién hanh gia cong tiép
diém GC mé ro le thoi gian mat tac dung. Thoi gian chéng chay khong tai dugc chinh
dinh & ro le Rth

Ngung dong co chinh nh¢ nat dung D

Bom dau hoat dong cing véi Pc qua 6 cim P

Truyén dong chanh nhanh ban dao nho tay gat dong tiép diém NBD

Bom nuéc 1am mat duoc diéu khién boi cong tic ba pha 2CT

2.2.4.3. So db diéu khién truyén dpng chinh mdy tién 14660

May tién nang 1A660 duoc dung dé gia cong cac chi tiét bang gang hodc thép c6 trong
luong dudi 250kN, duong kinh chi tiét 16n nhat co thé gia cong trén mdy la
1,25m.Bong co truyén dong chinh c6 cong suat 55kW. Tdc d6 truc chinh dugc diéu
chinh trong pham vi 125/1 véi cong suat khong doi, trong d6 pham vi diéu chinh toc
d6 dong co 1a 5/1 nho thay d6i tir thong dong co. Tdc do truc chinh tng véi 3 cip cla
hop tbe do ¢ gia tri nhu sau

Cép 1: n=1,6-8 vong/phut

Cép 2: n=8-40 vong/phut

Cép 3: n=40-200 vong/ phut

Truyén dong an dao dugc thyc hién tr dong co truyén dong chinh. Luong an dao
dugc diéu chinh trong pham vi 0,064-26,08mm/vg

- Mach dong lyc

Truyén dong chinh dugc thuc hién tir hé théng F-b. Piéu chinh tbc d6 dong co béng
cach thay doi dong kich tir ctia dong co, con suc dién dong ctia may phat dugc giit
khong doi

Hinh 2.8 So @6 mach dong luc
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- Nguyén Iy lam viéc

Hinh 2.9 So' dé mach dién may tién 14660
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O ché d6 lam viéc, mudn khéi dong dong co, ta 4n nat M1 cong tic to LDT tac
dong.Tiép d6 cac cong tac to K1, T, Pg, K2 tac dong.Cudn kich tir CKF ctia may phat
duoc ndi vao toan bd dién ap ngudn mot chiéu, dién trd kinh té trong mach kich tir
dong co dugc loai bo, dién trd diéu chinh dong kich tir dongco BDKT phan mach. Do
d6 dong dién kich tir may phat va dong co déu cé gia tri dinh muc. Pong co dugc khoi
dong giai doan 1. Khi dién 4p mdy phat ting gan dén gia tri dinh muc, ro le RCB tac
dong, cong tac to K3 co dién, dién trod DKT duoc dua vao mach kich tur dong co, dong
dién kich tir dong co giam xudng tri sé twong Gng vai tir thong lic d6. Pong co duoc

khéi dong giai doan 2
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Dé han ché dong dién mach phan ung trong thoi gian khoi dong, ngudi ta dung role
RG.Ro le nay co6 hai cudn day tao ra strc tr dong nguoc nhau 1a RG1 va RG2.Binh
thudng cudn song song tao ra stc tir dong d 16n hit phan Gng role, do d6 dién trd
r, duoc ndi tit va qua trinh khéi dong du nhanh.Néu dong dién phan tng vuot qué gia
trj cho phép thi strc tir dong cta cudn ndi tiép du 16n lam cho ro le nha ra, tiép diém
clia n6 mo ra va dién tré r, dugc ndi tiép vao mach kich tir may phat Két qua dong
dién phan g giam xuéng. Dong dién phan tmg dugc han ché theo nguyén tic rung
Pé diéu chinh téc do tir xa, ngudi ta ding dong co secvo DD1 va cac nit 4n M1, M2,
M3.Gia thiét may dang l1am viéc binh thudng, mudn cé tbe d6 16n hon ta an nat M1
hoidc M2.Céng tic to LDT hodc LDN tac dong.Vi viy qua trinh ndy, ro le RCB di tac
dong 1én cudn day ro le 3RLD khong c6 dién. Do do, chung nao ma nat M1 hodac M2
con bi 4n thi cong tic to KT con lam viéc. Pong co DD1 con quay va kéo theo con
truot bién tré DKT theo chiéu tang dién tro, gidm dong kich tur. Mubn giam tde do 4n
nat M3 dé tiép dién cho cong tic to KN. Lic ndy DD1 s& quay nguoc kéo con truot
bién trd PKT chay nguoc, lam tang dong kich tir dong co.
Qua trinh ham bat ddu xay ra khi 4n ntit D va dién ra qua ba giai doan
Pau tién 13 giai doan ham tai sinh do ting dong kich tir dong co 1én gia tri dinh mirc.
Trong giai doan nay cong tac to K1 mat dién, bién trd PKT bi ngin mach.Stc dién
dong may phat van giit dinh muac. Khi dong kich tir dong co dat dén gié tri dinh murc,
ro le RT tac dong, cat dién cudn day cong tic to K3, cong tic to T mat dién, cit dién
cudn kich tir may phat.
Pong co chuyén sang qué trinh ham tai sinh thir hai do strc dién dong mdy phat giam
dan, con tur thong dong co duogc gitr o tri s6 dinh muec.
Giai doan cubi cung 1a ham dong ning, dugc bit dau khi dién 4p may phat giam dén tri
s6 nha cua ro le RH. Cudn day cac cong tic to Pg va K2 mét dién cat phan tmg dong
co ra khdi may phat va dong vao dién tré ham r,

Trong qua trinh hdm, dong dién phan Gmg dong co duoc han ché theo nguyén tic
rung nho ro le hai cudn day RD, tdc dong cua ro le nay tuong tu nhu ro le RG.
2.2.4.4 So dd trang bi dién may tién 1140V
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Hinh 2.10 So d6 mach dién may tién 1440 ( Dai Loan)
Cdc déng co truyén déng trén may
DC — Pong co truyén dong chinh, cong suat 3 HP, dién ap 380/220 V.
DB — Pong co bom nude lam mat, cong suat 0,125 HP, dién ap 380/220 V.
PQ — Pong co quat gié dong co truyén dong chinh .
CAc thiét bi chinh ciia so' do :
BBT — B0 bién tan cip dién va diéu khién tan s6 dong co truyén dong chinh.
MBA — May bién ap, cong suat 100 VA, hai cap dién ap thir cap 24 V va 110 V, cép
dién cho mach diéu khién.
AB — Aptomat cap ngudn dién 3 pha cho mach dién.
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KB — Cong tic to cdp dién cho dong co bom nude lam mat PB.

KQ — Cong tic to cap dién cho dong co quat cho dong co truyén dong chinh.

RT va RN — Ro le diéu khién chiéu quay thuin va ngugc ctua dong co truyén dong
chinh.

RNI - Ro le nhi¢t bdo v¢€ qua tai dong co bom nudc lam mat.

RBT - Ro le bao vé bd bién tan.

SB —Céng tic chuyén mach dong dién dong co bom nudc 1am mat.

S1 va S2 — Cong tic chuyén mach lién dong véi can gat (11) dat chiéu quay thuan va
nguoc cua tryc chinh.

S3 — Tiép diém ctra cua tu dién

S4 — Tiép diém lién dong voi ban dap phanh (12)

TT — Nut an thir may chiéu quay thuan cua truc chinh.

D — Nut 4n dirng khan cip (7)

Khdi ” Chi thi tdc d6” — Chi thi téc d6 quay truc chinh

Nguyén Iy hoat dong ciia so do :

Pong ap t6 mat tong AB cip ngudn cho bd bién tan dong co truc chinh, mach dién
dong co lam mat va dong co quat va mach dién diéu khién cua may, dén tin hi¢u b
sang. Khi canh cua ti dién da dong kin, tiép diém S3(3, 5) kin, Néu bo bién tin khong
o su ¢d, tiép diém RBT (2, 4) kin. O trang thai ban dau chua van hanh may, can gat
(11) dat & vi tri 0; céac tiép diém S1(13, 15) va S2 (11, 13) kin. Do d6 cong tic to KQ
co dién, cép dién cho dong co quat lam mat dong co truc chinh. Tiép diém KQ(11, 15)
kin lai duy tri cho cong tac to KQ cé dién.

DPé van hanh may, bat cong tac chuyén mach S5 vé vi tri 717, cong tac to KB c¢6 dién,
dong dién cho dong co bom nude lam mat. Chon ving téc do tryc chinh bang tay gat 4
trén bang diéu khién may. Khoi dong dong co truc chinh quay theo chiéu thuan bang
kéo can gat 11 vé phia trén, cong tic chuyén mach S1 duoc chuyén vé vi tri 7T
(S1(13, 17) kin, ro le RT c6 dién, dong tiép diém RT dau vao logic (T) ctia bd bién tan,
bd bién tan lam viéc cap cap dién cho dong co quay theo chiéu thuan. Piéu chinh toc
d6 quay cta dong co truc chinh bang xoay chiét ap CA (nm 8 trén bang diéu khién).
Truyc chinh s& quay véi ving toc d6 twong tmg voi tay gat 4 da trude.

Pao chiéu quay truc chinh bang kéo tay gat 11 vé vi tri dudi, tiép diém S1 duoc
chuyén vé vi tri ”0”, cong tic chuyén mach S2 dugc chuyén vé vi tri ”N”, ro le TN ¢6
dién, dong tiép diém RN dau vao logic (N) cta bo bién tin, bo bién tan lam viéc cap
cap dién cho dong co quay theo chiéu nguoc. Diéu chinh tdc do quay ciia dong co truc
chinh bang xoay chiét 4p CA va truc chinh s& quay véi ving tc do tuong tng véi tay

gat 4 da dat trude.
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O ché do thu may hodac chay nhép, su dung nut 4n TT, ro le RT c6 dién, doéng tiép
diém RT dau vao logic (T) cua bo bién tan, bo bién tan lam viée cép cép dién cho dong
co quay theo chiéu thuan. Pong co chi quay khi 4n nat 4n nat TT.

Trong truong hop may dang lam viéc, tay gat 11 dang dat ¢ vi tri T hodc "N, dung
may khan cép bé“mg 4n nut D, cac cong tac to KQ, ro le RT hoac RN mét dién, dong co
quat va dong co truc chinh nging quay. Dé tiép tuc van hanh may trd lai, phai dat tay
gat 11 vé vi tri giira (70”).

Ding may c6 thé thue hién bang dap ban dap 12, tiép diém S4(7, 11) ho ra, cac cong
tac to KQ, ro le RT hodc RN mat dién tuong tu nhu khi 4n nut dimg D.

Néu dong co bom nudc lam mat bi qua tai, ro le nhiét tic dong, tiép diém RNI(4, 6)
mé ra, cat dién toan bo mach diéu khién, cac dong co déu bi mét dién. Tuong tu, néu
b bién tan bi sy ¢, tiép diém RBT(2, 4) hé hoic tiép diém S3(3, 5) hé do ctra ti dién

mo, cling cat dién toan bd mach diéu khién.

CAU HOI CUOI BAI
1. Néu céu tao cua may tién
2. Trinh bay cac chuyén dong trén may tién
3. Phan tich nguyén ly lam viéc ciia may tién T616
4. Phan tich nguyén 1y lam viéc cia may tién T620
5. Phan tich nguyén ly lam vi¢c ciia may tién T1440
6. Néu cach phan loai may cong cu

45



Bai 4: Trang bi dién cho may khoan va may mai (Sé tiét: 03 tiét) [1]; [4].
2.3 Trang bi dién — dién tir may khoan
2.3.1. Khai niém chung

May khoan dung dé gia cong tao 15 hinh try trong chi tiét. Dao cit 1a khoan. Sau
khi khoan, tiy theo yéu cau doi hoi vé do chinh xac, c6 thé phai tién hanh khoét, doa,
tién, chudt, mai...
Do chinh xac ctia mét 16 khoan bao gém do chinh x4c cia duong kinh 13, chiéu sau, do
thang cta duong m, d6 vudng goc hay xién ciia dudng tam 16
O may khoan, chuyén dong cat 14 chuyén dong quay mii khoan, chuyén dong an dao
1a chuyén dong tinh tién cua mili khoan theo truc quay
May khoan c6 nhiéu kiéu:
- May khoan ban: ¢6 mot truc chinh véi sé vong quay 16n dung khoan 16 duong kinh
nho.
- May khoan dtng: dung khoan cac chi tiét nho va phai xé dich chi tiét d¢ 16 can khoan

trung truc miii khoan

Hinh 2.11. Hinh dang ngoai may khoan dirng
1. Bé may; 2. Than may; 3 Ban ga chi tiét; 4. Tryuc chinh; 5.Péng co dién; 6 Tay quay
nang ha dau khoan; 7 Thanh rang; 8 HOp tdc do
- May khoan can dung khoan céc chi tiét Ion
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Hinh 2.12. Dang ngoai mét may khoan can
- May khoan nhiéu truc chinh khoan dugc nhiéu 16 mét luc
- May khoan ngang dé khoan céc 16 sau
2.3.2. Yéu ciu vé trang bi dién
- Quay truc chinh nho dong co khong dong bo ba pha rd to 16ng s6¢c mot tée do hay
nhiéu téc do. Dai diéu chinh téc do twong dbi 16n
- Truyén dong an dao thuong lay tir truyén dong chinh qua co cau co khi
- May khoan can c6 thé ngoai dong co truyén dong chinh c6 cac dong co phu nhu dich
can lén xudng, dich u ga miii khoan va déu dung dong co ba pha r6 to 1ong s6c
Truyén dong dién may khoan can dam bao céc yéu cau sau
- O may c6 thé tién hanh cat ren thi dong co truyén dong chinh phai dao chiéu
- Chuyén doi téc d truc chinh va toc do an dao phai dé dang véi thoi gian ngan
- Phai c6 céc cdng tac hanh trinh
- May chi lam viéc duoc khi can khoan da ¢ vi tri ¢6 dinh, ga chit
2.3.3. Mot so so' do diéu khién may Khoan
2.3.3.1. M4y khoan ding 2A125
May co trang bi hai dong co
- Pong co chinh PC, cong suat 2,8k W, tdc d6 1420 vong/ph.
- Bong co bom nudc lam mat BN, cong suat 0,125 kW, téc d6 2800 vong/ph.
Vin cong tic tong ICT. Tay gat diéu khién quay truc khoan lién két voi chuyén mach
CM c6 3 tiép diém CMI1, CM2 va CM3. Ba tiép diém nay mé (nhu so do) khi tay gat &
vi tri gitra.
Dé truc khoan quay theo chiéu thudn, gat tay gat xudng dudi. Cac tiép diém CM1 (4-5)
va CM2 (2-4) déng lai. Cong tic to 1K dong, cip dién cho dong co truc chinh BC
quay theo chiéu thuan. Do cdu tao co khi cua tay gat, tiép diém CM2 (2-4) dong lai rdi
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mo ra ngay, nhung cudn 1K duoc duy tri nho tiép diém 1K(2-3)
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Hinh 2.13 So d6 nguyén Iy ciia mdy khoan dimg 24125
Pé dong co PC quay theo chiéu nguoc tay gat kéo 1én trén. Céc tiép diém CM1 va
CM3 déng lai. Cong tic to 2K déng lai cip dién dong co quay ngugc. Do ciu tao co
khi ciia tay gat, tiép diém CM3 (4-6) dong lai roi mo ra ngay va cudn 2K duge duy tri
nho tiép diém 2K (5-6)

Mudn dirng déng co BC, gat tay gat vé vi tri giira.

Khi gia cong trén may khoan, phai dat cir lap trén dia chia do phu hop Véi chiéu
sdu cta rang can khoan. Sau d6 cho tryc chinh quay thuan dé ta ré va may tu dong lam
déc thed budc tién dinh trudc. Pén hét gidi han can khoan thi cit lip trén dia chia do
ctia co ciu co khi 1am tiép diém CM3 (4-6) dong lai, cép dién cho cudn hut 2K. Dong
co PC quay nguoc dé kéo khoi vat can ren. Tiép diém CM3 (4-6) cling mé ra ngay
nhung cudn hut 2K duoc duy tri nho tiép diém 2K (5-6).

Khi ta kéo khoi vat can ren thi gat tay gat vé giita dé dimg PC.

DPong co bom nude lam mat duge dong dién nhd cong tic ba pha 2CT.

Chiéu sang cuc bo dung dén 36V qua cong tic 3CT.
2.3.3.2. May khoan can 2A55
May c6 trang bi 5 dong co khong ddng bo ba pha r6 to long s6c
- Pong co truc chinh PC, cong suit 4,5 kW, tc d6 1440 vong/ph
- Bong co bom nudc lam mat BN
- Pong co 1D di chuyén can khoan va giir can khoan trén tru
- Pong co 2D kep chit can khoan vao tru
- Pong co 3D kep chit dau khoan trén can
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Hinh 2.14. So dé nguyén ly may khoan can 2A55
Vin ¢ong tac ba pha dau vao 1CT dé dong nguon vao may
An ndt 1N cép dién cho cong tic to 5K dé 5K tac dong dong mach cho cac dong co 2D
va 3D kep chat can khoan vao tru va dau khoan vao can. Tiép diém thuong mo 5K
dong lai cap dién cho ro le RA bao vé dién ap khong. Ro le RA tu duy tri qua tiép
diém RA(5-6). Hai dong co 2D va 3 D chi chay khi 4n 1N
- N&i can khoan khoi tru va dau khoan khoi can nhd nat 2N. Khi d6 cac dong co 2D va
3P duogc dao chiéu quay
- Pong co 1D di chuyén can khoan va gitr can khoan trén tru hoat dong nho tay gat
2TG vai céc tiép diém 2TG (6-10)va 2TG(6-14). Khi gat 2TG vé vi tri Ién L thi cong
tic to 3K c6 dién. Pong co 1P quay thuan ngi nong can khoan. Khi can néi long co
ciu co khi dong LX(6-13). Luc nay 4K khong co dién vi 3K(13-15) mé. Khi co cdu co
khi dong LX1(6-13) thi chuyén dong néi can két thic dé chuyén sang chuyén dong
nang can. Khi can khoan téi vi tri yéu cau thi dua tay gat 2TG vé vi ti gitra. 3K mat
dién va 4K c6 dién dong co 2M quay nguoc dé xiét can khoan vao tru. Khi can xiét
chit thi co cau co khi mo LX1 (6-13) cat dién 4K. Cong tac hanh trinh 4T1 dé gigi han
chuyén dong di 1én ctia can khoan
Muén can khoan dich xuéng gat 2TG Vvé vi tri xudng X dé 4K c6 dién. Qua trinh twong
tu nhu khi ndng can khoan
DPong co truyén dong mili khoan DC hoat dong nho tay gat chir thap 1TG va tay gat co
khi CK
Mudn dong co quay phai gat 1TG vé vi tri 1 va dua tay gat co khi xubng dudi tiép
diém CK(6-7) dong lai cudn hut 1K co dién. Khop truc dong co va truc khoan duoc
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ndi dé PC quay phai. Néu tay gat co khi gat Ién trén thi tiép diém Ck (6-7) ciing dong
va néu tay chit thap 1TG van & vi tri 1 thi dong co PC duoc néi truc véi truc khoan dé
dong co quay trai
Khi 1TG sang vi tri 2 va CK gat xudng dudi thi cuon 2K co dién va qua trinh xay ra
tuong tw Vi chiéu quay truc khoan 1a trai. Con khi tay gat CK bi gat Ién trén thi 2K
van co dién nhung chiéu quay truc khoan 1a phai
Piéu khién dong co bom nude BN bang cong tic xoay ba pha
2.4 Trang bi dién — dién tir may mai
2.4.1. Khai niém chung

Mai 1a hinh thirc gia cong tinh.

M4y mai dung dé gia cong tinh v6i luong du bé. Chi tiét trude khi mai thuong dugc
gia cong trén cdc may khac nhu tién, phay, bao...

Ciling ¢6 cadc may mai tho vai lugng du 16n (t61 Smm). D6 1a mai pha

M4y mai ¢6 3 nhom chinh: nhém may mai tron, nhém may mai phang va nhom
may mai bong.

Tuy coéng nghé vé mai ma thyc hién & nhém may nay hay nhém méy khac nhu:
mai phéng, mai tron, mai con, mai ren vit, mai banh rang, mai dao cat.

Mai tron c6 mai tron ngoai va mai tron trong

Mai tron ngoai (mit tru ngoai) cé thé bang phuong phap mai c¢6 tim

Hinh 2.15. Céc so d6 mai
1 DG mai: 2 Chi tiét mai: 3 Chuyén dong chinh; 4 An dao doc; 5 An dao ngang; 6
An dao vong; 7 Da mai dan; 8 Thanh do
O may mai tron chuyén dong chinh 13 chuyén dong quay da mai. Chuyén dong in
dao 1a chuyén dong tinh tién cua d4 mai doc truc quay d4a hodc ngang truc quay da

hoic 1 chuyén dong quay cua chi tiét

50



Hinh 2.16 May mai tron ngoai

Trén thadn may 1 cé ban may 2. Ban may 2 c6 u do phdi 4 va u quay phéi 3 truot doc
duoc theo ban may 2 dé thuc hién an dao doc. U mai lap d¢a mai 7 1ap trén than may 1
c6 thé trugt ngang ban mdy 2 dé thuc hién an dao ngang. Tay gat 6 khi ty vao cac vau
5 s& han ché hanh trinh doc ban may

2.4.2. Yéu cau trang bi dién

Truyén ddng chinh:

Thong thuong may khdng yéu cau diéu chinh toc do, nén sir dung dong co khong

dong bo roto 16ng soc. O cac may mai ¢ nang, dé duy tri toc do cat 1a khong doi

khi mon da hay kich thudc chi tiét gia cong thay do6i, thudng sir dung truyén dong
dong co c6 pham vi diéu chinh toc d 1a D = (2 + 4):1 voi cong suat khéng doi.

O may mai trung binh va nho v = 50 + 80 m/s nén d¢a mai c6 duong kinh 16n thi téc do
quay da khoang 1000vg/ph. O nhitng may c6 dudng kinh nho, téc do da rat cao. Pong
co truyén dong 1a cac dong co dic biét, ¢a mai gin trén truc dong co, dong co ¢d tbedd
(24000 + 48000) vg/ph, hodc c6 thé Ién tai (150000 + 200000) vg/ph.
Ngudn cta dong co la cac bo bién tan, ¢ thé 1a cac may phat tin s6 cao (BBT quay)
hoic 1 c4c bo bién tan tinh bang Tiristor.

M®& men can tinh trén truc dong co thuong la 15 + 20% momen dinh mirc. M& men
quan tinh ctia d4 va co cdu truyén lyc lai 16n: 500 + 600% momen quan tinh cia

dong co do d6 can hdm cudng buc dong co quay da. Khdng yéu cau dao chiéu quay

- Truyén dong an dao

May mai tron: O may ¢& nho, truyén dong quay chi tiét dung dong co khong dong bo
nhiéu céap tdc do (diéu chinh sb d6i cuc p) véi D = (2 - 4)/I.

O cac may 16n thi dung hé thong bo bién doi - dong co dién mot chiéu (BBD - DM),
hé KPT - DM c6 D = 10/1 véi diéu chinh dién ap phan tng.
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Mdéy mai phang: Truyén dong an dao cua u da thyuc hién lap lai nhiéu chu ky, st dung

thuy luc. Truyén dong an dao tinh tién qua lai cua ban dung hé truyén dong mot chiéu

véi D = (8- 10)/1.

- Truyén dong phu: Sir dung dong co khong ddng bo 16 to 10ng soc
2.4.3. So db diéu khién may mai phiang 3B722

May c6 6 dong co khong dong bo 3 pha rd to 16ng séc

- BPong co chinh quay da b

- Pong co bom thuy lyc truyén dong ban DTL

- Pong co bom dau béi tron PD

- Pong co bom chét 16ng lam mat DL

- BPong co gat phoi DP

- Pong co di chuyén nhanh u d4 mai 1én xuéng DU

May co nam cham dién mot chiéu dé gitr chat chi tiét trén ban
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Hinh 2.17 So @6 mdy mai phang 3B722

An nat IN (7-9) cong tic to KD c¢6 dién dong mach donge o bom dau. Khi dau du ap
luc tiép diém ALD déng lai cong tic to KB c6 dién cap dién cho dong co quay da BD

va ty duy tri bang tiép diém KP. Ding dong co DPva PD bang nat 4n 2N (5-7)

Dé hut giir vat mai trén ban, can cip dién cho nam cham INC (43-47) va 2CM v& vi tri
1 dé dong ngudn cap cho chinh luu CL, con tiép diém 2CM (5-17) md ra. Chuyén
mach 2CM c¢o6 2 tiép diém, 2 vi tri. Van 3CM (5 tiép diém, 3 vi tri) vi tri 3, nam cham
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INC (43-47) c6 dién vi cac tiép diém 3CM (41-43) va 3CM (16-14 déng lai. Role
dong RD (47-16) ciing tac dong, dong tiép diém RD (5-17) lai dé (4 dong co thuy luc
DTL va hé di chuyén u d4 mai co thé lam viéc. Tiép diém RD déng dién dén bao 1B,
bao ban tur da c6 dién.

An ntt 3N (13-15) dé cip dién cho cong tic to KL (15-12), dong co PL duoc cip
dién, bom nudc lam mat. Chuyén mach 1CM (c6 4 vi tri, 3 tiép diém) duoc vin vé vi
tri 2. Ciing nhd 3CM  dong co DL 1am mat c¢6 thé 1am viéc doc 1ap (1CM & vi tri 2 tiép
diém 1CM (5-13) dong), 1am viéc cing véi dong co quay da mai (1CM o Vi tri 1 tiép
diém 1CM (9-15) déng) va lam viée cung v6i dong co bom thiry luc (1CM & vi tri 3,
tiép diém 1CM (15-21) déng). Ngimg 1am viéc ctia dong co DL khi 1CM & vi tri 4

Céac nat 4n 6N, 7N dung cdp dién cho cac cong tic to 1K (35-4) hoic 2K (39-41)
diéu khién dong co di chuyén nhanh y da mai DU.

Nt 4n 4N (19-21), cong tic to KTL (21-12) c¢6 dién dong mach cho dong co bom
thiy Iyc DTL dé ban chuyén dong qua lai. Pong cong tic 2CT 921-23) thi khi ban dén
bién trai, tiép diém hanh trinh 2HT (23-25) dong lai, nam cham 2NC (25-4) c6 dién sé
diéu khién van thuy lyc dé ty dong dich da mai dn sau xudng vat mai. U da mai dugc
dich theo phuong thang dimg. Khi ban dich dén bén phai, tiép diém hanh trinh 3HT
dong lai nam cham 3NC (27-4) c6 dién s& diéu khién van thuy luc dé dich da mai tiép
tuc an sau vao vat mai
2.4.4. So' @6 diéu khién may mai tron ning 3174
Do dai 16n nhat cia chi tiét mai co thé téi Sm duong kinh gia cong t6i 0,8m va duong
kinh d4 mai 16n nhét 14 0,9m
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Hinh 2.18 May mai tron nang 3174
1 Bé may, 2 Bong co quay chi tiet: 3 U truwoc; 4 Ban; 5 U da mai; 6 U sau,; 7 Tu diéu
khién
May c6 hé truyén dong dién va ho truyén dong thuy luc. Hai hé nay tach biét nhau.
Truyén dong d4 mai sir dung dong co khong dong bo roto 16ng séc cong suat 20kW
téc 46 980 vong/ph qua dai thang. Tang tdc truyén dong khi da mon nho thay d6i banh
dai.
Truyén dong quay chi tiét dung dong co dién mot chiéu cong suat 9kW ciing qua 3
cap dai thang. BPong co dugc diéu chinh toc do tir 150-1500v/p trong h¢ F-b Truyén
dong ban st dung dong co mot chiéu, cong suat 1,6kW, diéu chinh toc do trong hé
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F~P tir 40-1000 vong/ph dé dam bao ban dich chuyén vdi téc d6 0,1 dén
25 vong/ph. C6 thé dich ban bang tay qua tay quay.
Truyén dong ngang da mai co6 thé bang tay hay tu dong nho hé thuy luc. Diéu
khién hé thuy Iyc (kich) bang cic nam cham dién. Hé thity lyc thyc hién cac cong viéc:
Truyén dong an dao tu dong da mai,

Chay nhdp u da mai.

Dich chuyén u sau bang tay
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Hinh 2.19 So do nguyén 1y dién truyén dong ban
Lam viéc (mai) theo chu trinh ty dong
Khi 4n nat IN (17-19), 1an luot cic cong tic to 1K (33-2), 2K (33-2), T (47-2) va ;
cong tic to khoa K (57-2) c6 dién. Phan Gmg dong co D duge ndi vao may MPKD,
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cudn chu dao 1ICK (3-7) duoc ndi vao nguén mét chiéu va dong co B dugc mo may
chay thuan. Vi luc tor hoa cudn chu dao 1CK cua MDKD 16n hon nhiéu gia tri dinh
mirc nén dong co P duoc md may cudng btrc. Han ché dong phan tng dong co khi mo
may c6 cudn 4CK véi bo ngit 1D-2D-3R (1-2). Trong qué trinh tang toc, tinh chat
cudng birc giam dan do tac dung cta cudn phan hoi am tdc d6 3CR. Khi téc do dat gia
tri tuong g v4i vi tri con trugt cuia bd diéu chinh toc do (3VR-4VR) thi dong co co
dong phan tng tuong tmg voi mémen cdn tinh. Pé dam bao hé 1am viéc on dinh trong
giai doan qua do co cudn on dinh 2CK nbi & cudn thir cap bién ap 6n dinh BA ma
cudn so cap noi vao dién ap ra cia MPKD.

Theo diéu kién lam viéc clia may, khi ban dao chiéu, can phai hdm véi do chinh xac
cao (khoang 0,3mm). Vi thé, trude khi két thic chay thuan, cong tac hanh trinh 1HT-T
bi ty, mé tiép diém 1HT-T (17-77) ngit dién cong tic to 5K (79-2). Tir d6, mot phan
dién trd 4VR bi ngan mach (dé ting phan héi am téc d6) va tang dién tré 3VR (7-5)
(dé giam dién ap chu dao). Pong co duoc ham tai sinh. Khi cong tic to 5K (79-2) mat
dién thi dong thoi role thoi gian 4RTh cling mat dién. Sau thoi gian duy tri cia 4RTh
tiép diém 4RTh thuong dong dong lai, ngan mach tiép dién tré 4VR. Pong co giam
toc tiép va khi thanh gat ty vao cong tic hanh trinh 2HT-T 1am tiép diém 2HT-T (19-
27) mé ra thi cac cong tic to 1K (33-2) va 2K (33-2) mét dién. Role trung gian 3RTr
(87-2) c6 dién do tiép diém 2HT-T (17-87) dong, kéo theo cong tic to 1T (23-2) ¢O
dién, ngan mach dién trd 2VR ¢ mach phan tng dong co P dé ding chinh xac do him
dong nang manh.

Trang thai dimg yén cta ban xac dinh tir (2 - 8)s nhd chuyén mach CM. Khi cong tac
to ding chinh xac chiéu thuan 1T (23-2) c6 dién thi role thoi gian 1RTh (63-2) mat
dién do tiép diém 1T (59-61) mo ra.

Néu tiép diém CM (17-65) dong thi sau thoi gian duy tri ctia role 1RTh, tiép diém
IRTh (65-67) m& ra, cat dién role thoi gian 2RTh (67-2), tiép diém 1RTh (19- 29)
dong lai chuan bi mach cho cac cong tic to 1K (33-2) va 2K (33—2), Sau thoi gian
duy tri cia role 2RTh thi tiép diém 2RTh (17-81) mo ra dé cat dién role thoi gian
5RTh (81-2). Tiép diém 1RTh (17-81) d3 md ra trudc d6. Role SRTh mat dién sé& dong
tiép diém SRTh (31-33) cing véi tiép diém 2RTh (29-31) vira dong va tiép diém 1RTh
(19-29) da déng va cac cong tac to 1K, 2K lai c¢6 dién. Thoi gian ban & trang thai ding
yén bang téng thoi gian duy tri ciia hai role IRTh va 2RTh. Néu tiép diém CM (17-65)
md thi thoi gian ban & trang thai dung yén chi la thoi gian duy tri cia 1RTh.

Khi cac cong tic to 1K va 2K co dién, thi do IHT-T d3 bi ty nén 1RTr (83-2) c6 dién
va dong tiép diém IRTr (37-41) nén cong tic to N (53-2) ¢6 dién. Cudn chii dao 1CK
dao cyc tinh va ban chay nguoc lai. Qua trinh tang tdc xay ra nhu khi chay thuan

Chay nhip
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Ché do chay nha"lp cua may duoc thyc hién b?mg hdm khoa diéu khién tac dung va 4
cong tic hanh trinh thuan va ngugc 1HT-T, THT-N, 2HT-T, 2HT-N. Mdi cong tic déu
c6 mot tiép diém thuong dong va 1 tiép diém thuong mo. Ham khoa diéu khién c6 5 vi
tri: vi tri 0, hai vi trf trai va 2 vi tri phai Gmg véi toc do cuc dai va téc do dit bai bd
diéu chinh téc do (3VR-4VR) nhu bang

oy

Vi tri trai Vi tri phai
Céng tic hanh trinh | T0c do dat Técds | Vitio | Tocdddat e g5 |
bdi (3VR- e dal | b&i (3VR- :“: :?
4VR) ve | 4VR) ye-dai
AHT=T il _ - - X * ]
-y % X X - -
THT-N =7 o= - - - - —
—0 - - x . X )
2HT-T : S— - - = A
—_o— X £ X X -
el } "1:'—- = X = = —_
IHT=N
e n— % - ® X X
Ghi chi: x kin: — hd ]

Xu ¢b va xir ly

May 3174 1a may mai 16n, niang. Hé truyén dong da mai it dugc didu chinh toc db va
chu yéu diéu chinh qua hop sé va banh dai. Hé truyén dong ban dung hé ;)KD-D vbi
dai diéu chinh toi D - 25:1 nén phirc tap hon. Viée diéu chinh téc d6 dong co B dugc
diéu chinh mot phan nho qua kich tir dong co (mach 1-S-6-2 hinh Ig 8) con phan 16n
qua kich tir MPKD. So d6 khai quat vé diéu chinh téc d6 dong co truyén dong ban
may mai 3174 v¢€ lai nhu trén hinh
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Hinh 2.20.Nguyén tdc diéu chinh toc do dong co truyén déng ban mdy mai tron ning 3174
Kich tir MPKD quyét dinh dién ap phat ra cia MPKD cip cho dong co P ciing 1a
quyét dinh toc d6 dong co B. N6 gém 4 cudn:

1CK - cudn chu dao c6 dao chiéu cuc tinh dé dao chiéu quay dong co duge cap tir
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ngudn mot chiéu doc 1ap. Pién ap dat vao cudn nay c6 diéu chinh qua dién tré 3VR.
2CK - cudn phan hdi mém dién ap MPKD qua bién ap 6n dinh BA,

3CK - cudn phan hoi am tde d6 duogc cép dién tor may phat tdc FT.

ACK - cudn phan hoi am dong c6 ngit 1ay dién ap trén dién tro son 2R.

Khi dat dién &p vao cudn chu dao 1CK dao cuc tinh thi dién ap MPKD dao cyc tinh va
dong co dao chiéu quay

Mét s6 sw ¢ clia mach

1. Pong co D khong quay khi 4n nat 1N (17-19)

Kiém tra tac dong ctia cic cong tic to 1K (33-2), 2K (33-2), T(47-2), K(57-2). Néu
cong tic to nao khong tac dong thi xir Iy mach tuong ting

2. Pong co quay nhung khong dat toc d6 yéu cau

Trudng hop niy ngoai 1y do ket dong co va dién tré 2R ting tri sb bat thuong thi do
strc dién dong tong cia MPKPD giam. Can kiém tra cudn cha dao 1Ck, kiém tra phan
hdi 4m ¢ d6 va phan hoi 4m dong c6 ngat

3. On dinh tdc d6 dong co kém: Chu yéu do 2 khau phan héi am toc do

4. Khau han ché dong khi khoi dong cudng birc kém can xem lai mach phan hoi 4m
dong ¢ ngat

5. May khong lam viéc ty dong

2.4.5. So @6 diéu khién may mai 3A722

- So d6 mach
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Mach didn may mibi 3AT22
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-Trang bi dién:
1D: Quay dé mai:
2D: Bom thuy luc
3P: Bom dau

4D: Bom nuéc
5D: Gat phoi

6D: Di chuyén d4 1én — xudng nhanh

Hinh 2.21. So d6 nguyén Ly mdy mai 34722

BDT: Ban dién tur, dung hut giir vat can mai
INC, 2NC: Nam cham dién, dung hut van thuy lyc ¢ hai bén
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CAU HOI CUOI BAI
1. Néu cac chuyén dong trén may Khoan
2. Yéu cau trang bi dién may khoan
3. Phan tich nguyén ly hoat dong mach dién may khoan 2A125
4. Phan tich nguyén 1y hoat dong mach dién may khoan can 2A55
5.Néu cac chuyén dong trén may mai
6. Trinh bay yéu cau trang bj dién may mai
7. Phan tich mach dién may mai 3b722
Bai 5: Trang bi dién cho may phay va may cat kim loai s6 (S tiét: 03 tiét) [1]; [4].
2.5 Trang bi dién — dién tir may phay
2.5.1. Khai niém chung
Trén may phay c6 thé thuc hién nhiéu cong viéc khic nhau nhu gia cong mit phang,
mat dinh hinh , gia cdng 15, ranh, cit ren, cat banh ring
Phay mit phing thuong thay thé cho bao khi gia cong hang loat. Dao phay mit phang
c6 thé 1a dao phay tru, dao phay mit dau, dao phay dia, dao phay ngén

G

d} &) a)
Hinh 2.22. C4c dang dao phay mdt phang
May phay chia lam 2 loai
- May phay van ning (hinh 2.24a), may phay dtng (hinh 2.24b), may phay nim ngang
(hinh 2.24c), may phay giuong
- May phay chuy&n moén hoa
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b) c)
Hinh 2.23. Mgt sé dang may phay
2.5.2. Truyén déng dién may phay
- Chuyén dong chinh la chuyén dong quay truc dao
- Chuyén dong an dao 1 chuyén dong cia ban mang phai tinh tién
- Do bé mat gia céng ¢ may phay chu yéu 1a mat phang nén méi lién hé giira hai
chuyén dong khong qua chat ché va may phay thuong dung hai dong co truyén dong
riéng biét nham giam thiéu két ciu co khi
- Truyén dong chinh vai dai diéu chinh téc do D=50:1 thudng ding dong co khong
d6ng bo ro to 1ong soc két hop véi hop sé co khi
- Truyén dong an dao voi dai diéu chinh rong hon nén ngoai dong co khong dong bo
con dung dong co 1 chiéu diéu chinh toc do
2.5.3. So dd diéu khién may phay ngang P623
May do viét nam san xuét
May duoc trang bi 3 dong co khong dong bo ro to 1ong s6c
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Hinh 2.24. So dé nguyén ly may phay ngang P623, 6H82

Pong co chinh BC cong suat 7KW
- Pong co truyén dong ban DAD cong suat 1,7kW
- Pong co bom nudc lam mat BB cong suat 0,125kW
Piéu khién truyén dong chinh

Sau khi bat cong tic 1CT dé cip dién cho mach diéu khién qua bién ap 1BA, phai
chon chiéu quay truc chinh nhd hdm khéa CQ chon chiéu quay theo tiép diém co khi
ham khoa c6 2 tiép diém, 3 vi tri: quay trai, quay phai va vi tri 0. Sau d6 chon ché do
lam viéc tu dong hodc bang tay nhd him khoa ché do CP (2 vi tri, 3 tiép diém).
An niit 1N hodc 2N, cong tic to KT c6 dién va tu duy tri qua tiép diém KT (15- 7).
DPong co BC dugce cip dién dé& quay dao phay. Pong co bom nudc lam mét chay nhd
bat cong tic 3CT (17-21) dé cong tic to KB c6 dién, cip dién cho dong co DB.
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Dimng dong co truc chinh DC bang 4n nit 3N hoic 4N. Tiép diém 3N (13-15) hoic 4N
(5-13) mo ra, cat dién cong tic to KT va KB. Tiép diém 3N (5-7) hodc 4N (5-13) dong
lai. Vi tiép diém KT (9-11) vira déng lai va tiép diém role kiém tra toc d6 quay thuan
RKT-1 (7-9) hodc quay nguoc RKT-1 (7-9) dang déng nén cong tic 1KN (11-6) c6
dién va tu duy tri bang tiép diém KN (5-7). Pong co BPC dugc cap dién quay nguoc
qua hai dién tré IR, 2R dé him nguogc. Khi tbc do giam gan vé 0 thi tiép diém role
kiém tra téc do RKT-1 (7-9) hodc RKT-2 (7-9) mé ra cat dién cong tic to KN (11-6).
Pong co bi cit ra khoi ludi va ngimg quay

Sang s6 truyén dong chinh

Khi can sang sb truyén dong chinh xoay hdm cit 1KH tiép diém 1KH(3-9) dong lai
tiép diém 1KH (3-5) mo ra cong tic to KN (11-6) c¢6 dién. Pong co quay nguoc chim
v6i mo men nho dé cac banh ring an vao khép. két thic thi 1KH vé vi tri cit

Truyén dong in dao bing tay

Ham khoéa ché o CP & vi tri T

Tay gat co khi ¢ phia trudc ban lién két voi ham khoa 2KH ¢6 3 vi tri, 4 tiép diém Tay
gat bi ddy vé phia phai thi ban dich vé phia phai hoic ddy vé phia trai thi ban dich vé
phia trai. Cac tiép diém 2KH-1 (29-31) dong lai, 2KH-2 (43-27) mo ra hodc 2KH-3
dong lai, 2KH-4 (41-48) m¢ ra. Cong tac to ban dich phai hoac ban dich trai BT (37-
14) c¢6 dién cap dién cho dong co truyén dong ban DAD quay dé dich ban sang phai
hodc trai véi toe d6 an dao da dit. Néu mudndi chuyén nhanh ban theo chiéu an dao thi
an nat SN (41-39) hoic 6N (41-39). Khi d6 cong tic to Nh (39-10) c6 dién, dong dién
cho nam cham NS & mach luc vao khép ma sat co khi dé di chuyén nhanh.

Pé di chuyén ban ra, vao hay 1én, xubng thi dung tay gat co khi 6 bén canh u may.
Tay gat nay lién két v6i ham khoa 3KH c¢6 3 vi tri, 4 tiép diém, Gat tay gat ra phia
ngodi hodc vao phia trong thi ban dich ra hodc vao. Néu gat tay gat 1én trén hoic
xuong dudi thi ban dich 1én hodc xudng. Chuyén dong ra, vao ban hay 1én, xudng ban
1a do chuyén dbi hé co khi. Chuyén dong ra hodc vao, 1én hoic xudng 13 do dao chiéu
quay dong co BDAD.

Ban dich ra hoic dich 1én 1a do cong tic to BP c6 dién. Khi d6 tiép diém 3KH-1 19-
31) dong lai, 3KH-2 (25-27) mo ra.

Ban dich vao hodc dich xudng 1 do cong tac to BT c6 dién, Khi d6 tiép diém KH-3
(29-37) dong lai, 3KH-4 (23-25) mo ra.
Néu ban dang 1én, xudng hay ra, vao voi téc do an dao ma mudn di chuyén nhanh thi
an 5N hodc 6N dé cap dién cho cong tic to Nh. Qua trinh xay ra nhu d trinh bay
Truyén dong in dao ty dong
Ham khoa ché do CP & vi tri diéu khién ty dong TD

Chu trinh 1: Bién trai - Chay nhanh phéi - An dao phai - Chay nhanh trdi- dimng &
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bién trai

Chu trinh 2: Bién phai - Chay nhanh trai - An dao trai - Chay nhanh phdi - dung &
bién phai.

Chu trinh 3: An dao trdi - Chay nhanh phai - An dao phai - Chay nhanh tri - &n
dao trai v.v...

Céc chu trinh tg dong thyc hién nho cam tam vau 10i tac dong vao cac ham khoa dé
dong- mo céc tiép diém.
2.5.4. Mach dién may Phay 6H81
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Hinh 2.25. Mach dién méay phay
2.6 May cat kim loai diéu khién s6
2.6.1. Khai niém vé may cat kim loai diéu khién theo chwong trinh
Cac may cat kim loai (MCKL) da khao sat 1a cac may chuyén ding hodc van
ning. Viéc gia cong chi tiét 1a don chiéc. Thoi gian phu trong gia cong (ga dat, thay
dao, di chuyén phu...) chiém mot ty 1€ 16n, trén 50%, nén nang suat bi han ché

O cac MCKL tu dong, cac budc chuyén ddi, cac chuyén dong cua dao, cua chi tiét
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da dugc tu dong nho cac cam dinh hinh, cac cong tdc hanh trinh... nén thoi gian phu da
dugc rat ngan, nang su't cao hon. Viéc gia cong cac chi tiét di duoc chuong trinh hoa,
tir don gian dén phuc tap.

Céac may chép hinh 13 cac may tu dong tiép theo. Viéc san xuit hang loat dya vao
mot vat mau. Tl d6 6 thé gia cong cac chi tiét co hinh dang khong gian phiic tap nhu
dap, ép canh quat, canh tua bin... Trong cac may chép hinh nhu phay chép hinh, tién
chép hinh, doa chép hinh, v.v... mot ddu do chép hinh dich chuyén theo.bé mat vat
mAau va truyén chuyén dong téi dung cu cit qua hé diéu khién trung gian dung cu cat
lap lai dung quy dao cua dau do. C6 hai cach sao chép theo mau la: diéu khién truc
tiép bang co hoc va diéu khién tiiy dong.

Khi diéu khién truc tiép bang co hoc, dau do chép hinh lién két cimg v6i dung cu
cit, ty va chuyén dich theo bé mat vat mau dé dung cu cit gia cong chi tiét theo ding
quy dao ctia dau do. Cach nay doi hoi ap luc 16n & dau do va dau do ciing nhu vat miu
phai ché tao bang vat liéu ctirmg nén it pho bién.

Khi diéu khién tiy dong, vat mau c6 thé c6 dang phtic tap hon. Hinh 2.25 1a mot
so d0 don gian nhit vé diéu khién tiy dong ctia may chép hinh. Pau do 2 cua co ciu
chép hinh 4 dich chuyén theo bé mat vat mau 1. Co cau chép hinh lién két cting véi co
ciu lam viéc 7 (u chinh).

Tin hiéu cta co cdu chép hinh 4 dugc khuéch dai boi bo khuéch dai 5 (khuéch dai
dién, khuéch dai thity lyc...) va truyén t6i co cau chap hanh 3 va 6 (dong co dién, kich
thuy luc...).

Dich chuyén ctia co cu chap hanh hudng vé viéc trir khir cac sai 1éch gitra chi tiét
gia cong va vat mau. Mot s6 hé tuy dong cho tin hiéu diéu khién khong nhiing vé toc
do ma ca gia tdc clia co cau chép hanh. Khi @6 viéc trir khir sai 1éch thuc hién ca & ché
d6 thiét 1ap, ca & ché 46 qua do.

Chuyén dong ctia dao cat 8 trén chi tiét gia cong 9 1a chuyén dong tong hop hinh hoc

ctia chuyén dong thanh phan

Hinh 2.26 So dé truyén dong tiry déng & mdy chép hinh
Gia cong chép hinh thuong c6 hai dang
- Gia cong theo duong cong phing

- Gia cong theo bé mit khong gian

64



2.6.2. Cac MCKL diéu khién theo chwong trinh sé

2.6.2.1. Cac may NC

O cac may NC céc thdng sb kich thude cua chi tiét gia cong va céc Iénh diéu khién
duogc viét dudi dang s6 hoa va in vao bang duc 18. Viéc thay d6i chuong trinh phai sta
bang va in bang méi. Do vdy may NC la may diéu khién cing chi c6 kha niang thuc
hién hai dang noi suy 1a noi suy duong thang va noi suy duong tron nén kém linh hoat
2.6.2.2. Cac may CNC

Véi su trg gilp cua may tinh hé CNC ¢6 phan mém thuc hién dugc cac dang noi suy
duong thiang dudng tron, dudng xoian va ca dudng coonic, dudng cong bac ba céc
chuong trinh dwoc viét va stra chira trén may tinh nén thuan tién

Ngay nay may CNC c6 khéc 1a n6 két hop véi bo vi xtr Iy va bo xi 1y trung tim dugc
thiét ké chuyén ding

2.6.2.3. H¢ DNC

Trong hé DNC nhiéu may NC duoc két néi voi may cha trung tim. Cac chuong trinh
gia cong dugc goi tir bo nhé cua may chu 1am cho hé théng gia cong linh hoat hon
Ngoai ra con c6 cac hé diéu khién thich nghi AC gilp cho céc théng sé gia cong thay
d6i phu hop véi diéu kién gia cdng nang cao chat lwong gia cong

2.6.3. Hé thong diéu khién may CNC

2.6.3.1 Trinh tw gia cong trén may CNC hién dai

Trinh ty thuc hién gia cong trén may CNC hién dai dugc minh hoa trén hinh.

{
S o
: x& E:’z* - g
CAD CAM PP CNC
(Thiét ké) / (lap trinh NC) " (1ap trinh NC) (May CNC)
Hinh hoc Chay dao va Chuong trinh Gia cong
2 maAPT ™ NC E

Hinh 2.27. Qui trinh gia cong trén may CNC
+ Heé théng CAD thiét ké cac ban v& hinh hoc cta chi tiét gia cong.
+ Tir ban v& hinh hoc chi tiét duoc gia cong, hé thong CAM sé thiét lap chién lugc gia
cong trén may : qui dao chay dao va tao ra dir li¢u gia cong ¢ dang file dir liéu APT
hoac OL.
+ Dit liéu d6 dugc chuyén doi thanh ma NC trong bo xir 1y.
+ Ma NC duogc nap vao bd nhd CNC va dugc thuc hi¢n bé“mg cac ham chuc nang cua
phan mém tuwong thich v6i may CNC va thuc hién gia cong trén may
2.6.3.2. So' d6 hé thong diéu khién may CNC
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Hinh 2.28 m6 ta cdu hinh chung hé théng PK may CNC, gdm cac bo phan Hé CNC
voi tich hgp panel diéu khién, bo khuéch dai cong suat, dong co truyén dong chinh
(BC TPC) va cac dong co servo truyén dong an dao (BC Servo).

Hé CNC tich hop Panel BPK
bC Servo

{Absolute)
0.000

¥ 0.000

Z 0.000

BREC .
oooo B6 Khuéch dai CS
oEeg PC TDC

Hinh 2.28. Cdu hinh chung hé théng PK CNC.
So d6 khdi chi tiét ciia hé diéu khién mot may CNC & hinh 2.29 gom bo dicu
khién CNC, hé thdng truyén dong servo. Bo diéu khién secvo gdm phén ctng va phan

mém 13 bd ndo ctia may CNC co chirc nang diéu khién tit ca cac hoat dong cua may,
chuan doan 151, tai chuong trinh, quan 1y chuong trinh va cac dit liéu gia cong bao gdm
lwu trit, m6é phong va chinh stra. Phan ctng cua bd diéu khién CNC gém mot hay
nhiéu bd vi xir Iy va panel van hanh giao dién nguoi-may (HMI). Phin mém gdm 3
chuong trinh chuong trinh gia cong, chuong trinh diéu khién va chuong trinh dich vu.
Chuong trinh gia cong gdm céc 1énh mé ta kich thudc hinh hoc va bién dang cua cac
chi tiét duoc gia cong va diéu kién gia cong nhu tdc d0 truc chinh va tbc d6 an dao;
cac 1énh di chuyén dao theo bién dang gia cong dugc. Chuong trinh diéu khién nhan
dir liéu tir chuong trinh gia cong, xr Iy va tao tin hiéu diéu khién hé thong truyén dong
secvo. Chuong trinh dich vu ¢6 chtrc ning kiém tra, bién soan va hiéu chinh chuong
trinh gia cong. Trong tat ca céc may CNC, chuong trinh diéu khién thuc hién thuét
todn ndi suy, tinh toan céac luong dat diéu khién co ciu chuyén dong, tham $6 qua trinh
gia tbc va giam tbc va bao gém bd dém vi tri biéu thi vi tri thuc cta cic doan bién
dang gia cong.

Thiét bi doc Chuong trinh

I
b I
hoac MCU | gia cong |
I I
I'[ chuong trinh ' Mach _ | B6 khuéch dai Co chu
|| diéukhién [T | Phan cing - Secvo chuyén déng
I I
| | Y
Chuong trinh |
: dich vu |
| Maytinh |

B6 diéu khién CNC
Hinh 2.29. So d6 khoi ciia hé thong diéu khién mdy CNC.
Hé théng truyén dong secvo g@)m cac bd khuéch dai servo, cac dong co dién truyén

dong cac truc va cac may phat toc, encoder. By diéu khién servo gom cac mach vong
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diéu khién tdc do va vi tri voi cac tin hiéu phan hoi tbe d6 va vi tri nhan tir may phat
tdc hodc encoder.

Hai phuong phép tao tin hi¢u dat cho bo khuéch dai secvo cua hé théng truyén dong
cac truc 13 : Phuong phap tao ddy xung chuan va tao tir dit liéu chuan. Tuong tmg véi
hai phuong phép tao tin hi€u dat 1a hai hé thong di€u khién voi tin hiéu dat 1a day xung
chuan va h¢ thong diéu khién vai ldy mau tin higu.

DPong co dién servo

Trong cac may CNC hién dai, d6ng co servo xoay chiéu 3 pha dugc sir dung phd bién
hon ca. Pong co servo xoay chiéu 3 pha la dong co dong bo nam chdm vinh ciru co
ciu tao nhu & hinh Stato dong co gdm 13i thép va diy quan 3 pha duoc cip dién tir
ngudn xoay chiéu 3 pha tao ra tir truong quay trong khe hé dong co. Ro to 1a nam
chdm vinh ctru c6 mat do tir trudng cao tao ra tir trudng khong doi. Pau cuc dong co
dugc 1ap mot encoder dé tao tin hiéu phan hoi vi tri (goc quay dong co) cho mach
vong diéu khién vi tri ctia hé théng truyén dong an dao dam bao di chuyén dao chinh
xéac theo bién dang gia cong yéu cau. Pong co servo 3 pha co dic diém cdu tao gon,
kich thudc nho so véi dong co servo mot chiéu; M6 men dong co 16n do tur lyc sinh ra
boi nam cham vinh ciru ¢6 mat do tir thong co va 6n dinh; khong chdi than nén
khong nhiu, chi phi van hanh thap va diéu khién chinh xac do sir dung encoder do

vi tri cia dong co.

Truc dong co

Cudn day stato

Nam chdm
vinh ctru

Lotsat Encoder

Hinh 2.30. Cau tao djng co servo xoay chiéu  Hinh 2.31. Hinh dang bén ngodi cia dong co
chiéu 3 pha servo xoay chiéu 3 pha

g. truyén dong truc chinh

. "—\

Mdin Nepa e

Hinh 2.32. Dde tinh co cdu truc chinh
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Truc chinh ctia may CNC gidng nhu cac may cat kim loai thong thuong. Truc chinh
may phay CNC la quay dao phay. Truc chinh may tién CNC la quay mam cdp mang
chi tiét Pham vi thay ddi téc dd truc chinh tuong ddi rong: co thé dén 500/1. Téc do
quay dao 16n nhat c6 thé toi 20,000 ve/ph. Pic tinh mé men tryc chinh cta cic may
CNC nhu ¢ hinh O ving téc do thap, mé men truc chinh ¢ gia trj 16n nhat. Khi téc do
quay 16n hon dinh mirc, mé men giam ti 1& nguoc véi tée d6 quay dao

Trén may CNC, h¢ truyén dong truc chinh c6 hai loai. O hé truyén dong thu nhét, chi
diéu khién toc d6 quay truc chinh, khong diéu khién vi tri tryc chinh. O hé truyén dong
tht hai, diéu khién ca tdc do quay truc chinh va diéu khién vi tri g6c¢ truc chinh (vi du
tryc C). Hé truyén dong dang ndy duoc sir dung & nhitng may CNC gia cong dudng
ren va truc chinh duoc diéu khién lién hé véi cac truc chay dao. Khi dé vi tri cua truc
chinh do duogc tir cam bién vi tri truc chinh 1a lwong dat vi tri cho céc truyén dong
servo cac truc chay dao. Pong co truyén dong chinh c6 thé st dung dong co khong
ddng bo roto 16ng soc (CNC Siemens) hoic dong co dong bd nam cham vinh.

2.6.3.3. Hé thong truyén dong dién in dao truc X, Y, Z

Hé truyén dong chay dao bién doi cac 1énh diéu chinh trong bd diéu khién thanh
cac chuyén dong tinh tién hodc chuyén dong quay cta ban dao hoic ban may mang chi
tiét. Cac chuyén dong tinh tién 1a cac chuyén dong doc theo cac truc X, Y, Z. Céc
chuyén dong quay 1a cac chuyén dong quay xung quanh cac truc do.

Hé truyén dong chay dao phai c6 cac tinh chat sau :

+ C6 tinh dong hoc cao, ban may phai di chuyén kip theo tin hiéu diéu khién
trong thoi gian ngan nhat.

+ C6 @6 6n dinh tdc do cao trong pham vi rong khi lyc can chuyén dong an dao
bién doi.

+ Pham vi diéu chinh tc do cao : c6 thé 1én t&i 10000/1 — 30000/1.

+ Thue hién dugc lugng dich chuyén nhé : <1 pm.

Mach luc cta hé thong TDD servo xoay chiéu 3 pha gom c6 cac khau nhu so
d6 hinh 3.17: mé dun cung cip ngudn mot chiéu; moé dun bo bién tin servo va dong co
servo. Mo dun nguon cong suat 13 bo chinh luu tich cyc ¢6 chirc ning bién d6i ngudn
xoay chiéu 3 pha thanh nguén mot chiéu c6 dién ap chinh luu cung cip ngudn mot
chiéu chung cho cac md dun PK servo va c¢6 chirc ning mach nghich luu bién doi
ngudn dién mot chiéu thanh xoay chiéu tra cong suat vé ludi dién khi dong co lam viéc
& ché @6 ham tai sinh. M6 dun DK servo véi mach nghich luu st dung céc van ban
dan IGBT dugc diéu khién theo phuong phap diéu ché d6 rong xung, bién dbi ngudn
mot chiéu thanh nguén xoay chiéu co dién ap va tan sb thay doi cip dién cho cac dong
co servo truyén dong cac co cdu truc dao.
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Hinh 2.33. So' d6 nguyén Iy mach lwc ciia hé truyén déng an dao
2.6.4. Lap trinh gia cong may CNC
2.6.4.1. Khai niém vé chwong trinh gia cong

Gia cong trén may CNC lién quan dén chuyén dong tuong ddi gitta dao cit va
phoi, c¢6 thé thuc hién bang di chuyén dao so v&i phdi hodc nguoc lai nhu trén may
tién CNC, may phay CNC, may mai CNC,.... Pé xac dinh chuyén dong tuong dbi cia
dao va phéi, can phai dinh nghia huéng di chuyén chuin. Cac huéng chuan nay phu
thudc vao loai may cong cu va mot h¢ toa do tuwong tuong trén may
cong cu. Chuong trinh xac dinh chuyén dong cta dao phoi trong hé toa do nay dugc
goi la chuong trinh gia cong (Part Program).

Piém chuan (Piém gbc): Piém chuan can phai duoc dinh nghia khi soan thao
chuong trinh gia cong. Trén may cong cu, 3 diém chuan dugc dinh nghia bdi nha san
xuat hodc ngudi 1ap trinh nhu sau

= Piém chudn ciia may : Piém gbc may 1a mot diém cb dinh dugc thiét lap boi
ngudi thiét ké ché tao mdy cong cu va thong thudng khong thé thay doi. Cac chuyén
dong dao duogc do so diém gdc nay va khoang cach dao so véi diém gbe duge luu trix
trong bo diéu khién. Piém chuan ciia chuong trinh : Piém chuan chuong trinh 13 diém

O chulin miy o=y
.
\
\|
H o (i iy
/ol
\‘-. O b (Paramg trve JEeE ;J
Oum chadn chaong trink v

\
O chudn chy 1t

Hinh 2.34 Cdc diém chudn trén may tién va may phay
a.May tién b. May phay.

khi chuong trinh dugc dugc thuc hién, dao bt dau chuyén dong va quay tr¢ lai ¢ cudi
chu ky. Diém gbc co thé 1a bat ki diém nao trong khong gian lam viéc cua dao, du xa

so voi phoi. O may tién CNC, d6 1a diém thuc hién thay dbi dao cit.
» Piém chuén cta chi tiét : Piém chuén cta chi tiét co thé duoc dit tai bat ky
diém nao trong hé théng diéu khién dién tr cia may. Thiét 1ap diém chuan chi tiét con
dugc goi 1a zero dich chuyén zero,... Thong thuong 1ap diém chuan chi tiét can dugc
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dinh nghia cho mdi thiét 1ap méi. Doi khi d6 chinh xac gia cong bi anh huong boi vi
tri cia 1ap diém chuan chi tiét. 4c diém tham chiéu trén may tién va may phay.

Hé théng ma hoa : Lap trinh vién va ngudi van hanh phai sir dung mot hé thong
mi hoa dé biéu dién thong tin, ma bd diéu khién co thé bién dich va thyuc hién. Hé
thong ma hoa dugc sir dung pho bién 1a hé théng BCD (Binary-Coded Decimal). Hé
théng nay con duoc goi 1a B6 mi EIA vi nd duoc phat trién bai Hiép hoi Cong nghiép
bién tir. HE théng ma hoa maéi hon 1a ASCII va n6 da trd thanh b ma ISO vi duoc sur
dung rong rai.
2.6.4.2. Ngon ngir 1ap trinh CNC

Ngbn ngit 14p trinh CNC- 1a tip cac quy tic dé nhap, chinh sira, nhan va xuat dit
liéu. Mot cau 1€nh g@)m mot vai tir, moi tir gém mot chit cai va cac con sb tiép theo mo
ta sy chitc ning hoic di chuyén cua dao/phéi. Hién nay trén may CNC sir dung phd
bién ngén ngir 14p trinh dang md G (Geometric function ), ky hiéu chirc niang dich
chuyén ctia dao cit, xac dinh ché d6 lam viéc cua may CNC va ma M (Miscellaneous
functions), biéu thi cac 1énh bat/tit hé théng lam mat, khoi dong/dung truc chinh, thay
d6i dao cat, dimg chuong trinh hodc két thiic chuong trinh. Bang 3.3 va 3.4 liét ké cac
ma G va ma M thong dung.
Bang 2.1. Ma G va chirc nang

Ma tiéu
chuin Chirc nang
GO0 Chay dao nhanh (khong an dao)
GO01 Noi suy duong thing
G02 Nbi suy duong tron theo chiéu kim dong ho
Noi suy duong tron theo nguoc chiéu kim dong
GO3 hd
G04 Dung dao vdi thot gian xac dinh
G07.1(G107) | Noi suy hinh tru
G10 Lap trinh dit liéu dau vao (thiét 1ap thong so6)
X6a ché do lap trinh dir liéu dau vao (data
G1l1 sitting)

G12.1(G112) [ Ché d6 ndi suy toa do cuc
G13.1(G113) | Xba ché d6 noi suy theo toa do cuc

G18 Xéc dinh mit phang XZ

G20 H¢é don vi tinh theo inch

G21 Hé don vi tinh theo mm

G22 Kiém tra hanh trinh da lvu ON

G23 Kiém tra hanh trinh da luu ON

G27 Kiém tra lai diém chuan

G28 Trd lai diém chuan

G30 Vi tri tr lai chun ( goi diém chuan thir 2, 3, 4)
G31 Bo qua chure ning

G32 Cit ren- tién lién tuc

G34 Cit ren theo bién dan

G40 Huy bo hi€u chinh ban kinh dao

G41 Hi¢u chinh ban kinh dao bén trdi so v&i duong
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bién dang
Hi¢u chinh ban kinh dao bén trai so vo1 duong
G42 bién dang
G50 Khai béo gia trj truc chinh toi da
G50.3 Thiét lap lai hé thong phoi dinh sin
G52 Xac lap hé toa do cuc bd
G53 Xac l1ap hé toa d0 may
G54 Diém 0 thtr nhat cua phoi
G55 Diém 0 thir hai cua phoi
G56 Diém 0 thir ba cua phoi
G57 Diém 0 thi tu ctiia phoi
G58 Diém 0 thr ndm cua phoi
G59 Diém 0 thtr siu ctia phdi
G65 Goi macro riéng
G66 Goi ché d6 macro riéng
G67 X6a bo ché d6 macro riéng
G70 Chu trinh gia céng tinh
G71 Chu trinh gia cdng tho theo duong bao
G72 Chu trinh gia cong tho theo mat
G73 Chu trinh gia cong tho theo bién dang c6 sin
Chu trinh gia céng khoan nhiéu lan/ ranh theo
G74 mit ( mit dau )
Chu trinh gia cong ranh theo ban kinh ( cat rinh
G75 theo mat lung )
G76 Chu trinh cat ren
G80 Huy bo chu trinh khoan
G83 Chu trinh khoan
G84 Chu trinh ta rd
G86 Chu trinh doa
G87 Chu trinh khoan bén
G88 Chu trinh ta ro bén
G89 Chu trinh doa bén
G90 Chu trinh cat got thang ( kiéu nhém A )
G92 Chu trinh cit ren ( chi ding cit ren con )
G94 Chu ky cit B ( mit cudi )
Ché d6 toc do cat khong d6i ( on dinh vén toc cat
G96 cuadao)V
on dinh toc do cua tryc chinh(n), nhap v/p truc
G97 tiép hay x6a bd
ché do G96
G98 Luong an dao phut
G99 Luong an dao theo vong
Bang 2.2 Ma M va churc nang
M3 tiéu chuan Chirc nang
MO0 Dirng khong diéu kién
MO02 Két thiic chwong trinh
MO3 Truc chinh quay thuan chiéu kim dong ho
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M04 Tryc chinh quay ngugc chiéu kim dong hd
MO5 Durng tryc chinh

MO6 Thay dao cat

M30 Két thuc chuong trinh

Cdu 1énh ciia chiwong trinh : chira ndi dung ctia ché do gia cong, gom 5 tir nhu minh
hoa trén hinh

N G X Y M
S6 thir ty | Chirc nang | Kich thudc | Kich thudc | Chirc ning
1énh ham G truc X truc Y ham M
NOO1 G01 X12345 Y06789 MO3

Hinh 2.35. Cdu triic mét lénh chirong trinh.
NO0O1 - SO thir tu cua 1énh va 1a tha tu hoat dong cua may.
GOl : Thuc hién noi suy tuyén tinh.
X12345: Dich chuyén dao theo chiéu duong truc X 1,2345 in.
Y06789 :Dich chuyén dao theo chiéu duong tryuc Y 0,6789 in.
M30 : Tryc chinh quay theo chiéu kim dong ho.
Hinh thirc t6 chire Idp trinh
bé thuc hién viéc 1ap trinh gia cong, c6 hai hinh thirc td chirc 1ap trinh: Lap trinh
tai phan xudng va lap trinh trong chuan bi san xuét.

e Lap trinh tai phan xudng duogc thuc hién truc tiép trén may thong qua bang diéu
khién. Man hinh cua hé diéu khién giup cho ngudi 1ap trinh quan sat dugc cac dir lidu
dua vao va kiém soat duoc 16i cia chwong trinh. Sau khi 1ap trinh xong, c6 thé cho
chay chuong trinh mé phong bang dd hoa trén man hinh. Qua man hinh ¢ thé phat
hién dung cu cét c6 va cham vao chi tiét hodc chuyén dong c6 sai quy dao hay khong.
Néu xay ra cac truong hop d6, ngudi 1ap trinh phai sta lai chuong trinh. Di voi hinh
thirc 1ap trinh tai phan xudng ngudi van hanh may phai cé trinh do tay nghé cao.

e Hinh thirc lap trinh trong chuan bi san xuat ap dung cho cac nha may c6 quy mo
san xuét 16n, st dung nhiéu may CNC khac nhau, gia cong nhiéu loai chi tiét khéc
nhau. Cong viéc 1ap trinh dugc thuc hién tai phong cong nghé¢ hoac tai trung tam lap
trinh cua nha may. Chuong trinh dugc chuyén truc tiép t6i may CNC qua mang hay
thé nho.
2.6.4.3.C4u triic chwong trinh

Chuong trinh NC 1a tap hop toan bd cac 1énh can thiét dé gia cong mot chi tiét
trén may cong cu CNC. Cau tric mot chuong trinh NC di duogc tiéu chuin hoa.Tuy
thudc vao nha san xudt hé diéu khién, cac ky hiéu chuong trinh c6 thé 1a cac chir sb
hay céac chir cai.

Chuong trinh gia céng gdm chuong trinh chinh va cac chuong trinh con.
Churong trinh chinh : Céu tric chuong trinh chinh bao gid cling gdm ba phan:
Dau chuong trinh: bao gdm cac 1énh nhu: tén chuong trinh, khai bao diém bat dau cia

dung cu cit, chon dung cu cit, chon toc do cua truc chinh, dung dich boi tron, [am mat.
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Than chuong trinh: bao gdm mot tap hop 1énh vé thong tin kich thudc phoi va cac ché

do gia
cong.

Cubi chuong trinh: gdm cac 1énh tro vé diém gbe chuong trinh, cat dung dich lam mat,

dung truc chinh, dung chuong trinh...

Chuong trinh con : Cac tip 1énh chuong trinh dugc st dung thuong xuyén hoac trinh

tu khong thay d6i co thé dugc soan thao trong mot chuong trinh con. Cac Gng dung

dién hinh cho cac tmg dung chwong trinh con trong lap trinh CNC 1a:

« Chuyén dong gia cong lap di lap lai

« Cac chire ning lién quan dén thay ddi dao cit

« Gia cong 16 dang mau
* Gia cong ranh.

* Khoi dong may

« Thay d6i pallet

* Cac chtrc nang dac biét va cac chirc nang khac

Vi dy 2.1: Chuong trinh gia cong chi tiét trén may phay dting nhu hinh 2.36

[ 125

0

o0 T.0 i (3 places)

M ‘j]_ _'é '6;'
] l

i

-+ 1

14 | 1 HEH

Hinh 2.36. Chi tiét gia cong cho vi du

Ma chuong trinh Giai thich

NOO1 G21 G90 G92 X0 Y- Dbinh nghia géc cac truc, don vi dir liéu : mm

050.0 Z010.0;

N002 GO0 X070.0 Y030.0; Di chuyén nhanh miii khoan dén vi tri 15 thir
nhét

NO0O3 GOl G95 Z-15.0 Khoan 16 thd nhit: Téc do6 truc chinh

F0.05 S1000 MO0s; 1000vg/ph; tbc d6 an dao :0.05 mm/ph; Truc
chinh quay thuin

N004 G01 Z010.0 Dich chuyén mili khoan khéi 18 thir nhat

NOO5 GO0 Y060.0; Di chuyén nhanh miii khoan dén vi tri 16 thu
hai

NO06 GO01 G95 Z-15.0 Khoan 15 thir hai : tbc d an dao :0.05 mm/ph;

F0.05;

NO007 GO1 Z010.0; Dich chuyén mili khoan khéi 16 thi hai
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N008 GO0 X120.0 Y030.0; Di chuyén nhanh miii khoan dén vi tri 15 thir ba

NOO9 GOl G95 Z-15.0 Khoan 15 thir ba : téc d6 an dao :0.05 mm/ph;
F0.05;

NO010 GO01 Z010.0; Dich chuyén miii khoan khoi 16 thit ba

NO11 GO0 XO Y-050.0 Di chuyén nhanh mili khoan vé vi tri ban dau
MO5;

NO012 M30; Dung chuong trinh va dirng may

Vi dy 2.2 : Chuong trinh gia cong chi tiét trén mdy tién ding nhu hinh 2.37

@30

30

Ma chuwong
trinh

NO1 G91 G71
MO03 S800;

NO02 GO0 X1.0;
NO03 G00 Z-1.0;

N04 GO1 X-16.0
F200

NO5 GO0 Z1.0;
NO06 GO0 X10.0;
NO07GO01 Z-36.0;
NO08 GO01 X5.0 Z-
30.0;

NO9 GO0 X1.0
Z66.0;

N10 MO2;

Hinh 2.37. Chi tiét gia cong cho vi du 2.2
Giai thich

Ché do gia tang, don vi dit li¢u : mm

DPong co truc chinh quay thuan; Téc do truc chinh
800 vg/ph

Di chuyén nhanh dao khoi chi tiét 1mm

Di chuyén nhanh dao sang trai theo truc Z 1 mm
tién mat dau

Gia cong mat dau : Téc do an dao 200 mm/ph

Di chuyén nhanh dao sang phai theo truc Z 1 mm
Di chuyén nhanh dao khoi tam theo truc X 10 mm;
Tién tru do dai theo truc Z 36 mm

Di chuyén dao dong thoi dao theo phwong X 5 mm
va Z -30 mm dé tién con

Di chuyén nhanh dao ddng thoi dao vé vi tri ban
dau.

Dung chuong trinh.

CAU HOI CUOI CHUONG

1. Néu cac chuyén dong trén may phay

2. Trinh bay yéu cau trang bi dién cho may phay
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3. Phan tich nguyén ly hoat dong cua mach dién may phay 6HS1
4. Phan tich nguyén 1y hoat dong ciia mach dién may Phay P623
5. Viét chuong trinh gia cong chi tiét may tién dtng
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CHUONG 3: TRANG BI PIEN- PIEN TU CAC MAY NANG VAN CHUYEN
Noi dung chinh ctia chwong
Noi dung chinh cta chuong I1I trinh bay vé cau tao, cac chuyén dong, yéu cu
trang bi dién va mot s6 mach trang bi dién cho cac may nang van chuyén nhu ciu truc,
thang may, may xtic, thiét bi van tai lién tuc
Muc tiéu can dat dwoc ciia chwong
- Giup sinh vién phan biét dugc cac chuyén dong trén cac loai may ning van chuyén
- Hiéu duoc céu tao cua cac loai may nang van chuyén
- Phan tich dugc cic yéu cau trang bi dién cho cac loai may ning van chuyén
- Nhan dién duoc cac thiét bi trén mach dién
- Phan tich dugc nguyén ly hoat dong cuia cac mach dién
Bai 6: Trang bi dién cho may truc (S6 tiét: 03 tiét) [1]; [3]; [4];[5].
3.1 Khéi niém chung

Cac may nang - van chuyén (MN-VC) la cac may dung dé van chuyén nguoi,
hang hoa tir noi nay dén noi khac, 1én cao hoic xubng thap trong mot pham vi hep,
Ching khdng bao gom cac phuong tién chuyén ché xa nhu 6 t6, xe dudng sat, tau
thuy, may bay nhung c6 thé bao gdm can truc trén 0 to, trén xe dudng sat, trén tau
thuy.

Cac MN- VC déng mot vai tro rétquan trong trong viée co gidi hoa qua trinh boc
xép & kho, bai, bén cang (may xdc, may nang, can truc, cau truc...) va tu dong hoa cac
quéa trinh san xuat (bang chuyén, bang tai, xe kip..) cling nhu tao ra cac phuong tién
tién nghi (thang may, thang chuyén, bang chuyén...). Nho dé, ting duoc ning suét lao
dong, giam thiéu thoi gian, giam lao dong thi cong, van chuyén hang nhanh chéng,
van chuyén nguoi véi tién nghi tét.

Nhu vay, cac MN—VC la cac mdy ma hién nay khong thé thiéu duoc trong moi
nganh san xuat cling nhu trong sinh hoat hang ngay.

3.1.1. Phén loai cic may ning vin chuyén

- Theo phwong vin chuyén

Theo phuong thing ding: may nang, thang may.

Theo phuong nam ngang: bang chuyén, bing tai.

Theo phuong nghiéng - xe kip, bang chuyén, bang tai.

Theo phuong két hop: cAu truc, can truc, may xuc, Xe nang.

- Theo céch di chuyén

Dit ¢o dinh: may nang, thang may, thang chuyén, bang tai, bang chuyén...
Di chuyén thang: cau truc, cdu truc cang, can truc...

Quay tron mot goc: can cau thap (xay dung), can truc cang...

76



Chuyén dong phoi hop: may xic, can ciu...

- Theo co' ciu béc hang

Co cau bbc hang 1a thung, gau treo, bang gau, giu ngoam (cho hang roi).

Co cau bbc hang 1a moc, xich treo (cho hang khéi).

Co cau bbc hang 1a nam cham dién

- Theo ché dd 1am viéc

Ché d6 1am viéc dai han: bang tai bang chuyén, thang chuyén

Ché d6 1am viéc ngén han 13p lai may xuc, can truc, cau truc, thang may

Ché d6 1am viéc cia may nang van chuyén lién quan truc tiép toi ché d6 1am viée cua
dong co truyén dong

3.1.2. Pic diém dic trung cho ché do 1am viéc ciia hé truyén dong cac may ning
van chuyén

- Piéu kién 1am viéc ning né

Diéu kién 1am viéc cua cac may nang van chuyén rat khic nghiét du & trong nha hay
ngoai troi. Do vay cac thiét bi dién phai chiu dung va 1am viéc tin ciy trong cac diéu
kién d6, dam bao an toan, tin suit dong cit 16m, tin cay

Céac may nang van chuyén 1am viéc trong cac nha may ciing phai chiu nhiét do cao, do
am cao, bui (kho, nha may luyén kim, nha may luyén quéng..) chiu axit, bazo

- M6 men thay ddi theo toc do

Céac may nang van chuyén thuong phai mo may véi tai 1on nén md men mo may yéu
cau phai 16n. Hon nita m6 men can tinh lic mo may ciing ting manh, nhat 1a khi nhiét
d6 méi trudong giam vao mua lanh do md men ma sat & cac 6 dd, dic biét 1a cac bang

chuyén, bang tai c6 rat nhiéu con lan 6 bi.

M,

M
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Hinh 3.1. D6 thi M=f{®)
- M6 men thay ddi theo tai
Trong may niang vd n chuy€é n m6 men con phu thud c vao ta i,

nhd t12 d0iv&dico cd uning ha
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Hinh 3.2. P6 thi M=f(G)
1. Béng co di chuyén xe cau; 2. Pong co di chuyén xe con; 3. Béng co cia co cdu
nang- ha

Hinh 3.2 Co cau nang- ha caa cau truc khi khéng tai ( khong tai trong) s& chiém Mo=
(15-25)% Mam. Con khi day tai 12 100%Mgm. Riéng d6i voi co ciu nang ha caa can
truc cau ngoan lai dat téi Mo=50%Man. D6i Vi co cau di chuyén xe con, mang theo
co cau nang ha thi Mo=(35-50)%Mam. DS Vi co cau di chuyén xe cau thi Mo=(55-
65)%Manm,
- Yéu cau vé qua trinh qua dé
Y&u cau vé qua trinh qua do cua may nang van chuyén Ia phai han ché gia tbc duong
khi tang toc va gia téc &m khi giam téc & muc téi da cho phép dé chuyén dong cua
may xay ra ém, nham tranh chao lic hang héa gay ra nguy hiém, tranh giat may gay
durt cép, v banh rang hoic gay kho chiu cho ngudi thi thang may, thang chuyén
- Yéu cau vé d6 bén co khi va kha ning chiu qua tai
Ning sudt cua may nang van chuyén phu thudc 2 yéu té tai trong va tan suat béc, x(c.
Thuong tai trong mdi lan béc, xuc khong nhu nhau va nhé hon gia tri dinh mic nén
nang suit may chi dat (60-70)% dinh muc

Véi may xtic, may truc lai dé bi qua tai do ngudi van hanh may khong luong
duogc tai trong ciing nhu phia duéi dat, da c6 gi vudng nén doi hoi may phai c6 do bén
cao va kha ning chiu qua tai 1on. May can c6 dic tinh "may xac" dé khi may khong
thang duoc tai, toc do vé 0 thi mémen (ciing 1a dong dién) giam nhanh, thuong khong
qua 2,5 gia tri dinh mirc, nén khong giy hong dong co va ngudi van hanh khic phuc
su cd kip thoi.
3.2 May truc
3.2.1. Khai niém chung
3.2.1.1. Két cdu
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Cau truc c6 3 bd phan chinh
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Hinh 3.3. Cac bg phdn ciia mét cau truc

- Co chu nang-ha 1 1a bd phéan chinh cta cau truc, bao gém dong co truyén dong, bo
truyén va hé toi cap kéo hang 1én, ha hang xubng theo phuong thang dimg. B6 phan
léy hang co thé 1a moc 4, géu hodc nam cham dién.
- Xe con la bg phan di chuyén 2 mang trén no co cAu nang,ha 1, qua lai doc theo dam
cau 3.
- Xe cAu 1a dam ciu 3 ¢6 cac banh xe 5 chay qua lai dugc trén hai ray 8 dat doc hai bén
xuong. Xe cidu mang trén nd xe con.
Két hop hai chuyén dong vudng goc clia xe cau va xe con cung voi chuyén dong 1én
xudng thang dimg cia moc 4 thi cau truc co thé di chuyén hang ¢ moi diém trong
khong gian cua xuong.
Cap dién 3 pha cho cau truc qua hé thong tiép dién trugt 6 voi 3 thanh céi. Diéu khién
cau truc tai cabin 7.
3.2.1.2. Ché @$ l1am viéc

Ché d6 1am viéc cua cac dong co truyén dong cau truc 13 ngin han lip lai, mo
may, dao chiéu va ham lién tuc vi qué trinh quéa do xdy ra ém, dai diéu chinh toc do
rong, ding chinh xac ding noi 1ay hang va tra hang.
3.2.1.3. Piéu kién lam viéc

Diéu kién 1am viéc cua cau truc 1a nang né, tan sut déng-cét 16n, thuong xuyén
1am viéc & ché d6 qua do. Do vy, dong co truyén dong cau truc can phai c6 cach dién
t6t, c6 do chiu nhiét cao, ro to dai vdi dudng kinh nho dé cé6 momen quan tinh bé,
giam t6n hao ning lugng khi thay doi téc do va c6 kha nang chiu qua tai cao.
3.2.1.4. Y&u ciu cho hé truyén dong dién
- Cac phan tir cdu thanh phai don gian, tin cdy va dé dang thay thé,
- Mach diéu khién phai c¢6 bao vé dién ap "0", bao vé qua tai va ngin mach.
- Cac qua trinh qua do xay ra theo mét luat dinh sin phu hop vé6i hoat dong cuia cau
truc.
- Mbi hé truyén dong (nang ha, xe con, xe cau) c6 so dd diéu khién riéng.
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- Cac chuyén dong 1én xubng cua co cdu nang ha, di chuyén ciia xe con, xe ciu phai c6
cac cong tic han ché hanh trinh,
- Pam bao ha hang 6 téc d6 thap,
- Khong cho cau truc hoat dong khi c6 nguoi lam viée ngoai cabin, trén xe con hodc xe
cu,
3.2.2. Cac thiét bi dién chuyén ding & ciu truc
3.2.2.1. Phanh dién tir

Phanh 1a thiét bi t6i can trong cac hé truyén dong ciu truc noi riéng va trong cac
hé truyén dong may ning van chuyén noéi chung. N6 duoc dung dé dumg chinh xac
chuyén dong hoac gilt vat ¢ trén cao mot cach chic chén, hoac giflt c6 dinh hé truyén
dong khi co sy cb mat dién.
- Phanh gu("ic
Khi nam cham dién 1 khong c6 dién thi 16 xo 2 va di trong 3 s& tac dong vao co ciu

don bay dé gudc phanh 4 ép chit vao truc dong co 5 khong cho dong co quay

Hinh 3.4. Cdu tgo cia mét logi phanh gudc
Khi déng co duoc cap dién dé quay thi cuén nam cham 1 ciing c6 dion va nd huat nép
tir dong, gy chuyén dong co ciu don bay, kéo cang 10 xo 2 va nang dbi trong 3 1én dé
hai gudc phanh 4 néi 16ng truc dong co 5 dé dong co quay
- Phanh dia
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Hinh 3.5. Cdu tgo cia mét logi phanh dia

Vé ban chat phanh dia 1a mét bo ly hop dién tir véi mot dau truc ¢é dinh. Pia
phanh 2 quay cung vdi truc dong co. Phan tng ciia nam cham 1 duoc bat chat véi dia
ma sat 3. C6 3 nam cham dién phan b6 theo chu vi dia ma sat, 1éch nhau 120°c. Dia 3
c6 thé chinh khoang cach doc hudng truc quay dong co trén 3 gujong 4 nham thay doi
luc ma sat (luc phanh). Khi nam cham phanh dugc cép dién, luc dién tur s€ hut phﬁn
ng va dia 3, ndi 1ong truc dong co dé dong co quay. Khi phanh nam cham bi cat dién,
phan tng nam cham va dia 3 s& ép vao dia phanh 2 nho lyc cta 16 xo
3.2.2.2 Hé tiép dién
Xe con va xe cau trong cau truc ludn phai di chuyén nén dé cap dién cho cac thiét bi dién trén xe,
nguoi ta cé hai cach la dung day cap mém rai theo duong dich chuyén hodc dung hé tiép dién cing

Hé tiép dién (hay cip dién) 3 pha c6 3 dudng thép goc 1 ga trén gia dd va cach
dién boi sir cach dién 2. Bo 1dy dién gin véi xe di chuyén ciing gdm 3 doan thép goc 3

ga ién dau noi cap 4 d€ noi voi cap mém 5 dan toi cac thict bi dién trén xe.
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Hinh 3.6. Hé tiép dién citng. a) dwong tiép dién; b) Bé ldy dién
3.2.3. Nam cham dién béc hang
Céu tryc ¢ co cdu boc hang 1a nam cham dién thuong duoc ding & xi nghiép luyén
kim hodc cac kho bai sit thép. Co cdu béc hang nay khong dung méc ma dung luc hat
nam cham dé boc d cic vat bang sat tir. Bbc hang nho cip dién cho nam chdm. D&

hang nho cat dién nam cham

c) d)
Hinh 3.7.Nam chdm béc hang
a) Hinh tron; b) Hinh vom lom, c¢) Hinh chit nhat; d) Xa nam cham
3.2.4. Tinh chen cdng suit ddng co cac co cAu cau truc

a. Pong co truyén dong co cau nang ha:
e Tinh phy tai tinh :
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Phu tai tinh co cdu nang - ha chu yéu do tai trong quyét dinh. So dd dong hoc
o ciu nang - ha nhu & hinh.
+ MO men phu tai tinh trén truc

dong co khi nang co tai :

M, = (EtCelfr 7
e [Nm] (3.2)
Trong do :

G - Trong lugng cua tai trong, [N],
Go - trong lugng cua bo phan ldy
tai, [N].

R: - Ban kinh tang tréng , [m],

u - Bdi s6 dong doc,

ne - Hiéu suét caa co cau, ® e

i - ti 56 truyen : Hinh 3.8. So' d6 dong hoc co cdu nang hg

| = :ITR:“ 1.Truc vit, 2. Banh vit; 3. Truyén dong banh
) (3.2) rdng; 4. Tang trong; 5. B¢ phan méc hang;

Trong d6 : v - Toc dd nang tai, 6. Méc cau; 7. Dong co;

[m/s],

n - Toc do quay dong co, [ve/ph] .

+ Khi nang khong tai :
_ GoRr

Mno = (3-3)

w1

Trong c6ng thic hiéu suét ne 1y bang gia tri dinh muac khi tai trong bang dinh muc.
Ung véi céc tai trong khac dinh mic, gia tri ne dugc xéac dinh theo do thi.
+ MO men phu tai tinh khi ha tai :

C6 thé c6 hai ché do ha tai : ha dong L 290

luc va ha ham. Ha dong luc thuc hign 44 |
khi mé men phu tai trén truc dong co os ys5 ' :
nho, md men gay ra bai tai trong nho ’ /// e ~435|
hon m6 men ma sat. 74\ H ”7/’ -
Pong co 1am viéc ¢ ché d6 dong co oz ' i -{ﬂ;
sinh md men truyén dong ha tai trong. g 02 o4 of 08 7

Ha ham thyc hi¢n khi phu tai I6n, md  Hinh 3.9. Quan hé hiéu sudt nc theo phu tai
men do tai trong gay ra lén hon mé

men gay ra boi lyc ma sat. Pong co

lam viéc & ché d6 ham dé giir cho tai

trong duoc ha véi tc d6 6n dinh
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M6 men phu tai trén truc dong co khi ha tai trong duoc xac dinh theo biéu thirc sau
([TL5]):

M, = Cir o1,
“d 7 (3.4)

Déi voi nhitng tai trong 16n , nc > 0,5, Mn > 0, c¢6 nghia 14 mé men dong co nguoc
chiéu mé men phu tai, déng co lam viéc & trang thai hdm. Khi phuy tai nho, ne < 0,5,
Mh < 0, md men dong co cung chiéu md men phu tai, dong co lam viéc & trang théi
dong co.
e Tinh hé s dong dién tirong déi PM% :

Chu ky 1am viéc cua co cau nang - ha gdm cac giai doan : ha khong tai, nang co tai,
ha c6 tai, nang khong tai, gitra cac giai doan lam viéc do c6 khoang thoi gian nghi.

+ Hé s6 dong dién twong ddi dugc xac dinh voi bo qua thoi gian mo may va hdm may:

DM = ;f—' 100

- , [%0]
Trong d6 : Tiv— Thoi gian lam viéc trong mét chu ky, [s]
Tek - Thoi gian mét chu ky lam viéc, [s]
+ Thoi gian mot chu ky 1am viéc cua co cau nang — ha c6 thé dugc tinh theo
biéu thirc sau :
T, =

2600.Gar
I (35)
Trong d6 : Gam — Trong tai dinh muac cua co cau , [N]
Q — Ning suat ctia co cau nang —ha, [N/h]
e Chon so bé cong sudt dong co :

+ M6 men phu tai dang tri :

S
[Tn . Mt
Megr= | =5
J T

(3.6)

+ COng suat dang tri :
Pedt = Medr. .10 | [KW] (3.7)
Trong d6 : wv— Tdc d6 1am viéc cua dong co, [rad/s]
+ Tdc d6 1am viéc cua dong co duge xac dinh tir tdc d6 nang ha tai trong :

Wy = i;—_'
*, [rad/s] (3.8)
+ Tir hé s6 dong dién twong dbi (PM%), chon dong co 1am viéc ¢ ché d6 ngan
han 13p lai c6 hé sé dong dién tiéu chuan cua dong co gan bing hé sé dong dién twong
d6i thuc té va tinh toan qui doi cong suat phu tai dang tri vé hé sé dong dién tiéu chuan

cua dong co:

_ EE
Parre = Pear N

o [kW] (3.9)

Trong d6 : Pare — CONQ Suat phu tai dang tri ang vai hé s6 dong dién tiéu chuan.

84



PMic% - Hé sé dong dién tiéu chuan cua dong co.
+ Chon dong co c6 cong suat
Po > (1,1 — 1,3)Pasc (3.10)
e Kiém nghiém cong sudt déng co
+ Xay dung d6 thi phu tai chinh xac biéu thi mé men phu tai theo thoi gian (Mc(t))
trong tat ca cac khoang lam viéc: ma may, ham may, 1am viéc xac lap. Hé sé dong
dién chinh xac duogc tinh toan nhu sau :

DM, % = EimitLitluit o

Tek  [%] (3.11)
Trong d6 : Ytmi, Yti , Ytni — Tong thoi gian ma may, tong thoi gian lam viéc va tong
thoi gian ham .

+ Pong co da chon 1a pht hop néu thoa man diéu kién :
Ppdm > Pt
b.Tinh chon céng sudt déng co cho co cdu di chuyén ngang:
Co cau di chuyén ngang tren cau truc 1a co cau
Xe cau va xe con. So dd luc cua co cau di chuyén
ngang dugc minh hoa trén hinh 4.15.

F
Phu tai tinh cua co cau gay ra boi hai thanh phan |
luc : lyc ma sat lan trén dudng va luc ma sét & ¢o G + Ga
truc banh xe. Z
Hinh 3.10. So do lic co cau di

chuyén ngang

+ Luc ma sat lan trén duong duoc xac dinh theo

biéu thuc :
F, = (Gy +GLE
= IN] (3.12)

Trong d6 : Go — Trong lugng ban than co cau, [N],

G — Trong luong tai trong, [N],

Ry — Ban kinh banh xe, [cm],

f — Hé s6 ma sat lin , [cm].
Néu banh xe bang thép lan trén duong ray thi : f = (0,05 + 0,1) cm.
+ Luc ma sat & ¢d truc banh xe duoc xéac dinh theo biéu thuc :

Fet = (Go+ G).pt, [N] (3.13)

+ Qui d6i lwc ma sat & ¢ truc banh xe vé vanh banh xe theo biéu thuc :

Fre = (G, + G).p.=2
o IN] (3.14)

Trong d6 : p — hé s6 ma sat truot : d6i V6i 6 trugt p = 0,05+ 0,08; ddi V6i 6 bi p =
0,01+ 0,05.
Ret — Ban kinh ¢6 truc banh xe , [cm]
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+ Luc ma sét tong dat 1én vanh banh xe duoc xac dinh 12

FF=F:+FL:|: :{ﬁ){#ﬁrt-l_ Jf-}
P, IN] (3.15)

Déi véi cac co cdu co banh xe sit lan trén duong ray, can tinh thém lyc ma sat
gitta mép banh xe va duodng ray bang thém hé sé du trir k. Khi dé luc ma sat tng co
dang :

Fo = kF (3.16)
Péi véi xe ciu, khi ding 6 bi : k = (1,5 = 2), khi diing & truot : k = (2,5 = 4)
Déi vai xe con, khi dung 6 bi : k = (1,25 + 1,6), khi dung 6 truot : k = (2,5 + 3,2) .
+ COng suét phu tai trén truc dong co duge xac dinh nhu sau :

A .U

60.1000.7 ’ [kVV] (3.17)

Trong d6 : 1 — Hiéu suat cua co cau.

- =

+ Chon so b dong co va kiém nghiém cong suat dong co thuc hién theo céc

budc nhu muc a.
3.2.5. Mt s6 so @6 diéu khién cau truc dién hinh
3.2.5.1. So’ @b diéu khién co ciau nang ha bang by khdng ché dong lwe dung déng
co xoay chiéu

Bo khong ché (KC) dong luc c6 ciu tao don gian, dé ché tao, gia thanh khong
cao, dé sir dung va diéu khién cac co cdu cau truc linh hoat, dat khoat. N6 duge dung 6
cac cau truc cong suat nho va trung binh.

Bo6 KC dong lyc thuong duoc dung véi hai so do:

- So db ddi xtmg; ¢ so dd nay, mach ndi dong co, ho dic tinh cua dong co hoan
toan giong nhau khi quay b KC vé phia phai hay vé phia trai. So d6 thuong
ding dé diéu khién xe con, xe cdu hodc co ciu quay can vi cic yéu ciu chay
tién hay 10i 12 nhu nhau. Péi khi so d6 dung cho co ciu nang- ha néu cac dic
tinh co khi nang va khi ha giéng nhau.
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- So d6 khong d6i xtng: ¢ so ¢ nay, mach ndi dong co, ho dic tinh cua dong
co 1 khac nhau khi quay bo KC vé phia phai hay vé phia trai.

KC
oH i e, Nang | Bang béo vé
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Hinh 3.11.So dé diéu khién déng co nang —ha bang bg KC dong luc

Hinh 3.11 14 so dd diéu khién d6i xtmg dong co xoay chiéu 3 pha khong dong bd
réto day quin truyén dong co ciu nang-ha bing bo KC dong luc.

B6 KC ¢6 11 vi tri: 1 vi tri gitra (vi tri 0), 5 vi tri bén phai (1- 5) wng voi dong co
chay nang tai va 5 vi tri bén trai (1-5)) ung voi dong co chay ha tai.
B0 KC ¢6 12 tiép diém: Bon tiép diém K1, K3, K5, K7 dung cip dién cho mach phan
cam stato chay nang tai (KI, K3) va chay ha tai (K5, K7) nho dao chd 2 pha A,B cua
stato dong co. Nam tiép diém K2, K4, K6, K8, K10 dung dé dong cit cac dién tro phu
& mach phan tng, roto, ciia dong co. Pién trd roto duoc dong cat khong dbi ximg gitta
cac pha tng voi 10 dic tinh co ctia dong co Ba tiép diém K9 K11, K12 dung cho mach

diéu khién va bao vé
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B& KC & vi tri 1 hodc 1' B& KC & vi tri 2 hodc 2' Bo KC & vj tri 3 hodc 3'
{E}-l.fﬁng dac tinh 1 hodc 1') {Puting dac tinh 2 hodc 2') {Buding dac tinh 3 hodc 3%
ra
T
B6 KC 8 vitri4 hodc 4' B& KC & vitri 5 hodc &'
(Budng dac tinh 4 hodc 4') (Buding dac tinh 5 hodc &)

Hinh 3.12. Cac dién tré mach r6 to khi quay bg KC
Md& may nang hoic ha chi thuc hién duoc khi quay bo KC vé vi tri 0 tiép diém K12 kin

cD K €D
26C . CT oM K12 D RD 2CC
c¢—o\o—E——o : 0 O T Tul o348
K Ko ¢ KN K
L)
l K11 KH _ ]

I S
[

Hinh 3.13. Mach diéu khién so d@6 hinh 3.8

An nat mé may M dé cong tic to K c6 dién, dong mach luc sin sang cap dién
cho stato dong co va cho phanh ham PH dé nha phanh.

M& may nang nhd quay bo KC vé cac vi tri 1 - 5, mo may ha nho quay b KC vé
cac vi tri nguoc 1' - 5. Tdc do nang hodc ha thay d6i nho dong cit cac dién tro phu o
mach roto dong co tuong tng véi cac vi tri cia bd KC va cac dac tinh co dugc tao ra

Quay v6 ling bd KC qua céac vi tri phai tir tir dé tranh hién tuong thay doi téc do
nhanh qua gii han cho phép do dién tr& mach rd to ting giam dot ngot, din dén dong
dién roto, mémen quay ctiia dong co nhay vot.

Do toc d6 duge didu chinh qua thay ddi dién tré phan tng nén cac dic tinh co bi
mém (déc) tinh 6n dinh téc d6 khong cao. Ha ham chi véi tdc do cao hon toc do déng
bo nén phai két hop v6i hop giam tde co khi.

Dirng may nhd quay tir tir bd KC vé vi tri 0 va khi dirng khan cip nho an nat D,
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Khoa mach diéu khién nho cong tic CT.
3.2.5.2 So' d6 truyén déng ciu truc dung bé diéu ap xoay chiéu & mach stato va
xung dién tré & mach ré to
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Hinh 3.14 So dé diéu &p mach stato va xung dién tré mach rd to

Diéu chinh tri s6 dién trd mach réto, do d6 diéu chinh téc do dong co, nhd bd
diéu chinh xung dién tro (XDT).

Nhu so dd ,dong xoay chiéu 3 pha & mach réto sau khi chinh luu s& chay qua
dién tré Rova Ro la gia tri cuc dai & mach réto (rng voi tde do dong co nho nhét). Gia
trj cuc tiéu cta dién tro mach roto 1a bang 0 (khi thyristo T¢ théng). Cac gia tri dién trd
trung gian gitra 0 va Ro la gia 777 trung binh tuy thudc vao thoi gian thong va khoa cua
thyristo Te
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Hinh 3.15. Dién tro trung binh mach ro to phu thugce thoi gian khoa cua Tc

Pé bo XPT lam viéce, khbi 2 KPK cap xung mé cho thyristo phu Tp Qua thyristo
Tp, tu dién C dugc nap dién tdii dién ap ra ciia b CL véi ban cuc (+) & trén. Khi tu
nap no, dong qua Tp bang khong thi Tp khoa. Luc nay Te duge cap xung mé va Te
thong, ngén mach Ry, dién tré mach réto béng 0. Déng thoi tu C vdi ban cuc (+) 0 trén
s& phong dién vé ban cuc (-) ¢ dudi, qua Te, diét D va cudn khang L. Thyristo Tp Itc
nay c6 xung mo cting khong thong dugce vi bi phan ap nguoc boi dién ap cua tu c. Tu
dién ¢ va cudn khang L tao thanh mach dao dong nén sau ntra chu ky dao dong, tu ¢
dugc nap dién nguoc lai véi ban cuc (+) ¢ dudi. Néu bo qua t6n hao khong dang ké
trén mach phong - nap thi c6 thé coi dién ap trén tu ¢, lic nap lai cling 1a dién ap cap
boi bo CL. Dién ap nguoc khong phong tro lai dugce vi bi diot B khoa.

Pé khoa Te, ta cAp xung md Tp. Tu ¢ phéng tir ban cuc (+) & dudi qua Tp va Te
dang thong vé ban cuc (-) ¢ trén. Pién 4p tu ¢ dat nguoc 1én Te va dong phong du 16m,
lam giam va triét tiéu dong dan cua Te. Két qua 1a Tc khoa. Dién tré mach réto 1a Ro.
Tu c lai dugc nap dién lai tr nguén CL quaTpva chuén bi cho viéc thong TcVv.v...

Pién ap 3 pha xoay chiéu cip cho stato dong co dugc diéu chinh boi bo diéu ap
xoay chiéu PAXC vdi cac cip thyristo ndi song song nguoc. Céc thyristo chi duoc cip
xung ma tir khdi diéu khién 1KPK khi chung dugc phan 4p thuan bai dién ap ludi.

Khi quay thuén, stato dong co duoc cp dién 3 pha qua cac cap thyristo T1 - T2,
T6 - T7 va T1l - T12. Khi quay nguoc, hai pha R va T dao cho nhau va stato dong co
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duogc cap dién 3 pha qua céac cap thyristo T4 - T5, T6 - T7 va T8 - T9,
Khi dimg, dong co duoc ham dong niang. Ngudn mot chiéu sau chinh luu cau 3 pha tao
boi TI-T3 - T4 va T9 — T10 — T12 duoc cip vao stato dé kich tir nhu so d6

i _ u W u Wy
PR 19
[ B ,%qu
Al

T4 712
=l g
+u W ! g

a) o} c)

Hinh 3.16. Mach kich tir hdm dong nang dioc cdp vao 2 pha cugn day stato
khi néi sao(b) va khi néi tam gidc (c)
Mach diéu khién c6 cac khau
- Khau diéu chinh téc do: Khau nay tong hop tin hiéu dat Ucd va tin hiéu phan hdi am
téc do Urr ldy tir may phat toc FT
- Khau diéu chinh dong dién : Khau nay tong hop tin hiéu ra cua khau diéu chinh téc
d6 va tin hiéu phan hdi dong Iy tir may bién ap dong
- Hai khé&u phat xung mé: 1KDPK cho b BPAXC va 2KDPK cho by XDT
3.2.5.3. So dd truyén ddng co cau nang —ha dung dong co mét chiéu
- Hé F-P truyén ddng co ciu nang — ha

Pay 1a hé truyén dong c6 bd khuéch dai trung gian 1a may phat dién khuéch dai
tir trudng ngang (MPKD) véi 2 ting khuéch dai.

Pong co P truyén dong co cau nang - ha dugc cap dién vao phan tGng bai may
phat F. Cuon kich tir dong co KTD duoc cép dién doc 1ap. Cudn kich tir may phat KTF
dugc cap dién tir may phat dién khuéch dai tir truong ngang MPKD.

MDKD c6 4 cudn kich tir 1a cudén chu dao CP, cudn phan hoi Am dién ap FA,
cudn phan hdi Am dong dién co ngét FD va cudn 6n dinh OD.

Diéu khién hé truyén dong bang bé KC chi huy. Bo KC ¢6 5 vi tri va 5 tiép diém.
Hai vi tri 1, 2 ing v6i hai dac tinh nang N va hai vi tri 1°, 2” ing véi hai vi tri ha. Vi tri

0 1a dé dimg may.
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Hinh 3.18 So do khai quat hé truyén déng FD

- CuoOn chu dao Cb duoc cép dién mot chiéu tur nguff)n mot chiéu doc 1ap qua cau dao

CD va khi bo KC & vi tri 0 dé role dién ap RPA c6 dién. Bao chiéu quay dong co nho
dao chiéu s.t.d cuéon CP qua cau tiép diém N va H. Cudn CP tao ra tir truong chinh
kich tir MPK®D va duoc han ché dong qua dién tr& 1R.
- Cudn phan hdi 4m dién ap phan ung dong co FA dau song song v6i phan tng dong
co D. Luc mé may (bo KC & vi tri 1 hodc 1°) cong tic to G chua tac dong, cuon FA
néi véi mot phén dién tr&é 3R va dién 4p dat vao cuon FA chua cao nén s.t.d cua né Fea
nho, s.t.d tong Fupkp cia kich tr MDKD ting nén kich tr MDKD duoc ting cudng
btrc, dam bao giam thoi gian md may cua hé. Khi dimg mady, s.t.d. Fcp= 0, cac tiép
diém thuong dong N va H dong lai, ndi cudn FA voi dién tré 2R, dam bao s.t.d té)ng
Fumpkp dao ddu, khir nhanh dién ap du ctia may phat dé giam thoi gian dimg may.
Diéu chinh tdc do dong co dugc thuc hién béng cach thay ddi s.t.d cta cudn FA.
& toc d6 thap, cong tic to G khong tac dong, tiép diém thuong déng G dong va cudn F
A chi ndi véi mot phan 3R, dong qua cudn FA 16n 1am s.t.d cuén FA 16n. Khi d6 s.t.d
t6ng. Fmpkp nho, dién ap phat ra ciia may phat nho va téc do dong co thap .6 toe do
cao, cong tic to G tac dong. Tiép diém thuong dong G mé ra va cudn FA duoc ndi véi
toan bo 3R, dong qua FA nho hon lam s.t.d. FA nho. Khi d6 s.t.d tong Fusks 16n, dién
ap phat ra ciia may phat 16n va toc d6 dong co cao
- Cudn phan hdi 4m dong c6 ngit FD dung dé han ché dong khi mé may va lac
dao chiéu. Cudn nay dugc dau song song véi dién tro son (Rsn) dé ldy dién ap
roi trén dién trd son, ty 1€ voi dong dién ctua dong co. Pién tré 4R dung dé han
ché dong qua cudn FD. Nho phan hdi 4m dong ma cac dic tinh co mém hon.
Dé tao dic tinh may xuc khi qua tai hoac ket tai, dién ap dat vao cuon FD dugc
so sanh v&i mot dién ap ngudng Uss tao hai ngudn ngoai doc 1ap
(Uss = Uabkhi n&ng va uss = Upc khi ha), & ché do lam viée binh thuong, dong dién dong
co nho hon dong ngudng Ing = (2,25 d&én 2,50)am thi dién 4p roi trén Rsh con nhod
(Ush<uss) Nén mach ngit chua lam viéc. Khi dong co bi qua tai (gia st theo chiéu
nang) thi Uss> Uss = Uap, didt 1D dan dong. Lic ndy Rap dugce ndi song song véi 4R
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lam giam dién tro tong ndi tiép véi FD. Tir d6, dong qua cudn FD ting va tac dung
phan hdi 4m dong manh, dién 4p F gidm nhanh, tbe do dong co tut thép, tao ra dac tinh
guc. Nho vay, momen dong co khong qua 16n, dong dién dong co khong vuot qua gia
tri cho phép (Ip<2,5 lam),

- Cuén 6n dinh OP nham nang cao tinh on dinh cua hé théng. Cu6n OP nbi vao
dién ap thir cp cua bién ap BA. Bién 4p BA nam trong mach mot chiéu nén
chi lam viéc khi c6 thang giang dién 4p & mach so cap, Nhu vy, thuc chat hoat
dong cua cuén OP 14 phan hdi mém dién 4p MPKD nham 6n dinh dién ap
MDKD.

Sau day 12 mét s6 sw ¢b va cach xir Iy:
- Néu s.t.d chi dao bi mét (Fcp = 0) thi s.t.d téng cua MDKD s€ am, dong co D s€
quay nguoc voi toc do cham. Trudng hop nay c6 thé do mat ngudn céap, do dut cudn
CD, dut 1R hoac cac tiép diém trén‘cau dién tré, trén mach cudén CD khong kin
- Khong tao dugc dic tinh "may xtc” Truong hop nay co thé do cudén phan hdi am
dong FD dit hodc do khau ngit c6 vah dé. Kiém tra su thong dong cua cac diot 1D,
2D va su thong mach cua cac dién tr¢ so sanh, dién &p so sanh.
- Khi khong thay d6i dugc téc do nang hay ha thi phai xem lai khau phan héi 4m ap
bao gém; cuon FA, cac tiép diém N, H ndi véi diot 3D, 4D va mach phan t66 3R, tiép
diém G thuong dong.
- Khi quay bg KC ttr vi tri 0 sang cac vi tri N hodc H ma mach khong lam viéc thi phai
xem lai tiép diém 1 & vi tri 0 cta bo KC ¢6 kin khong va xem dong cd B co kich tur
chura vi mach kich tir h thi role tir truong RTT khong tac dong, tiép diém thuong mo
ETT mé ngét dién cudn role dién ap EDA. Néu EDA d3 tac dong thi do mach tu duy
tri ho.
- Néu cudn phanh khong Iam viéc: xem lai tdc dong ctia cong tic to 1K.
- Néu cudn phanh c6 dién ma lyc hat ban dau yéu: xem lai viéc loai dién tro 8E
Hé T-P truyén dong co cAu ning ha

Céc bd chinh luu thyristo dung cho cau truc c6 thé 1a mot pha (khi cong suit nho)
hay ba pha (khi cong suét 16n), cé déo cuc tinh hay khong déo cuc tinh. Cac bd chinh
lwu dao cyc tinh thuong gdom hai bo chinh luu déu song song nguogc diéu khién riéng.

Céc bo chinh luu khong dao cyc tinh ¢ thé dung cau tiép diém dé dao chiéu quay
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Hinh 3.20. So' d6 khoi chitc nang hé T-B truyén déng co cdu nang hg

Hé truyén dong nay diéu chinh téc do & ca hai ving dudi toc d6 co ban (thuong
1a tbc do trén dic tinh co ty nhién) thong qua diéu chinh dién ap phan ung dong co
(khi giit kich tir dinh mirc) va ving trén téc do co ban thong qua diéu chinh tir thong
kich tir (khi giit dién 4p phan Gng dinh mtc).

Diéu chinh toc do dong co 6. ca hai vung duoc tién hanh doc 1ap nho chuyén
mach 3CM.

B bién doi thyristo thuan ThT va bo biéh doi thyristo nguge ThN 14 hai bo chinh luu
cau 3 pha dung thyristo dau song song ngugc dé cip nguén mot chiéu cho phan img
dong co B. Nguon cép cho cac bd chinh luu 1a ngudn xoay chiéu 3 pha qua may bién
ap BA

Mach diéu khién 2 bo chinh lyu 1a mach diéu khién xung pha theo phuong phap
"thang dimg" véi cac khau:

Khau han ché gia tbc HCGT dung dé han ché dong mo may va ciing 13 luat mo may.
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- Khau diéu chinh dién ap IRu 1a khau ty I¢ ma tin hiéu dau vao 1a tin hiéu ra cta
khau HCGT va phan ho6i am dién ap phan tng.

- Khau han ché dong HCD lam chitic ning phan hdi 4m dong c6 ngat, han ché
dong dong co khi mé may va ham. Tin hiéu ra cta khau nay ty 18 voi dong dong co P.
Khdi 16gic KLG cho 1énh phat xung diéu khién ho ThT hay ThN véi cac chuyén mach
1CM, 2CM khi dong dong co di bang 0.

Chuyén mach 1CM d¢é cap tin hiéu diéu khién,

Chuyén mach 2CM dé chon tin hi¢u diéu khién.

- Khau diéu khién xung pha 1DKXP dé tao goc mo
Viéc thay d6i tir thong kich tir cia dong co dugc thuc hién nho bo bién doi kich tir
ThKT ding thyristo v6i so do cau mot pha.
3.2.5.4 So’ @0 diéu khién cau truc loai nhé
Cdc co cdu ctia cdu truc dwoc truyén déng boi dong co khong dong bé ré to long soc
D1 - dong co truyén dong xe cau;
b2 — dong co truyén dong xe truc;
D3 — dong co truyén dong moc cau.
Céc thiét bi dién :
K1T, KIN : cong tic to cip dién va dao chiéu cho dong co P1;
K2T, K2N : cong tic to cip dién va dao chiéu cho dong co D2;
K3T, K3N : cong tic to cap dién va dao chiéu cho dong co D3.
FH1, FH2, FH3 : Cac cudn day cta phanh ham truc dong co
1KH + 2KH : Céc cong tic hanh trinh gidi han pham vi chuyén dong cuia cac co cau
Xe cau.
3KH + 4KH : Cac cong tic hanh trinh gi6i han pham vi chuyén dong cua céc co ciu
Xe con.
5KH + 6KH : Cac cong tic hanh trinh gii han pham vi chuyén dong cua cac co ciu
mac cau.
M1T, M1N : Nat bAm diéu khién chuyén dong cho co cu xe cau
M2T, M2N : Nut bAm diéu khién chuyén dong cho co cau xe truc
KC : bo khdng ché cho co cdu méc cau.
CC1, CC2va CC3: Bao v¢ qua dong cho cac dong co
Nguyén ly hoat dpng ciia so do :
Cép ngudn cho mach dong luc bang cau dao CD1, mach tin hi¢u bang cau dao
CD2. An nit M(3,5) cong tic to Dg co dién cap dién cho mach dong luc.
Di chuyén xe cau : Pé di chuyén xe cau theo chiéu thuan, an va giit nit an
MIT, cong tic to KIT co dién, dong co dugc dong dién theo thir tu pha thuan s& quay

theo chiéu thuan. Dé di chuyén xe ciu theo chiéu nguoc, 4n nut MIN, cong tic to KIN
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c6 dién, dong co quay ngugce. Cong tac hanh trinh KH1 (KH2) han ché hanh trinh di

chuyén xe cau theo chiéu thuan va ngugc.

Di chuyén xe tryc bang str dung nat 4n M2T va M2N. Piéu khién co cdu nang

ha béng tay gat KC & vi tri 1 (ning) hoac vi tri 2 (ha). Su hoat dong cua so dd hai

truong hop sau tuong tu nhu khi diéu khién chuyén dong xe cau.
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Hinh 3.21 So @6 mach diéu khién cau truc logi nhé
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CAU HOI CUOI BAI
1. Trinh bay cAu tao cau truc
2. Néu céc thiét bj chuyén dung & ciu truc
3. Phan tich yéu cau trang bi dién cho h¢ théng cau truc
4. Trinh bay nguyén ly hoat dong ctia mach dién hinh 3.11
5. Trinh bay nguyén ly mach dién hinh 3.20
Bai 6: Trang bi dién cho thang may, may xuc va thiét bi vén tai lién tuc (03 tiét)
[11;2];[5]
3.3 Thang may
3.3.1. Khai niém chung va phan loai
Cong dung: La thiét bi nang dé chd nguoi va hang hoa theo phuong thang dtng.
Trong thyc té, thang may duoc st dung rong rii trong cac nha cao ting, bénh
vién, thu vién, khach san, trong ham mo. ..
Phan loai: Thong thudong, nguoi ta phan loai thang may theo cac cach sau.

Theo van téc di chuyén ctia budng thang :

Thang may chay cham : v <0,5m/s

Thang may tc d6 trung binh :v < 1m/s

Thang may chay nhanh : v <2,5m/s

Thang may cao toc : 2,5m/s < v<5m/s
Theo tai trong dinh mtrc Q cua thang:

Loai nho . Q < 160kg

Loai trung binh ; 160 < Q <2000 kg
Loai l6n : Q> 2000 kg
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3.3.2. Cac bg phan chinh ciaa thang may
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Hinh 3.22. Két cau cu thé cua thang may che nguoi

Cabin ludn giit theo phwong thang dimg nhd nhitng con truot chay theo cic thanh din
huéng 5 dat doc theo giéng thang. Dbi trong 6 c6 tac dung giam tai cho dong co truyén
dong 9. Pong co truyén dong 9 véi toi 2 dat trong budn may bd tri & tang trén clng
clia giéng thang. Trong budng thang may c6 dat tii diéu khién 1 va bo han ché toc do .
Céc bo giam chan 8 va 10 dat ¢ hd giéng

Céc cau kién tiép theo 1a: 11. Cira cabin; 12. Co cdu dong mé cira; 13. San cabin; 14,
San tﬁng; 15. Cap cua bd han ché toc do; 16. Thiét bi cang cép han ché toc do; 17, B
phan him bao hiém; 18. Ngam dan hudng; 19. Hé thdng treo cabin; 20. Cap nhiéu soi.
- H¢ théng cira; Ctra cabin va cira tang rat quan trong trong viéc bao dam an toan khi
thang hoat dong va c6 anh huong ti chat lugng, ning suat ciia thang. Cira cac thang
may la cira lia, dong mé ty dong hodc bang tay nhd nit an va chi déng mé duoc khi
cabin da dimg ¢ tang.

- Hé théng treo cabin: Cabin dugc treo bang nhiéu soi cap nén can dam bao cac soi
cap cang déu, tranh qua tai cho soi quéa cing va tranh soi chung bi trugt khoi ranh puli.
Hé thdng cabin co trang bi cac tiép diém dién dé dam bao thang chi hoat dong duoc
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khi cac soi cép cang nhu nhau,
- Co cdu truyén dong cabin (coOn goi la toi): Cd cau nay dit & budng may. C6 hai loai

to1, to1 c6 hop giam tdc va to1 khong cd hop gidm toc.

Hinh 3.23. Toi ¢6 hdp giam téc

- Co cdu truyén dong cabin (con goi la toi):: Ray ndy duoc lip doc theo giéng
thang dé dan cabin va dbi trong chuyén dong ém, doc theo giéng thang. Ray dan
huéng thudng bang thép chit T.

Ngam dan hwéng: Ngam duoc 1ap ¢ cabin dé cabin khong chao lic qué giéi han
cho phép khi cabin 1én xudng. C6 hai loai ngam 1a ngam trugt va ngam con lan

Cdc thiét bi an toan: An toan dbi voi thang may (nhat 1a thang may chd ngudi) 1a
cuc ky quan trong. An toan phai dam bao khi ¢ cac su cd: dut cap, cap trugt ra ngoai
ranh puli, thang chay qua gi6i han cho phép, qua toc d6 cho phép

Bé han ché' toc do: Bo nay s& tac dong 1én phanh an toan dé dimg cabin khi qua
(thuong 13 15%) téc d6 cho phép.

Phanh hdo hiém: (hay phanh an toan) dung dé dirmg cabin hay giit cabin trén cac
ray ddn huong khi dut cap, mét dién hodc ha xubng qua téc do cho phép. Phanh bao
hiém con dugc trang bi cho ca ddi trong.

3.3.3. Yéu cau doi véi truyén dong di¢n thang may

Hé truyén dong dién cho thang may phai dap tmg cac yéu cau chung nhu moi hé
truyén dong dién. Do la:

- V& mit k¥ thuat: don gian trong van hanh, hoat dong tin cay, thiét bi bén, tudi tho
cao, hiéu suat cao.

- V& mit kinh té: von dau tu thich hop véi noi sir dung, chi phi vé bao dudng va van
hanh thap.

Ngodi ra, vi thang may 14 thiét bi van chuyén nguoi theo phuwong thang dimg nén

con phai dam bao an toan tuyét ddi, chay ém, khong gay cam giac khé chiu cho hanh
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khach va dimg cabin chinh x4c ngang san tang.

Yéu cdu vé chay ém: cabin chuyén dong ém hay khong 13 phu thudc vao gia tdc
khi m¢ may va ham may, cac tham sb dic trung cho ché d6 nay la tdc do v, gia tdc a,
vado giatp

Yéu cau dirng chinh xdc: Ding chinh xac budng thang 1a mot yéu cau quan trong
cta truyén dong thang mdy.Yéu cu ndy nham dam bao thudn loi cho van chuyén hang
hoa cling nhu van chuyén nguoi, dong thoi nang cao ning suit cua thang may.Ké tir
khi ¢6 1énh dirng thang cho dén khi budng thang dimg ¢ vi tri san tang can dimg can
mot khoang thoi gian nhét dinh, thoi gian d6 1am budng thang di chuyén thém mot
quing, quing d6 chinh 1a d6 dimg khong chinh x4c ciia budng thang.Néu xac dinh
dugc quang nay, ta s€ bd tri duge thiét bi tin hiéu dirng mdt thang & mot vi tri c6 thé
han ché duoc do dung sai 1éch nay.
3.3.4. Pong co dién va hé truyén dong dién thang may
Hé truyén dong dién cua thang may phai dya vao cac yéu cau sau:
- Tbc @6 cabin.
- Pham vi diéu chinh téc do.
- Gia toc 16n nhét cho phép.
- B§ chinh xac khi dung.
Pong co dién truyén dong co thé 1a xoay chiéu hay mot chiéu.
- Pong co dién xoay chiéu khong dong bo roto 1ong soc: dung cho thang may toc do
cham, trong tai nho.
- Pong co dién xoay chiéu khong dong bo ro to day quan: dung cho thang may cd
trong tai 16n, chat luong ting toc, giam tdc tot, do chinh xac khi ding cao hon.
- Pong co dién xoay chiéu khong dong bo roto 1ong soc hai cip tde dd nhd doi ndi
day quan stato: dung cho thang may téc do trung binh.
- Cac hé truyén dong xoay chiéu c6 wu diém 1a don gian, ré, bén nhung c¢6 nhuogc diém
1a chwa- dap tng tot cac yéu cau vé toe do va gia toc cta thang may. Hon nita hé diéu
khién thuong str dung cac khi cu co tiép diém nén do tin cay kém.
- Hé truyén dong xoay chiéu bién tan - dong co 1am viéc tin cay va dap tng t6t hon cac
yéu cau vé toc do, gia toc va momen ciia thang nhung so d6 phic tap hon, gia thanh
cao hon.
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3.3.5. So' d6 diéu khién thang may tdc dd trung binh, dung ro le, cong tic to
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Hinh 3.24. So dé diéu khién thang may téc dé trung binh

So d6 co:
- 5 role tang: RT1- RT5.
- 5 cong tac chuyén do6i ting (cam bién vi tri co hoc) 3 vi tri: CBT1- CDTS.
- 8 cam bién vi tri co hoc, 2 vi tri dung chuyén dong tdc do cao vé thép dé dung cabin
chinh xac: CT2N - CT5M (lap thap hon san tang) va CT1H - CT4H (lap cao hon san
tang).
- Nam cham déng chét NCDC dé dong chot ctra cabin va cira tang.
- CoOng tac phanh KP dung déng mach cudén phanh ham PH.
- Cong tac han ché HC5 va HCI dé han ché hanh trinh trén cing va dudi cung cia
cabin.
- Céc tiép diém ctra ting CT1- CT5: dong khi thang chay.
- Tiép diém ctra cabin CCB: dong khi thang chay,
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- Tiép diém cap ching KCC: mo ra khi cap chung.

- Tiép diém san cabin KSI, KS2 m¢d ra khi ¢6 ngudi trong cabin.

- KS1 ngat mach diéu khién & cabin

- KS2 ngét mach goi khi c6 ngudi trong cabin va ngat mach ro le dé chiéu sang cabin
va dén bao tang c6 nguoi

Nguyén ly hoat dong

Trén so d6 thang dang & ting 1 (cong tic CDT1 & vi tri gitra va GT1H & vi tri
dudi). Gia sir khach dang & tang 4, goi thang dé xudng tang 2.

Khach bim nut goi tﬁng GT4 o6 cua téng 4, Néu moi diéu kién an toan da duoc
dam bao va Ap, CD, 1CT di dong thi role RT4 duogc cap dién theo dudng; a-DI- CT1-
CT5-FBH-KCC-CCB-D2-N va H thuong dong KS2-GT4-~Cudn hut RT4-HC5-HCI-
b. Khi RT4 tac dong, cong tic to toc do cao ¢ co dién theo duong: a - RT4 vura dong -
CT4N - CT4H- 1CT - T thuong dong - cudn hut ¢ - HC5 - HCI - b. Mach lyc dong co
P duoc ndi dé chay toc d6 cao. Pong thoi RT4 dong mach song song véi cudn hut
RT4 dé cap dién cho cong tic to nang N theo dudng: RT4 vira dong CDT4 - H thuong
dong - cuén hat N - HC5 - HCI - b. Cong tic to nang N c6 dién, tic dong dé:

- Poéng mach luc cho dong co P quay, nang cabin 1én véi toc do cao.

- Cép dién cho cong tic to phanh KP dé cudn phanh PH c6 dién va nha phanh.

- Cap dién cho cong tac to KPC dé nam cham dong chét NCDC co dién, dong
chét ctré cabin va cira tang.

- Ngit dién mach goi tang va dén tang.

Pong mach tu duy tri dién cho cudn role RT4 va cudn cong tic to N qua duong: D2 -
¢ - T thuong déng - N vira dong - CDT4 - RT4 - cuon RT4 - HC5 - HCI - b va H
thuong ngit mach cudn H (cong tic to ha) dong - cudén N-HC5-HC1-b

Khi budng thang dén gan ting 4, cong tac CT4N bi gat, chuyén tir vi tri dudi 1én
trén, ngat mach cong tic to ¢ chay téc do cao va cong tac to chay toc do thap T co dién
do tiép diém c thuong dong dong lai. Pong co dugc ndi dé chay tbc dd cham.

Toc d6 dong co dang c6 ¢ tbc d6 cao 16n hon toc do déng bo cua dic tinh co tdc do
thap nén dong co duoc ham tai sinh va chay cham dan.

Khi cabin dén tang 4, cong tic CDT4 bi gat vé vi tri giita, cit dién RT4. can him
chdt ¢ tang tac dong vao tiép diém Hch, cat dién cong tic to nang N, tiép theo 1a cong
tac to phanh KP, cudn phanh PH va cong tic to KDC dé mé chét cho phép mé cira va
cong tac to chay cham T.

Do thang chay tur tﬁng 1 1én tf?mg 4 nén: CDTIL, CDT2, CDT3 bi gat 1én vi tri trén;
CDT4 ¢ vi tri gitra, CT1H, CT2H, CT3H, CT4H, CT2N, CT3N, CT4N ¢ vi tri trén.
Khach & tang 4 vao cabin dé xuéng ting 2. KS2 mé ngat dién RTr va ngét mach goi

thang & cac ting. Pén cabin sang va dén bao thang ban & cac ting sang. Khach bim
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nut dén tang DT2 & cabin. Role RT2 c6 dién theo dudng: a— DI- CT1 - CT5 - FBH -
KCC-CCB-D2-N-H-PT2-RT2-HC5-HC1 - b. Tir d6, cong tic to tdc
d6 cao ccong tic to ha H, KDC va KP ¢ dién. Cabin dugc dong co P ha xudng nhanh.
Dién bién tuong tu khi cabin di lén.
3.4 May xuc
3.4.1. Khai niém chung va phan loai
May xic dugc sir dung rat rong rai trong nganh khai thdc mo 16 thién, trén cic cong
trinh xay dung cong nghiép va dan dung, trén cac cong truong xay dung cau dudng va
cac hang muc cong trinh khac nhau dé boc, xtc dat, da. May xuc dugc phan loai theo
nhiéu cach khac nhau
Theo tinh ndng str dung
- May xtic dung trong xay dung chay bang banh xich, banh 1p.
- May xuc dung ¢ mo khai thac 10 thién.
- May xuc dat da 1am cau, duong.
Theo co cau bdc xtc
- May xtc gau thuan: khi xtic, gau xuc tir phia may xtc di chuyén ra phia trudéc may
xuc (hinh 3.23a)
- May xtc gau nguoc (hinh 3.23b)
- May xtic gau cao (hinh 3.23c)
- May xtc gau treo (hinh 3.23d)
- May xtc gau ngoam (hinh 3.23e)
- May xuc r6 to (hinh 3.23g)
- May xuc mang cao (hinh 3.23h)

Hinh 3.25. Cac logi co cdu may xtc

Theo thé tich gau xuc
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- May xtc cong suat nho: thé tich gau xtc (0,25 -2) m3.
- May xtc cong suat trung binh: thé tich gau xuc (2- 6)m?.
- May xtc cong suat 16n: thé tich gu xtc (6 -80)m3,
Theo co ciu di chuyén

- May xuc banh xich.

- May xdc banhlép.

- May xtic chay trén ray.

Theo co cau truyén luc

- May xuc truyén luc tir dong co dbt trong.

- May xtc truyén lyc tor dong co dién.

- May xuc truyén luc bang thuy luc.

3.4.2. Cé4c chuyén dong & may xuc

Tuy theo ting loai may xtGic ma cac chuyén dong 6 may xac 1a rat khac nhau
nhung két qua cudi cing déu gidng nhau. P6 13 xac dit d4 ¢ noi ndy mang d6 & mot
noi khac véi khoang cach khéng qua xa. Ta xem xét chuyén dong ctua mot vai loai
may Xuc.

Hinh 3.24 132 mot may xtc gau thuan chay bang banh xich. Ban quay 1 duoc lip
trén hé co banh xich di chuyén 2. Trén bé 13 budng may, cabin diéu khién va cac hé
truyén dong gau xtc. Tay giu 5 va gau 7 di chuyén vao dat da 1a nho co cau day tay
gau 4 va cap kéo 9. Pén noi do tai, co cAu md giu 3 s& mo gau. Can gau 6 dugc ning
ha nho cép 8
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Hinh 3.26. May xtc gau thudn
Nhu vay, may xuc nay c6 ba chuyén dong co ban;
- Ravao tay gu 5 dé dao.

- Nang gau 7 dé xuc.
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- Quay ban quay 1 dé di chuyén dat da tir chd xac dén*chd do.
Céc co cdu may xuc déu lam viéc 6 ché do ngan han lap lai. Co ciu day tay giu
dua gau an vao 16p dat da va co cdu nang gau dé xuc dat d4 thuong bi qua tai (goi 1a

qua tai 1am viéc) do 16p dat da cing hodc do xuc siu.
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Hinh 3.27. Méay xuc gau treo
Do may xuc cé kich thudc 16n nén may xuc di chuyén hoi dic biét, nho co cau
tao budc 3 véi hai kich thuy luc 4 va nho hai tAm trugt 1ap & hai bén thanh ban quay,
can gau 6 lap trén ban quay va giit bang hé thanh giang 9. Gau xtc 8 treo nhd cap nang
10 va cap kéo 7. Pé xuc dat da, gau xtic dugc ha xuéng nhocap 10 va xtc dat da tir
ngoai vé phia may xtc nho cap 7.
3.4.3. Mot s0 yéu cau co ban doi véi hé truyén dong dién ciia may xdc

- V& dic tinh co clia dong co truyén dong
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Hinh 3.28. Dgc tinh may xdc
Céac dong co tao chuyén dong dé gau xuc dn vao 16p dat da va xac dat da nhu day
tay gau... can phai co dic tinh co giam nhanh téc do khi giap momen can 16n. Dic tinh
co nay goi 1a dic tinh may xtc (hinh 3.25). Momen tai diém ¢ goi 1a mémen dimg Mg
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tuong tng v4i dong dong co s = (2,25 - 2,50) lamdiém B va diém D goi 1a diém guc.
Pic tinh co ABC goi 1a dic tinh may xtc 1y tudong vi doan AB khong co sut tdc

va doan BC thing dtng nghia 1a khi vuot ngudng Mg thi téc d6 dong co vé 0 ngay.

Thuec té, dic tinh may xuc that c6 dang ADC. Poan AD c6 do sut tdc nho dé dam béao

ning suat may xtc. Piém D twong Gmg voi momen ngudng Mng. Vuot qua Mng thi toc

d6 dong co giam nhanh vé 0 va moémen dong co khong qua 16n, dong dong co khong

qua 16n. Thoi gian téc d6 dong co bang 0 va dong co chiu qua tai véi Mp = 2,5Mdm

khong Ion nhung du dé ngudi diéu khién may xuc xu 1y qua tai "ket".

- Vé dong co dién: Pong co truyén dong phai co két cau chic chén, d6 tin cay cao va

kha nang chiu qua tai 16n, dong co phai 1am viéc v4i tin suit dong cat 1on va giam

thot gian qua d¢ khi mé may va ham may

- V& thiét bi diéu khién: Phai dam bao lam viéc tin cdy & tan suat dong cit 16n, chiu

rung dong

- Vi may xuc nhiéu gau xtic nho: Can dic tinh co mém dé co thé giam tdc khi phy tai

tang va phai c6 bao vé chdng dut bang xich khi qua tai

3.4.4 So @6 dién may xtc EKG-4

3.4.4.1. Trang bi dién

- Cac may phat dién

Hinh 3.29. Ghép néi déng co- may phét ¢ may xic EKG-4
Pong co khong dong bo rd to 16ng soc cao ap 6kV cong suat 259k W 1a dong co so cap
3 dung kéo cac may phat dién mot chiéu sau:
- May phét dién mot chiéu 2 1am ngudn cip cho dong co clia co cau nang - ha gau c6
Udm = 451V, pdm = 192kW.
- May phét dién mot chiéu 1 1am ngudn cap cho dong co cua co cau day tay gau va cho
dong co ctia co cau di chuyén ¢6 Ugm=395V, Pam= 54kW.
- May phat dién mot chiéu 4 1am ngudn cp cho dong co cua co cau quay may xic co
Uam = 395V, pam = 80kW
-M4y phat dién mot chiéu 5 1am ngudn cép kich tir cho tit ca cic may phat dién va céac
dong co dién mot chiéu, c6 Uam = 115V, Pam= 12KW.
- Céc dong co truyén dong chinh
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Hinh 3.30. So' dé mach luc may xic EKG-4

- Pong co dién mot chiéu kich tir doc 1ap PN truyén dong co cdu nang - ha ¢ Ugm =
460V; pam =175kW, nam =755vg/ph.
- Pong co dién mot chiéu kich tir doc 1ap PP truyén dong co cdu day tay giu c6 Ugm =
360V, pam = 40kW, ngm = 1110vg/ph.
- Hai dong co dién mot chiéu kich tir doc 1ap PQ1, PQ 2 truyén dong co cdu quay may
xuc
- Pong co dién mot chidu PDC truyén dong co ciu di chuyén may xuc c6 Uan= 360V,
Pam =40KW, ngm =1110vg/ph.
- Pong co dién mot chiéu PG truyén dong co ciu dong - md day gau co ugm= 110V,
Pam = 1,1kW, nam= 1450vg/ph.
- So' d0 cung cap dién cho may xiic EKG-4
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Hinh 3.31. So dé cung cdp dién mdy xiic

Lu6i dién 3 pha cao ap 6kV (hodc 3kV) dua ti ti phan phi 4 va cip ra tir ti
bang cap mém 5. Ludi 1 c6 chdng sét 2 dit trén cot 3.

Hop dau day 7 & dau vao may xuc cap cho bo tiép dién 8 va tir d6 ti ti phan
phdi 6 ctia may xic
3.4.4.2. Cac hé truyén ddng cac co ciu chinh
Bén co cau chinh cia may la nang ha gau, day tay gau, quay ban va di chuyén may
xuc
Pong co DN duoc diéu khién bang b khong ché tir KC ¢6 6 tiép diém va 11 vj tri
chuyén mach. Kich tir dong co DN 1a kich tir hdn hop gdm c6 2 cudn: cudn kich tir
doc 1ap KP2 va cudn kich tir ndi tiép KD1
May phéat F2 c¢6 4 cudn kich tir: cudn kich tir chinh (cht dao) KF1 la cudn kich tir doc
1ap, cudn kich tir song song cip dién tir chinh may phat F2 tao ra s.t.d cung chiéu voi
cudn KF1 va dugc diéu chinh s.t.d. nhd bién tré VR, hai cuon KF3 1a hai cudn kich tir
ndi tiép v61 mach lyc h¢ F-D 1am nhi€ém vu khu tur, c6 s.t.d nguoc chiéu v6i hai cudn
KF1 va KF2
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Hinh 3.32 So do diéu khién co cau nang hg may xuc
Nang:

Quay bd KC tir vi tri 0 sang vi tri 1, cong tac to KN c6 dién. May phéat F2 phat
dién do tir du nén toc d6 dong co rat thap nham dé kéo cang cap. khac phuc cac khau
truyén luc va tir tir dua gau xic vao dat d4 . Khi bo KC chuyén sang vi tri 2 thi 1G tac
dong, tiép diém thuong dong 1G & mach KF1 mé ra, cip dién ap nho vao KF1 (vi KF1
mic ndi tiép véi cac dién tro 11, 12, r3, r4) va tdc 46 dong co tang 1én .Tiép tuc quay bd
KC sang céc vi tri 3, 4, 5 thi lan luot 2G, 3G tac dong, ndi tat tiép cac dién trg r3, r2 va
téc do dong co ting lén tiép . Trong sudt qua tinh nay, 4G tac dong, ndi tat r5 dé tang
kich tir cho dong co DN.
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Khi quav KC tir vi tri 5 vé& vi tri 0, cac cong tic to 3G, 2G, 1G lan lugt mat dién
va cubi cung, cudn KF1 mét dién, dong co dugc ham dong ndng

Ha:

Quay bd KC sang cac vi tri 17, 2°, 37, 4’, 5°, Trong qua tinh nay thi 4G khong tac
dong. Dién tré r6 dugc méc vao cudn kich tir KD2 lam giam tu thong dong co, do do
tdc dd ha géu tang 1én.

3.5 Thiét bi van tai lién tuc
3.5.1. Khai niém chung va phan loai

Céc thiét bi van tai lién tuc (TBVTLT) thudng dung dé van chuyén hang hoa
dang hat (dét, cat, than, gao, muéi...) hodc hang hod c¢6 kich thudc nho (gach, hop, bao
x1 mang, bao gao...) hodc chd ngudi theo mot doan khong dai va khong c6 tram dung
gilra duong.

Céc TBVTLT c6 nguyén ly lam viéc gan nhu giéng nhau (dong co truyén dong
quay lién tuc voi mot tbe do thich hop dé van chuyén theo ting loai thiét bi), chi khac
nhau ¢ cong dung, két cau co khi, cach chd hang hay nguoi, co cu truyén lyc, v.v...

- Bang tai: dung van chuyén vat li¢u dang hat, vat kich thude nho theo phuong
nam ngang hoic nghiéng dudi 30°.

- Bing chuyén: Dung van chuyén céc vét thanh pham hay ban thanh pham trong

cde phan xuong, cac nha may lap rap theo day chuyén. Co ciu van chuyén nhu

bang tai hodc mdc treo, gia treo, thung,..

- Bang gau: dung van chuyén vat lidu rdi hay dang hat theo phuong thang dung

hoic nghiéng trén 60° bang cac gau nhd mac lién tiép thanh mot vong kin.

- Cép treo: ding ché hang hay ngudi ¢ nhitng dia hinh phirc tap, ntii non. Co cu
véan chuyén 1a thung, cabin...

- Thang chuyén: ding chuyén ché nguoi 1én, xuong trong cac siéu thi, nha hang, nha
ga may bay, nha ga xe dién ngam... ¢6 luu lugng hanh khach 16n.

3.5.2. Céu tao ciia cac thiét bj van tai lién tuc

3.5.2.1. Bang tai

Két cau mot bang tai ¢ dinh nhu hinh
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Hinh 3.33. Két cau mét sé béng tdi

Bing tai 7 ché hang duoc di chuyén trén cac con lian d& 12 ¢ phia trén va céc con
lan d& 11 & phia dudi (hinh 3.33b). Céc con lin dugc lip trén khung d& 10. Bing tai
dugc kéo nho hai tang: tang chu déng 8 va tang bi dong 5 .Tang chii dong duoc truyén
dong tir mot dong co dién qua hop giam toc voi cac cach ndi nhu hinh. Pong co
thuong 12 dong co xoay chiéu 3 pha khong dong bo réto 10ng sdc. Bang tai duoc kéo
cang nho d6i trong 1 voi co cau dinh vi va ddn hudng 2, 3, 4. Hang hoa dang hat dugc
van chuyén tir phéu 6 dén d6 vao mang 9. Bang thuong duge ché tao bang vai bd trang
cao su c6 do bén cao, kho rong. Néu vat lidu chuyén cé nhiét do cao (tgi 300°C) thi
duong dung bing tai 1a cac tim thép rong maoc nbi lai voi nhau.
3.5.2.2. Bing gau
Bing gau dung dé van chuyén vat liéu dang hat theo phuong thang dirng hoic phuong
nghiéng
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Hinh 3.34 Két cdu mét bing gdu

Vong xich kéo 2 vat qua tang quay 1 va chuyén dich theo co céu dan hudng 4.
Gau xtic 5 duoc ga vao xich 2. Tang cha dong 1 duoc ndi véi dong co truyén dong 10
(d6ng co khong dong b réto 1ong soc) qua hop giam tée 9. Vat lidu duge van chuyén
tir ong 6 1én cao va d6 vao dng 8. Toan bo biang gau dugc bao kin béi hop 3

Bing gau thudng co toc do di chuyén (0,85- 1,25)m/s.

Tang chu dong ciia bang gau thuong lap & phia trén, tang bi dong lap & phia dudi
clng véi co cau tao sirc cang xich.
3.5.2.3. Pwong cap treo
Puong cap treo ¢ 2 Kiéu: cap treo 1 cap va cap treo 2 cap va cap duoc noi thanh vong
kin dé ntra cép kéo Ién thi nia kia di xudng
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Hinh 3.35. Duong cap treo 2 cap
Hinh 3.30 dudng cép treo 2 cap khi hoi c6 2 ga: ga 2 va ga 7. Giita 2 ga c6 cing
2 cap: cap mang 4 va cap kéo 3.
Toa hang (ché hang) hay cabin (chd ngudi) 6 duoc méic vao gian truot cd banh
xe trén cap mang va di chuyén nhd cap kéo. Cap mang duoc kéo cing nho co ciu kéo

cang 1. Cap kéo lién két v6i co cau truyén dong 8 dung dong co dién 9. Trén cap mang
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c6 thé mac nhiéu toa hang hoic cabin.

3.5.2.4. Thang truyén

Thang chuyén I ciu thang véi cac bac chuyén dong lién tuc 1én hoic xudng dung dé
van chuyén nguoi trong cac nha ga, ctra hang 16n
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Hinh 3.36. Két cau cia thang chuyén

Pong co truyén dong 6 dugc lip ¢ du trén cia thang va truyén chuyén dong cho truc
chu dong 5 cua thang qua hop giam téc 7. Cac bac thang 4 lién két voi nhau tao thanh
mot mach xich kin gitta 2 truc chu dong 5 va truc bi dong 2. Co cau cang xich 1 tao
luc cang cho xich thang chuyén. DPé dam bao an toan va tao diéu kién thuan loi khi
khach hang 1én xuéng, & hai bén thang c6 lap tay vin 3 chuyén dong véi cung toc do
thang.
3.5.3. So @6 diéu khién h¢ thong bing tai

Vit liéu tir bing tai BT1 d6 vao thung phan phdi T1 rdi sau d6 vat liéu dugc phan
phdi téi 3 thung chtra S1, S2 va S3 theo ba dudng:

- Puodng tht nhét: tir thung phan phdi T1, qua van V1va hai bang tai BT2, BT3
d6 vao thung chtra S1

- Puong tht hai: tir thung phan phoi T1, qua van V2 va bing tai BT4 d6 vao
thung T2 sau d6 qua van V3 va bang tai BT5 d6 vao thung chira S2.

- Puodng tht ba: tir thung phan phdi T1, qua van V2 va bang tai BT4 d6 vao
thung phan phéi T2, sau d6 qua van V4 va bang tai BT6 d6 vao thung chira S3.
Chon dudng van chuyén vat liéu bang cac chuyén mach CM1, CM2 va CM3
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Hinh 3.37. So dé6 cong nghé mét hé thong bang tai

Gia str, can van chuyén vat liéu theo duong thur hai.
Vin déng chuyén mach CMO, role dén bao RPB (d2) tac dong, dong dién cho hé
thong dén bao
Vin dong chuyén mach CM2, role huéng van chuyén RH2 (d6) c6 dién dé dong mach
chuan bi 1am viéc cho cac role trung gianRTr1(d26), RTr4 (d36), RTr6 (d40) va cac
cudn nam cham m¢ van NC2(462), NC3 (d64), dong thoi cap ngudn nhap nhay NG2
cho cac dén bao chuan bi lam viéc cta cac bang tai BT1 (d7), BT4 (d19), BT5 (d25)
va cac van V3 (d43), V2 (d37).
Pé chuan bi cho hé thdng hoat dong, 4n niit M (d14) cap dién cho role RK1 (d10),
RTh (d12). Mach dugc tu duy tri héi tiép diém RK1 (d16). Khi RK1 c6 dién thi RK4
(d20) c6 dién va chudéng Ch (d.22) kéu, bao hé théng chuan bj lam viéc, Sau thoi gian
duy tri boi role thoi gian RTh thi RK2 (d14) c6 dién dé ngit mach RTh va mach
chudng, déng thoi cap dién cho role RK3 (d18). Tiép diém RK3 (d24) déng lai dé cap
dién cho cac khi cu phia dudi, tr d26-  d66. Tu d6 cac role trung gian RTrl (d26),
RTr4 (d36), RTr.6 (d40) c6 dién dé sin sang chay cac bing tai va cac nam chim md
van NC2 (d62), NC3 (d64) c6 dién dé mé van thudc duong van chuyén thi hai.
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Hinh 3.38 So d6 diéu khién hé thong bang tdi
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Hinh 3.39. So d6 mach dén bdo

Bing tai BTS chay vi K5 (d54) ¢6 dién, cip dién cho dong co kéo bang tai nay.

Khi bang tai BT5 dat toc do dinh muc thi tiép diém cua role toc do RT5 (d50)
dong lai va cong tic to K4 ¢ dién, cip dién cho dong co kéo bang tai BT4.

Khi bang tai BT4 dat toc do dinh muc thi tiép diém cua role toc do RT4 (d44)
dong lai va cong tic to K1co dién, cap dién cho dong co kéo bang tai BT1.

Khi biang tai nao khoi dong xong, thi tiép diém cong tic to cia bang tai d6 dong
mach dén bao twong ing. Cac dén bio mé van ciing duoc bao nho cac tiép diém cua
nam cham mao van.

Hé dén bao c6 2 ngudn cap; ngudn NG2 1a ngudn dén bao nhip nhay khi dang
trong giai doan chuén bj chay hé théng. Ngudn NGl 1a ngudn 6n dinh, cic dén sang 6n
dinh, bao mé may xong.

CAU HOI CUOI CHUONG
1. Néu cdu tao cia thang may
2. Yéu cau trang bi dién cho thang may
3. Phan tich so d6 diéu khién thang mdy véi téc d6 trung binh

4. Hoat dong cua may xtc dua vao nhiing chuyén dong co ban nao ?
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5. Pic trung va dic diém cia truyén dong dién mdy xuc 1a gi ?

6. Phan tich so d6 cung cap dién cho may xuc EKG-4

7. Phan biét cac thiét bi van tai lién tuc : bang tai, bang chuyén, bang gau, cap treo va
thang chuyén vé cong dung va phuong thirc van chuyén

8. Phan tich mach dién bang tai
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CHUONG 4: TRANG BI PIEN- PIEN TU CAC MAY THUY- KHI
Noi dung chinh ctia chwong
Noi dung chinh cta chuong IV trinh bay vé cdu tao, yéu cau trang bi dién va
mot s& mach trang bi dién cho cac may thuy khi nhu may bom, may quat, khi nén
Muc tiéu cin dat dwoc ciia chwong
- Gilp sinh vién hiéu dugc cdu tao cta cac loai may thuy khi
- Phan tich dugc cic yéu cau trang bi dién cho cac loai may thuy khi
- Nhan dién duoc céc thiét bi trén mach dién
- Phan tich dugc nguyén ly hoat dong ctia cac mach dién
Bai 8: Trang bi dién may bom (03 tiét) [1;2]
4.1.May bom
4.1.1. Khéi niém chung va phan loai

May bom la may thuy luc dung dé hut va ddy chat 1ong tir noi nay dén noi khac

Chéat 1ong chay duoc trong mot duong ong la do chénh 1éch ap suét giita hai dau
ong, Chat 16ng chay tir dau dng c6 ap suit cao vé phia dau dng co6 ap suat thap va khi
chay, chat 1ong thang cac tré lyc trong dudng ong.

- Khi bom hut chat 1éng thi bom phai 1am giam ap suat chat 1ong & cubi duong
ong dé ap suat & cudi 6ng thap hon ¢ dau 6ng.

- Khi bom day chat 1ong thi bom phai lam ting ap suét chét long ¢ dau duong
6ng 16n hon ap suit ¢ cudi 6ng.

Bom lIam viéc nho nhan nang lugng (co nang) tir mot dong co kéo (dong co so
cap) nhu dong co dién, may no... va chuyén niang luong d6 cho chét long dudi dang ap
nang dé chat 1ong chuyén dich trong ong.

Chét 16ng duge bom c6 thé 13: nude lanh, nude néng, xing, dau, bun, nudc cat,
bé tong, axit va cac chat 1ong khac.

Piéu kién lam viéc cua bom ciing khac nhau: trong nha, ngoai trdi, phai chéng
nd, do 4m 16n, nhiét d6 cao, v.v...

Phan loai bom theo 2 cach

1. Theo nguyén Iy 1am viéc caa bom hay cach cip nang lwong cho chat long co:

- Bom thé tich: Bom nay thé tich khong gian lam viéc ctia bom thay d6i, c6 thé nho
chuyén dong qua lai (tinh tién) cua pittong (nhu trong bom pittdng) hoic nhd chuyén
dong quay cia roto (nhu trong bom réto). Chit 16ng duge nén, ting thé ning, 4p ning
dé dich chuyén trong dng

- Bom déng hoc: O bom nay, chit 16ng duoc bom cung cip dong ning rdi dong ning
tr¢ thanh 4p nang tir cac canh quat hoac nho ma sat ctia tac nhan lam viéc hodc nho tac

dung cua truong dién tir (nhu trong bom dién tir) hay nho cac truong luc khac.

119



2.Theo ciu tao bom hay theo cach van hanh.

- Bom canh quat: chiém da s 1a bom ly tim

- Bom pitténg: bom nudc, dau,

- Bom roto: bom banh rang, bom canh truot dung trong 6 td, may cong cy, nha may
ho4 chat

4.1.2. Bom thé tich

4.1.2.1. Bom pittong

Hinh 4.1. Nguyén Iy lam viéc cua bom pittong

Bom pittdng 14 loai bom thé tich c6 nguyén 1y 1am viéc don gian
Khi dong co truyén dong bom quay quanh truc thi chuyén dong quay qua hé thong truc
khuyu - tay bién (4 va 3) s& bién thanh chuyén dong tinh tién qua lai cua pittong 2
trong xilanh 1 v&i hanh trinh S=A1.A2=C1.C>=2R (R 1a ban kinh tryc khuyu). Hai vi
tri giéi han ctia hanh trinh pittdng 1a A;va A, tuong tng véi hai diém Civa Cs
Khi pittong dich chuyén sang trai thi thé tich budng lam viéc 5 ting Ién, ap suit tuyét
d6i cua chat 1ong trong xilanh giam nho hon 4p suat trén mit thoang bé hut 8. Két
qua 1a van ddy 7 (van xa) dong lai, van hiit 6 mé ra va chat long qua éng hut 9 vao
xilanh. D6 13 giai doan hat. Khi pittong dich chuyén sang phai thi thé tich budng lam
viéc 5 giam di, ap suét cua chit 16ng trong xilanh ting 1én, van day 7 bi m& con van
hut 6 bj dong lai, chat 16ng bi don vao éng day 10 dé cap chat 1ong dén ndi chira. PO
la giai doan déy. Hai giai doan hut va déy tao thanh mot chu. ky lam viéc cua bom.
Céc chu ky nbi tiép nhau lién tuc khi dong co kéo bom chay.
Qua cach 1am viéc ctia bom pittong, ta thiy:

- Chat 16ng trong dng hut lubn ngin cach véi chat 16ng trong dng day,

- Chuyén dong cta chét 16ng qua bom khong déu vi chit 16ng bi hut vao bom
qua Ong hut sau d6 méi bj dén vao 6hg day theo timg dot ciia chu ky bom.
4.1.2.2. Bom ro to
Bom 16 to ¢ nhiéu kiéu, loai khac nhau nhung déu theo nguyén tic ting 4p ning cho
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chat long nén ap suat cia bom rd to kha lén

- Bom ro6 to banh rang

|

b

T

Hinh 4.2. Nguyén Iy cdu tao bom ré to banh rdng

Bom banh rang c6 vo bom 1 6m khit hai banh rang an khop ngoai quay nguoc
chiéu nhau. Khoang khong gian 4 giita vo bom voi miéng 6ng hut 8 va hai banh ring
goi hong hiit. Khoang khong gian 5 giita vo bom véi miéng ong day 9 va hai bing
ring goi la hong day.
Khi cac banh ring quay nguoc chiéu nhau (xem hinh v&) thi chat 16ng trong khong
gian 6 gifta cic banh ring va vé bom duoc chuyén tir hong hut qua hong ddy vong sat
theo vé bom. Khi dudng dng cip ra bi tic hay ap suit ra cao qua murc quy dinh thi sut
ap an toan 7 mo ra dé dua chit 1ong vé binh hut

- Bom ro to canh gat

Hinh 4.3. Nguyén Iy cau tao bom ré to canh gat
Bom canh gat ¢6 vo bom tron 1 véi roto 2 1éch tam. Roto hinh tru va ¢6 cac ranh
trong d6 dat 14 gat 3 nam sat ranh va 14 gat ludn bi diy ra boi 16 xo 4. Do vy, hai 14
gat ty sat vao thanh trong cta vo 1, tao ra hai khoang riéng biét 5 va 6,
Khi réto quay, cac 14 gat dich chuyén vao ra trong rinh va ty sat vo bom. Theo chiéu
quay khoang 5 ting thé tich, chat 10ng bi hut vao qua 6ng hit 7 con khoang 6 giam thé
tich, ap suét chat 1ong ting va chit 1ong duoc day ra éng day 8.
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4.1.2.3. Bom dong hoc
- Bom ly tam

Hinh 4.4. Nguyén Iy cau tao bom ly tam

Bom ly tam 1a loai bom dong hoc cé canh quat va dugc dung phé bién nhit. Bom ly
tdm c6 vo bom 1, truc bom 4, banh xe cong tac 3 gén cac canh cong 7 va ndi cung véi
tryc 4. Chat 16ng vao bom ¢ miéng hut 8 va ra khoi bom ¢ miéng day 9.

Trudce khi chay bom phai mdi chit long qua ng 10 dé budng tron dc 1 va dng hit 5
chtra day chét 1ong. Luc nay xu pap 11 phia trén ludi chan rac 6 dong lai do ap suét cot
nuéc trong ong hut 5

Khi dong co dién kéo bom quay gudng dong 3 va cac canh cong 7 gay ra lyc ly tim
1am chat 1ong trong cac rdnh cong bi nén va day vang ra.

- Céc Kkiéu bom ly tAm

+ Bom ly tim hit mot phia: cdc canh cong gan chi & mot phia trén banh xe cong tac

+ Bom ly tdm hut hai phia: cic canh cong gan & ca 2 phia banh xe cong tac bom c6
luu lugng 16n hon va moémen kéo cling phai 16n hon.

+ Bom ly tam nhiéu cap: dé tao ra cot ap cao

+ Bom truc ngang (phd bién) va bom truc dung.

+ Bom dit chim trong giéng sau dé day nudc tir giéng lén.
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4.1.3. Piéu chinh lwu lwgng va cdt ap ciia bom

Trong mot hé thdng bom, rat can diéu chinh hai théng sé bom quan trong 13 luu
luong Q va cot ap H (hay ap suat bom).

Xéc dinh hai thong sb Q va H cua bom la theo Q va H cta cac hd ti€u thu va hai
thong sb nay thuong bién dong.

Cot ap H ctia bom gdm 2 phan: c¢ot 4p tinh He (Ht = Hn + Hq) va cot dp dong Hasng.
H=Hi+Haong

Cot ap tinh (Ht = Hn + Hg) 12 hiéu s6 2 muc chét 16ng tai bé trén va bé dudi

Cot 4p dong phu thude vao duong dng (kich thude, hinh dang va ban chit dng) va ty
1¢ v&i binh phuong tdc d6 dich chuyén chat long

4.1.3.1. Piéu chinh ché d9 lam viéc clia bom bing cach thay doi toc dd bom

HJL

(1)

0 Q

Hinh 4.5.Ddc tinh bom khi diéu chinh Q
Xét mot bom ly tAm c6 cac dic tinh H = f(Q) thay doi theo téc d6 bom no, Ny, Ny...

nhu trén hinh véi n1> ne> Ny gia sir hé thong bom dung bom d6 c6 dic tinh cua hé
thong 1a dic tinh B. Néu bom c6 toc dd quay no thi diém lam viéc cua bom sé& 1a Ao,
giao diém cua hai duong dic tinh: dic tinh bom no va dic tinh hé théng bom B.Tai
diém lam viéc Ao, hé thong c6 luu lugng Qo va cot ap Ho.

Khi hé thong can bom cap mdt luu lwong 16n hon 1a Q1> Qa thi dic tinh H(Q)
clia bom tng véi téc d6 no 1a dic tinh (0) chi c6 thé cho cot ap H' ing voi diém 1am
viéc m&i A’ Néu theo dic tinh hé thong thi Q1 phai ing véi cot ap Hl(diém Al). Vay
ta phai ting tbc do quay bom tir no 1én nlang véi dic tinh (1) di qua diém Al.

Nguoc lai, néu hé théng chi can bom cép mot luu lugng nhd hon 1a Q2< Qa thi
dic tinh (0) & tbc dd bom no chi cho cot 4p H" ing voi diém lam viéc méi A" trong khi
theo dic tinh hé thong can cot ap Hz (diém A»). Trudng hop niy ta phai giam téc do

quay bom tir no xudng nz g véi dic tinh (2) di qua diém A,.
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Ta c6 thé rat ra két luan: c¢6 thé diéu chinh luu luong bom bang cach thay doi toc
d6 quay bom nho thay doi téc d6 dong co dién kéo bom.
4.1.3.2. Piéu chinh ché @9 1am viéc ciia bom bing cich déng mé van cAp chéat
long

H |

v Q, @ Q Q
Hinh 4.6. Hai cach tang giam luu lwong bom

Trén hinh hai dic tinh cia bom (n) va dic tinh cta hé théng (B) cat nhau tai A d6 1a
diém lam viéc cua hé thong vai luu lwong cap chét 1ong 1a Q1 vai toc do bom n

Khi can giam luu luong tir Q1 xudéng Q2< Q1 nhu da néu trén, cb thé giam téc do
bom tir n xudng n' < n va dic tinh (n’) ciia bom cat dic tinh (B) ctia hé thong tai diém
A' 1a diém lam viéc méi cua hé thdng Gmg voi luu lugng Q2< Q1 va tdc d6 bom 1a n' <
n. Nhung ciing c¢6 thé diéu chinh luu lugng theo cach khac 1a dong bt van cap chat
long. Khi d6 dic tinh bom (n) giit nguyén, con dic tinh cua hé théng thay d6i thanh
(B). Lic nay giao diém giita 2 dic tinh 1a A1. D6 1a diém lam viéc méi ciia bom ng
v6i luu luong Q2< Q1, nhung toc do bom gitt nguyén n. Khi can tang luu luong tir Q1
1én Q3> Q1bang cach twong tu c6 thé c6 hai cach:
Tao dic tinh bom méi (n”) nho ting tdc bom tir n 1én n”> n. Piém lam viéc s& 1a A"
ung voi luu lvong Q3 va tbc d6 bom n".
Tao dic tinh hé thong méi (B”) nhd mé thém van cip chét 1ong, con toc do bom giit
nguyén. Diém lam viéc méi s& 1a A2 img véi luu luong Qs va toe dd bom n.
4.1.4. So db diéu khién bom
4.1.4.1. Yéu ciu trang bi dién cho bom

Bom 1 may thuy - khi, rdt da dang vé kiéu dang va dai cong suat rat rong. Kéo
may bom thudng ding dong co dién. Pong co dién ndi voi may bom co thé tryc tiép
(ndi cung truc) hodc gian tiép qua hop tbc, dai truyén.

May bom it doi hoi thay ddi téc d6 nén thuong dung dong co khong dong bo roto

16ng s6c, mé may truc tiép (khi cong suit nho) hay mé may gian tiép qua dién tr,
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cudn khang & mach stato (khi cong suat 16n).

Khi bom c6 cong suat trung binh va 16n thi thudng ding dong co khong dong bo
roto ddy quin, mé mdy qua dién trd han ché. & mach r6 to hodc két hop véi cudn
khang han ché dong ¢ mach stato.

Vé6i bom chuyén dung, c6 thé dung dong co mot chiéu dé diéu chinh luu luong
hodc cdt ap theo tbe do.

Khi dong co kéo bom pittdng, phai luu y luu lugng va cot ap cua bom dao dong
nén momen cua dong co cling bi dao dong.

Vi bom ly tim khong ty dong mdi nude duge nén véi bom cong suat 16n phai c6 dong
co bom nudc mdi va mach diéu khién can dam bao mdi nudc trude khi chay bom.
Trang bi dién cho bom phai chiu dugc diéu kién lam viéc cta bom nhu 4m u6t, doc
hai an mon...

4.1.4.2. So' @6 khéi dong mém dong co tram bom

Céc tram bom nudc tuoi tiéu trong nong nghi¢p tuy theo quy mod thuong co tur 1-10
bom, cong suét ciia mdi bom tir vai chuc dén vai tram kW. Dbong co kéo bom cod thé 1a
ddng bo hodc khong dong bo.

Véi dong co kéo bom khong dong b, viéc han ché dong md may chéng gay sut
ap ludi 1a mot yéu cau bat budc. Tram bom c6 nhiéu bom thi ngoai viéc md may lan
luot can c6 bién phap mé may tdt cho timg bom.

Pong co khong dong bo truyén dong co cong suat nhod va trung binh (dudi
100kW) c6 thé mé may tryuc tiép (khi ludi khoe) hodc md may gian tiép

DPong co khong dong bd truyén dong co cong suat 16n (t6i 600kW) co thé giam
dong mé may nho dung dong co trung ap hodc mé may qua cudn khang cling nhu
dung phuong phap mo may mém

Céc bo khdi dong mém da duoc san xuat hop bo, c¢d lap trinh va c¢6 thé két ndi
V6i may tinh, kich thuéc nho gon, dé lap rap. Cac bo khoi dong mém duge dung phd
bién cho cic may ,thuy - khi (bom, quat,...) va ca cho cac dong co truyén dong biang

tai, may xuc, may tuot, may ép...
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Hinh 4.7 Nguyén Iy mach luc dong co kéo bom ding bo khéi dong mém

B6 khoi dong mém han ché dugc dong mé may ,cac xung mémen nhd diéu chinh duoc
tri s0 hiéu dung cua dién ap qua bd dicu ap xoay chiéu 3 pha (dung triac hay hai
thyristo méic song song ngugc). Goc md cac van cb gia tri 16n ban dau dé cho dién ap
thap sau d6 giam dan dé tang ap, tang toc d6 dong co.

So d6 nguyén Iy mach luc dung bo khoi dong mém nhu trén hinh
Chay bom: dong aptomat A dé cip dién. Cong tic to Ko dong dé dong co Pv chay
thuan dong van 6ng day. Khi van da dong hoan toan thi Kz bi cit dién va cho tin hiéu
START dé bd khoi dong mém G lam viéc, md may dong co bom B. Sau thoi gian mo
may (dit trude), dong co duoc cap dién ap dinh mirc, toc do dat dinh mirc thi cong tic
to K1 ndi thang dong co  vao ludi (phan dong bd khoi dong mém G), dong thoi cong
tac to K3 duoc cap dién quay nguoc dé mé van dng day. Hé théng bom di vao lam viéc
6n dinh. Van mé hoan toan thi Kz bi cét dién.

Dirng bom: khi c6 tin hiéu stop, bo khdi dong mém lam viéc dé dimg mém dong
co D. Lic nay, cong tic to K1bij cat dién, cong tic to K2duoc doéng dién dé khoa van
cap. Sau mot thoi gian, dong co B ding thi bo khoi dong mém ciing nglmg lam viée.

Khi van cap dong han thi K bi cat dién.
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CAU HOI CUOI BAI
1. Dya vao nguyén ly 1am viéc, bom dugc phan loai nhu thé nao?
2. Dya vao céu tao, bom duoc phan loai nhu thé nao?
3. So sanh hai loai bom pittong va bom ly tdm
4. Trinh bay nguyén ly lam viéc cua bom roto canh gat
5. Trinh bay nguyén 1y lam viéc cia bom ly tdm
6. Néu yéu cau trang bi dién cho bom
Bai 9: Trang bi dién may quat va khi nén (03 tiét) [1;2]
4.2 May quat
4.2.1. Khai niém chung va phan loai
Quat 1a may khi dung dé hit hozc day khdng khi
Vi ty s6 nén khi trong quat khong dang ké nén cé thé coi khi thoi ra hay hit vao
quat 13 khong bi nén. Vay c6 thé coi khi qua quat nhu chét 16ng (1a chat khong chiu
nén) va viéc tinh todn cho may quat cling tugng tu nhu cho may bom.
Quat dugc dung dé thong gio, hat khoi, thoi mat...
Phan loai quat: ¢6 nhiéu cach:
Theo nguyén ly lam viéc, c6 hai loai:
- Quat ly tam: dong khi dich chuyén trong mit phang vudng goc véi truc quay cta
quat.
- Quat hudng truc: dong khi dich chuyén song song véi truc quay ciia quat.’
Theo gia tri 4p suat khi thoi ctia quat, ¢6 cac loai:
- Quat 4p suét thap, p < 0,13at;
- Quat 4p suét trung binh, p = (0,13 - 0,52)at;
- Quat 4p suét cao, p > 0,52 at.
Theo muc dich str dung, co:
- Quat thong khi;
- Quat gio;
- Quat hut khoi, hut bui...
Theo téc d6 quat, co:
- Quat tbc d6 cao, n > 1500 vg/ph;
- Quat tbc do trung binh, n = (800 - 1500)vg/ph;
- Quat tbc do cham, n = (500 - 800)vg/ph;
Quat tdc d6 rat cham, n < 500vg/ph.
4.2.2. Céu tao va nguyén ly 1am viéc cia may quat
4.2.2.1. Quat ly tam
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b)
Hinh 4.8 Nguyén ly cdu tao quat ly tam

Quat ly tdm c6 cau tao nhu trén hinh .Nguyén 1y 1am viéc ciia quat ly tim giéng
nguyén 1y lam viéc cia bom ly tdm.

Guong dong hay banh xe cong tac 2 1a bo phén chinh cia quat. Cac canh cong
trén banh xe cong tac co thé cong vé phia trude chiéu quay, thang hay cong vé phia
sau chiéu quay nhung khi d6 quat s& c6 ap suat khi khac nhau va hiéu suat khac nhau.
Thudng thi canh cong quay vé phia sau chiéu quay. Khi ra khoi guéng dong s& vao
thiét bi ddn hudng 1 va chuyén vao dng day 3 hinh trén 6c¢ roi ra ngoai

Quat ly tim dung thong gi6 & cac nha, xuong thuong dit ¢ phia trén sat tran
(quat hat). Trong cac ham 10, quat ly tim thong gi6 thudng co cong suat 16n (vai
tram kW), duong kinh banh xe cong tic vai ba mét, toc 6 quay vai tram vg/ph, luu
lugng 16m, 4p suét tinh nho. Quat duoc dit & dau (quat thoi) hodc cudi (quat hut) hé
thdng thong gi6 tiy thiét ké ctia hé thong. Thong thuong 14 quat hut.
4.2.2.2. Quat hwéng truc

Hinh 4.9. Nguyén Iy cau tao quat hwéng truc

- Guong 1 ¢6 gan cic canh va ndi truc tiép vi truc dong co.

- Vo 2 dinh huéng khi vao cira huat 3, qua giira cic canh ciia guong 1 doc theo
truc quay roi ra cira 4.

Quat huéng truc 13 loai quat ddy, thuong co toc do 16n (trénl100vg/ph) va dugc
ding khi can luu luong 16n. N6 duge ding chil yéu ¢ ham 16. Quat hudng truc ding 6
ham 16 c6 banh xe cong tac 16n 3,6m véi 2 ting canh, toc d6 quay vai ba tram vg/ph,
cong suat khoang trén1000kw
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4.2.3. So db diéu khién may quat.
4.2.3.1. Quat & hadm 10 c6 cong suit I6n
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Hinh 4.10. So dé diéu khién déng co dong bé kéo quat

Quat duoc kéo bdi dong co déng bo 6kV.

Mo may: sau khi dong cau dao cach ly CL va mdy cit dau MC, dong co dong bd
DB dugc mé may truc tiép va ting tdc & giai doan chay khong dong bo. Luc ndy mach
kich tir ¢ réto dugc ndi qua dién tré dap tir Ret va cudn tng ctia may phat dién kich tir
FK.

Mach diéu khién dugc cap qua aptdmat Ap. Do dong md may & mach stato dong
co 16n nén qua 1TI, role dong 3RD tac dong va tiép diém cua nd dong mach role thoi
gian 1RTh (sau mach chinh luu CL). Tiép diém thuong mé dong ngay md cham cua
IRTh déng ngay mach role thoi gian 2RTh. Tiép diém IRTh thuong dong mo ngay
dong cham s& mo ra dé cat dién cudn cong tic K. Khi dong co BB 6 giai doan md may
khong ddng bd, tiép diém MC thudng dong 6 mach cudn cit cua cong tic to K ciing
mé ra dé cét dién cudn cat KC.

Khi téc d6 dong co dat gan téc d6 ddng bo thi phai kéo vao dong bd, Lic nay
dong dién stato giam va role dong 3RD thoi tdc dong va cudn IRTh mat dién. Sau thoi
gian 1- 1,5s thi tiép diém IRTh ¢ mach cudén K déng lai va & mach cuon 2RTh md ra
ngat mach cuon 2RTh. Cong tic to K dugc cap dién, ndi tit dién tré dap tir Ret va 3RD
bi ndi tat. Pong co BB dugc may phat kich tir FK cap dong kich tir dé kéo vao dong
bo.

Khi K tac dong thi chdt co khi tu gilr trang thai tdc dong, cac tiép diém K dong.
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Dung may: cit may cat MC, cudn cét cong tac to KC duogc cép dién va chdt duoc thao,
cong tic to K mét dién
4.2.3.2. Quat gio mot pha cé tu dién
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Hinh 4.11. C4c dang so do nguyén 1y dién quat mét pha

d)

Quat gié moét pha cé tu dién dung lam mat hodc thong gié trong cac nha xudng
hodc trong gia dinh. Day la loai quat rat phé bién va mach dién rat don gian, Pong co
kéo quat c6 2 cudn day & stato.

- Cudn lam viéc 1a cudn sinh ra tir trrong chinh dap mach.

- Cudn khéi dong (cling déng thot [am viée vo1 cudn lam vige) méc ndi tiép v6o1 mot tu
dién dé tao ra dong dién I¢ch pha véi dong dién cua cudn lam viéc mot goc g::in
90°dién.

Tir trudng tong hop cua 2 cudn 1a tir trudng quay 1 pha, Réto 1a loai 1dng soc,
Quat gi6 mot pha co nhiéu kiéu, loai nhung thuong duoc st dung duoi bon dang:

1. Quat c6 mét tdc d6 vai so d6 nguyén 1y dién nhu hinh 4.11.a

2. Quat c6 nhiéu tc d6 nhd ddi ndi cudn khoi dong véi so dd nguyén 1y dién nhu hinh
4.11b

3. Quat co nhiéu téc d6 nho ddi ndi cudn day mic ndi tiép vo&i stator nhu trén hinh
4.11c

4. Quat gi6 dao chidu quay dé théi hodc hut tiy theo yéu cau sir dung (hinh 4.11d)

Quat nay c6 hai cudn giong hét nhau ¢ stato. Khi cudn nay déng vai tro cuén LV 6
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mdt chiéu quay thi cudn kia déng vai tro cuéon KB. O chiéu quay nguoc lai thi vai trd 2
cudn ddi cho nhau
4.3 May nén khi
4.3.1. Khai niém chung va phan loai
Khi nén khi c6 nhiéu cong dung, thuong dung lam;
+ Nguyén liéu san xuat (trong cong nghiép hod hoc);
+ T4c nhan mang nang luong (suc khi, khudy tron tao phan tng);
+ T4c nhan mang tin hi¢u diéu khién (trong k¥ thuat diéu khién tw dong dung khi nén);
+ Ngudn dong luc (cip khi cho cac tuabin khi nén, kich khi nén, dong co khi nén, xit
bui, xi kho sau tay rta...).
+ May nén khi 1a may ngudn dé cap khi nén,
Phan loai may nén khi
Theo nguyén ly lam viéc chia ra
+ May nén thé tich: may nay, khi tdng dp nhd gidm thé tich khéng gian lam viéc.
+ May nén dong hoc; & méy nay, khi ting a4p nhd gudng dong ting dong ning rdi
chuyén thanh ap ning.
Theo nhiéu cdch phén logi khdc
+ Theo ap suat: cao, trung binh, thap, chan khong.
+ Theo nang suét: 16m, vira, nho.
+ Theo lam lanh: khong lam lanh va lam lanh trong qua trinh nén.
+ Theo cép sb nén
4.3.2. Cac thong s6 co ban cii may nén khi
May nén khi c¢6 3 thong sé co ban
- Ty sdnéne
P

ra

P

vao

E =

- Ning suat Q: La khi luong khi nén hay thé tich khi nén ma may nén cung cép trong
mot don vi thoi gian

- Cong suét P: 1a cong suit nén st dung dé nén va truyén khi ngoai ra con c6 cac thong
s6 vé hiéu suét may nén, cac thong s6 vé chat luong khi nén nhu nhiét dog, ap suét, do

9
A

am...
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4.3.3. H¢ théng phan phdi khi nén

| dbc 1+2%

G

Mot hé thong phan phoi khi nén dé sir dung céc thiét bi khi nén nhu trén hinh . May
nén khi 1 cép khi nén vao binh tich 2. Tir binh tich, khi nén dugc phan phdi theo cac
duong 6ng dan 12 qua van cap 11. Doc theo dudng 6ng din c6 cac binh tu nudc va cac
tap chat 1an trong khi nén. Nudc ling dong dugc xa ra qua van 10. Trude khi khi nén
dugc phan phéi tdi cac thiét bi st dung, khi duge chira trong cac binh chua trung gian
4. Tur day, khi qua bo loc nudc 5, qua bd diéu chinh ap suat 6 va qua bo tao dau boi
tron 7 (néu c6 yéu cau) dé cho binh phan phéi 9 cho thiét bi sir dung.

4.3.4. Piéu chinh hru hrong va ap suit may nén khi

Ap suét trong mot hét thong khi nén phu thudc vao ning suat cia may nén (khi
cap) va lugng khi nén tiéu thy trong hé thong.

Khi lugng khi nén tiéu thy bang ning suat may nén khi thi hé thong can bang va
ap suat khi trong hé 1a 6n dinh. Khi mat can bang thi 4p suat khi nén thay d6i. Cu thé
12 néu luong khi nén tiéu thu 16n hon ning sudt may thi ap suat khi trong hé thong
giam va nguoc lai.

Pé khéng ché ap suat khi nén trong mot hé thong cap khi nén, nguoi ta ciing sir dung
cac phuong phap diéu chinh twong tu nhu may bom nhung phuong phép thay doi toc
d6 dong co kéo may it duoc sur dung ma hay dung phuong phap déng - mé van xa

9
N | § S
-] Tdi hé théng cap khi
Tirhé théng cap khi tdi 11 % b= I:,-ﬂ- Kni quyén

i 10

Hinh 4.13. Hé diéu chinh ap sudt khi nén
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Khi 4p suit ciia hé thong cdp khi nén ting quéd tri so dinh muc thi van truot
1trong xylanh 2 s& bj day 1én qua miéng ong 6 vi lyc day thiang d6i trong 4. Khi nén tir
hé thong qua 6ng 5, 6ng 6 vao xylanh 3. Pittong 8 thang luc day cia 16 xo 7 1am van
xa 9 mo ra. Xylanh 10 néi thang véi khi quyén va pittong 11 ctia may nén khong tai.
Khi ap suat cia hé théng cap khi nén giam thap hon tri s6 dinh mirc thi lyc day lén cta
van truot lyéu, nhé hon trong lugng doi trong 4 nén van truot 1 tut xuéng ndi thong
dng 6 cua cira thoat 13. Lo xo 7 day pittong 8 1én va van 9 déng. Pittong 11 ctia may
nén s& hut khi va cip khi vao h¢ thong

Khi can mé may khong tai, mé van 12 dé khi nén tir dng 5, qua van 12, dng 6 vao
xylanh 3 va van 9 mé, xylanh 10 thdng véi khi quyén. Pong co kéo pittong dugec mo
may khong tai.

Ngoai viéc dam bao luu luong va 4p suét, khi nén con phai dam bao vé chat lugng nhu
do am, d6 sach. May nén khi va hé thong khi nén con kem céac bo loc

4.3.5. So @6 diéu khién truyén dong dién may nén khi

4.3.5.1. So' @b diéu chinh bang tiép diém ap khi

2
N
~ = /g
7 - { Y 3\ r 4
Y/l 6 i
- 5

Hinh 4.14. So do diéu khién tu dong may nén khi bang tiép diém ép khi

So do thuong duoc dung & cAc may nén khi pittdng luu luong nhé cong suat dudi
10kW. Tiép diém ap khi 5 dam bao dirng dong co khi binh chia khi ; 8 di chira khi
nén dén ap suét dat cuc dai va chay lai dong co khi ap suét khi nén giam Xuéng muc
cuc tiéu cho phép.

Tiép diém ap khi 5 dung dé dong cit cong tic to 1 6dmach luc cap dién cho dong
co 6 kéo may nén khi 7, Binh trung gian 2 ldp trén dudong dan khi va c6 thé tich duoc
tinh todn sao cho 5- 6s dau chay may ma khong c6 4p sut nhim tranh mé may co tai
Dau xa 4 gin véi tiép diém ap khi 5 dam bao xa khi trong binh 2 vao khi quyén khi
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dong co dimg, Khi 6 van bi mot chiéu 9 déng kin dé khong cho ap suat khi tir binh
tich 8 vao binh trung gian 2 khi chay lai dong co,
Khi cong tic to dong dién cho dong co thi dau xa 4 ciing dong.
Tiép diém ap khi dong mach dong co khi ap suat khi con 2- 3 bar va ngat mach dong
co khi 4p suét khi ting dén 9-10 bar
4.3.5.2. So' b diéu chinh bang tiép diém dién khi
So do thuong dugc ding & cac may nén khi cé cong suat trén 10kW va luu luong
trung binh
Két cau (hinh 4.14) gdm:
- Mot ap ké c6 tiép diém dong cit ¢ cac gidi han ap suét tir 1 bar dén vai chuc bar.
Gidi han ap suat dugc diéu chinh boi mot niim vit thay ddi luc nén cua 10 xo,
- Mot van dién 3 nga: mot nga ndi v6i binh chira khi, mot nga ndi vé phia ho tiéu
thu, mot nga théng voi khi quyén.
Khi ap suit khi ¢ binh chira dat gia tri cuc dai, tiép diém 4p ké mo ra dé dimg
dong co.
Khi 4p suét & binh chira giam toi gia tri cuc tiéu, tiép diém 4p ké dong lai dé chay
dong co. Luc ndy van dién duoc cp dién trong 5- 6s dé md cira x4, giam tai cho dong

co lic md mdy. Luc binh thudng thi van dién bi ngit dién va duong xa bi dong kin.

Van dign
p
CH

G

-

Ap ké cb tigp diém

VAVAV,

I8 Nim diéu cthh/
Y& phia ap suft

‘giam &p = Tdi binh chira
= Xara khi quyén

1
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Hinh 4.15. Co cdu diéu chinh dién khi
CAU HOI CUOI CHUONG
1. Phan loai va ciu tao céc loai bom
2. Trinh bay nguyén ly lam viéc cua cac loai bom?
3. So séanh hai loai bom pittong va bom ly tdm vé nguyén ly lam viéc, luu luong, cot
ap
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4. Phan tich cac so d6 mach dién may bom

5. Trinh bay vé quat ly tam

6. Trinh bay vé quat huéng truc

7. Phan tich cac so dd mach dién may quat

8. Khi nén duoc stir dung lam gi trong cdng nghiép va dan dung

9. C4 nhitng loai may nén khi nao phé bién? néu dic diém chinh cua ching
10. Phan tich so do diéu khién tu dong may nén khi bang tiép diém dién khi
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CHUONG 5: TRANG BI PIEN- PIEN TU LO PIEN

Noi dung chinh ctia chwong

N¢i dung chinh ctia chuong V trinh bay vé khai niém, két cau 16 dién trd; 10 hd
quang; 1o cam tng; so do diéu khién nhiét do 1o
Muc tiéu cin dat dwoc ciia chwong
- Gilp sinh vién hiéu dugc cdu tao cta 10 dién trd, 16 hd quang, 16 cam tng
- Nhan dién duoc cac thiét bi trén mach dién
- Phén tich dugc nguyén ly hoat dong ctia cac mach dién
Bai 10: Trang bi dién —dién tir 10 dién (03 tiét) [2]
5.1 Khéi niém chung

Lo dién 1 thiét bi bién doi dién nang thanh nhiét nang.

Nhu ciu sir dung nhiét ning trong doi sdng va san xuat 1a rat 16n. Trong doi sdng,
nhiét ndng chuyén doi tir dién nang dugc dung dé nau nuong, sudi 4m, 13 Ui, dun
nuéec... Trong céng nghiép, nhiét ning chuyén d6i tir dién ning duoc dung dé nung,
séy, nhiét luyén, nau chay céc chit.

Luong dién ning chuyén d6i thanh nhiét ning dung trong céng nghiép 16n gip boi so
v6i trong doi sdng.

Céc 10 dién chuyén d6i dién ning thanh nhiét ning theo nhiéu nguyén 1y khac nhau:

- DUNg nhiét caa hiéu tng Joule (10 dién trd hay 16 day dbt).

- Dung nhiét ctia ngon lira hd quang (10 hd quang).

- Dung nhiét cua dong dién xoay Foucault thong qua hién tugng cam ung dién tir (10
cam Ung).

5.2 Lo dién tré

5.2.1. Khai niém chung va phén loai

Trong 10 dién tré, phan tr chinh chuyén d6i dién nang thanh nhiét nang 1a day dot khi
c6 dong dién chay qua. Lugng nhiét thu duoc la

U2
=RI’t=—t
Q R

Trong d6: R- dién tro day dot

I- Dong dién chay qua day dt

U- Dién ap dit vao day dét

T- thoi gian dong dién chay qua day dt

Nhiét luong toa ra tir day dot, qua bt xa nhiét, truyén nhiét dan nhiét va truyén nhiét
dbi luu toi vat gia nhiét, trong d6 truyén nhiét buc xa 1a cha yéu.

Phén loai 10 dién tré c6 nhiéu cach

- Theo nhiét d6 lam viéc
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+ L0 nhiét d6 thap

+ L0 nhiét do trung binh

+ L0 nhiét do cao

- Theo noi str dung

+ L0 dung trong cdng nghiép

+ L0 dung trong phong thi nghiém

+ Lo dung trong gia dinh

- Theo ché do 1am viéc

+ Lo lam viéc lién tuc

+ L0 lam viéc gian doan

- Theo két cau 10: 10 budng, 10 giéng, 10 bé, 10 dng, 1o day...
- Theo muc dich sir dung: Lo tdi, 10 ram, 10 u, 10 nung...
5.2.2. Két cau 1o dién tré
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Hinh 5.1. Lo buéng c6 cira lo dong, mé bang tay
1. Co cdu déng mé cira 16, 2 Pau boc ddy dat, 3 V6 ton day, 4 gach chju lira cach
nhiét nhiéu l6p, 5 Ddy dot, 6 Cira dan khi bao vé

Céc loai 10 dién tro déu c6 két cau twrong tu nhau, bao gdm cac phan:

- Buéng 10 1a noi gia cong nhiét. Bu@)ng 16 dugc bao boc bdi vat liéu cach nhiét,
c6 cira budng dé dua vao va lay ra cic vat can gia cong nhiét. Ctra buong duoc dong
mo bang tay (d6i véi 10 nho) hoic bang dong co dién ddi véi 10 16n). Budng 10 dang
hop chir nhat to, nho tiy theo cong suat.

- V6 16 bang kim loai.
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- Day dét.

- B diéu khién nhiét do.

Lo budng 14 loai 10 phd bién. Hinh 5.1 1a két cdu 10 budng c6 ctra dong md bang
tay.

Vi nhing 10 nhiét d6 thap thi qué trinh truyén nhiét birc xa kém hiéu qua ma chu

yéu 1a truyén nhiét d6i luu. Cach bé tri quat gi6 nhu hinh

Nap Mé o
'_'_'...-""

Ludi bdo hidm Quat
\ :

) Déng khéng khi '

L 4 X &

Gid

L

Nhiét ngiu

\_/

Day nung

Hinh 5.2. B tri quat gié trong 1o dién tré
5.2.3. Vit li¢u lam day dét
Trong 16 dién tré, day d6t 1a phan tir chinh bién d6i dién nang thanh nhiét ning

LMY
MMM

N

Yéu cau dbi voi day dot 1a:

- Chiu duoc nhiét do cao

- Do bén co 16n

- C6 dién trg suat 16n

- C6 hé sb nhiét dién tro nhod

Vit liéu 1am day d6t co thé 1a;

- Cham gia hoa ( tirc 14 day ddt it bién doi theo thoi gian, do d6 dam bao 16 ¢6 tudi tho
cao)

+ Hop kim : Cr-Ni, Cr-Al... v6i 16 ¢6 nhiét ¢6 1am viéc dudi 1200°
+ Hop chat: SiC, MoSi véi 10 ¢6 nhiét do lam viéc 1200°-1600°
+Pon chat : MO, W, C véi 16 ¢6 nhiét d6 1a viéc cao hon 1600°
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5.2.4. So @6 diéu khién nhiét do 10
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Hinh 5.3. So' do diéu khién nhiét dé 10 cd tiép diém

So d6 kha don gian va c6 hai ché do lam viéc 1a tu dong va bang tay. Nguyén tic dit
nhiét d6 16 va duy tri nhiét do dat 13 thay d6i thoi gian cip dién cho 10. Cong suit cp
va nhiét do 10 thay doi nhu hinh
Thay ddi ché d6 1am viéc nho cong tic CT chuyén d6i c6 3 tiép diém va 3 vj tri: tat (0
giira), tw dong (bén trai) va bang tay (bén phai).
Nguén dién 3 pha cdp cho 10 qua mach luc bén trai. Dong dién mdi pha dugc do boi
ampe ké qua may bién dong. Diéu khién viéc cap dién cho 10 qua cong tic to K bai
mach diéu khién bén phai. Sau khi dong aptomat Ap, dén 3L sang bao da co ngudn
cho mach diéu khién va 16 chua lam viéc.

Gia str & ché do tu dong (CT quay veé. bén trai), role R tac dong va dong dién cho
cong tic to K dé cap dién cho 1. Pén 2L bao 10 da lam viéc. Pén 3L tit. Khi nhiét do
106 dat nhiét do dat cao nhat, bo dicu khién PK dong tiép diém 1, mé tiép diém 2. Pén
1L s&ng béo 10 dat nhiét d6 cao nhat, Role R va cong tic to K mat dién. Lo khong
duoc cap dién. Khi nhiét do 10 ha thap thi tiép diém 1mé va 2 déng. Lo lai duoc cap
dién. Nhu vay, 10 dugc dong cat ngudn lién tuc va nhiét d6 160 dao dong quanh mét gia
trj on dinh

& ché do diéu khién bang tay, quay CT vé bén phai (1o duoc cap dién) hodc quay
vé vi tri gitra (10 bi cat dién). Bo DK bi loai khoi mach diéu khién. Thoi gian chuyén
d6i CT do nguoi van hanh 10 quan sat qua nhiét ké.
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5.3 Lo hd quang

5.3.1. Khai niém chung va phén loai

Ho quang la su phong dién qua khong khi giira hai dién cuc ¢ dién 4p thap ( vai chuc
von) dudi &p suat binh thuong

a) Co cau ho quang dién

(3500°C - 4000°C) -———

A 7 7 H— 0

Mgudn dién
+| mét chiéu

Hinh 5.4 Co cau ngon lira ho quang

Gié st 2 dién cuc than A va C duoc ndi véi nguén dién mét chiéu co dién ap
khoang 50V

Khi cham 2 dién cuc vao nhau, chd tiép xuc néng do vi dién tro tiép xtc 16n.
Khong khi xung quanh bi ion hoa vi nhi¢t do cao lam xudt hién cac hat mang dién tu
do Déng thot, catdt ¢ cling blrc xa dién tir vi bi dot nong. Mot s6’hat trung hoa két hop
v6i dién tur thanh ion

Khi kéo tach hai dién cuc xa nhau mdt khoang ngén thi dudi tac dung cua dién
truong E gitra hai dién cuc A va ¢, cac hat mang dién s€ chuyén dich: ion + vé cuc &m
C, ion - va dién tir vé cuc duong A.

Qua trinh chuyén dich cua ching nhu sau:

- Pién tir am do khdi lugng nho nén gia toc rat 1on va chuyén dong nhanh vé cuc
duong A va dap vao cuc A véi dong ning 16n, 1am cuc A ndng do téi 4.000°C va pha
huy manh cuc A. Cac ion* but ra tir A lai chuyén dich vé cyc am c. Ngoai ra, nhiéu
dién tir trén duong vé cuc A véi toc do 1on dd va cham véi cac phan tir khi trung hoa,
ion hoa chung (do va cham) tao ra cac ion+ va dién tr méi. Qua trinh ion héa cao lam
nhiét d6 khong gian gitta 2 cyc tang 1én rat cao.

- lon* chuyéndich vé cuc 4m ¢ v6i toc dd nho hon nhiéu so véi dién tir vi khdi
luong rat 16n nén khi va dap vao cuc ¢ khong giy ra sy pha huy manh. Nhiét do cuc c
chi khoang 3.000°c tré xudng.
lon - téi cyc duong A tuong tu nhu ion+tdi cyc am cvi dién tich va khdi lugng hai loai
nay tuong duong nhau
b) Phan loai
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- Theo dong dién st dung

+ Lo hd quang mot chiéu

+ Lo hd quang xoay chiéu

- Theo cach chay cua hé quang

+ L0 nau chay gian tiép

+ L0 nau chay tryc tiép

- Theo cach chét liéu vao 10

+ Lo chét liu bén suon

+ L0 chit li¢u trén dinh

5.3.2. Pic diém cung cip ning lweng cho 16 hé quang
5.3.2.1. Giai doan nung néng va nau chay kim loai

Cong suat dién can cip cho 10 trong giai doan nay 1a Ion nhit . Nang lugng dién
tiéu thy chiém (60 - 80)% va thoi gian kéo dai (50 - 60)% toan mé nau.

& giai doan nay, kim loai dugc nung néng 1én dén nhiét d6 néng chay va néng chay
nén can ning lugng 16n, nhét 13 luc néng chay.

- Khi HQ chay, dién cyc bi mon dan lam khoang céach dién cuc va kim loai tang
lén. Bé duy tri HQ, dién cuc phai dugc day gan vao kim loai va luc d6 dé xay ra hién
tuong qua diéu chinh 1a dién cuc bi cham vao kim loai, gay ra ngén mach lam viéc,
dong tang tir (1,5 -2,0) lan. Ngan mach lam viéc xdy ra trong mot thoi gian rt ngan
nhung lai hay xay ra nén cac thiét bi dién phai 1am viéc trong diéu kién ning né.

Pay la dic diém noi bat can luu ¥ dbi véi cac thiét bi dién trong 10 HQ

o) giai doan nay, luc dau cac mau liéu kim loai & thé ran, HQ 1am mau liéu nong
1én roi néng chay sé pha huy ngon lira HQ vi ting khoang cach dién cuc- kim loai. Lic
dé phai moi lai HQ bﬁng cach ha dién cuc xuéng cham vao kim loai roi nang lén.
Ngén mach lam vié¢c lai xay ra lac méi HQ.

- Cac mau liéu gﬁn dién cuc néng chay lam dién cuc tu dong dich xuéng dé duy
tri chiu dai ngon Itra HQ cho HQ chay 6n dinh sé tao ra hd bao quanh dién cuc. CO
thé xay ra sut 1& vat liéu khi hd ¢6 chiéu sau 16n va ngén mach lai xay ra.
5.3.2.2.Giai doan oxy hoa va hoan nguyén

O giai doan nay, kim loai dugc khir ¢ xuéng- mét gidi han nao d6 theo yéu cau
cong nghé luyén kim .Sy chay ctia ¢ giy so6i manh Fe 1ong. Pong thoi cling dién ra qua
trinh khir P,S va khi, Luc nay cling can HQ chay on dinh d6 bu lai cac t6n hao nhiét.
Cong suat nhiét yéu cau chi khoang 60% cong suat nhiét giai doan dau.

Trudce khi thép ra 10, phai qua giai doan hoan nguyén la giai doan khur oxy, khur
sunfua va hop kim hoa kim loai. Cong suat lac nay chi can khoang 30% cong suét giai
doan dau. Ché d6 ning luong twong d6i 6n dinh va chiéu dai ngon lira HQ khoang vai

chuc mm.
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5.3.2.3. Giai doan phu

Giai doan nay khong phai cung cp dién ning cho 10 vi giai doan lay san pham di nau
luyén, tu sira, vé sinh va chat liéu vao 10

5.3.3. C4c yéu cau dbi véi hé tw dong diéu chinh céng suit 10 hd quang

Céac yéu cau chinh cho mot bd diéu chinh chiéu dai ngon lira HQ (tirc 1a diéu
chinh dich dién cuc) nhu sau:

1. Pt nhay dé dam bao ché d6 lam viéc da dinh. Ving khong nhay cta bo diéu
chinh trong giai doan nau chay 14 + (3 - 6)%, trong giai doan oxy hoa va hoan nguyén
la (2 - 4)%. Duy tri sai léch Inq khdng qua (4 - 5)% tri s6 dong lam viéc.

2. Tac dong nhanh, dam bao khir ngdn mach lam viéc khong qua 3s. Tir 46 dam
bao sd lan ngit may cat 1MC khong quéa hai lan trong giai doan niu chay. Tac dong
nhanh nho téc d6 dich cuc nhanh, téi 3m/ph.

3. Thoi gian diéu chinh ngan.

4. Han ché t6i thiéu viéc dich cuc khong can thiét khi ché do lam viéc bi pha v&
trong thoi gian rit ngan (vai phan gidy) do tinh d6i xtng giita 3 pha bi mat (nhét 14 khi
khong c6 day trung tinh).

5.Thay d6i bang phang, cong suét 10 trong pham vi (20 - 125)% gia tri dinh murc
v6i sai s6 khong qua 5%

6. Chuyén doi nhanh giita hai ché d6 ty dong va bang tay

7. Tu ddng moi HQ ban dau va HQ khi bi dut.

8. Dung moi dién cuc khi mat dién
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5.3.4. So d6 cung cép dién cho 10 ho quang

GL%%J_

1MC ==

Hinh 5.5. So' do cung cdp dién cho 10 hé quang tir nguon trung ap
- Cau dao cach ly CL: dung dé phan céach luc cua 10 véi nguon khi can thiét nhu luc
sua chira
- May cit 1IMC: bao vé 16 khoi ngan mach su c¢b. May duoc chinh dinh dé khdng tac
dong khi ngan mach 1am viéc. IMC ciing ding dé déng cat mach lyc duéi tai
- Cudn khang CK. Han ché dong ngan mach lam viéc va 6n dinh sy chay HQ. Véi 10
HQ cong suat 16n hon nhiéu thi khéng cé cudn khang. Viéc 6n dinh Q va han ché
dong ngan mach do cac phan tir cam khang cua 1o dam nhiém
- May cit 2M: Mo dé dua cudn khang CK vao mach luc han ché dong ngan mach 1am
viéc & giai doan nung ndng va nau chay, han ché cong suat 10 & giai doan hoan nguyén
- Bién 4p 10 BAL dung dé ha ap va diéu chinh dién ap cip vao 1o. Biéu chinh dién ap
cap vao 10 ¢6 thé nhd d6i ndi cudn so cap 1a hinh sao hay tam giéc
- Mach ngin mach MN; La mach néi gitra BAL va l0. Mach ngan c6 dong rét 16n va
ton that trén mach ngén ciing 16n chiém 70% tong ton that trong 10. Mach ngan khéng
dugc phan nhanh, khdng méi ndi va cang ngan cang tot.
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5.4 Lo cam &g

5.4.1. Khai niém chung va phén loai

a) Nguyén ly lam viéc cua 10 cam ng

Lo cam ung (hay 10 tan sé) 1a thiét bi gia nhiét lam viéc dua trén hién tugng cam Ung
dién tir, khi mot khoi kim loai nam trong mot tir truong bién thién thi trong khéi kim
loai s& xuét hién céc s.t.d. cam ung va tao ra cac dong dién khép kin goi la dong dién
Dong dién xoay co chiéu dé tir truong ciia n6 chdng lai su bién thién cua tir truong da
sinh ra n6. Tan sé dong dién xoay bang tan sé dong dién da sinh ra n6 hay tan s cia
ngudn

b) Su dan nhiét vao kim loai

_ Blién n:én:q " Mang lugng truding Déng dign I i
dong xoay chigu “1  dién tir bign thién x0dy trong ki | oal Mhigt nang

Hinh 5.6. Qua trinh bién déi nang heong trong 16 dién cam ing
Nhiét ning kim loai thu dugc phu thugc vao 3 yéu td
- Tinh dan dién cua kim loai va tinh dan tr caa kim loai
- Cuong d6 tir truong H cua dién tir truong bién thién

- Tan s6 dong dién ngudn
¢) Phan loai thiét bi gia nhiét tan sé
- Theo tan s6 lam viéc
+ L0 tan sé cong nghiép
+ L0 trung tan
+ L0 cao tan (tan sb trén 10kHz)
- Theo pham vi st dung
+ L0 nau chay kim loai
+ L0 nung dung nung phéi cho rén , dap néng, can néng
+ L0 toi bé mat 1am viéc & tan sb cao
+ L0 sy chat dién mdi va ban dan
+ Thiét bi dan niléng
5.4.2. Cac phu kién chuyén dung é 10 cam #ng
a) Day dan cao tan
Dic trung noi troi ciia day dan dong cao tan 1 tré khang cao va cam khang dic
biét 16n do hi¢u mg bé mit ciia dong cao tan, Dong dan tap trung ra ria phia ngoai tiét
dién day dan. Mat do dong dién gén bé mat day cang 16n khi tan s cang cao. Do do,
day dan cao tan thuong 1a thanh cai det, dng rdng c6 nudc lam mét chay phia trong,
cap dong truc cao tan. O tan s6 khong cao lam, diy dan c6 thé 1a cap mot rudt, nhidu

rudt.
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Cap dong truc co trd khang va cam khang nho nhung lai ¢6 cau tric phic tap va
ton vat liéu hon.

Hién nay, di c6 nhitng cap luc cao tan din dong hang ngan A, tin sé hang ngan
kHz va dién ap hang chuc kV.
b) Cong tic to cao tin

Cong tic to lam viéc & 10 cam tGng thudng cd cuc chiu dién ap cao hang kV va
tan so toi traim kHz. Mdi cuc ¢6 hai tiép diém: tiép diém chinh (tiép diém‘1am viéc) va
tiép diém dap ho quang, Tiép diém dap HQ dat trong budng dap HQ co 1uédi, c6 cudn
day thoi tir, Hai tiép diém nbi song song nhau. Khi dong mach, tiép diém dap hd quang
dong trudce roi dén tiép diém chinh. Khi mé mach thi thao tac nguoc lai.

Tiép diém chinh con duwgc lam mat bang nude. Cudn hut cong tic to sit dung
dong di¢n mot chiéu.
¢) Tu dién

Céc tu dién dung trong 10 gia nhiét tan s6 lam nhiém vu phan ly dong dién mot
chiéu hoic bu cos @
Tu phai chiu dién ap 16n, nhiét d6 cao, tan sé cao. Lo cao tan chi yéu dung tu dién
mica va tu gém c& 16n.

d) Vong cam wng

Hinh 5.7. Hinh dang mét sé vong cdm ting

Vong cam ung 1a phu kién quan trong nhat trong 16 cam ung. N6 dan dong xoay
chiéu tan s6 cao, tao ra truong dién tir manh dé tir 46 cam tng dong xoay trong kim
loai gia nhiét.

Vi dong chay trong vong cam (mg nén ton hao & vong cam ung rét 16n, chiém t6i
(25 - 30)% cong suat 10. Vong cam mg phai dugc 1am mat tot.

Phan 16n cAc vong cam ung lam bang 6ng dong, thiét dién tron, 6 van hay chir
nhat, cuén 1 vong hay nhiéu vong thanh 6ng try. Nuédc lam mat chay trong dng cho
phép ning mat d6 dan dong 1én tdi (50 - 70)A/mm? trong khi lam mét bang khong khi
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chi cho phép (2 - 5)A/mm?,
5.4.3. Mét sb so' d6 10 cam wng dién hinh
a) Lo nau chay tan sé cong nghiép

[l
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L BX
4 3
! ‘4 1
1 )
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| 2 T .
E?“—g'ﬂ-—“—-——-—i
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Hinh 5.8. Sor do nguyén 1y dién 10 cam ing tan sé cong nghiép
Tan s6 cong nghiép 50 Hz thap nén nhiét truyén sau vao kim loai, 1am 10 néng chay
kim loai. Khi céng suét 10 nho, ngudn sir dung la 1 pha. Cong suét 10 16n ngudn st
dung la 3 pha
Ngudn ludi cap vao bién ap 10 BAL qua cau dao cach ly CL va may cit MC. Cong
suit 10 dugc diéu chinh qua cudn so cap BAL. Thir cAp BAL, mic tam giac va dién ap
cap cho 10 nhu so do lay trén 1 pha la pha C
BAL cap cho 2 16 1am viéc luan phién nhau
Khi can siy hay ting nhanh nhiét d6 l0c bat dau chay 10, 10 c6 thém may bién ap nhiéu
cap dién &p hoic may bién &p ty ngiu dé mo may véi cong suat khoang (30-50)%
cong suét 10
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Ldc 16 1am viéc binh thuong thi may bién ap nay ngung l1am viéc
b) Lo cam &ng cao tin dung may phat

~ 3- BHz
L . 2w
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hmmm T I K& ¥ d BAL

Ter
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Hinh 5.9. So d6 nguyén 1y dién Io dién cao tan ding may phat tan sé cao

May phat dong bo F do dong co khong dong bo D kéo Kich tir ctia may phat KTF
dugc cdp tir chinh luu kich tir ¢ diéu khién KT va ngudn cip vao chinh luu tir may
bién ap tu ngdu Ta.

May phét F cap dién cho 10 cam mg qua cac tiép diém cong tic to K c6 dap HQ
va mach duoc b cos @ c6 diéu chinh cip bu nhd khoa K. Vi 10 st dung cac vong cam
g khac nhau nén viéc chuyén ddi cac ving nay ciing nhu chuyén doi luan phién gitta
2 10 1a nho cac khoa mach.

Lo ¢6 cac dung cu do ludng nhu von ké, ampe ké, pha ké va oat ké. Bao vé qua
dong nhd 2Ti. Khi qua dong, role dong cuc dai 2RIm tac dong, cit mach kich tir may
phat qua tiép diém 2RIm. Bao vé qua ap nho 1Ti (do bd phong dién Pk phéng dién).
Khi d6, role dong cuc dai IRIm tic dong va cling cit mach kich tir may phat.

Truong hop riéng, 10 c6 thé co bo bién tin phu cong suat khoang 25% cong suit 10. BO
bién tan phu dugc dung khi sdy 16 hodc dé duy tri nhiét d6 cua 16 nau kim loai khi rot
kim loai. Luc nay thi bg chinh lam viéc v6i 10 thir hai

CAU HOI CUOI CHUONG
1. C6 nhitng loai 10 dién tréd nao? phan loai chung ra sao
2. Phan tich mach dién diéu khién nhiét do 16 c6 tiép diém
3. Trinh bay céc phu kién chuyén dung ¢ 16 cam ung

4. Néu cac yéu cau doi voi hé tu dong dieu chinh cong suat 10 hd quang
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5. Néu yéu cau doi véi vat liéu lam day dot

6. Trinh bay két cdu cua 16 dién tro
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CAC CAU HOI THUONG GAP
1. N¢i dung ciu héi 1
V& va trinh bay nguyén Iy hoat dong cua mach dién ham nguoc dong co dién 3 pha
Cau tra loi:

So d6 mach dién

1 2 3 4 & G T 8 9 10
Pl 1T | t |
CC
s =
% 5]
e RH'IJ—'!'
95
cD l 1 .
22 13 13
D fFm———— K2\
21 14 ]14
13 ]13 15
T L KA KT@L
14 14 16
22
K2
21
A
. Al
K ke[ ] KT
A2 A2

Nguyén ly hoat dong

Pong cau dao CD nhin nut M dé dong co hoat dong, dé ham dong co an nut D, ngat
nguon cong tic to K1, cap ngudn cho K2. Khi k1 mat nguén dong co khong ngung
han ma theo quéan tinh dong co tiép tuc quay theo chiéu 1am viéc ban dau. Cong tic to
K2 hoat dong lam phat sinh tir truong nguoc trong dong co, kéo r6 to dong co quay
nguoc lai dé can quan tinh caa dong co, mach hdm hoat dong. Sau thoi gian t dé dong
co dirng han, ro le thoi gian KT hoat dong 1am ngat dién toan bd mach

2. NOi dung ciu héi 2

V& va trinh bay nguyén 1y hoat dong mach dién ham dong ning dong co khong dong
bo 3 pha

Cau tra loi:

So dd mach dién
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Rth

K11 Rth 13
™ <

Nguyén ly hoat dong

Chudn bi lam viéc : Doéng AB1 va AB2, cap dién cho mach dong lyc va mach diéu
khién.

+ Khoi dong dong co : An nat M(3, 5), cudn day cong tac to K ¢6 dién, dong céc tiép
diém K mach dong luc cép dién truc tiép cho dong co, dong co dugc khoi dong. Déng
thot1 dong tiép diém duy tri K(3, 5) cho mach dién cudn day cong tac to.

+ Dung dong co : An nit D, tiép diém D(1, 3) ho ra, cudn day cong tac to K mat dién,
dong thoi tiép diém D(1, 9) kin, cong tic to H va ro le thoi gian RTh ¢6 dién. Cac tiép
diém thuong hé K & mach luc ho ra, dong co D bi cat dién khoi nguén xoay chiéu; cac
tiép diém H ¢ mach luc dong lai, hai pha ctia dong co duoc cip dong mot chiéu. Pong
co lam viéc & trang thai hdm dong nang. Ké tir khi RTh c6 dién, sau thoi gian chinh
dinh cta ro ro le RTh, tiép diém RTh(11, 13) ho ra, cat dién cong tic to H, dong co bi
cat khoi nguoén mot chiéu. Qua trinh ham dong niang két thic va dong co duge ham tu
do cho dén khi dimng lai.

+ Nghi lam viéc : Cat AB1 va AB2, toan bd mach dong luc va mach diéu khién bi cit
dién.

3. N0i dung cau héi 3

Trinh bay céu tric chung cua bién tan gian tiép

Cau tra loi:

Céu tao chung

Bién tan gian tiép ba pha c6 bon bo phan co ban sau

- Khau chinh luu: chuyén doi dong xoay chiéu ba pha thanh dong mot chiéu.

- Khau trung gian: lam phang cac tin hi¢u dién ap ngd ra ctia khau chinh luu.

- Khau nghich luu: chuyén d6i dong dién mét chiéu thanh thanh dong dién xoay chiéu.
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- Khau diéu khién: ddm nhi¢m nhiém vu cap xung diéu khién.

L

|7— BIEU KHIEN i__

U, F, | GHINH TRUNG NGHICH| .y, F,
— e LU GIAN |—» LUU [—>

¥

4. Noi dung cau héi 4
Trinh bay céc chuyén dong trén MCKL ?
Cau tra loi:
Trén MCKL c6 2 loai chuyén dong la chuyén dong chinh hay co ban va chuyén dong
phu (khdng lién quan t&i qua trinh cit kim loai)
Chuyén dong chinh géom
+ Chuyén dong cit hay chuyén dong lam viéc 1a chuyén dong dua dao cat an vao phoi
dé cat got kim loai
+ Chuyén dong an dao 1a chuyén dong xé dich dao cat hoic xé dich phoi dé tao ra mot
I6p phoi mai

Chuyén dong phu 13 nhitng chuyén dong chuan bi gia cong, hiéu chinh phuc vu
cho viéc gia cong cat got. Vi du: dich chuyén nhanh dao hodc phdi, nang-ha xa cua
may bao giudong, kep ga dao, ga phdi, bom nudc,bom dau, gat phoi, v.v...
5. No§i dung cau héi 5
Trinh bay yéu ciu trang bi dién may tién
Cau tra loi:
- Truyén dong chinh cia hau hét cac may tién nho va trung binh 1a dung dong co
khong dong bo ba pha rd to 16ng soc vi lap dat thuan tién cung hop toc do, gia ré, sir
dung tin cay. Viéc diéu chinh toc d6 quay truc chinh nhd chuyén doi tbe do & hop sb
- M6t s6 may tién st dung dong co 16 to 16ng soc hai hay nhiéu cap téc do, két hop voi
hop toc d6 nén ting dugc dai diéu chinh
- Khi ham va dao chiéu nhanh truc chinh cia may can sir dung cac ly hop khi hoic céc
ly hop dién tir dé ngat truc chinh khoi mach lién két véi dong co
- Truyén dong nhiéu dong co trén mdy s& dé dang tu dong hda va giam téi thiéu kich
thudc may chang han dung dong co riéng dé di chuyén nhanh ban dao
- P6i v6i cac may tién 16n, tién nang.. voi yéu cau diéu chinh tbc do vo cap, truyén
dong dién truc chinh thudng dung dong co dién mot chiéu
- Chuyén dong an dao & may tién nho va trung binh Iy tir chuyén dong chinh, con &
may tién lon dung dong co riéng
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- Céc chuyén dong phu thudng ding dong co khong dong bo ba pha rd to 1ong soc

6. Noi dung cau hoéi 6

Trinh bay yéu ciu trang bi dién may khoan

Cau tra loi:

- Quay truc chinh nho dong co khong dong bo ba pha rd to 16ng séc mét tée do hay
nhiéu téc do. Dai diéu chinh téc do twong dbi 16n

- Truyén dong an dao thuong lay tir truyén dong chinh qua co cu co khi

- May khoan can c6 thé ngoai dong co truyén dong chinh cé cac dong co phu nhu dich
can lén xudng, dich u ga miii khoan va déu dung dong co ba pha r6 to 10ng s6¢

Truyén dong dién may khoan can dam bao céc yéu cau sau

- O may c6 thé tién hanh cat ren thi dong co truyén dong chinh phai dao chiéu

- Chuyén doi téc do truc chinh va toc do an dao phai dé dang véi thoi gian ngan

- Phai ¢6 céc cong tac hanh trinh

- May chi 1am viéc dugc khi can khoan da & vi tri ¢b dinh, ga chat

7. Noi dung cau héi 7

Néu céac bao vé va lién dong trong so do diéu khién may tién T616

Cau tra loi:

Bao vé ngan mach bang cau chi

Bao vé dién 4p o bang tiép diém I & vi tri O. Khi mét dién va c6 dién lai, may khong tu
chay ma phai gat tay gat CM vé vi tri O dé rowle dién ap RA c6 dién

Bao vé dién 4p thap ( dudi 85% Udm) bang role dién ap RA vi lac d6 role nay khong
tac dong

Chang ngan mach luc khi 2 cong tac 1K va 2K lam viéc dong thoi nho khoa chéo

8. N¢i dung cau héi 8

Néu cac bao vé trong so d6 mach dién may mai 3b722

Cau tra loi:

Tiép diém ALD dam bao du dau béi tron thi dong co quay d4 mai méi hoat dong
Rowle dong RD dam béo ban tir bi dirt mach thi ban nging di chuyén vi dong co bom
thuy luc khong 1am viéc, tiép diém RD (5-17) ¢ mach cong tic to KTL mo ra

Khi di chuyén tay gat co khi vé vi tri 1am viéc bang tay, tiép diém 1HT bi ti, néu dong
lai thi viéc di chuyén nhanh u da mai méi lam viéc duoc

Cong tic hanh trinh 4HT khong cho u da mai 1én phia trén. Bao vé qua tai cac dong co
bé“mg role nhiét. Bao vé ng.’fm mach béng cau chi

9. Noi dung cau héi 9
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Trinh bay cic yéu cau ddi voi truyén dong dién thang may
Tra loi:

Hé truyén dong dién cho thang may phai dap ung cac yéu cau chung nhu moi hé
truyén dong dién. Do 1a:

- V& mit k¥ thuat: don gian trong van hanh, hoat dong tin cdy, thiét bi bén, tudi tho
cao, hiéu suit cao.

- V& mat kinh té: von dau tu thich hop vé6i noi sir dung, chi phi vé bao dudng va van
hanh thap.

Ngodi ra, vi thang may 14 thiét bi van chuyén nguoi theo phuwong thang dimg nén
con phai dam bao an toan tuyét ddi, chay ém, khong gay cam giac khé chiu cho hanh
khach va dimg cabin chinh x4c ngang san tang.

Yéu cau vé chay ém: cabin chuyén dong ém hay khong 1a phu thudc vao gia toc
khi m¢ may va ham may, cac tham sb dic trung cho ché d6 nay la tdc do v, gia tdc a,
va do giatp

Yéu cau ding chinh x4c: Ding chinh x4c budng thang 1a mot yéu cau quan trong
clia truyén dong thang mdy.Yéu cau nay nham dam bao thuan loi cho van chuyén hang
hoa cling nhu van chuyén nguoi, dong thoi nang cao ning suat cta thang may.Ké tir
khi ¢6 1énh dirng thang cho dén khi budng thang dimg & vi tri san tang can ding can
mot khoang thoi gian nhat dinh, thoi gian d6 lam budng thang di chuyén thém mot
quing, quing dé chinh 13 46 dung khong chinh xic cua budng thang Néu xac dinh
duoc quang nay, ta s€ b6 tri duoc thiét bi tin hiéu dirng mét thang & mot vi tri co thé
han ché duoc do dung sai 1éch nay.

10. N§i dung cau héi 10

Trinh bay yéu cu doi véi hé truyén dong cAu truc

Tra loi:

- Cac phan tir cdu thanh phai don gian, tin cdy va dé dang thay thé,

- Mach diéu khién phai c6 bao v¢ dién ap "0", bdo v¢ qua tai va ngén mach.

- Cac qué trinh qua do xay ra theo mot luat dinh sin phu hop véi hoat dong cua cau
truc.

- Mdi hé truyén dong (nang ha, xe con, xe cau) c6 so d6 diéu khién riéng.

- Cac chuyén dong 1én xudng ctia co cau nang ha, di chuyén cia xe con, xe cau phai c¢6
cac cong tac han ché hanh trinh,

- Pam bao ha hang 6 toc do thap,

- Khong cho cau truc hoat dong khi c6 ngudi lam viéc ngoai cabin, trén xe con hodc xe
cau.

11. N§i dung cau héi 11
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Trinh bay nguyén 1y lam viéc cia bom rot canh gat

Tra loi:

Bom canh gat ¢6 vo bom tron 1 véi roto 2 1éch tam. Roto hinh tru va ¢6 cac ranh
trong d6 dat 14 gat 3 nam sat ranh va 14 gat ludn bi diy ra boi 16 xo 4. Do vy, hai 14
gat ty sat vao thanh trong ctia vo 1, tao ra hai khoang riéng biét 5 va 6,

Khi roto quay, cac 14 gat dich chuyén vao ra trong rinh va ty sat vo bom. Theo chiéu
quay khoang 5 ting thé tich, chat 1ong bi hut vao qua 6ng hit 7 con khoang 6 giam thé
tich, 4p suét chat 1ong tang va chat 1ong dugc day ra 6ng day 8

12. N¢i dung cau héi 12

Trinh bay nguyén ly hoat dong cua quat ly tdm

Tra loi:

Guong dong hay banh xe cong tac la bo phan chinh ciia quat. Cac canh cong trén
banh xe cong tac cd thé cong vé phia trudc chiéu quay, thang hay cong vé phia sau
chiéu quay nhung khi d6 quat s& c6 ap suat khi khac nhau va hiéu suit khac nhau.
Thudng thi canh cong quay vé phia sau chiéu quay. Khi ra khoi guong dong s& vao
thiét bi ddn hudng va chuyén vao ong hinh trén ¢ roi ra ngoai
13. N§i dung cau héi 13
Néu ciu tao quat gi6 mot pha c6 tu dién
Tra loi:

Quat giéo mot pha co tu dién dung lam mat hodc thong gidé trong cac nha xudng
hoic trong gia dinh. Day 14 loai quat rat ph6 bién va mach dién rat don gian, Pong co
kéo quat c6 2 cudn day ¢ stato.

- Cudn lam viéc 1a cudn sinh ra tir truong chinh dap mach.

- Cudn khoi dong (ciing dong thoi lam viée véi cudn 1am viée) mac ndi tiép véi mot tu
dién dé tao ra dong dién I¢ch pha véi dong dién ctia cudn lam viéc modt goc gﬁn
90°dién.

14. N¢i dung cau héi 14

Trinh bay két cau cua 10 dién tré
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Tra loi:
Céc loai 10 dién tré déu c6 két cAu twong ty nhau, bao gdm cac phan:
- Bué)ng 10 14 not gia cong nhiét. Bué)ng 16 duoc bao boc badi vat liéu cach nhiét,
O ctra budng dé dua vao va lay ra cic vat can gia cong nhiét. Ctra budng duge dong
mé bang tay (d6i véi 10 nhd) hodc bang dong co dién ddi véi 10 16n). Budng 10 dang
hop chir nhét to, nho tuy theo cong suit.
- Vo 16 bang kim loai.
- Day dét.
- B diéu khién nhiét do.
Lo budng 1 loai 16 phd bién, két cdu 10 budng cé cira dong md bing tay.
Véi nhitng 10 nhiét do thap thi qua trinh truyén nhiét buc xa kém hiéu qua ma cha yéu
1a truyén nhiét d6i luu
15. N¢i dung cau héi 15
Néu yéu cau ddi véi vat liéu lam day dot
Tra loi:
Yéu cau dbi voi day dot 1a:
- Chiu duogc nhiét do cao
- Do bén co 16n
- C6 dién tro suat 16n
- C6 hé s6 nhiét dién tré nho
Vit liéu 1am day d6t co thé 1a;
- Cham gia hoa ( ttrc 1a day dot it bién doi theo thoi gian, do d6 dam bao 10 ¢ tudi tho
cao)
+ Hop kim : Cr-Ni, Cr-Al... v6i 10 ¢6 nhiét do 1am viéc dudi 1200°
+ Hop chat: SiC, MoSi véi 16 ¢6 nhiét do 1am viéc 1200°-1600°
+ Pon chat : MO, W, C véi 10 ¢6 nhiét dd 1a viéc cao hon 1600°

160



BAl TAP THU'C HANH
Bai thuc hanh sé 1: Pao chiéu dong co khong dong bd 3 pha (so tiét: 02 tiét)
+ Muc dich caa bai thyc hanh
- Biét cach str dung phan mém cadesimu

- Hiéu duoc nguyén 1y dé dao chiéu dong co khong dong bd 3 pha
- V€ va mo6 phong dugc so dd mach dong luc, mach diéu khién trén phén mém cade
simu
- Néu duogc nguyén Iy hoat dong cta hé thong
- D4u ndi, van hanh mach dién trén thiét bi thuc
+ Yéu ciu cin dat dwoc caa bai thuc hanh: Sinh vién hiéu duoc nguyén 1y hoat
dong, vé va d4u ndi mach dién
1.1.Thiét bi thwe hanh
Thiét bj bao gdom:
- B6 ngudn 3 pha (PS-300)
- Khi nguon 3 pha va 1 pha (IES — PS3)
- Khéi khoi dong tir (MC — 804)
- Khbi cong tic diéu khién (SM — 806)
1. B6 ngudn 3 pha 220/380 VAC
Khéi nguodn 16i vao dit trong buc dudi bang, cho phép két ndi ngudn véi ludi
dién va cap ngudn cho bang thi nghiém. Khdi c6 cac cong tic, 6 cim 220/380V

(3 pha) va cac chdt dién ap 1.

°J PS-300 NGUON 3 PHA 4
MAIN POWER POWER ON
® ® ®
L1 L2 L3 N O
- WO
B (<

Hinh 1.1: Khéi nguon ba pha trong buc nguon
- Cong tac bao vé dong do MAIN POWER 14 loai 3 pha 4 day. Pau vao nguén
liy tir cap phia sau buc ngudn.
- Cong tac bao vé qua tii POWER ON cap dién ngd ra 3 pha. Pau vao nguén
ldy tir ngd ra cong tic MAIN POWER
2. Khéi nguén ba pha va mot pha IES — PS3
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Khéi nguén 3 pha 1 pha (hinh 1.2) str dung dé cung cép nguén 3 pha cong suét
cho mach dong luc va mach nguén 1 pha 220VAC cung cép cho mach dién diéu
khién. Trong khdi bao gom:

- B6 cdu chi 3 pha (FS1, FS2, FS3) va cdu chi 1 pha (FS4),

- MCCB ¢6 bg bao v¢ dong trén ro le nhiét 16A.

- Cong tic SWO cap ngudn diéu khién 220 VAC.

IES-PS3  KHOI NGUON BA PHA VA MOT PHA V"""

L1 o
L2 E —~
=N\F—@—c o= |l > —O——0)12
13 : .
N\F—@— o |l > —@——0)13

N : ' ' :
o . — {O)N

MccB Sl

FUSE MCCB
F$1  FS2 FS3  FS4

Hinh 1.2: Khoi nguén ba pha va mét pha IES — PS3
3. Khéi khoi dong tir MC — 804
Khéi MC — 804 bao gdm 4 bo cong tic to (K1, K2, K3, K4) va 4 bo ro le nhiét,
dién ap cudn diéu khién 220 VAC.
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Hinh 1.3: Khoi khéi dong tir MC -804
4. Khbi cong tic diéu khién SM — 806
Khéi SM — 806 bao gém 6 nut nhan (S1 dén S6), 1 cong tic khan cép, 1 cong

téc 3 vi tri, 2 cong tac hanh trinh va 1 bo ro le thoi gian.

SM-806 K61 cONG TAC VIELINA
S S2 S3 4 S5 S6

1 T 2 1 f 2 1 T 2 1 T 2 1 f H 1 T H

3 oo 4 3 E_ 4 3 E_ |y 3 liov'c 4 3 i 4 3 i 4

S0

AP gf Gg? Cgf gl (e

Hinh 1.4: Khoi c¢ong tdc to diéu khién SM — 806
1.2. Cac buéc thuc hanh:

Budc 1: V€ mach dong luc, mach diéu khién trén phan mém cade simu

Tai phan mém cadesimu V4. https:/blog.xuanthanh.net/2020/10/phan-mem-ve-va-mo-

phong-mach-ien-cong.html
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Trén thanh cong cu lay thiét bi va noi day tuong ing
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Mach dong luc dao chiéu quay déng co
khéng déng bé 3 pha
N
RN
[ 1
l K1 I
K
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Mach diéu khién déo chiéu quay dong co
khong déng bo 3 pha ding nit nhan kép

Budc 2: Dau nbi mach dién trén thiét bi thuc

Budc 3: Kiém tra lai mach sau khi déu ndi

Budc 4: Van hanh mach, kiém nghiém két qua so voi mo phong

1.3. Viét bao c4o va nhén xét két qua thwe hanh

- Sinh vién sau khi thuc hanh d4u ndi, va mé phong trén phan mém nhédn xét vé két
qua

- néu nguyén ly hoat dong ctia mach
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Bai thuc hanh sé 2: Piéu khién dong co hoat dong theo yéu cau (so tiét: 08 tiét)
+ Muc dich caa bai thyc hanh
- Phén tich yéu cau bai toan diéu khién dé thiét ké mach

- V€ va m6 phéng duoc so dd mach dong luc, mach diéu khién trén phﬁn mém cade
simu

- Néu duogc nguyén Iy hoat dong cta hé thong

- P4u ndi, van hanh mach dién trén thiét bj thuc

+ Yéu ciu can dat dwoc cua bai thwc hanh: Sinh vién v& , mé phong va dau ndi
kiém nghi¢m dugc hoat dong cua mach trén thiét bi thuc

2.1.Thiét bj sir dung:

- Module may mai, may phay

- Phan mém cadesimu

2.2. Cac buéc thuc hanh:

2.2.1.Yéu cau 1: Pong co 1 chay trude, dong co 2 chay sau, an nat dimg ca 2 dong co
Budc 1: V& va mo phong mach trén phan mém cade simu

L1

L3 L2
T A N
CB \ N\

94 3 JKi 3 [ kK2
RN RN2
BC pC
3 '
I Kl I
ON2
7 K1 9
0 K2
K2

Mach diéu khién m& may trinh ty hai dong co
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Sinh vién c6 thé tu duy vé mach ding thém timer dé chay tuan tu 2 dong co

Buéc 2: Pau nbi trén thiét b thue

Budc 3: Kiém tra mach sau khi dau nbi

Budc 4: Cip ngudn va van hanh theo nguyén 1y 1am viéc ctia mach

2.2.2.Yéu ciu 2

Hai dong co hoat dong tudn tu theo quy trinh sau: dong co 1 hoat dong trudc; dong co
2 hoat dong sau; dong co 2 tat trudc; dong co 1 tat sau

Budc 1: V& va mo phong mach trén phian mém cade simu

- Mach dong luc gidng yéu cau 1

- Mach diéu khién

Sinh vién ¢ thé tu duy vé mach theo cach khac vé viéc dung thiét bi va di day sao cho
van dam bao yéu cau cua bai toan (1 yéu cau co thé cd nhiéu cach thiét ké mach khac
nhau)

Budc 2: Pau nbi trén thiét bi thuc

Buéc 3: Kiém tra mach sau khi ddu ndi

Budc 4: Cap ngudn va van hanh theo nguyén 1y 1am viéc ctia mach

2.2.3.Yéu cau 3

Hai dong co hoat dong tuan tu theo quy trinh sau: dong co 2 hoat dong trudc; dong co
1 hoat dong sau; dong co 1 tat trudc; dong co 2 tat sau

Budc 1: V& va mo phong mach trén phan mém cade simu

- Mach dong luc gidng yéu cau 1

- Mach diéu khién

Str dung 2 nut mo may, 2 nit ding may, 2 contactor, ro le nhiét dé xay dung mach
diéu khién. Sinh vién tu duy dé v& mach

Budc 2: Dau noi trén thiét bi thuc

Budce 3: Kiém tra mach sau khi dau nbi

Budc 4: Cap ngudn va van hanh theo nguyén 1y 1am viéc ctia mach

2.2.4. Yéu cau 4:

Khi nhan ON1 dong co 1 chay trude, sau d6 5s trg 1én méi nhan ON2 thi dong co 1
dirng va dong co 2 chay. Khi nhan OFF s& dirng bat cir dong co nao

Budc 1: V& va mo phong mach trén phian mém cade simu

- Mach dong luc giéng yéu cau 1
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- Mach diéu khién

Stur dung 2 nut An mé& may, 1 nat dung, contactor, rowle nhiét, timer dé vé mach

Budc 2: Pau nbi trén thiét bi thuc

Buée 3: Kiém tra mach sau khi ddu ndi

Budc 4: Cap ngudn va van hanh theo nguyén 1y 1am viéc ctia mach

2.2.5. Yéu cau 5:

Khi nhan nat ON thi 2 BC hoat dong theo chu trinh bén dudi, nhan OFF ding ca hai
dong co

— DC1 chay ——22— P2 chay ———# DC1vaDC2 tht —

Sinh vién v€ mach dong luc va mach diéu khién trén cadesimu

2.2.6. Yéu ciu 6:

DC1 chay trudc, 5 gidy sau PC2 chay. Dung PC1 — BC2

Sinh vién v€ mach dong luc va mach diéu khién trén cadesimu

2.3. Viét bao cao va nhan xét két qua thue hanh

- Sinh vién sau khi thuc hanh dau ndi, va mo phong trén phan mém nhén xét vé két
qua

- Néu nguyén 1y hoat dong ctia mach
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Bai thuc hanh s6 3: Trang thai him ngwoc dong co khong dong bd 3 pha (so tiét:
02 tiét)

+ Muc dich caa bai thyc hanh

- Phén tich yéu cau bai toan diéu khién dé thiét ké mach

- V€ va m6 phéng duoc so dd mach dong luc, mach diéu khién trén phﬁn mém cade
simu

- Néu dugc nguyén ly hoat dong cua mach

- P4u ndi, van hanh mach dién trén thiét bj thuc

+ Yéu ciu can dat dwoc cua bai thwc hanh: Sinh vién v& , m6 phong va dau ndi
kiém nghi¢m dugc hoat dong cua mach trén thiét bi thuc

3.1.Thiét bi sir dung:

Thiét bi bao gom:

- B6 ngudn 3 pha (PS-300)

- Khéi nguon 3 pha va 1 pha (IES-PS3)

- Khdi khoi dong tir (MC-804)

- Khéi cong tac diéu khién (SM-806)

- Khoi gia lap dong co truyén dong .

L

Hinh 3.1: M6 hinh hé thong
3.2. Cac buéc thuc hanh:

Budc 1: V€ va moé phong mach trén phan mém cade simu

168



—1

A B j';f 0
E
caf] o X w |
T o _'%“*T L]
L

K RN
00 [ ece o
3 ETZ K |—|H
. _- AR Iﬁrlt’rz
Kr m T — r—H II{I e S

Hinh 3.2. Mach ham nguoc dong co khéng dong bé ba pha
Budc 2: Pau nbi trén thiét bi thuc
Buéc 3: Kiém tra mach sau khi ddu ndi
Budc 4: Cap ngudn va van hanh theo nguyén 1y 1am viéc ctia mach
3.3. Viét bao cao va nhan xét két qua thue hanh
- Sinh vién sau khi thuc hanh dau ndi, va mo phong trén phan mém nhéan xét vé két
qua

- Néu nguyén 1y hoat dong ctia mach
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Bai thuc hanh so 4: Piéu khién dong co khong dong b 3 pha sir dung cong tic
hanh trinh (sé tiét: 03 tiét)

+ Muc dich caa bai thyc hanh

- Phan tich yéu cau bai toan diéu khién dé thiét ké mach

- V€ va m6 phéng duoc so dd mach dong luc, mach diéu khién trén phﬁn mém cade
simu

- Hiéu duoc cac thiét bi trén module thuc hanh

- Néu dugc nguyén 1y hoat dong ctia mach, cia céng tic hanh trinh

- D4u ndi, van hanh mach dién trén thiét bi thuc

+ Yéu ciu can dat dwoc cia bai thwc hanh: Sinh vién v& , md phong va dau ndi
kiém nghi¢ém dugc hoat dong cua mach trén thiét bi thuc

4.1.Thiét bi sir dung:

Str dung module may phay, may mai

4.2. Cac buéc thue hanh:

Budce 1: V€ va md phdng mach trén phan mém cade simu

- Mach dong luc
RN
L1 o B K1
‘s |
L2 1, o
L:]J'J “f 11
LA
LA
- Mach diéu khién

Sinh vién v€ mach

Budc 2: Sir dung co ciu md phong hoat dong cho cong tic hanh trinh

Budc 3: Dau ndi trén thiét bi thuc

Budc 4: Kiém tra mach sau khi dau nbi

Budc 5: Cap ngudn va van hanh theo nguyén 1y lam viéc ctia mach

4.3. Viét bao cao va nhan xét két qua thue hanh

- Sinh vién sau khi thuc hanh dau ndi, va mé phong trén phin mém nhan xét vé két
qua

- Néu nguyén 1y hoat dong ctiia mach
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Bai thuc hanh s6 5: Trang bi dién va van hanh mé hinh may mai (s6 tiét: 05 tiét)
+ Muc dich caa bai thyc hanh
- Phan tich yéu cau bai toan diéu khién dé thiét ké mach dua vao yéu cau trang bi dién

cho cic chuyén dong ctiia may mai

- V€ va mo phong dugc so dd mach dong luc, mach diéu khién trén phén mém cade
simu

- Hiéu duoc céc thiét b trén module thyc hanh

- D4u ndi, van hanh mach dién trén thiét bi thuc

+ Yéu cau can dat dwoc cia bai thuc hanh: Sinh vién v&, mé phong va déu ndi kiém
nghi¢m dugc hoat dong cua mach trén thiét bi thuc

5.1.Thiét bi sir dung:

Thiét bj bao gdom:

- B6 ngudn 3 pha (PS-300)

- Khi nguon 3 pha va 1 pha (IES-PS3)

- Khéi khoi dong tir (MC-804)

- Khbi cong tic diéu khién (SM-806)

- Khéi gia 1ap dong co truyén dong .
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Hinh 5.1: M6 hinh hé thong

5.2. Cac budc thuc hanh:
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Budce 1: V€ mach va mo phdng trén phan mém cadesimu

Budc2: Bau noi dong co quay d4 mai va dong co bom nudc

=
[H:]
L[
T R |
M1 M2
L 220VAC N
I 51 52 K1 F1 l
Ty i -y
— : LH—
K1
i
Budc 3: Pau ndi dong co bom dau
i ——
——=
- —3
CB
= = =
rA 3 1
G@
L 220VAC N
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B A
7] W

N{m
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Budc 4: Bau ndi dong co nang ha da mai
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Hinh 5.2 So @6 mach dong luc
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Hinh 5.3 So' d6 mach diéu khién
5.3. Viét bao cdo va nhan xét két qua thuc hanh
- Sinh vién sau khi thuc hanh dau ndi, va mé phong trén phian mém nhan xét vé két
qua
- Néu nguyén 1y hoat dong cia mach.
Bai thwc hanh sé 6: Trang bi dién va vin hanh mé hinh may phay (s6 tiét: 05 tiét)

+ Muc dich caa bai thuc hanh
- Phan tich yéu cau bai toan diéu khién dé thiét ké mach, dya vao yéu cau trang bi dién

cho cac chuyén dong trén may phay

- V€ va m6 phoéng dugc so dd mach dong luc, mach diéu khién trén phén mém cade
simu

- Hiéu duoc cac thiét bi trén module thyc hanh

- Dau néi, van hanh mach dién trén thiét bi thuc

+ Yéu cau can dat dwoc cia bai thuc hanh: Sinh vién v&, mé phong va dau ndi kiém
nghi¢m dugc hoat dong cua mach trén thiét bi thuc

6.1.Thiét bi sir dung

Mo hinh may phay

Mo hinh diéu khién hé théng dién may mai bao gém cac chic ning (hinh 6.1)
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Hinh 6.1: M6 hinh diéu khién hé thong dién may phay

Thiét bi bao gdom:

- B6 ngudn 3 pha (PS-300)
- Khéi ngudn 3 pha va 1 pha (IES — PS3)
- Khéi khoi dong tir (MC — 804)
- Khéi cong tic diéu khién (SM — 806)

- Khdi gia lap dong co truyén dong.
1. B6 ngudn 3 pha 220/380 VAC

Khoi nguon 161 vao dat trong buc dudi bang, cho phép két ndi nguon véi ludi

dién va cip ngudn cho bang thi nghiém. Khéi cé cac cong tic, 6 cam 220/380V

(3 pha) va cac chdt dién ap 1 pha (hinh 6.2).

°J PS-300 NGUON 3 PHA 2
MAIN POWER POWER ON
® @ ®
L1 L2 L3 N O
(-]
<) a

Hinh 6.2: Khoi nguon ba pha trong buc nguon
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- Cong tic bao vé dong do MAIN POWER 1a loai 3 pha 4 day. Pau vao ngudn

14y tir cap phia sau buc ngudn.

- Cong tic bao vé qua tai POWER ON cép dién ngd ra 3 pha. Pau vao ngudn

14y tir ngd ra cong tic MAIN POWER
2. Khéi nguén ba pha va mot pha IES — PS3

Khéi ngudn 3 pha 1 pha (hinh 6.3) st dung dé cung cap ngudn 3 pha cong suét
cho mach dong luc va mach ngudn 1 pha 220VAC cung cip cho mach dién diéu
khién. Trong khdi bao gdm:

- B6 céu chi 3 pha (FS1, FS2, FS3) va cdu chi 1 pha (FS4),

- MCCB ¢6 bg bao v¢é dong trén ro le nhiét 16A.

- Cong tac SWO cap nguon diéu khién 220 VAC.

IES-PS3  KHO! NGUON BA PHA VA MOT PHA “""™*

L1 Sl
o_/\FSA,‘_._o 1|l > —@——0)u
L2 E =

N\F—@—cio—1 1l > —O@—0)12
L3

NF—@— o fl > —@——O)u3

(§1M
MCCB
MCCB
FS1 FS2 FS3 PS4
MM-207
11 . FS4 )
m
() @ SWo ® 2w

N
OFF ) W % W—" g%

Hinh 6.3: Khoi nguén ba pha va mét pha IES — PS3
3.Khéi khoi dong tir MC — 804
Khéi MC — 804 (hinh 6.4) bao gdm 4 b cong tic to (K1, K2, K3, K4) va 4 bo
ro le nhiét, dién ap cudn diéu khién 220 VAC.
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Hinh 6.4: Khéi khéi déng tie MC -804
4. Khbi cong tac diéu khién SM — 806

Khéi SM — 806 (hinh 6.5) bao gém 6 nat nhan (S1 dén S6), 1 cong tic khan

cép, 1 cong tic 3 vi tri, 2 cong tac hanh trinh va 1 bo ro le thoi gian.

SM-806 KHO1 CONG TAC VIELINA

83 S4 S5 S6
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Hinh 6.5: Khoi c¢ong tdc to diéu khién SM — 806
5. Khbi gia 1ap dong co truyén dong (MM — 207)
Khébi MM — 207 (hinh 3.6) gdbm 4 bo dén 3 pha gia 14p 4 dong co 3 pha.
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Hinh 6.6: Khoi gia ldp dong co truyén dong.
6.2. Cac buéc thue hanh

Budc 1: V€ va mo6 phong mach trén phan mém cade simu

- Mach dong luc
CB
L1M
L2 Ff—4%
<
L3 4
K1 K2 K3
:::::JI::: = = = K4
RN1
C J RNZ £ 3 C 1 RN3
BC1 BC2 BC3

- Dua vao mach dong luc va yéu cdu trang bi dién cho mdy phay sinh vién thiét ké
mach diéu khién trén phﬁn mém cadesimu, sau d6 mo phdng hoat dong cua mach
Budc 2: Dau nbi trén thiét bi thuc

Budc 3: Kiém tra mach sau khi dau ndi

Budc 4: Cip ngudn va van hanh theo nguyén 1y 1am viéc ctia mach

6.3. Viét bao cdo va nhan xét két qua thyc hanh
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- Sinh vién sau khi thyc hanh dau ndi, va mo phong trén phan mém nhan xét veé két
qua

- Néu nguyén 1y hoat dong cia mach
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Bai thwc hanh sé 7: Trang bi dién va van hanh mé hinh cau truc (s6 tiét: 02 tiét)
+ Muc dich caa bai thyc hanh
- Nam duoc ciu tao va nguyén 1y hoat dong ctia dong co dién mat chiéu

- Ném duoc cac thiét bi thie hanh thi nghiém
- Nam dugc so d dau ndi hé théng
- Néu duoc nguyén Iy hoat dong ctia hé thong
+ Y&u cau can dat dwogc caa bai thuc hanh: Sinh vién hiéu duoc nguyén 1y hoat
dong cua hé thong, biét cach dau ndi danh gia két qua thuc hanh
7.1.Thiét bi sir dung
Thiét bj bao gdom:
1. Thiét bi mach dong luc
a, PDOng co xe con, xe to.

Ta stir dung dong co 3 pha Teco 1/4hp.

Hinh 7.1: Péng co 3 pha di chuyén xe to.

Mot s6 thong sb ky thuit :

Tan s6(Hz) 50

bién &p (V) 380~ 660
Toc do quay (v/p) 1400
Trong luong(KQ) 8

DPong co xe con nang khoi palang di chuyén trén dam chinh nén ciing phai yéu

cau ddo chiéu dong co.
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Hinh 7.2: Déng co 3 pha di chuyén xe con.

Thong s6 k¥ thuat:
Tan s6 50-60Hz
bién ap 220v
Cong suat 180w

b, Bién tan
Bién tan 1a thiét bi lam thay doi tan s6 dong dién dit 1én cudn day bén trong
dong co va thong qua dé c6 thé didu khién toc do dong co 1 cach vo cap, khong can
ding dén cac hop sb co khi. Bién tan thuong s dung cac linh kién ban dan dé dong
ngat tudn tu cac cudn diy cua dong co dé lam sinh ra tir trudng xoay lam quay ro-to

(rotor).

Hinh 7.3: Bién tan va dong co

Pham vi sir dung
Cac bo bién tan ban din ding dé khoi dong va diéu chinh téc d6 dong co dién
xoay chiéu 3 pha. C6 nhiéu kich c& cong suit khac nhau phu hop véi timg loai cong

suat dong co.
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Hinh 7.4: Bién tan LS- IC5
Trén co so lya chon dong co diu Y c6 mirc dién ap 220v ta can chon lya bién

tan 1 pha ra 3 pha c6 cac thong s k¥ thudt nhu sau

 SV008iC5-1

200-230V 1 Phase
M 2 50/60Hz
OUTPUT g-Alnput v

3 Phase
0-400Hz
)

Hinh 7.5: Théng sé bién tan LS-1C5

So' do dAu ndi cia bién tin LS-1C5 ;
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Hinh 7.6: So do6 ddu néi bieén tan LS —IC5

7.2. Cac budc thwe hanh

Bai 1: Lip rap trang bi dién cho hé thong diéu khién ciia xe to ¢ ché dd dicu

Khién bang tay.

Ché d6 didu khién bang tay 13 viéc st dung cac nut bAm ( dung khan cip, tam

dimg, quay trdi, quay phai ) nham diéu khién viéc quay dong co to

(dimg toan bo - do su cb, tam dimg, quay trai, quay phai), qua d6 khién xe to

chuyén dong nhu y mudn cua nguoi di€u khién.

So do hé thdng diéu khién xe to & ché do bang tay bao gdm cac thanh phan nhu

Sau:

- Modul bién tin ABBQ ( ¢6 chira contactor K1,K2)

+ Khéi nat bAm

+ Dong co xe to

Bai toan thuc té : Khi xe to cham vao cong tic hanh trinh gioi han dong co xe to

quay trai, thi dirmg quay tréi, c6 thé quay phai dé tré lai vi tri hoat dong.

Budc 1: V€ va moé phong mach trén phan mém
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Budc 2: Bau noi mach theo so do
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Hinh 7.7: So do két néi diéu khién xe to ché dé bang tay

Bai 2: Lip rap trang bi dién cho h¢ thong diéu khién ciia xe con & ché do dicu
khién bang tay.

So d6 hé thong diéu khién xe con & ché do bang tay bao gom cac thanh phan nhur
Sau:

- Modul bién tin ABBQ ( ¢6 chita contactor K3, K4)

+Khoi nit bim

+ DPong co xe con

Bai toan thuc té : Khi xe con cham vao cong tic hanh trinh gidi han dong co xe

con quay trai, thi dirng quay trai, c6 thé quay phai dé trd lai vi tri hoat dong.
Budc 1: V& va mo phong mach trén phan mém

Budc 2: Pau no1 mach theo so do
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Hinh 7.8: Sor do két néi diéu khién xe con ché d¢ bang tay
7.3. Viét bao cao va nhan xét két qua thwc hanh
- Sinh vién sau khi thyc hanh ddu nbi, v mé phong trén phan mém nhan xét vé két
qua

- Néu nguyén 1y hoat dong ctiia mach
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