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TEN MO PUN: TRANG BI PIEN
Ma M6 dun: MP 15
Vi tri, tinh chit, y nghia va vai tro cia mé dun:
- M6 dun Trang bi dién 1 hoc sau cac mon hoc/modun: Khi cu dién, May
dién, Cung cép dién, Truyén dong dién.
- La m6 dun chuyén mon nghé.
- Trong moi linh vuc san xuét, dic biét 1a cac nganh céng nghiép, viéc str
dung cac may moc dé giai phong sirc lao dong cia con ngudi ngdy cang pho
bién. D& nim bat va lam chu cac trang thiét bi ngdy cang hién dai doi hoi can
bo k¥ thuat phai c6 nhiing kién thirc co ban vé céng nghé, bén canh d6 1a cac
ky ning v&, doc so dd, phan tich va chan doan sai hong dé c6 thé van hanh,
bao tri, bao dudng va stra chita hiéu qua cac trang thiét bi d6. M6 dun Trang
bi dién duoc bién soan nhdm trang bi cho nguoi hoc nhimg kién thirc va ky
nang co ban néu trén.
Muc tiéu ciia mo dun :
- Poc, v€ va phan tich dugc cac so dd mach diéu khién dung role cong tic to
dung trong tu dong khéng ché dong co 3 pha, dong co mot chiéu.
- Phan tich dugc qui trinh 1am viéc va yéu cau vé trang bi dién cho may cit
got kim loai (mdy khoan, tién, phay, bao, mai...); cho cAc may san suat (biang
tai, cau tryc, thang may, 10 dién...).
- Lép dat, sua chita dugc cdc mach mé mdy, dung may cho dong co khong
déng bd 3 pha, dong co mot chiéu.
- Phan tich duoc nguyén Iy cua so dd 1am co s& cho viée phat hién hu hong va
chon phuong an cai tién moi.
- Van hanh duoc mach theo nguy@n tic, theo qui trinh da dinh. Ttr d6 s& vach
ra ké hoach bao tri hop 1y, dam bao an toan va vé sinh cong nghiép.
- Rén luyén dic tinh can than, ti mi, chinh Xéc, tu duy sang tao va khoa hoc.
NOi dung ciia mé dun :

54 Thoi gian (gio)
0 Tén cac bai trong mé dun Tong Ly Thue | Kiém
TT £ £ .
so | thuyet | hanh tra*
Bai mo dau: Khai quat chung vé hé
1 2 . . 1 1
thong trang bi dién — dién tir
5 B:’il 1A Céac phan 'tu:'(ileu k.}ilenqtrong 11 4 5 1
hé thong trang bi dién - dién tr
3 B?I 2: TAu: dong khong che truyén 93 5 15 5
dong dién
4 Bai 3 Trang bi dién may cong 10 4 5 1
nghiép
Cong: 45 15 26 4




4
BAI MO PAU
KHAI QUAT CHUNG VE HE THONG TRANG BI PIEN
Gigi thiéu:

Pong co dién duoc st dung phd bién trong cac day truyén ty dong cua
qua trinh san xuit cdng nghiép. Piéu khién, khong ché dong co 1a van dé ludn
luén duoc gii chuyén moén quan tam, tim hiéu va giai quyét mot cach téi wu,
da ning va phd dung.

Pbi voi nhitng nguoi cong tac trong linh vuc dién cong nghiép thi mang
Kién thirc va ki ning vé hé thong trang bi dién dung didu khién, khong ché
dong co dién 12 mot yeu cau bat budc. N6 12 tién d& cho viée tiép thu, thuc
hién cac mach diéu khién bang linh kién dién tir hodc diéu khién lap trinh.
Muc tiéu:

- Phan tich duoc dic diém cua hé théng trang bi dién.

- Van dung dlng c&c yéu cau hé thdng trang bi dién khi thiét ké, lap dat.

- Rén luyén tinh can than, nghiém tdc trong hoc tip va trong thuc hién
cong viéc.

Noi dung chinh:
1. Pic diém cia hé thong trang bi dién

Hé théng trang bi dién cac may san xudt 1a tong hop cac thiét bi dién
duogc lp rap theo mot so dd phi hop nhim dam bao cho cac mdy san xuat
thuc hién nhiém vu san xuit. Hé théng trang bi dién cic may san xuat giup
cho viéc ning cao ning sudt may, dam bao do chinh xé&c gia céng, rat ngin
thoi gian may, thuc hién cac cong doan gia cong khac nhau theo mét trinh tu
cho trudc.

Hé thong trang bi dién can co: Cac thiét bi dong luc, cac thiét bj diéu
khién va c&c phan tir ty dong. Nham ty dong hoa mot phan hodc todn bd céac
qua trinh san xudt cta may, hé thong trang bi dién s& diéu khién cac bo phan
cong tac thuc hién cac thao tac can thiét voi nhitng thong sé phi hop voi quy
trinh san xuat.

Két cau cua hé thong trang bj dién:

- Phan thiét bi dong luc: La bo phan thuc hién viéc bién doi nang lugng
dién thanh cic dang ning luong can thiét cho qua trinh san xuat.
Thiét bi dong luc co thé 1a: Pong co dién, nam cham dién, li hop dién tir trong
c4c truyén dong tir dong co sang cac may san xuat hay dong méd cac van khi
nén, thuy luc, cac phan tir dot nong trong cac thiét bi gia nhiét, cic phan tu
phat quang nhu cac hé thong chiéu sang, cac phan tir R, L, C, dé thay doi
thdng s6 cua mach dién dé lam thay d6i ché do 1am viéc cua phan tir dong
luc...

- Thiét bi diéu khién: La cac khi cu déng cat, bao v&, tin hiéu nham dam
bao cho cac thiét bi dong lyc 1am viéc theo yu cau cua may cong tac.
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Cac trang thai 1am viéc cua thiét bi dong lyc duoc dac trung béng: Tdc do 1am
viéc cua cac dong co dién hay ctia may cong tac, dong dién phan tmg hay
dong dién phan cam cia dong co dién, Momen phu tai trén truc dong co...
Tuy theo qua trinh ¢6ng nghé yéu cau ma dong co truyén dong co cac ché do
cong tac khac nhau. Khi dong co thay doi ché d6 1am viéc, cac thong s trén
c6 thé co gia tri khac nhau.Viéc chuyén ché d6 1am viéc cia dong co truyén
dong duogc thyc hién ty dong nho hé théng diéu khién.

Nhu vay: Hé thong khdng ché truyén dong dién 1a tap hop céc khi cu
dién va day ndi duoc lip rap theo mot so dd ndo d6 nham dap tng viée viéc
diéu khién, khéng ché va bao vé cho phan tir dong luc trong qua trinh lam
viéc theo y8u cau cong nghé dit ra.

2. Yéu ciu ddi voi hé thong trang bi dién cong nghiép

- Nhan va bién d6i ning lugng dién thanh dang ning luong khac dé thuc
hién nhiém vu san xuit thong qua bd phan cong tac

- Khéng ché va diéu khién b phan cong tac lam viéc theo trinh ty cho
trude voi thong sé ky thuat phi hop.

- GOp phan nang cao ning suit, chit luong, hiéu qua cua qua trinh san
XUAt, giam nhe diéu kién lao dong cho con nguoi.

- Pam bao an toan cho ngudi va thiét bi trong qué trinh san xuat.
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BAI 1: CAC PHAN TU PIEU KHIEN TRONG HE THONG
TRANG BI PIEN - PIEN TU
Ma bai: MP15 01
Gidi thiéu:

Hién nay nganh cong nghiép ¢ Viét nam dang phat trién rat nhanh, nhu
cau st dung cac phan tir dién diéu khién ngay cang nhiéu vé sé luong va
ching loai. Cac nha san xuat d& khéng ngimg cai tién va nang cao chat luong,
chung loai nham dap Gng nhitng y8u cau cua thi truong. Do vy tir viéc tim
hiéu vé 1y thuyét ciing nhu thue hanh tim hiéu két cau, tinh toan chon lya dén
viéc str dung, van hanh cac phan tir dién diéu khién Ia can thiét nham diéu
khién t6t nhat cho mach dién va hé thong dién.No6i dung bai hoc ndy nhim
trang bi cho sinh vién nhiing kién thtrc co ban vé cdu tao, nguyén |y hoat dong
clia c4C phan tir dién diéu khién thuong duge st dung trong trong cac doanh
nghiép cong nghiép.

Muc tiéu:

- Nhén biét duoc cac phﬁn tar diéu khién trong mot h¢ théng trang bi
dién.

- M6 ta duoc cdu tao va giai thich dugc nguyén ly 1am viéc cta cac khi
cu dién diéu khién co trong so dd.

- Stra chita dugc hu hong théng thuong cia cac khi cu dién diéu khién.

- Rén luyén tinh ti mi, can than, chinh xac va an toan trong cong viéc.
Noi dung chinh:

1. Cac phan tir bao vé
Muc tiéu: Trinh by dwoc cdu tao, nguyén Iy 1am viéc va itng dung cia cdc
phan tir bao vé trong mach dién.
1.1 Cau chi
a. Céu tao;
1. Nép.
2. Vo;
3. Day chay
b. Cong dung:

Ban chit cta cau chi 1a mot doan day dan yéu nhat trong mach, khi co su
cb doan day ndy bi dut ra dau tién. Cau chi dung bao vé thiét bi tranh khoi
dong ngin mach.

1.2 Ro le nhiét
a. Céu tao:



1 2
A B
. b. Dang thuc té
a. Cau tao ro le nhiét 3 pha
HINH 1.2: CAU TAO VA DANG THUC TE RO LE NHIET 3 PHA

1. Thanh Iudng kim; 4. Lo xo;

2. Phan tr 40t nong; A: Cuc ndi nguon;

3. H¢ thong tiép di€ém,; B: Cuc ndi tai;

b. Cong dung:
Ro le nhiét dung dé bao vé sy ¢d qua tai. Trong thuc té nguoi ta thuong

gan ro le nhiét phia sau cong tic to goi 1a khai dong tir.

2. C4c phan tir diéu khién

Muc tiéu: Trinh by dwoc cdu tao, nguyén Iy 1am viéc va g dung ciia cdc

phan tir diéu khién trong mach dién.

2.1 Cong tic

a. Céu tao:

a. Cong tic 1 pha b. Cong tic 3 pha

b. Cﬁng dl.lng: HINH 1.3: CONG TAC 1 PHA VA 3 PHA
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Cong tic thyuc té thuong duoc dung 1am cac khoa chuyén mach (chuyén
ché do 1am viéc trong mach diéu khién), hodc dung 1am céc cong tic dong mo
ngudn (cau dao).

2.2 Nut 4n

a. Céu tao:
1

2 |
AN
3
LS
a. Céu tao niit 4n b. Dang thuc té cia nut 4n
HINH 1.4: NUT AN TU PHUC HOI
1. NGm tac dong; 4. Tiép diém thuong ma (NO);
2. Heé thong tiép diém; 5. Tiép diém thuong dong (NC);
3. Tiép diém chung (com); 6. Lo xo phuc hoi.

b. Cong dung:

NGt 4n duge ding trong mach diéu khién, dé ra 1énh diéu khién mach
hoat dong. NGt 4n thudng duoc lip & mit trudc cia cac tu diéu khién. Tin
hiéu do nit an ty phuc hdi tao ra c6 dang xung nhu hinh 1.5.

0 1 0
NGt &4n thuong mé
Nha i Nhan ! Nha
; i NGt &n thuwéng dong
1 0 1
Nha Nhén Nha

HINH 1.5: TIN HIEU DO NUT AN TAO RA

2.3 Cau dao



a. Céu tao:
i X
ik T
Céu dao 2 nga 3 pha. Céau dao 1 ngd 1 pha.

Céu dao 3 pha Céu dao ¢6 ludi dao phu

HINH 1.6: CAC BO PHAN CUA CAU DAO

Ludi dao chinh (1); Ludi dao phu (3);
Tiép xuc tinh (ngdm)(2); Pé cach dién (5);
Lo x0 bat nhanh (4); Cuc diu day (6).

b. Cong dung:

Cau dao 12 mot loai khi cu dién dung dé déng cit dong dién bang tay don
gian nhét duoc s dung trong cac mach dién c6 di¢n ap dén 220VDC hoic
380VAC. Cau dao cho phép thuc hién hai chtrc nang chinh sau:

- An toan cho nguoi: dé duge diéu do, ciu dao thuc hién nhiém vu ngan cach
giita phan phia trén (thuong luu) c6 dién ap va phan phia dudi (ha luu) cua
mot mang dién ma ¢ phan ndy ngudi ta tién hanh stra chira dién.

- An toan cho thiét bi: khi ma cau dao c¢6 thé bd tri vi tri hay 1am tru cot dé lip
thém cé4c cau chi, thi cac cau chi d6 duoc sir dung dé bao vé cac trang thiét bi
ddi voi hién tuong ngén mach.

Trang thai cua dao cach ly duoc dong hay md dé dang duoc nhan thiy
khi ta ding nhin tir phia ngoai. Kha niang cit dién cua cau dao: Cac cuc cia
cau dao co cong suat cat rat han ché. Cau dao thuong duoc dung dé dong ngat
va d6i ndi mach dién, voi cong suét nho va nhitng thiét bi khi lam viéc khong
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can thao tac doéng cat nhiéu lan. Néu dién ap cao hon hodc mach dién c6 cong
suit trung binh va 16n thi cau dao thuong chi 1am nhiém vu déng cat khong
tai. Vi trong truong hop ndy khi ngat mach hd quang sinh ra sé rat 16n, tiép
xuc s& bi pha hong trong mot thoi gian rat ngan va khoi mao cho viéc phat
sinh hd quang gitta cac pha, tir d6 vat liéu cach dién sé& bi pha hong, gay nguy
hiém cho thiét bi va ngudi thao tac.
2.4 B khong ché
a. Céu tao:
- Bo khdng ché hinh tréng:

T
Fhat

b
n
'

HINH 1.7: BO KHONG CHE HINH TRONG
a. Hinh dang chung
b. B4 phan chinh bén trong

1. Truc quay

2. Vanh truot bang dong
a) 3. Céc tiép xuc tinh

4. Truc c0 dinh

Trén truc 1 d4 boc cach dién nguoi ta bét chit cac doan vanh trugt bang
ddng 2 c¢6 cung dai lam viéc khac nhau. Cac doan nay dugc dung 1am cac
vanh tiép xtic dong sip xép & cac goc do khac nhau. Mot vai doan vanh duoc
ndi dién v6i nhau sin ¢ bén trong. Céc tiép xtic tinh 3 ¢ 10 xo dan héi (con
duoc goi 14 chéi tiép xuc) kep chit trén mot can ¢b dinh da boc cach dién 4
mdi chdi tiép xuc tuong ung véi mdt doan vanh trugt & by phan quay. Cac
chéi tiép xuc c6 vanh cach dién voi nhau va duoc ndi truc tiép véi mach dién
bén ngoai. Khi quay truc 1 cac doan vanh truot 2 tiép xac mat voi cac choi
tiép xuc 3 va do do6 thuc hién duoc cac chuyén ddi mach can thiét trong mach
diéu khién.
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- B6 khdng ché hinh cam:

Hinh dang chung cua mot bd khdng ché hinh cam dugc trinh bay nhu
hinh v& 1.8 duéi day. Trén truc quay 1 ngudi ta bat chat hinh cam 2. Mot truc
nho ¢ vau 3 ¢6 10 xo dan hoi 6 ludn ludn day truc vau 3 ty hinh cam. Céc tiép
diém dong 5 bat chat trén gia tay gat, truc mot quay, 1am xoay hinh cam 2, do
d6 truc nho ¢6 VAu 3 s& khép vao phan 18m hay phan 16i caa hinh cam, lam
dong hodc mé cac bo tiép diém 4 va 5.

HINH 1.8: BO KHONG CHE HINH CAM

1. Tryc quay 4. CAc tiép diém tinh
2.Hinhcam 5. Cac ticp diem dong
3. Truc nhd c6 vau 6. LO X0 dan hoi

b. Cong dung:

Trong cac may moc cbéng nghiép nguoi ta sir dung rong rdi cac bo
khéng ché dé 1am céc khi cu diéu khién cac thiét bi dién. Bo khdng ché duoc
chia ra 1am bo khong ché dong luc (con goi 1a tay trang) dé didu khién truc
tiép va bo khdng ché chi huy dé diéu khién gian tiép. Bo khong ché 1a mot
loai thiét bj chuyén d6i mach dién bang tay gat hay vo ling quay. Diéu khién
truc tiép hodc gian tiép tir xa thuc hién cac chuyén doi mach phic tap dé didu
khién khoi dong, didu chinh téc do, ddo chiéu, hdm dién ... cac may dién va
thiét bi dién.

Bo khéng ché dong luc (con goi 14 tay trang) duoc dung dé diéu khién
truc tiép cac do dung co dién c6 cong suat bé va trung binh & cac ché do 1am
viéc khac nhau nham don gian hoa thao tic cho ngudi van hanh.

B6 khéng ché chi huy duoc dung dé diéu khién gian tiép cac dong co
dién c6 cong suat 16n, chuyén d6i mach dién diéu khién cac cudn day cong tic
to, khoi dong tir. Doi khi no ciing duoc dung déng cit truc tiép cac dong co
dién c6 cong suat bé, nam cham dién va cé4c thiét bi dién khac. Bo khong ché
chi huy c6 thé dugc truyén dong bang tay hodc bang dong co chip hanh. Bo
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khdng ché dong luc con duoc dung dé thay doi tri s6 dién tré ddu trong cac
mach dién.

V& nguyén ly bo khdng ché chi huy khéng khac gi bo khdng ché dong
luc. Chi c6 hé théng tiép diém bé, nhe, nho hon va st dung 6 mach diéu
khién.

2.5 COng tic to — khoi dong tir
a. Cong tic to
- Cu tao:

Céc cyc dau day clia cac
tiep diém phu thwong dong

LE
[ 5525 S5 | .

TH0G 0%
A0Z2

~ Cuec dau day cla cac
tiép diém chinh clia cong tac to

Hai dau cudn day (cudn hut)

L6 xo phén lwc Phan nép di déng

——

Cuonday | .

S
s
L=
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Vo nhwa

Cudn day (cudn hut)

Mach tir phan (rng
Mach t¥ phan cadm

Lo xo phan lwc

CAc tiép diém chinh
CAc tiép diém phu

HINH 1.10: CAC BO PHAN CHINH CUA CONG TAC TO

Mach tir: 12 c4c 18i thép c6 hinh dang EI hodc chitr UL N6 gém nhiing 14
ton silic, c6 chiéu day 0,35mm hodc 0,5mm ghép lai dé tranh ton hao dong
dién xody. Mach tir thudng chia 1am hai phan, mét phan duoc kep chat cb
dinh (phan tinh), phan con lai 1& nap (phan dong) dugc ndi voi hé thong tiép
diém qua hé thong tay don.

Cuon day: Iy

AZ

Cudn day c6 dién tro rat bé so voi dién khang. DOng dién trong cudn diy phu
thudc vao khe hg khong khi gitra nap va I6i thép ¢ dinh. Vi vay, khong dugc
phép cho dién vao cudn ddy khi nip mod. Cudn day co thé 1am viéc tin cay
(hat phan Gng) khi dién ap cung cip cho nd nam trong pham vi (85-100)%
Udm -
Hé thong tiép diém gdm co tiép diém chinh va tiép diém phu:

Tiép diém chinh, chi c6 & cong tic to chinh, 100% la tiép diém thudng
ma, 1am viéc & mach dong lyc, vi thé dong dién di qua rat 16n (10 + 2250)A.
Thudng duoc ky hiéu boi 1 ky s6: Cac ky s do1a:1-2;3-4;5-6.

1 3 E

U
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Trong cbng tic to chinh, 3 tiép diém dau tién bén tay trai ludn ludn Ia tiép
diém chinh, nhiing tiép diém con lai 14 tiép diém phu.

Tiép diém phuy: co ca thuong dong va thudng mé, dong dién di qua cac
tiép diém ndy nho chi tir 1A dén khoang 10A, lam viéc & mach diéu khién.
Thuong duoc ky hiéu bai 2 ky s6:

13 23 33 43 ©§

#ﬁ*ﬁ %i

, 44 24 34 44 52 g 70

Ky s6 thir nhat: Chi vi tri tiép diém (so thir tu, danh tir trai sang).

Ky s6 thir hai: Chi vai trd tiép diém. 1 - 2 (NC): thudong déng; 3 - 4 (NO):
thuong mo.

- COng dung: Cong tic to 1a phan tir chi luc trong hé théng dicu khién c6 tiép
diém. N6 duoc dung dé dong cit, diéu khién... ddng co, may san xuét trong
cong nghiép va dan dung.

b. Khoi dong tur

- CAu tao;

Cin ctr vao diéu kién 1am viéc cua khoi dong tir. Trong ché tao ngudi ta
thuong dung két cau tiép diém bac cau (c6 2 chd ngat mach & mdi pha do do
d6i v6i co nho dudi 25A. Khong can ding thiét bi dap ho quang. Két cau khoi
dong tir bao gdm cac bo phan: Tiép diém dong ché tao kiéu bic cau c6 10 X0
nén tiép diém dé tang luc tiép xuc va ty phuc hoi trang thai ban dau. Gia d&
tiép diém 1am bing dong thau, tiép diém thuong 1am bang bot gébm kim loai.
Nam cham dién chuyén dong thudng c6 mach tir hinh E — 1, gdm 18i thép tinh
va 16i thép phan tmg (dong) nho co 10 xo khai dong tir ty vé& duoc vi tri ban
dau. Vong chap mach dugc dit ¢ 2 ddu mat 2 mach & cua 16i thép tinh, 15i
thép phan tng cia nam cham dién duogc lap lién véi gia dd dong cach dién
trén d6 c6 mang cac tiép diém dong va lo xo tiép diém. Gid d& cach dién
thuong 1am bang ba ké lit chuyén dong tromg rdnh din hudng & trén than
nhya dtc cua khoi dong tur.

- Cong dung:

Khai dong tir 1a khi cu dién diéu khién gian tiép tir xa, duoc ung dung

trong nhimg mach dién: khoi dong dong co; dao chiu quay dong co... c¢6 su
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bao vé qua tai cho dong co bang nguyén Iy cua ro le nhiét. C6 thé hiéu mot
cach don gian: Khoi dong tir 1a mot thiét bi dwoc hop thanh bai cong tic to va
mot thiét bi bao vé chuyén dung (thuong la ro le nhiét) dé doéng cit cho dong
co hodc cho mach dién khi c6 su ¢d. Khéi dong tr c6 mot cong tac to goi 1a
khoi dong tir don. Khai dong tir c6 hai cdng tic to goi 1a khoi dong tir kép. Dé
bao vé ngén mach cho dong co hodc mach di¢n c6 khoi dong tur. Ta phai két
hop sir dung thém céu chi.

HINH 1.11: KHGI PONG TU BON

2.6 Ap t6 mat
a. Céu tao:

) b. Dang thuc té
a. Chutao B CB 1 pha

HINH 1.12: CAU TAO VA DANG THUC TE AP TO MAT CB 1 PHA
1. Nam cham dién; 5. L0 xo;
2. Moc rang; A: Cuc ndi nguon;
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3. Thanh truyén dong; B: Cuc ndi tai.
4. Tiép diém

Ap t6 mat 12 mot thiét bi bao vé da ning tuy theo céu tao ap to mat co thé
bao vé su c¢d ngin mach, su ¢ qua tai, sy cd dong dién do, sy cb qua
&p...Thuc té, nguoi ta ding pho bién 1a &p t6 mat bao vé sy cb ngan mach,
trong cdng nghiép dé bao vé su ¢b ngin mach va su ¢ qua tai cho cac dong
co dién nguoi ta con tich hop thém ro le nhiét vao ap t6 mat. Trong dan dung,
dé tranh sy ¢b dién giat nguy hiém cho tinh mang con ngudi, ngudi ta thudng
trang bi cho hé thdng dién trong nha ap td mat bao vé sy ¢ dong dién do (ap
t6 mat chong giat).

b. Cong dung:

Ap td mat 12 loai khi cu dién dung dé dong cit c6 tai, dién ap dén 600V
dong dién dén 1000A. Voi gia thanh ngay cang ré, hién nay né thay thé hau
hét cac vj tri ciia cAu dao va cau chi. Ap td mat s& tu dong cat mach khi mach
bi su ¢ ngin mach, qua tai, kém ap. Ap td mat cho phép thao tac véi tan sb
I6n vi n6 c6 budng dap hd quang. ap t6 mat con goi 1a may cit khong khi (vi
hd quang dugc dap tat trong khong khi).

HINH 1.13: HINH DANG BEN NGOAI CUA CB

3. Ro'le
Muc tiéu: Trinh by duwoc cdu tao, nguyén Iy 1am viéc va g dung ciia cdc
phan tir ro le trong mach dién.
3.1 Ro le dién tur
a. Céu tao:
0. Tiép diém chung (com);
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1. Tiép diém thuong dong (NC);
2. Tiép diém thuong ma (NC);
3. Cudn day (phan cam);

A, B: Nguédn nudi cho ro le.

HINH 1.15: DANG THUC TE MOT SO LOAI RO LE DIEN TU

Mach tir: C6 tac dung dan tir. D6i voi ro le dién tir 1 chiéu, gong tir dugc
ché tao tir thép khéi thuong c6 dang hinh try tron (vi dong dién mot chiéu
khéng gay nén dong dién xody do d6 khong phat nong mach tir). Bdi véi ro le
dién tir xoay chiéu, mach tir thuong dugc ché tao tir cac 14 thép k¥ thuat dién
ghép lai (d¢ 1am giam dong dién xody fucd giy phat nong).

Cudn day: Khi dat mot dién ap du 16n vao hai ddu A va B, trong cudn
day sé co6 dong dién chay qua, dong dién nay sinh ra tir truong trong 18i thép
dé ro le 1am viéc.

Lo xo: Dung dé gitr nap.

Tiép diém: Thuong c6 mot hodc nhiéu cip tiép diém, 0 - 1 14 tiép diém
thudng ma, 0 - 2 14 tiép diém thuong déng.

b. Nguyén ly:

Khi chua cép dién vao hai dau A - B cia cudn day, lyc hut dién tir khong
sinh ra, trang thai cac chi tiét nhu hinh 1.14. Khi dat mot dién ap du 16n vao A
- B, dong dién chay trong cudn day sinh ra tir truong tao ra lyc hut dién tu.
Néu luc hat dién tir thing duoc luc dan hdi cua 10 xo thi ndp dugc hat xudng.
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Khi 6 tiép diém 0 - 1 mé ra va 0 - 2 dong lai. Khi mét ngudn cung cép, 10 X0
s& kéo cac tiép diém lai trd vé trang thai ban dau.
c. Cong dung:

Ro le dién tir duoc st dung rong rdi trong hé thong diéu khién co tiép
diém. Nhiém vu chinh 14 dé cach ly tin hiéu diéu khién, nham dam bao cho
mach hoat dong tin cay, dung qui trinh...

3.2 Ro le trung gian

Ro le trung gian 1a mot khi cu dién dung dé khuéch dai gian tiép céc tin
hiéu tac dong trong cac mach diéu khién hay bao vé...Trong mach dién, ro le
trung gian thuong nam giita hai ro le khac nhau (vi diéu ndy nén c6 tén la
trung gian).

Cudn day hat cua ro le trung gian thuong 1a cudn day dién ap va khdng
c6 kha niang diéu chinh gia tri dién ap. Do vdy, yu cAu quan trong cia ro le
trung gian 1a d§ tin cdy trong tic dong. Pham vi gia tri dién ap lam viéc cua
ro le trung gian thuong 1a Uam +15%. Nguyén ly hoat dong cuia ro le trung
gian la nguyén ly dién tur.

Bo tiép xuc (hé thong tiép diém) cia cac ro le trung gian thuong c6 sb
luong twong ddi 16n, thudng 16n hon rat nhiéu so véi cac ro le dong dién, ro le
dién ap cling nhu cac loai ro le khac. Ro le trung gian chi lam viéc & mach
diéu khién nén no chi co tiép diém phu ma khdng ¢ tiép diém chinh. Cudng
d6 dong dién di qua cac tiép diém la nhu nhau.

3.3 Ro le dong dién

Ro le dong dién thuong gip cac loai: dong dién mot chiéu hay dong dién
xoay chiéu, c6 dong dién cuc dai hay dong dién cuc tiéu.

- Ro le dong dién cuc dai thuong dugc dung trong mach bao vé qua
dong, qua tai cho hé théng. C6 thé dung trong moi hé thdng cung cip dién,
trang bi dién hay cac hé théng tu dong.

- Ro le dong dién cuc tiéu thuong dugce sir dung trong cac hé théng bao
vé chdng 1am viéc non tai, trong hé thong cung cap dién, trong hé thng tu
dong diéu chinh tdc d6 trong truyén dong dién...

Nguyén ly lam viéc cua ro le dong dién la phu thudc vao cuong d6 dong
dién di qua cuon day:

- B6i v6i ro le dong dién cuc dai: néu dong dién I di qua cudn day cia ro
le nho hon hodc bang dong dién dinh mirc ctia cudn day ro le. Hé thong tiép
diém cua ro le khong thay d6i trang thai. Vi mot Iy do nao d6 ma dong dién I
di qua cudn day ro le 16n hon dong dinh muc cta né thi hé thong tiép diém s&
thay doi trang thai.

- B6i v6i ro le dong dién cuc tiéu: ngugc lai, néu dong dién I di qua cudn
day cua ro le 16n hon hodc bang dong dién dinh mirc ctia cudn day ro le. Hé
thong tiép diém ciia ro le khong thay ddi trang thai. Vi mot 1y do nao d6 ma
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dong dién I di qua cudn day ro le nhé hon dong dinh murc ctia no thi hé théng
tiép diém sé& thay doi trang thai.

Tri s6 tac dong cua ro le thuong duge chinh dinh theo yéu cau st dung
trong mot gidi han cho trude ddi véi mdi cép, mdi loai ro le cu thé. Cudn day
hit cua ro le dong dién thuong co tiét dién ddy 16n (chiu duge dong dién 16n),
s6 vong it. V&i mach cong suat nho thuong duge ndi ndi tiép trong mach can
bao vé. Péi v6i mach c6 dong 1am viéc 16n thuong phai ndi trong mach thi
cap cua may bién dong.

3.4 Ro le dién ap
Tuong tu ro le dong dién, ciing c6 2 loai:

- Ro le bao vé qua ap.

- Ro le bao vé thiéu ap.

C6 nguyén ly 1am viéc tuong tu ro le dong dién. Piém khac nhau co ban
1a dai lugng tac dong phu thudc vao sy bién doi cta dién ap dit vao cudn day.

Cudn day c6 sé vong nhiéu hon va tiét dién nho hon. Trong mang ha ap,
ro le dién ap thudng méc truc tiép v6i mach.

3.5 Ro le thoi gian
a. Ciu tao:

Ro le thoi gian trong thyuc té ¢6 rat nhidu loai: Ro le thoi gian co khi, ro
le thoi gian thuy luc, ro le thoi gian dién tir, ro le thoi gian dién tr. Hién nay
trong c6ng nghiép nguoi ta thuong dung ro le thoi gian dién tir (c6 do chinh
x4c cao). Cau tao cua ro le thoi gian dién tir bao gdom mot mach tré thoi gian
dién tir cap nguodn cho mét ro le trung gian dé diéu khién hé thong tiép diém
dong cit sau 1 khoang thoi gian tré nao d6. Tuy vao trang thai ban dau cia
tiép diém ma s& c6 cac loai tiép diém khac nhau cua ro le thoi gian nhu:
thuong mé - dong cham hodc thuong dong - mé cham...

Nguén Mach tré

cung cap thoi gian
> dién to |- \ """ 7-

A

Cudn day ro Hg¢ thong tiép
le diém

HINH 1.16: SO PO KHOI CUA RO LE THOI GIAN
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a. Ro le thoi gian twong ty b. Ro le thdi gian s6

. HINH 1.17: MOT SO LOAI RO LE THOI GIAN
b. Cong dung:

Ro le thoi gian dugc sir dung phd bién trong mach ty dong khéng ché
nham tao ra nhiing khoang thoi gian tré cin thiét dé khong ché mach hoat
dong dung qui trinh. NO 1a khi cu chu luc dé thuc hién tu dong khéng ché
theo nguyeén tic thoi gian.

3.6 Ro le toc do
a. Ciu tao: Ro le tbc d6 dugc dung nhiéu nhat trong mach dién hdm nguoc
cua cac dong co khdng dong bd, nguyén ly ciu tao nhu hinh V&.

1.TrucRole

2.Nam cham vinh ctru
3.0ng tru quay ty do.
4. Thanh dan 4.

5.Can day.

g-} He théng tiép diém
8.} Thanh thép dan hdi
9

10. Tiép diém

8 9

/e

HINH 1.18: NGUYEN LY CAU TAO RO LE TOC bO

Truc 1 cta ro le tde d6 duge ndi d@)ng truc véi ro to cia dong co hoac voi
may can khong ché. Trén tryc 1 c¢6 lap nam cham vinh ciru 2 1am bang hop
kim Fe - Ni c0 dang hinh tru tron. Bén ngoai nam cham co tru quay tu do 3
lam bang nhiing 14 thép mong ghép lai, mit trong tru c6 xé rdnh va dit cac
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thanh dan 4 ghép mach vdi nhau gidng nhu 16 to 10ng séc. Tru nay duoc quay
tw do, trén tru c6 lap tiép diém dong 10.
b. Nguyén ly lam viéc:

Khi dong co dién hodc may quay, truc 1 quay theo lam quay nam cham
2, tir trudng nam cham cit thanh din 4 cam Gng ra stc dién dong va dong
dién cam ung & 16ng soc, sinh ra md men 1am try 3 quay theo chiéu quay cua
dong co... Khi tru 3 quay, can dy 5 tly theo huéng quay cua roto dong co
dién ma dong (hodc mé ) hé thong tiép diém 6 va 7 thong qua thanh thép dan
hoi 8 va 9. Khi toc d6 dong co giam xubng gan bang khong, stc dién dong
cam Ung giam t6i mic 1am mé men khong du dé can 5 ddy duoc cac thanh
thép 8 va 9 nira. Hé thong tiép diém trg vé vi tri binh thuong.
4. C4c loai cam bién
Muc tiéu: Trinh by duwoc cdu tao, nguyén Iy 1am viéc va itng dung ciia cdc
phan tir cam bién trong mach dién.
a. Khai niém chung cam bién tiém can (Proximity Sensor)

Cam bién tiém can 12 mot ky thuat dé nhan biét sy c6 miat hay khong c6
mat cia mot vat thé v6i cam bién dién tir khong cong tic (khong dung cham).
Cam bién tiém cén c6 mot vi tri rat quan trong trong thuc té. Thi du phat hién
vat trén day chuyén dé robot bat giit 1ay; phét hién chai, lon nhdm trén biang
chuyén...vv. Tin hiéu & ngd ra cua cam bién thuong dang logic c6 hoic
khong. Phat hién vat khong can tiép xtic; Toc d6 dap ing nhanh; Pau sensor
nho, co6 thé ldp & nhiéu noi; Co thé str dung trong moi truong khic nghiét.

Khoang cach phat hién: o o o
Khoang cach xa nhat tr dau | . Cam bicn
cam bién dén vi tri vat chuan [ —

ma cam bién ¢6 thé phat hién 0 i I-
duoc.

Sensing object

'__________
Lo ——

Khoang cach
phat hién

Khodng cach
Reset

HINH 1.19



Khoang cach cai dat: Khoang
cach dé cam bién c6 thé nhan
biét vat mot cach 6n dinh
(thudng bang 70 — 80% khoang
cach phat hién)

Thoi gian dap Gng:

t;: Thoi gian tir lac dbi twong di
ving phat hién ctia cam bién
dén ldc cam bién bao tin hiéu

t: Thoi gian tir lic ddi twong
chuan di ra khoi ving phat hién
cho dén khi cam bién hét bao
tin hiéu
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Khoang cach wic
lwong cai dat

Khoang cich Cam hién

cai dat

tiém can

Sensing object

—1

o -

dadng
/ Mgoai dai hoat
1
|

l1

[N,

HINH 1.20

Trong dai hoat

ddng

%ﬁcrr

HINH 1.21

b. Cam bién tiém cin dién cam (Inductive Proximity Sensor)

Cam bién tiém can dién cam cé nhiéu kich thuéc va hinh dang khac
nhau tuong Ung véi cac ung dung khac nhau. Cam bién tiém cén dién cam
dugc dung dé phat hién cac dbi twong 1a kim loai (loai cam bién nay khong
thé phat hién cac d6i tuong co ciu tao khong phai 1a kim loai).

HINH 1.22: MOT SO CAM BIEN TIEM CAN DPIEN CAM CUA SIEMENS
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y =~ Cam bién tiém
=™ '} can tycam

B6i tigng " Kim loai
(muc tiéu) ’
Cau trac ciia cam bién gdm 4 phan chinh:
—_
e~
Coil gnd ] Oscillator i Solid-State
Ferrite '\ Trigger Output
Core /};,-, 'I("\l Circuit
Assembly Iﬁ'.;'r U \ (Detector)
I \:“E'!;""’" ! i I
S S ¢
1 2 3 4

HINH 1.23: CAU TRUC CAM BIEN TIEM CAN BPIEN CAM
1 - Cudn day va I6i ferit; 2 - Mach dao dong
3 - Mach phat hién; 4 - Mach dau ra
Nguyén ly hoat dong ctia cam bién tiém can dién cam:

Cam bién tiém can dién cam duoc thiét ké dé tao ra mdt vung dién tu
truong, Khi mot vat bang kim loai tién vao khu vuc ndy, xuét hién dong dién
x04y (dong dién cam tng) trong vat thé kim loai ndy. Dong dién xoay gdy nén
su tiéu hao nang lugng (do dién tro ctia kim loai), 1am anh hudng dén bién do
song dao dong. Pén mot tri s6 nao d6 tin hidu nay duoc ghi nhan. Mach phat
hién s& phat hién sy thay doi tin hiéu va tic dong dé mach ra I18n micc ON. Khi
ddi tuong ro1 khéi khu vuc dién truong, sy dao dong duogc tai 1ap, cam bién
trg lai trang thai binh thuong.

Phan loai cam bién tiém can dién cam:

Cam bién tiém can dién cam c6 thé phan 1am 2 loai: Shielded (dugc bao
vé) va unshielded (khong dugc bao vé). Loai unshielded thuong co tam phat
hién 16n hon loai shielded.

Cam bién tiém can dién cam loai shielded co 1 VQng kim loai bao quanh
giup han che vung dién tir truong ¢ vung bén.Vi tri lap dat cam bien c6 the
dat ngang bang vai bé mat 1lam viéc.
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Cam bién tiém can dién cam loai unshielded khong co vong Kim ‘IOai bao
quanh.Khong thé lap dat cam bién ngang bang bé mat 1am viéc (bang kim
loai). Xung quanh cam bien phai c6 1 vung khong c6 chira kim loai (v6i cam
bién loai unshied cua Siemens, Kich thudc.

O ca 2 loai cam bién shield va unshield, néu c6 1 bé mit kim loai & vi tri
ddi dién cam bién, dé khong anh huong d,én hoat dong cua cam bién thi b,é
mat kirp lqai nay phai cach bé mat cam bién 1 khoang cach c6 do 16n it nhat
gap 3 lan tam phat hién cua cam bién.

Uu nhuoc diém cua cam bién tiém cén dién cam:
Uu diém
- Khéng chiu anh huong ctua do am
- Khong ¢6 bd phan chuyén dong.
- Khéng chiu anh huong cta bui bam.
- Khong phu thudc vao mau sic.
- [t phu thudc vao bé mit dbi twong hon so véi cac ki thuat khéc.
- Khéng ¢6 “khu vuc m0” (blind zone: cam bién khong phat hién ra ddi
trong mic du dbi tuong ¢ gan cam bién).
Khuyét diém
- Chi phat hién dugc ddi twong 12 kim loai.
- C6 thé chiu anh hudng béi cac ving dién tir manh.
- Pham vi hoat d6ng ngan hon so véi cac ki thuat khac.
Cam bién tiém can dién cam duogc tmg dung trong: Cong nghiép dau mo (xac
dinh vi tri cia van), cong nghiép dong goi...
c. Cam bién tiém can dién dung (Capacitive Proximity Sensor)

Cam bién tiém can dién dung gidng vé kich thudc, hinh dang, co so hoat
dong so voi cam bién tiém can dién cam. Diém khac biét cin ban gitta chiing
la cam bién tiém can dién dung tao ra vung dién truong cOn cam bién tiém
can dién cam tao ra vung di¢n tur truong. Cam bién tiém can di¢n dung co thé
phét hién ddi tuong c6 chat liéu kim loai ciing nhu khong phai kim loai.

Bé mat
cam hien

' Kim loai
Déi IlPC}PI‘IQ,‘I('-’.._ " hoac khéng
(muc tiéu) phai kim loai

Cau triic cua cam bién tiém can dién dung: Ciling giong nhu cdm bién tiém
can dién cdm, cam bién ti€ém can loai dién dung c6 4 phan nhu b phén cam
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bién ( cac dién cuc cach dién), mach dao dong, mach ghi nhan tin hiéu va
mach dién & ng0 ra.

L

Oscillator Trigger Output
A ) Circuit
(A (Detector) JUL :9
= |

Nhin tp .
phia rwére A: Dién cwe cla cam bien
B: Bién cwc bi
{loai cam bién unshielded)
HINH 1.24: CAU TRUC CAM BIEN TIEM CAN DIEN DUNG
Nguyén ly hoat dong ctia cam bién tiém can dién dung:

Tu dién gém hai ban cuc va chit dién méi ¢ giita. Khoang cach giita
hai dién cuc anh huong dén kha ning tich trir dién tich cua mot tu dién (dién
dung 1a dai lugng dic trung cho kha nang tich trtr di¢n tich cua mot tu di¢n).
Nguyén tic hoat dong ctuia cam bién tiém can loai dién dung dua trén su thay
d6i dién dung khi vat thé xuat hién trong ving dién truong. Tir sy thay d6i
nay trang thai “On” hay “Off” cua tin hiéu ngd ra dugc xac dinh. Mot ban cuc
|a thanh phan cua cam bién, dbi twong cAn phat hién 13 ban cuc con lai.Mdi
quan hé giira bién do song dao dong va vj tri d6i twong & cam bién tiém cin
dién dung trai nguoc so voi cam bién tiém can dién cam. Cam bién tiém can
loai dién dung co thé phat hién bét ctr loai ddi twong ndo ¢ hang sé dién moi
I6n hon khong khi. Vat liéu cang c6 hiang sé dién moi cang cao thi cang dé
dugc cam bién phat hién. Vi du nuéc va khong khi, cam bién tiém can dién
dung rat d& dang phat hién ra nude (hang sé dién moi = 80) nhung khong thé
nhan ra khong khi (hang sé dién moéi = 1). Pdi voi cac chat kim loai khéc
nhau, kha ning phat hién ctia cam bién 1a khong d6i. Nhung ddi véi cac chat
khéc, thi pham vi phat hién ctua cam bién dbi véi timg chét 12 khac nhau. Vi
vy, cam bién tiém can dién dung c6 thé dung dé phat hién cac vat lidu co
hang s6 dién moi cao nhu chat 1ong du n6 dugc chira trong hop kin (1am bang
chat liéu c6 hing sé dién mdi thap hon nhu thay tinh, plastic). Can chéc chin
rang d6i twong cam bién phat hién 1a chat long chir khong phai hop chua.

Phan loai cam bién tiém cén dién dung:

Cam bién tiém cén dién dung ciing phan thanh 2 loai: shielded (dugc bao
vé) va unshielded (khéng dugc bao vé). Loai shielded cd vong kim loai bao
quanh giup huéng vung dién truong vé phia trudc va c6 thé dit ngang bang
v6i bé mat 1am viéc. Loai unshielded khong c6 vong kim loai bao quanh va
khong thé dit ngang bang voi bé mat 1am viéc. Xung quanh cam bién phai c6
1 vling trong (gidng cam bién tiém can dién cam loai unshielded), kich thuéc
viing trong tly thudc vao timg loai cam bién.

Uu diém va nhuoc diém ciia cam bién tiém cén dién dung:
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Uu diém

- C6 thé cam nhan vét dan dién va khong dan dién.

- Tinh chét tuyén tinh va d6 nhay khong tly thudc vao vat liéu kim loai.

- N6 c6 thé cam nhan duogc vat thé nho, nhe.

- Van tdc hoat dong nhanh.

- Tudi tho cao va d6 6n dinh cling cao ddi voi nhiét do.
Nhuoc diém

- Bi anh hudng boi d6 am

- Day ndi véi sensor phai ngan dé dién dung day khdng anh huong dén
b6 cong hudng cuia by dao dong.
Cam bién tiém cén dién dung dugc Gmg dung trong céng nghiép thuc pham,
do muc chit 1ong, ché bién gd.
d. Cam bién tiém can siéu am (Ultrasonic proximity sensor)

Cam bién tiém can siéu &m cd thé phat hién hau hét cac loai ddi twong:
kim loai hodc khong phai 14 kim loai, chat long hodc chat rin, vét trong hodc
md& duc (nhitng vat c6 hé s6 phan xa song 4m thanh da 16m).

CAu triic cam bién tiém can siéu &m: Cam bién tiém céan siéu am c6 4
phan chinh nhu bd phin phat va nhan séng siéu am (Transducer / Receiver),
b6 phan so sanh (Comparator), mach phat hién (Detector Circuit), mach dién
ngd ra (Output). Tin hiéu ngd ra c6 thé 1 digital hoic analog. Tin hiéu tir cam
bién digital bao co hay khong sy xudt hién ddi twong trong ving cam nhan
ctia cam bién. Tin hiéu tir cam bién analog chira dung thong tin khoang cach
cta ddi tuong dén cam bién.

Nguyén ly hoat dong cam bién tiém can siéu am:

Ki thuat cam bién siéu am dya trén dic diém van tdc Am thanh 13 héng
s6. Thoi gian s6ng Am thanh di tir cam bién dén d6i twong va quay tro lai lién
hé truc tiép dén do dai quing duong. Vi vdy cam bién siéu am thuong duoc
dung trong céc tng dung do khoang cach. Tan sb hoat dong: Nhin chung, cac
cam bién cong nghiép hoat dong voi tan sb 25 khz dén 500 Khz. Cac cam
bién trong 1anh vuc y khoa thi hoat dong v6i khoang tan sb tir SMHz tré 1én.
Tan s6 hoat dong cia cam bién ti 1& nghich véi khoang cach phat hién cam
bién. Véi tan s6 50 kHz, pham vi hoat dong ctia cam bién c6 thé 1&n t6i 10 m
hodc hon, vé6i tan s6 200 kHz thi pham vi hoat dong cam bién bi gidi han ¢
mtrc 1 m.Vung hoat dong: 1a khu vyc gitra 2 gidi han khoang cach phat hién
|6n nhat va nho nhat

Cam bién tiém can siéu &m c6 mot ving nho khong thé sir dung gan bé
mat cam bién goi 1a “khu vuc mu” (blind zone).

Kich thudc va vat liéu ciia ddi tugng can phat hién quyét dinh khoang
cach phat hién 16n nhat.
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Cam bién tiém can siéu &m loai c6 thé diéu chinh khoang cach phat
hién (Background Suppression). Mot s6 dang cam bién ngd ra analog cho
phép diéu chinh khoang cach phat hién, chung c6 thé tir chdi viéc phat hién
cac d6i tuong sau mot khoang cach xac dinh. Khoang cach phat hién co thé
diéu chinh boi ngudi sir dung. Ngoai ra dé cam bién khong phat hién ddi
trong du ching di chuyén vao ving hoat dong cua cam bién, ngudi ta co thé
tao 1 16p vo bang chat lidu co kha nang khong phan xa lai song 4m thanh.

Uu nhuoc diém cua cam bién tiém can siéu am:
Uu diém

- Khoang cach ma cam bién co thé phat hién vat thé 1én toi 15m.

- S6ng phan hoi cua cam bién khéng phu thudc mau sic ciia bé mic ddi
twong hay tinh chat phan xa 4anh sang cta ddi twong vi du bé mit kinh trong
suét, bé mit gdbm mau ndu, bé mit plastic mau tring, hay bé mat chat liéu
nhém sang, tring... 1a nhu nhau.

- Tin hiéu dép tng cua cam bién tiém can siéu am analog 12 ti 1& tuyén
tinh voi khoang cach. Pidu nay dic biét 1y tuong cho cac tng dung nhu theo
theo ddi cac muc cua vat chit, mirc d6 chuyén dong cua dbi tuong.

Nhuoc diém

- Cam bién tiém can siéu am yéu cau ddi trong c6 mot dién tich bé mat
t6i thiéu (gia tri ndy tly thudc vao timg loai cam bién).

- S6ng phan hoi cam bién nhan duoc ¢ thé chiu anh hudng cia cac
song &m thanh tap am.

- Cam bién tiém can siéu am yéu cau mot khoang thoi gian sau mdi 1an
song phat di dé sdn sang nhan séng phan hoi. Két qua thoi gian dap Gmg cua
cam bién tiém can siéu &m nhin chung cham hon cac cam bién khac khoang
0,1s.

- V&i cac di tugng c6 mat do vat chat thép nhu bot hay vai (quén 40)
rat kho dé phat hién véi khoang cach 1on.

- Cam bién tiém can siéu am bj gioi han khoang cach phat hién nho
nhat.

- Su thay ddi ctia moi truong nhu nhiét d§ (van tdc Am thanh phu thudc
vao nhiét do), ap suit, su chuyén khong dong déu cia khong khi, bui ban bay
trong khéng khi gay anh huong dén két qua do.

- Nhiét d6 bé mit caa ddi twong cua anh huong dén pham vi hoat dong
ciia cam bién. Hoi néng toa ra tir ddi twgng cd nhiét dd cao 1am méo dang
song, lam cho khoang cach phat hién cia ddi tuong ngan lai va gia tri khoang
cach khéng chinh xac.

Mot s6 Gmg dung ctia cam bién tiém c4n siéu Am: Phat hién su hién dién,
khong hién dién cua d6i tuong trong subt bang thuy tinh, dung trong diéu
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khién muc chit 1ong, do khoang cach, do cao, hay Vi tri ctia phién gd trén day
chuyén...
5. Cac phan tir dién tir
Muc tiéu: Trinh by duwgc cdu tao, nguyén Iy 1am viéc va itng dung cia cdc
phan tir dién tir trong mach dién.
5.1 Nam cham dién nang — ha
a. Khai quéat chung:

Trong nganh dién cong nghiép, nam cham duoc tng dung rat nhiéu trong
moi linh vuc. Cé 2 loai chinh: nam cham vinh ctru va ham cham dién.

- Nam cham vinh ctru 1am bang vat liéu sét tir cimg, co tir du va luc gitr
tur 1on.

- Nam cham dién c6 16i 1am bang vat liéu sat tir c6 do tir tham 16n, duoc
tir hoa boi dong dién di qua cudn day quéan trén 16i.Nam cham dién 1a mot bo
phan rat quan trong cua khi cu dién. N6 hoat dong dwa trén nguyén ly cam
g dién tir. Nam cham dién duoc dung rat rong réi trong nhiéu linh vuc khac
nhau nhu: ty dong hoa, céc loai role, Contactor,...

Trong c6ng nghiép, n6 duoc ding ¢ can truc dé nang cac tam kim loai.
Trong truyén dong dién, né dwoc ding & cac bd ly hop, cac van dién
tur,... Trong sinh hoat hang ngay, nam cham dién dugc ung dung rong rédi nhu:
chuong dién, loa dién,... Nam cham di¢n dugc tng dung nhiéu trong céc thiét
bi nang ha, trong céac thiét bj phanh hdm, trong cic co ciu truyén luc chuyén
dong (b ly hop).

CAu tao nam cham dién: Gom hai bd phan chinh.

- Cudn day (phan dién).

- Mach tir (phan ti).

b. Nam cham dién nang ha

Thudng duoc dung nhiéu trong cac can truc, dic biét 1 trong cac nha
may ché tao co khi va luyén kim.

Nam cham dién nang ha: c6 cudn day 1 duoc quan trén 16i st tir 2, sau
d6 dugc d6 day mot 16p nhya. Mit cuc 3 dugce bat chit vao 18i nam cham
bang cac bu 16ng. Day din mém 5 dé dua dién ap vao cudn ddy. Phan dudi
cta cudn day dugc bao vé bang mot vanh 4 1am bing vat liélu khdng dan tir
(nhu thép mangan cao cip).

Luc nang cua nam cham dién tuy thudc loai tai trong can di chuyén:

Loal & trong Luc ndng cua nam chim dign

Thoi diic, tim diic 16000
The pwvun &00
Thoi gang 600
Thé phinh 00

HINH 1.25: HINH DANG CHUNG
CUA NAM CHAM DPIEN NANG HA
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5.2 Ban nam cham dién

Dung dé cdp chi tiét gian cong trén c4c may mai mit phang.

Céu tao ctia ban tir gdbm: hop sit non 1 véi cac cuc 18i 2, cudn day 3, ban
tir 4 ¢6 16t cac tim mong 5 bang vat lidu khong nhiém tir. Khi cdp ngudn 1
chiéu cho cudn day, ban s& trd thanh cam cham véi nhiéu cip cuc: cuc bic N
va cyc nam S. Ban tir duoc cip ngudn 1 chidu (tri sé dién ap co thé 1a 24, 48,
110 va 220V véi cong sudt tir 100 = 3000W) tir cac b chinh luu dung diot
ban dan. Sau khi gia cong xong, mudn 14y chi tiét ra khoi ban phai khir tir du
ctia ban tir, thuc hién bang cach dao cuc tinh ngudn cip cho ban tir.

5.3 Ly hop dién tur:

Thuong ding nam cham dién dong dién mot chiéu két hop véi cac dia
ma sat dé 1am nhiém vu truyén chuyén dong quay (bd ly hop) hodc dé phanh
hdm (dimng chinh x4c) trong cac bd phan chuyén dong cua may cong cu. N6
duoc ché tao hai loai: loai mét phia va loai ly hgp hai phia.

Bo ly hop dién tir duoc st dung nhiéu trong nhitng nim gan day dé tu
dong hoa qua trinh diéu khién chay va dimg cac bo phan co khi trong cac may
mac gia cong cat got kim loai ma van chi dung mot dong co dién kéo.

Luu y: Khi st dung bd ly hop can thuc hién kiém tra dinh ky ba théng
mét 1an gom:

- Kiém tra 6 mon cua chdi than, vanh truot.

- Kiém tra cach dién cta cudn day.

- Kiém tra khe ho khong khi...

Truong hop khong truyén dugc momen quay (cé hién tuwong trugt dia
thép ma sat va lam nong dot ngot) thi phai ding may ngay va kiém tra tinh
trang phun dau 1am nguéi, tri sé khe ho khong khi, tinh hinh mit dia ma
sét,...riéng vé khe ho hanh trinh hit, can phai theo huéng dan ciia nha ché tao.
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BAI 2: TU PONG KHONG CHE TRUYEN PONG PIEN
M4 bai: MD22_02
Gidi thiéu:

Pong co dién duoc st dung phd bién trong cac day truyén ty dong cua
qua trinh san xuit cong nghiép. Piéu khién, khdng ché dong co 13 van dé ludn
luén duoc gii chuyén moén quan tam, tim hiéu va giai quyét mot cach téi wu,
da ning va phd dung.

Péi vai nhitng nguoi cong tac trong linh vuc dién cong nghiép thi mang
kién thirc va k§ ning vé diéu khién, khdng ché dong co 1a mot yéu cau bat
budc. N6 1a tién dé cho viéc tiép thu, thuc hién cac mach diéu khién bang linh
kién dién tir hoic diéu khién 1ap trinh.

Muc tiéu:

- Poc, v€ va phan tich cac so dd mach diéu khién dung role cong tic to
dung trong khéng ché dong co khong dong bo 3 pha, dong co mot chiéu theo
y&u cau.

- Van dung céc nguyén tic ty dong khdng ché phl hop, linh hoat, dam
bao an toan cho ting loai dong co va qui trinh ctia may san xuat.

- Lép dat, sta chita dugc mot s6 mach diéu khién don gian trén bang
thuc hanh dam bao an toan tiét kiém va vé sinh cong nghiép.

- Phat huy tinh tich cuc, chu dong va tu duy sang tao.

Noi dung chinh:
1. Khai ni¢m vé tw dong khong ché (TPKC)

Muc tiéu: Gidi thiéu khdi niém va iing dung cia cdc phan tir tw dong
khong ché trong mach dién.

TPKC 14 t6 hop céc thiét bi, khi cu dién duoc lién két bang cac day dan
nham tao mach diéu khién phat ra tin hiéu diéu khién dé khéng ché hé thdng
truyén dong dién lam viéc theo mot qui luat nhat dinh nao d6 do qui trinh
cong nghé dat ra.

2. C4c yéu chu ciia TPKC
Muc tiéu: Néu c&c yéu cau ky thudt va kinh té ciia phan tir tir dong khong ché.
2.1 Yéu ciu k¥ thuat
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- Thoa méan tbi da qui trinh cong nghé ctia mdy san xuat dé dat duoc
niang suét cao nhat trong qua trinh 1am viéc.

- Mach phai c6 d¢ tin cdy cao, linh hoat, dam bao an toan.
2.2 Yéu cau kinh té

- Gi4 ca twong d6i, phll hop voi kha nang cua khach hang.

- Nén sir dung nhirng thiét bj don gian, phé thong, cling ching loai cang
tbt... dé thuén tién trong viéc stra chira, thay thé vé sau.

- Thiét bi phai dam bao do bén, it hong hoc.
3. Phwong phap thé hién so' d6 dién TPKC
Muc tiéu: Nim
3.1 Phuong phéap thé hién mach dong luc

- T4t ca cac phan tir cua thiét bi, khi cu dién khi trinh bay trén mach
dong luc phai thé hién dudi dang ky hiéu qui wdc va phai ¢ trang thai binh
thuong (trang thai khong dién, chua tac dong) cua chiing.

- Phai han ché t6i da cac day dan cit nhau trén mach dong luc nhung
khong lién hé nhau vé dién (hinh 2.1).

Day dan khong cit nhau, nén dung Day dan cit nhau, han ché ding
trong so do trong so do

. HINH 2.1: HAN CHE DAY DAN CAT NHAU TRONG BAN VE

- Day dan ¢ mach dong luc phai cé cung tiét dién va ching loai.

- T4t ca nhitng phan tir ciia cing mot thiét bi trén mach dong luc phai
duoc ky hiéu giéng nhau bing nhimg chir sé hodc ky tu.

- Céc diém day din ndi chung voi nhau phai dugce danh sé giéng nhau.
3.2. Phuong phép thé hién mach diéu khién

- T4t ca cac phan tir cua thiét bi, khi cu dién khi trinh bay trén mach diéu
khién phai thé hién dudi dang ky hiéu qui udc va phai o trang thai binh
thuong (trang thai khong dién, chua tac dong) cua ching vi du nhu hinh 2.2.

Trang thai chua tac d(f)ng‘dL‘mg Trang thai tac dong, khong
biéu dién trong so do biéu dién trong so do

HINH 2.2: TIEP BIEM THUONG MO, PONG CHAM CUA RO
LE THOI GIAN

- Tét ca nhimg phan tir cua ciing mot thiét bi trén mach diéu khién phai
duoc ky hiéu gidng nhau bang nhimg chit sé hodc ky tu va giéng mach dong
luc vi du nhu hinh 2.3.
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HINH 2.4: DAY DAN DANH SO GIONG NHAU TAI CAC
DIEM NOI CHUNG

4. Cac nguyén tic diéu khién
Muc tiéu: Gidi thiéu cac nguyén tdac diéu khién trong mach trang bi dién.

Nhitng trang thai 1am viéc cua hé théng truyén dong dién ty dong co thé
dugc dac trung bang cac thong sé nhu: téc do lam viéc cua cac dong co
truyén dong hay cia co cau chap hanh may san xuat, dong dién phan tng
ciia dong co hay dong kich thich cua dong co dién mét chiéu, mdmen phu
tai trén truc cia dong co truyén dong... Tuy theo qua trinh cong nghé yéu
cau ma cac théng sb trén cé thé 1ay cac gia tri khac nhau. Viéc chuyén tir gia
tri ndy dén gia tri khac duogc thuc hién tu dong nho hé thong diéu khién. Két
qua hoat dong cua phan diéu khién s& dua hé thong dong luc cua truyén
dong dién dén mot trang thai lam viéc méi, trong do6 c6 it nhat mot thong sb
dic trung cho mach dong luc ldy gia tri méi. Nhu vay vé thuc chit diéu
khién hé théng 1a dua vao hoic dua ra khoi hé thdng nhiing phan tu, thiét bi
nao d6 (ching han dién tré, dién khang, dién dung, khau hiéu chinh...) dé
thay d6i mét hodc nhiéu thdng sé dic trung hoic dé gitr mot théng sé nao do
(chang han tc do quay) khdng thay dbi khi cé sy thay d6i ngau nhién caa
thong sé khac. Bé tu dong diéu khién hoat dong cua truyén dong dién, hé
thdng diéu khién phai c6 nhitng co cau, thiét bi nhan biét dwoc gia tri cac
thdng sb dic trung cho ché do cdng tac cua truyén dong dien (co thé 1a
modun, ciing 6 thé 1 ca vé dau cuaa théng sd).

Néu c6 phan tir nhan biét dugc thoi gian caa qua trinh (tir mot mée thoi
gian ndo do) ta néi rang hé diéu khién theo nguyén tic thoi gian. Néu phan
tr nhan biét duoc téc do, ta néi ring hé diéu khién theo nguyén tic téc do.
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Néu hé théng diéu khién c6 tin hiéu phat ra tir phan ta nhan biét duoc dong
dién, ta n6i rang hé diéu khién theo nguyén tic dong dién.
4.1 Nguyén tic diéu khién theo thoi gian
a. Khai niém

Piéu khién theo nguyén tic thoi gian dua trén co so 1 thong sb 1am viéc
ciia mach dong luc bién d6i theo thoi gian. Nhitng tin hiéu diéu khién phat ra
theo mot quy luat thoi gian can thiét dé 1am thay déi trang thai cua hé thdng.
Nhitng phan tir nhan biét dwoc thoi gian dé phat tin hiéu can duoc chinh
dinh dua theo ngudng chuyén doi cua ddi twong. Vi du nhu tdc do, dong
dién, momen cua mdi dong co dién duoc tinh toan chon ngudng cho thich
hop vai ting hé théng truyén dong dién cu thé.

Nhitng phan tir nhan biét dugc thoi gian ¢d thé goi chung 1a role thoi
gian. N6 tao nén dugc mét thoi gian tré (duy tri) ké tir luc cé tin hiéu dua
vao (mébc 0) dau vao cua nd dén khi nd phat duge tin hiéu ra dua vao phan to
chap hanh. Co céu duy tri thoi gian c6 thé 1a: co ciu con lic, co cau dién t,
khi nén, co cau dién tir, twong ung 1a role thoi gian kiéu con lic, role thoi
gian dién tu, role thoi gian khi nén va role thoi gian dién tu...

b. So @6 mach tmg dung

Xét mach diéu khién khoi dong dong co dién mot chiéu kich tir doc 1ap
c6 hai cip dién tré phu trong mach phan ung dé han ché dong dién khéi
dong & trén theo nguyén tac thoi gian.
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HINH 2.5: PIEU KHIEN KHOI BPONG BPONG CO DC THEO NGUYEN TAC THOI GIAN

Trang thai ban dau sau khi cip ngudn dong lrc va diéu khién thi role
thoi gian 1RTh dugc cip dién mé ngay tiép diém thuong kin déng cham
RTh(9-11). Bé khoi dong ta phai 4n nat mo may M(3-5), cong tic to Dg hut
s& dong cac tiép diém ¢ mach dong luc, phan ung dong co dién dugce diu vao
ludi dién qua cac dién tro phu khai dong r1, r2. Dong dién qua cac dién tro
cO tri s6 16n gay ra sut p trén dién tro r1. Dién &p do vuot qua ngudng dién
&p hat cua role thoi gian 2RTh 1am cho n6 hoat dong s& mé ngay tiép diém
thuong kin dong cham 2RTh(11-13), trén mach 2G cung véi sy hoat dong
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cua role 1RTh ching dam bao khéng cho cac cong tic to 1G va 2G c6 dién
trong giai doan dau cua qua trinh khai dong. Tiép diém phu Dg(3-5) dong dé
t duy tri dong dién cho cudn day cong tic to Dg khi ta thdi khéng an nit M
nita. Tiép diém Bg(1-7) m& ra cét dién role thoi gian 1RTh dua role thoi gian
nay vao hoat dong dé chuan bi phét tin hiéu chuyén trang thai cua truyén
dong dieén. Mébc khong cua thoi gian t cé thé duoc xem 4 thoi diém Bg(1-7)
mé cat dién 1RTh.

M. M, M,

HINH 2.6: BAC TINH KHOI DPONG DPONG CO DC THEO NGUYEN TAC THOI GIAN
Thoi gian chinh dinh & mdi cip dién tré duoc tinh theo cong thirc:

.Lfl _.Lf.-_
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Trong d6 Tcij - hing sb thai gian dién co cua dong co & dic tinh ¢ dién tro
phu & cap thi i.

_JAw
M -M,

Véi Awj 1a khoang bién thién téc d6 trén duong dic tinh co c6 cip dién
trg tht i ¢ nhitng mémen chuyén d6i M1, M2 twong wng. J 1& mémen quan
tinh co cua hé théng truyén dong va dong co, tinh quy doi vé truc dong co.

Sau khi role thoi gian 1RTh nha, co cdu duy tri thoi gian sé& tinh thoi
gian tir goc khong cho dén dat tri s6 chinh dinh thi dong tiép diém thuong
kin dong cham RTh(9-11). Lic nay cudn day cong tic to 1G dugc cap dién
va hoat dong déng tiép diém chinh ciia né & mach dong luc va cip dién tro
phu thtr nhat r1 bi ndi ngan mach. Bong co s& chuyén sang khoi dong trén

I-I
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duong dic tinh co thi 2. Viéc ngan mach dién tré r1 1am cho role thoi gian
2RTh mat dién va co ciu duy tri thoi gian cia nd ciing s& tinh thoi gian
twong tu nhu ddi véi role 1RTh, khi dat dén tri s6 chinh dinh n6 s& dong
tiép diém thuong dong dong cham 2RTh(11-13). Cong tic to 2G cd dién
hit tiép diém chinh 2G, ngin mach cip dién tré tha hai r2, dong co &
chuyén sang tiép tuc khoi dong trén duong dic tinh co ty nhién cho dén diém
lam viéc on dinh A,

Uu diém cua nguyén tic diéu khién theo thoi gian 1a c6 thé chinh duogc
thoi gian theo tinh toan va doc 1ap véi thong sé caa hé théng dong luc. Trong
thuc té anh huong caia mémen can MC cua dién &p ludi va caa dién tré cudn
day hau nhu khdng dang ké dén su lam viéc cua hé théng va dén qua trinh
tang toc cua truyén dong dién, vi céc tri sé thyuc té sai khac voi tri sb thiét ké
khéng nhiéu. Thiét bi cua so dd don gian, 1am viéc tin cay cao ngay ca khi
phu tai thay doi, role thoi gian ding ddng loat cho bét ky cong suét va dong
co ndo, o tinh kinh té cao. Nguyén tic thoi gian duoc dung rat rong réi trong
truyén dong dién mot chiéu ciing nhu xoay chiéu.

4.2 Nguyén tic diéu khién theo toc do
a. Khai niém

Tbc do quay trén truc dong co hay cua co cau chap hanh 1a mot thong sb
dic trung quan trong xac dinh trang thai cua hé théng truyén dong dién. Do
vy, nguoi ta dua vao thdng sé nay dé diéu khién sy 1am viéc cua hé thdng.
Ldc nay mach diéu khién phai ¢6 phan tir nhan biét duoc chinh xéac téc do
lam viéc caa dong co goi 1a role tc do. Khi tbe do dat dugce dén nhitng tri s6
ngudng da dat thi role toc do s& phét tin hiéu dén phan ti chip hanh dé
chuyén trang thai l1am viéc cua hé théng truyén dong dién dén trang thai mai
y&u Ccau.

Role téc do c6 thé cAu tao theo nguyén tic ly tdm, nguyén tic cam
ng, cling ¢ thé ding may phét téc do. Pdi voi dong co dién mot chiéu co
thé gian tiép kiém tra toc do thdng qua suc dién dong cua dong co. Dbi vai
dong co dién xoay chiéu co thé thong qua sic dién dong va tan sé ciia mach
roto dé xéac dinh toc do. Hinh sau trinh bay so luge ciu tao cua role tde do
kiéu cam tng. Rdto (1) cia nd 1a mot nam cham vinh ctu duoc ndi truc voi
dong co hay co ciu chap hanh. Con stato (2) ciu tao nhu mét 1ong soc va co
thé quay duogc trén bo do cua nd. Trén can (3) gin vao stato b tri ma dong
(11) cua 2 tiép diém c6 cac ma tinh 1a (7) va (15).
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HINH 2.7: CAU TAO RO LE TOC PO KIEU CAM UNG

Khi rdto khong quay cac tiép diém (7),(11) va (15),(11) ma, vi cac 10 xo
giit can (3) & chinh giira. Khi roto quay tao nén tir truong quay quét stato,
trong 10ng séc c6 dong cam tmg chay qua. TAc dung tuong hd giita dong nay
va tir truong quay tao nén momen quay lam cho stato quay di mot goc nao do.
Luc d6 cac 10 xo can bang (4) bi nén hay kéo tao ra mot moémen chdng lai,
can bang voi momen quay dién tir. Tuy theo chiéu quay cua réto ma mé dong
(11) c6 thé dén tiép xdc v6i ma tinh (7) hay (15). Tri s6 ngudng cia tdc do
duoc diéu chinh boi thay doi tri s6 kéo nén ctia bd phan (5) 10 xo can bing.
Khi tbc d6 quay cua roto bé hon tri sb ngudng da dit, mémen dién tir con
bé khong thing dugc mdmen can cia cac 0 xo can bang nén tiép diém
khéng dong dugc. Tur lc tée do quay cua roto dat gia tri 16n hon hoic bing
ngudng da dat thi mémen dién tr méi thiang dugc momen can cua cac 10 xo
lam cho phan tinh quay, dong tiép diém tuong ung theo chiéu quay cua roto.
b. So @6 mach tmg dung

Ta ciing lay truong hop diéu khién mé may dong co dé xét nhing vi du
cu thé. Nhu da thdy ¢ vi du trudc, viéc ngan mach cac dién tro khoi dong
trong mach phan tng dong co ¢6 thé thuc hién duoc ¢ toe d6 w1, ®2 va o3.
Pé 1am cac phan tir kiém tra toc do, & day ta dung cac cong tic to gia tdc
1G, 2G va 3G c6 cudn day mac tryc tiép vao 2 dau phan ¢ng dong co, no
tiép thu duoc dién ap ty 16 véi tde d6 dong co vai sai léch nho.



37

.

[ o ]

E

CJC]C]
|
szr:

()] L
A A U
®, 3
. SIS 4
m:_ ————\L:‘.:T‘\-—l-\;\ﬁ:-"‘_- l_\-‘_"‘—hn_._\_\_‘_
W, L > :

M

—- 1
0 M, (L) M,d) 0 ¢

HINH 2.8: BPIEU KHIEN KHOI DPONG BONG CO DC THE NGUYEN TAC TOC PO
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Trén hinh 2.8 cac tiép diém chuyén dbi trang thai can xay ra & toc do (w1,12),
(02,12) va (©3,12). O cac diém nay, dién &p trén 2 dau phan ang sé Ia:

Ul = Kowl +12.r

U2 =Kow2 +12.r

U3 = Kew3 + 12.r
Gia sir ta cat dién tro theo thi ty r1, r2, r3 thi phai chon cong tic to c6 dién
ap hat 1an luot 1a:

UhatlG = U1
Uhat2G = U2
Uhit3G = U3

Hoat dong cua so d6: Sau khi 4n ndt mo méay M, cong tic to Dg c6 dién
déng mach phan tng dong co vao ngudn qua 3 dién tré phu r1, r2 va r3.
Pong co ting tdc trén duong dic tinh co (1). Khi téc d6 dong co dat dén tri
s6 w1 dién &p trén 2 dau cdng tic to 1G dat tri s6 hat U1, do d6 1G hit, loai
trir dién tro r1, dong co s& chuyén sang ting toc trén duong dic tinh co (2).
Khi tbc do dong co dat dén tri s6 02(02 > w1) dién p trén 2 dau cdng tic to
2G dat tri s6 hat U2, do d6 2G hdt, loai trir tiép dién tro r2, dong co s&
chuyén sang ting toc trén duong dic tinh co (3). Khi tée d6 dong co dat dén
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tri 6 w3(w3 > ®2) dién &p trén 2 dau céng tic to 3G dat tri sb hat U3, do
d6 3G hat, dién tré r3 bi ngan mach, dong co s& chuyén sang ting tdc trén
duong dic tinh co tu nhién, cho dén diém 1am viéc 6n dinh.

Uu diém 1a don gian va ré tién, thiét bi cé thé 1a cdng tic to méc truc
tiép vao phan tng dong co khdng can théng qua role. Nhuoc diém 14 thoi
gian mé may va hdm may phu thudc nhiéu vao mdmen can MC, quan tinh
J, dién ap ludi U va dién tro cudn day cong tic to. Cac cdng tic to gia toe co
thé khdng lam viéc vi dién ap ludi giam thap, vi qué tai hodc vi cudn day qua
phat néng, s& dan dén qua phéat nong dién tro khoi dong, c6 thé 1am chay cac
dién tro do. Khi dién ap ludi tang cao c6 kha nang tac dong dong thoi céc
cong tic to gia toc lam tang dong dién qua tri sb cho phép. Trong thyc té it
ding nguyén tic ndy dé khoi dong cac dong co, thuong chi ding nguyén
tic nay dé diéu khién qua trinh hdm dong co.

4.3 Nguyén tic diéu khién theo dong dién
a. Khai niém

Dong dién trong mach phan @ng dong co ciing 1a mot thdng s6 1am viéc
rat quan trong xac dinh trang thai caa hé truyén dong dién. N6 phan &nh trang
thai mang tai binh thudng cua hé thdng, trang thai mang tai, trang thai qua tai
cling nhu phan anh trang thai dang khoi dong hay dang hdm cua dong co
truyén dong. Trong qué trinh khoi dong, hdm, dong dién can phai dam bao
nhé hon maot tri s6 giéi han cho phép. Trong qua trinh 1am viéc ciing vay,
dong dién c6 thé phai gitr khdng ddi & mét tri sé ndo d6 theo yéu cau cua qua
trinh cong nghé.

Ta c6 thé dung cac cong tic to co cudn day dong dién hoic role dong
dién kiéu dién tir hoac cac khoa dién tir hoat dong theo tin hiéu vao Ia tri s6
dong dién dé diéu khién hé thong theo cac yéu cau trén. Dong dién mach
phan &ng dong co dung lam tin hiéu vao truc tiép hoac gian tiép cho cac
phan tir nhan biét dong dién noi trén. Khi tri sb tin hiéu vao dat dén gia tri
ngudng Xac dinh c6 thé diéu chinh dugc cua nod thi nd s& phat tin hiéu diéu
khién hé théng chuyén dén nhitng trang thai 1am viéc yéu cau.

b. So d6 mach tmg dung

Xét mach diéu khién ham nguoc dong co xoay chiéu 3 pha roto day quan
khi dao chiéu. Vi nhiing Ii do twong tuy nhu d4 phan tich trong chuong 2, khi
dao chiéu quay dong co xoay chiéu 3 pha roto day quin can phai dua thém
vao mach réto mot dién tré phu 16n hon tri sé dién tré phu can thiét dwa vao
khi khéi déng.

Ta c6 thé dung mach diéu khién theo nguyén tic dong dién sau day dé
diéu khién viéc dua vao va loai ra phan dién tré phu d6 mdi lan dao chiéu
quay dong co.
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HINH 2.9: PIEU KHIEN HAM NGUGQC BONG CO XOAY CHIEU 3 PHA RO TO DAY QUAN
KHI PAO CHIEU THEO NGUYEN TAC DONG PIEN

Yéu cau ddi véi role hdm RH thu cam dong dién réto: khi dong dién
roto I6n hon tri s6 khai dong thi né phai tc dong, khi dong dién roto da giam
nho vé gan tri s6 khoi dong (11) thi n6 phai nha dé chuan bi cho qué trinh khoi
dong tiép theo. Vay phai chinh dinh tri s6 Inha cua RH 16n hon 11 mot it, tat
nhién tri s6 lhgt cta nd s& 16n hon 11 va xac dinh theo hé s tré vé cia né.

Gia sir dong co dang lam viéc theo chiéu quay thuan, nghia 1a bo
khdng ché chi huy dang & vi tri 2 phia phai. Mubn dao chiéu quay dong co,
ta quay bod khdng ché KC vé phia nguoc. Khi bo khong ché lust qua vi tri
0, cac cdng tic to H, 1G, 2G mat dién nén céc tiép diém caa ching nha ra
dua ca 3 dién tré vao mach réto. Khi dén vi tri 2 phia trai, dong dién réto
xuat hién IGc ndy lén hon tri sé chinh dinh hit cua role RH, nén RH tac
dong ma tiép diém RH(1-3), bao dam cho ca 3 dién tro tham gia vao viéc
han ché dong dién, qua trinh hdm nguge dong co dugce tién hanh.

Khi tbc 6 dong co giam gan dén 0 thi dong dién rdto ciing giam dén tri
sb nha cua role RH, role RH nha dong tiép diém RH(1-3), cong ticto H c6
dién, dién tré hdm nguoc rh duoc loai ra ngodi, dong co bat dau qua trinh
khoi dong theo chiéu nguoc véi hai cap dién tré han ché rp1 va rp2.

Uu diém: Thiét bi don gian, sy 1am viéc cua so ¢ khong chiu anh huong
cta nhiét do cudn day cong tic to, role. Nhuoc diém: D6 tin cdy thp, c6 kha
ning dinh chi gia toc ¢ cip trung gian néu dong co khoi dong bi qua tai, dong
dién khong giam xudng dén tri s6 nha cua role dong dién.

Nguyén tic dong dién dugc tng dung chu yéu dé ty dong diéu khién qua
trinh khoi dong dong co mot chidu kich thich ni tiép va dong co xoay chiéu
roto day quan.

4.4 Nguyén tic diéu khién theo vi tri
Khi qua trinh thay di trang thai 1am viéc cua hé cd quan hé chit ché
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V6i Vi tri cia cac bo phan dong cua may (dau may, ban may, mam cap...) thi
ta c6 thé dung cac thiét bi dic biét goi 1a cong tic hanh trinh, dit tai nhing
vi tri thich hop trén duong di cua cac bd phan d6. Khi bo phan dong di
chuyén d@én nhirng vi tri nay s& tac dong lén céc cdng tic hanh trinh, cong
tac hanh trinh s& phét nhitng tin hiéu diéu khién hé théng dén cac trang thai
lam viéc méi. Vi du nhu dit cac cong tic cudi cung dé han ché hanh trinh
ban may bao, may doa, cau truc hodc Ia dat cac cong tic hanh trinh dé dao
chiéu, giam tc 6 cho may bao giuong.

N — T
-

v

HINH 2.10: PIEU KHIEN THEO NGUYEN TAC HANH TRINH
Trong d6: KH 1a cong tac hanh trinh, A va B la vi tri.
5. Cac so d0 diéu khién dién hinh
Muc tiéu: Phdn tich dwoc nguyén ly 1am viéc ciia cdc mach diéu khién dién
hinh.
5.1 So d6 diéu khién dong co KPB xoay chiéu 3 pha rd to 16ng soc
a. Mach mo may truc tiép

al. Mach diéu khién dong co quay mot chiéu
+Budc 1: Khao sat so do nguyén ly mach dién
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HINH 2.11a: SO PO MACH KHOI BONG TRUC TIEP
PKB 3 PHA RO TO LONG SOC QUAY 1 CHIEU

Nguyén ly hoat dong:
Pong cau dao CD cip ngudn cho mach dong luc va mach diéu khién.
An nlt mé may M(3,5), cudn day cia cong tic to K(5,4) c6 dién nén cac
tiép diém K ¢ mach dong luc dong lai, PKB dugc ndi ngudn va bit dau hoat
dong. Khi dé tiép diém K(3,5) cling dong lai dé duy tri ngudn cung cap cho
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cuon day K (dong dién di theo duong 1;D; K(3,5); K(5,4); RN; 2).

Dung may thi 4n nat D (1,3).

Béao vé:

Ngén mach: Cau chi CC.

Qua tai: Ro-le nhiét RN: Khi DKB bi qua tai, dong dién tang 1&n, phan tir
d6t nong tac dong 1am ma tiép diém RN (2,4) nén cudn day K (5,4) mit dién,
c4c tiép diém K dong luc mo ra, dong co ding.

Sut ap: Truong hop dién ap mach dong luc va mach diéu khién béng
nhau (hoac quan hé v&i nhau theo mot ti 1€ nao do) thi mach dién s€ bao vé
duogc sut ap. Do khi dién ap cAp cho mach diéu khién sut giam thi cuén day K
(5,4) khéng lam viéc.

Chéng tu dong mé méy lai: Khi dong co dang lam viéc, néu vi ly do nao
d6 bi mat ngudn cung cap, dong co ngung hoat dong. Néu sau d6 ngudn dién
binh thuong trd lai thi dong co ciing khong tw dong 1am viéc néu ta chua thao
tac nGt 4n M(3,5). Vi trudc d6 cudn hat K(5,4) ¢4 mat ngudn 1am cho tiép
diém duy tri K(3,5) dd mo ra nén mach diéu khién van con ¢ trang thai ho
Mmach.

Lién dong:
Tiép diém duy tri K(3,5).
Uu diém:
An toan, mach hoat dong tin cay.
C6 budng dap hod quang, cho phép thao tac co tai, thao tac véi véi tin
s6 16n. Bao vé duoc cac sy cd nhu ngan mach, qua tai va dic biét 1a chéng tu

dong mé may lai.
ABC N

co =% J :
1cC IZl VJ Q 2cC
K== =
o LY Ll B
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Trinh bay nguyén 1y heat ddpgsdso Mo diét 86ng ereanachsign hinfko
211D, TO LONG SOC QUAY 1 CHIEU CO BEN TiN HIEU
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HINH 2.12: SO PO PI DAY MACH PIEU KHIEN BPKB QUAY 1 CHIEU

+Budc 3: Lua chon va g4 lap thiét bi
Bang 2.1 Bang ké trang bi dién hinh 2.11b

Stt| Kihigu | SL

Chirc ning

1 |CD 1 | Cau dao ngudn: dong cit khong tai todn bd mach.
2 | 1CC 3 Cau chi, bao vé ngin mach & mach dong luc.

3 |RN 1 Ro le nhiét, bao vé qua tai cho dong co (DKB).

4 | K 1 Cong tic to, diéu khién dong co lam viéc.

5 |2CC 2 Cau chi, bao vé ngin mach & mach diéu khién.

6 |M;D 1 | NGt 4n thuong mo; thuong dong diéu khién mo

may va dirng dong co.

7 | 1Db;2b 1

Dén tin hiéu trang thai lam viéc va qué tai cua
dong co.

- Chon ding chung loai, s6 lugng céac thiét bi, khi cu dién can thiét diya
vao cdng suét ciia dong co DKB.

- Pinh vi cac thiét bi 1én bang (gi4) hoic ta dién thuc hanh.
+Budc 4: Lap mach diéu khién

- Poc, phan tich so do nguyén ly va so dd ndi day mach diéu khién.
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- Pau 1an luot cac day theo thur tu s6 1,6 3,805, s64,s66, s6 8, day N,
s6 2.
- Kiém tra mach diéu khién: So d6 kiém tra nhu hinh 2.13, néu khi an nut
M(3,5); quan sat kim ctia Ohm ké va két luan:
Ohm ké chi mot gia tri nao d6: Mach lip rap dung;
Ohm ké chi 0Q: Cudn K bi ngan mach;
Ohm ké khong quay: Ho mach diéu khién.
Kiém tra mach tin hiéu

' 2CC
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HINH 2.13: SO PO KIEM TRA MACH DPIEU KHIEN

+Budc 5: Lip rap mach dong luc

- Poc, phan tich so d6 nguyén ly va so dd ndi day mach dong lyc.

- D4u lan luot cac day theo tha tu sé Al, B1, C1; sé A3, B3, C3; sb A5,
B5, C5; s6 A7, B7, C7; s6 A9, B9, C9;

- Kiém tra mach dong lyc: dung dong hd Ohm ké do théng mach timg pha
A, B, C va quan sét kim cua déng ho bang mat, luu Y truong hop mat 1 pha.
+Budc 6: Van hanh mach dién

- C6 lap mach dong lyc (hd day ndi mach dong lyc phia sau ro le nhiét).

- Cép ngudn va van hanh mach diéu khién:

An nit M(3,5) cudn K hit, dén 1P sang; budng tay 4n nit mach van hoat
dong.

An nat D(1,3) cudn K nhd, dén 1D tit;

An nit M(3,5); khi mach dang van hanh tac dong vao nit test & RN, cudn
K mat dién, dén 1P tit va dén 2D sang 1én.

- Cét nguén, lién két lai day ndi mach dong luc. Sau do cép nguén cho
mach va thuc hién lai cac thao tic & trén. Quan sat chiéu quay, toc do, trang
thai khoi dong cua dong co.
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- Cit ngudn, hoan vi thir tw 2 pha ngudn vao cau dao 1CD va van hanh lai.
Quan sat chiéu quay, toc do, trang thai khai dong cua dong co.
- Ghi nhan sy khac nhau giira 2 truong hop trén. Giai thich nguyén nhan?
+Budc 7: M6 phong sy ¢b
- Cép ngudn va cho mach hoat dong nhu trén.
- Sy ¢ 1: Mach dang van hanh tac dong vao nit test & RN. Quan sat dong
co, ghi nhan hién tugng, giai thich.
- Sy ¢b 2: Cat nguén, hé mach tiép diém K tai diém sb 3. Sau do cép lai
ngudn, van hanh va quan sat hién tuong, giai thich.
- Sy ¢ 3: Phyc héi lai su ¢6 trén, hd 1 pha mach dong luc. Cho mach van
hanh quan sat hién tugng, giai thich.
+Budc 8: Viét bao cao vé qua trinh thuc hanh
- Lugc thuat lai qua trinh lap rap, cac sai 16i mac phai (néu co).
- Giai thich cac hién tuong khi van hanh mach, cac nguyén nhan gay hu
hong khi mé6 phong...
BAI TAP MO RONG
2.1 Mach diéu khién PKB quay 1 chiéu diéu khién ¢ 2 noi.
- Sinh vién v& hoan chinh so d6 va lap rap mach.
- Van hanh, quan sat va ghi nhan hién tugng.
- M6 phong su ¢d, quan sét ghi nhan hién tuong.
- Lam bé&o céo thuc hanh, giai thich hién tugng.
ae
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a2. Mach dao chiéu gian tiép (sir dung nut an)
+Budce 1: Khao sat so dd nguyén Iy mach dién (hinh 2.16a,b)

A oo e,

cc

CDITT

]
#{I

HINH 2.16a: MACH DAO CHIEU GIAN TIEP DKB 3 PHA

4,

RN

1D
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Nguyén ly hoat dong:

Pong cau dao CD va cdp ngudn cho mach diéu khién: Mach chuin bi
lam viéc.

An nt Mr(3,5), cuon day T(7.4) co dién nén céc tiép diém T ¢ mach
dong lyc dong lai, dong co quay theo chiéu thuan. Khi d6 tiép diém T(3,5)
cling dong lai dé ty duy tri, dong thoi tiép diém T(9,11) mé ra dé cat dién
cudn day N(11,4).

Qua trinh xdy ra twong ty khi 4n nat My (3,9). Cudn day N(11,4) duoc
cap ngudn, thir ty pha dua vao dong co duoc hoan ddi nén dong co s& quay
nguoc chiéu véi ban dau. Luc dé tiép diém N(5,7) ciing mo ra va cudn day T
(7,4) dugc co lap.

Dimng may thi 4n nat D(1,3). Cha y 12 phai dimng may trude khi dao chiéu
quay.

Béao vé:

Ngén mach: Cau chi CC.

Qua tai: Ro-le nhiét RN.
Lién dong:

Duy tri: T(3,5); N(3,9).

Khéa chéo T(9,11), N(5,7 ) c6 tac dung dam bao an toan cho mach; tai
mot thoi diém chi c6 mot cong tic to 1am viée, tranh truong hop ngin mach
dong luc (néu 2 cong tic to cung hut dong thoi).

Sinh vién trinh bay nguyén ly hoat dong, bao vé va lién dong cua mach
dién hinh 2.16b.
+Budc 2: V& so dd di day

1CC @ @ 2CC

N
n | | ]
= O O 9 O O |
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+Budc 3: Lya chon va gé lap thiét bi

Bang 2.2: Bang ké trang bi dién hinh 2.16b

Stt | Kihiéu | SL Chirc nang

1 |CD 1 | Cau dao ngudn: dong cat khong tai toan bo mach.

2 |1CC 3 | Cau chi bao vé ngan mach & mach dong luc.

3 |2CC 2 | Cau chi bao vé ngan mach ¢ mach diéu khién.

4 | RN 1 | Ro le nhiét bao vé qua tai cho dong co (DKB).

5 |T,N 2 |Cong tic to diéu khién dong co quay thuan,
nghich.

6 | Mr; My 2 | NGt 4n thuong mo, diéu khién dong co quay thuan,
quay nghich.

7 |D 1 | NGt 4n thuong dong, diéu khién dimg dong co.

8 | 1D;2b;3b | 3 | Dén tin hiéu trang thai quay thudn, quay nghich va
qua tai ctia dong co.

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi céc thiét bj 18n bang (gia) thuc hanh, hoic tu dién.
+Budc 4: Lip mach diéu khién
- Poc, phan tich so 6 nguyén ly va so do di ddy mach diéu khién.
- Panh s6 cac day ndi giita cac thiét bi.
- Lap mach diéu khién theo so d6 va theo trinh tu sé day:
- Lién két bo nut an, danh sé cac dau day ra (c6 4 hoic 5 dau day ra tir bo

ndt 4n).
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- Piu 1 dau cta cudn hit ndy véi 1 cyc tiép diém thuong dong cua cong
tic to kia.

- P4u cyc con lai cua tiép diém thuong dong véi cac dau day ra tir bo an.

- Piu tiép diém duy tri, dau con lai ctia cudn hat, mach dén tin hiéu ...

- Kiém tra mach diéu khién:

Dung Ohm ké chdm vao diém sb 1 va sb 6 trén so dd hinh 2.16b.

An nGt My dé kiém tra thong mach, ngén mach cudn day T (nhan xét
twong tu phan 1.1.3).

An nat My dé kiém tra thong mach, ngén mach cudn day N.

Kiém tra mach tin hiéu.
+Budc 5: Lép mach dong luc

- Piu dung theo so dd di day.

- Hodn vi thi ty 2 pha trong 3 pha & cong tic to N (xem so d6 nbi day).

- Kiém tra mach dong Iyc: Tién hanh tuong tu nhu trén can luu Y truong
hop mat 1 pha, ¢ thé két hop do kiém va quan sat bang mat.
+Budc 6: Van hanh mach dién

- C6 lap mach dong lyc (hd diy ndi mach dong luc phia sau ro le nhiét).

- C4p ngudn va van hanh mach diéu khién: An nit MT(3,5) cuén T(7,6)
huat, dén 1D sang; An nat D(1,3) cudén T(7,6) nha, dén 1D tit; An ndt MN(3,9)
cudn N(11,6) hut, dén 2D sang;

- Khi cudn T(7,6) dang hut, 4n MN(3,9). Quan sét hién tuong, giai thich?

- Tac dong vao nut test & RN. Quan sat hién tuong, giai thich?

- Cat nguén, lién két lai day ndi mach dong luc. Sau do cép nguén cho
mach va thuc hién lai cac thao tac & trén. Quan sét chiéu quay, toc do va trang
thai khoi dong cua dong co.
+Budc 7: M6 phong su ¢b

- Sy ¢b 1: Mach dang van hanh tic dong vao ndt test & RN. Quan sat
dong co, ghi nhan hi¢n tuong, gidi thich.

- Sy ¢b 2: Cit ngudn, cd lap mach dong luc (hd day ndéi mach dong luc
phia sau ro le nhiét). N&i tat tiép diém N(5,7) va T(9,11). Sau d6 cap lai
ngudn, van hanh va quan sat hién tuong, giai thich. Chi y: su ¢ ndy chi dugc
mo phong khi da c0 lap mach dong luec.
+Budc 8: Viét bao cdo vé qua trinh thyc hanh:

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tuwgng khi van hanh mach, cac nguyén nhan gay hu
hong khi mé6 phong...

BAI TAP MO RONG
2.2 Mach déo chiéu quay gian tiép PKB 3 pha diéu khién ¢ 2 noi.
- Sinh vién vé& hoan chinh so d6 va lp rap mach.
- Van hanh, quan sat va ghi nhan hién tuong.
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- M6 phong sy ¢b, quan sat ghi nhan hién tuong.

- Lam bao cao thuc hanh, giai thich hién tuong.
2.3 V& so dd, 1ap rap va van hanh mach dao chiéu quay gian tiép PKB 1 pha.
2.4 V& so d6 (nguyén Iy, nbi day) mach diéu khién chuong trinh d6 vui cho 3
doi A, B, C hoat dong nhu sau:

- Mbi d6i c6 1 nit 4n va 1 dén tin higu.

- C6 1 chubng dung chung cho ca 3 doi.

- Poi nd0 4n nht trude tién s& gidnh quyén wu tién dé tra 101 (chudng

reo, dén sang); hai doi con lai 4n nit s& mat tac dung.
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+Bude 1: Khao sat so do nguyén ly mach dién
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So dd nay twong ty nhu so d6 hinh 2.16b, nhung ¢ day st dung bo nat an
kép (lién dong co khi) dé thue hién dao chiéu truc tiép. Nghia 13, khi dong co
dang van hanh véi chiéu quay nao d6; mudn dao chiéu thi khdng can phai 4n
nGt dirng ma chi viéc an ngay nat dao chiéu.

Sinh vién trinh bay nguyén ly hoat dong, bao vé va lién dong cua mach
dién hinh 2.20, 2.21.
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HINH 2.21: MACH DAO CHIEU TRUC TIEP PKB 3 PHA CO TIN HIEU

+Budc 2: So dd di day thiét bi
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+Budc 3: Lya chon va gé lap thiét bi
Bang 2.3:Bang ké trang bi dién hinh 2.21

Stt | Kihiéu | SL Chirc nang

1 |CD 1 | Cau dao ngudn: dong cét khong tai toan bd mach.

2 |1CC 3 | Cau chi bao vé ngin mach ¢ mach dong luc.

3 |2CC 2 | Cau chi bao vé ngin mach ¢ mach diéu khién.

4 |RN 1 | Ro le nhiét bao vé qua tai cho dong co (PKB).

5 [T,N 2 | Cong tic to diéu khién dong co quay thudn, nghich.

6 | Mr; My 2 | Nut 4n kép (lién dong co khi), diéu khién dong co
quay thuan, quay nghich.

7 |D 1 | NGt 4n thuong dong, didu khién dimg dong co.

8 [ 1Db;2b;3b | 3 | Bén tin hiu trang thai quay thuan, quay nghich va
qua tai ctia dong co.

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi céc thiét bj 16n bang (gia) thuc hanh, hoic tu dién.
+Budc 4: Lip mach diéu khién
- Tuong tu budéc 4 muc a2.
- Luu ¥ du khi ddu bo nGt 4n kép M+ (3,5); My (3,11).
- Khi lap rap can lién két chinh xac cac cuc ni day trong bo nut an.
- Can xac dinh chinh x4c vi tri ldp tiép diém duy tri.
+Budc 5: Lép mach dong luc
- Tuong tu budc 5 muc a2.
+Budc 6: M6 phong sy cb
- Thao 1 dau céc tiép diém duy tri tai diém s 5 va sé 11 rdi ndi vao diém
s6 7 va sé 13. Quan sat hién tuong va giai thich?
BAI TAP MO RONG
2.5 Mach déo chiéu quay truc tiép DPKB 3 pha diéu khién ¢ 2 noi.



- Sinh vién v& hoan chinh so d6 va lap rap mach.
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- Van hanh, quan sat va ghi nhan hién tuong.

- M6 phong sy ¢b, quan sat ghi nhan hién tuong.

- Lam bao cao thuc hanh, giai thich hién tuong.
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ad. Mach dao chiéu sir dung tay gat co khi

+Bude 1: Khao sat so do nguyén ly mach dién (Sinh vién trinh bay)
N
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+Budc 3: Lya chon va gé lap thiét bi
Bang 2.4: Bang ké trang bi dién hinh 2.25

Stt | Kihiéu | SL Chirc nang
1 |CD 1 | Cau dao ngudn: dong cit khdng tai toan bo
Mmach.
2 |1CC 3 | Céu chi bao vé ngin mach ¢ mach dong lyc.
3 |2CC 2 | Céau chi bao vé ngin mach ¢ mach diéu khién.
4 | RN 1 | Ro le nhiét bao vé qua tai cho dong co (DKB).
5 |T,N 2 | Cong tic to diéu khién dong co quay thuan,
nghich.
6 |KC 1 | Tay gat co khi 3 vj tri; 3 tiép diém.
KC dat tai s6 0: Dung may chuin bi cho mach
lam viéc.
KC dit tai s6 1: Diéu khién dong co quay thuan.
KC dat tai s6 2: Piéu khién dong co quay
nghich.
7 |RTr 1 | Ro le trung gian chong mé may lai cho mach.
8 |1b;2b; 3 | Bén tin hiéu bao trang thai quay thuan, quay
3b nghich va qué tai cua dong co.

- Chon dting chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi céc thiét bj 18n bang (gia) thuc hanh, hoic tu dién.

+Budc 4: Lip mach diéu khién

- Poc, phan tich so @6 nguy2n ly va so d6 ndi day.

- Lap mach diéu khién theo so db:

Kiém tra, chon lya cac tiép diém phu hop trén tay gat co khi.

Lién két cac tiép diém trén tay gat, danh sd cac dau day ra (c6 5 hodc 6

dau day ra tir tay gat).

Pau 1 dau caa cudn hut cong tic to nay véi 1 cuc tiép diém thuong dong

Clia cong tic to kia.

Pau cuc con lai cua tiép diém thudng dong voi cac dau day ra tir tay gat.
DPau tiep diém duy tri, dau con lai cua cudn hat cong tac to.
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Mach dén tin hiéu can phai dau qua tiép diém thuong mé cua cac cong
tic to.

- Kiém tra mach diéu khién:

Dung Ohm ké chdm vao diém sé 1 va sé 4 trén so dd hinh 2.25. Tay gat
dang ¢ s6 0: néu kim Ohm ké chi gia tri nao d6 thi mach cap ngudn cho RTr
duoc lién két tot.

Dung Ohm ké chdm vao diém sé 3 va s6 4 trén so d6 hinh 2.25. Bat tay
gat vé s6 1 hodc s 2, kim Ohm ké chi gia tri nao d6 thi mach cip ngudn cho
cudn hat T(7,6) hodc N(11,6) duoc lién két tbt.

Dung Ohm ké chidm vao diém sé 7 va sb 6 trén so do hinh 2.25. An n(t
tac dong nip trén cong tic to T kim Ohm ké s& chi gi4 tri khac so voi luc
khong 4n 12 mach dén bao 1P dugc ndi tét.

Tuong ty chAm Ohm ké cham vao diém sb 11 va sb 6 trén so d hinh
2.25 dé kiém tra mach dén tin hi¢u 2D.
+Budc 5: Lép mach dong luc

- Tuong ty muc a2.

- Kiém tra mach dong luc: Tién hanh tuong tu nhu cac phan trudc.
+Budc 6: Van hanh mach

- C6 lap mach dong lyc (hd diy ndi mach dong luc phia sau ro le nhiét).

- Cép ngudn va van hanh mach diéu khién:

Tay gat dang & vi tri s6 0: RTr hit, mach chuan bi 1am viéc.
Bat tay gat vé s 1: cudn T hat, dén 1D sang;
Bat tay gat vé $8 2: cudn N hat, dén 2D sang;

- Cat nguén, lién két lai day ndi mach dong luc. Sau do cép nguén cho
mach va thuc hién lai cac thao tac & trén. Quan sat chiéu quay, toc do, trang
thai khoi dong cua dong co.
+Bugc 7: M6 phong sy ¢b

- Sy ¢d 1: Cit ngudén mach dong luc va diéu khién, ndi tit tiép diém
KC(1,3); ho mach cuon ddy RTr. Sau d6 cdp lai ngudn, van hanh va quan sat
hién tuong, giai thich.

- Su ¢b 2: Mach dang hoat dong cit todn bo ngudn cung cp (cit cau dao
CD) va sau d6 cip lai ngudn. Quan sat hién twong va giai thich.
+Budc 8: Viét bao cao vé qua trinh thyc hanh

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tuwgng khi van hanh mach, cac nguyén nhan gay hu
hong khi mé phong...

b. Mach mé may gian tiép
bl. Mo may Y - A
+Bude 1: Khao sat so d6 nguyén ly mach dién
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Gi6i thiéu role thoi gian (Timer) — RTh ¢6 céu tao: Ro le thoi gian trong thuc
té c6 rat nhiéu loai: Ro le thoi gian co khi, ro le thoi gian thuy luc, ro le thoi
gian dién tur, ro le thoi gian dién to. Hién nay trong cong nghi¢p nguoi ta
thuong ding ro le thoi gian dién tir (c6 do chinh xac cao). Cau tao cia ro le
thoi gian dién tir bao gdm mot mach tré thoi gian dién tir cdp ngudn cho mot
ro le trung gian dé diéu khién hé thong tiép diém dong cét sau 1 khoang thoi
gian tré nao do. Tuy vao trang thai ban dau cua tiép diém ma s& c6 cac loai
tiép diém khac nhau cua ro le thoi gian nhu: thuong mé - déng cham hoic
thudng dong - mé chadm. Mach mo may Y — A sir dung dén 2 loai tiép diém
trén cua ro le thoi gian.

Nguyén ly hoat dong mach dién hinh 2.27:

Pong cau dao CD cip ngudn cho mach dong luc va mach diéu khién.

An nat mé may M(3,5) cudn diy DPg(5,4) va KY (13,4) c6 dién dong
thoi, 1am cho céc tiép diém Pg va KY ¢ mach dong lyc dong lai, dong co bat
dau mo may ¢ trang thai du Y. Khi d6 RTh (5,4) ciing duoc cap ngudn va
bat dau tinh thoi gian duy tri cho cac tiép diém ciia n6. Hét thoi gian duy tri,
tiép diém thuong déng md cham RTh(5,11) mé ra cudn day KY (13,4) bi cit;
dong thoi tiép diém thudng mo dong cham RTh(5,7) dong lai cap ngudn cho
cudon day KA(9,4). Cac tiép diém KA ¢ mach dong luc déng lai dong co
chuyén sang 1am viéc & trang thai ddu A, két thuc qua trinh mé may.

Dimng dong co thi 4n nut D(3,5).

Béao vé: Mach duogc bao vé ngén mach béng cAu chi CC.

Qua tai bang role nhiét RN.

Sut 4p va chéng ty dong mé may boi cong tic to Dg.

Lién dong dién khoa chéo: KY(7,9) va KA(11,13); lién dong duy tri DBg(3,5).
Mach m¢o may Y - A c6 den tin hi¢u bdo
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Sinh vién trinh bay nguyén ly hoat dong, bao vé va lién dong cua mach
dién hinh 2.28.
+Budc 2: V& so dd di ddy (xem hinh 2.29)
+Budc 3: Lya chon va gé lap thiét bi

Bang 2.5: Bang ké trang bi dién hinh 2.28

Stt | Kihiéu | SL Chirc niang
1 (CD 1 | Cau dao ngudn dong cat khdng tai todn bo mach.
2 |1CC 3 | Cau chi bao vé ngin mach & mach dong luc
3 |2CC 2 | Cau chi bao vé ngin mach & mach diéu khién.
4 |M;D 2 | NGt 4n thuong mo, thuong dong diéu khién mo
may va dirng dong co (DKB).
5 |RN 1 | Ro le nhiét, bao vé qua tai cho dong co (PKB).
6 |Dbg 1 | Cong tic to dong cit ngudn chinh.
7 |KY 1 | Céng tic to dé dau Y dong co luc khoi dong.
8 |KA 1 | Céng tic to dé diu A dong co khi lam viéc.
9 |RTh 1 |Ro le thoi gian; dinh thoi gian dé chuyén tir ché do
dau Y sang dau A.
10 | 1D;2b;3b | 3 | Dén tin hiéu trang thai lam viéc, khdi dong va qué
tai cua dong co.

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi céc thiét bj 1&8n bang (gi4) thuc hanh hoic ta dién.

111
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+Budc 4: Lip mach diéu khién

- Poc, phan tich so 6 nguyén ly va so do di day.

- Lap mach diéu khién theo so do di day:

Chuan bi day dan, dau sé va dau cét: Ludn dau sd va bop cét day dan can dau.
Lién két bo nat 4n, danh sé cac dau day ra (co 3 dau dy ra tir bo ndt 4n).

Pau duong day vao cudn hit cong tic to Dg, dau tiép diém duy trl.

Pau mach RTh: cha ¥ k¥ cic cuc dau day ¢ dé role thoi gian - RTh (cuc cip
ngudn thuong 12 2 - 7, diém chung cua cac tiép diém...).

Pau duong day vao cudn hut cong tic to KY; KA (chi y lién két ding cip
tiép diém ctia RTh; 8 - 6 va 8 - 5).

Déu mach dén tin hi¢u 1D, 2D, 3D.

- Kiém tra mach diéu khién: Dung Ohm ké chdm vao diém s 1 va s 6
trén so d6 hinh 1.33. An ndt M(3,5) dé kiém tra théng mach, ngén mach cudn
day Dg (nhan xét tuong ti phan 1.1.3).

Dung Ohm ké cham vao diém s6 5 va s6 6 trén so dd hinh 1.33. Nbi tat tiép
diém RTh(5,7), néu Ohm ké chi gia trj khoang 1/3 gia tri dién tr& cudn Dg 1a
mach cudn KY vd KA d4 lién két tét.

Kiém tra mach tin hiéu.

+Budc 5: Lép mach dong luc
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- Ro le nhiét co thé 1ap nhu hinh 2.29 hoic lip phia sau cong tic to KA
cling dugc.

- Pong co ra 6 dau day duoc lién két vao cac tiép diém dong luc cua
cong tic to KY; KA. Chl y tha ty dau day khi ddu A (d4u song song trén hop
cuc dong co hodc ddu pha ndy véi cubi pha khéc).

- Kiém tra mach dong luc: Pbi voi mach dong luc can luu y dau cudi céac
pha khi lién két vao céc tiép diém dong luc cong tic to KA, cd thé két hop do
kiém va quan sat bang mat. Phai kiém tra cAn than mach dong luc trudc khi
van hanh dé tranh trudng hop lién két sai cuc tinh ¢ trang thai ddu A.

- Pién ap ngudn phai phu hop véi kiéu ddu A cua dong co, nghia 14 U~ =
Uppc.
+Budc 6: Van hanh mach

- C6 lap mach dong lyc (hd diy ndi mach dong luc phia sau ro le nhiét).

- Chua gin role thoi gian - RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:

An nat M(3,5) cuén Bg va KY hit, dén 2P sang;

Dung day din cham vao dé nbi tat tiép diém RTh(5,7) (chdm vao hai diém 8 -
6 trén dé RTh) thi cudn KYY bi cit va KA hit dén 1D sang va 2D tit di.

Hé day nbi va 4n nat D(1,3).

- Cit nguén, lien két lai day ndi mach dong luc, gén RTh vao dé.

- Chinh thoi gian tri hodn cta RTh tir (5 - 10)s.

- Sau do céip nguén cho mach, 4n nut M(@3,5) dé khoi dong; an D(1,3) dé
dimg may. Quan sat chiéu quay, téc do khoi dong, toc do 1am viéc cua dong
co...giai thich?
+Budc 7: M6 phong sy ¢b
Cét ngudn cung cap.

- Su ¢b 1: Doi diém ndi day trén && RTh & cuc s6 6 sang diém sb 5 va
nguoc lai. Sau d6 cho mach van hanh. Quan sat dong co, ghi nhan hién tugng,
giai thich.

- Sy ¢d 2: H6 mach cép nguén cho cudn KY, KA; ndi tit tiép diém
KA(9,11) va KY(15,17). Sau d6 cdp lai ngudn, van hanh va quan sat hién
tuong, giai thich.
+Budc 8: Viét bao cao vé qua trinh thyc hanh

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mé6 phong...

BAI TAP MO RONG
2.6 Mach dién diéu khién DKB 3 pha 16 to 1dng soc theo yu cau sau day:
- Pong co md may Y - A; Chi sir dung 2 cong tic to;
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- Pién ap 1am viéc cua cac cong tic to 1a 380V; COn dién ap cua ro le
thoi gian 1a 220V;
- Mach c6 day du cac khau bao vé va tin hiéu.
- Biét ngudn cung cip c6 2 cip dién ap 3~380V va 3~220V;
- Dong co la loai A/Y - 220/380V
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2.7 V& so d, lap rap, van hanh va mé phong cac sy ¢d mach mo may Y - A
DKB 3 pha; sau khi m¢ may xong thi ro le thoi gian bi loai ra khoi mach.

2.8 V& so dd, lap rap, van hanh va mé phong cac sy ¢b mach mé may Y - A
PKB 3 pha c6 déo chiéu quay.

b.2. Mo may qua cudn khang

+Bude 1: Khao sat so d6 nguyén ly mach dién
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HINH 2.32: MACH MO MAY QUA CUON KHANG BKB ROTO LONG SOC

Nguyén ly hoat dong ctia mach dién: Péng cau dao CD va cip ngudn cho
mach diéu khién mach chuan bi 1am viéc. An nat mé may M(3,5), cudn day
Pg(5.,4) co dién. Pong co s& md may v6i cudn khang CK ndi tiép trong mach.
Khi d6 cudn day role thoi gian RTh(5,4) ciing dugc cap ngudn va bat dau tinh
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thoi gian duy tri cho tiép diém thuong md dong cham RTh(5,7) cia nd. Hét
khoang thoi gian di 4n dinh: tiép diém RTh(5,7) déng lai, cudn day K(7.4)
dugc cap ngudn 1am cho cac tiép diém K dong luc dong lai, cudn khang bi
ngin mach 2 dau nén bj loai ra khoi mach. Dong co ting dan dén tdc d6 dinh
mtc, két thic qua trinh mo may.Ding may thi an nat D(1,3).

Sinh vién trinh bay nguyén ly hoat dong, bao vé va lién dong cua mach
m& may qua cudn khang DKB roto 1dng soc c6 dén bao tin hiéu sau.
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+Budc 3: Lya chon va gé lap thiét bi
Bang 2.6 Bang ké trang bi dién hinh 2.33

Stt| Kihiéu |SL Chirc niang
1 |CD 1 | Cau dao ngudn déng cit khong tai toan bo mach.
2 |1CC 3 | Cau chi bao vé ngan mach & mach dong luc.
3 |2CC 2 | Cau chi bao vé ngan mach & mach diéu khién.
4 |M;D 2 | N(t 4n thuong mo, thudng dong diéu khién mo may
va dung dong co.
5 |RN 1 | Ro le nhiét bao vé qua tai cho dong co (BDKB).
6 | bg 1 | Cong tic to dong cit ngudn chinh.
7 | K 1 | Cong tic to loai cudn khang sau khi khoi dong xong.
8 |CK 3 | Cudn khang mé may dé han ché dong dién.
9 |RTh 1 | Ro le thoi gian; duy tri thoi dé loai cudn khang.
10 | 1D;2D;3D | 3 | Bén tin hiéu trang thai lam viéc, khoi dong va qué tai
cua dong co.

- Chon dung chung loai, sb lugng céc thiét bi va khi cu dién can thiét.
- Pinh vi céc thiét bj 18n bang (gi4) thuc hanh hoic tir dién.
+Budc 4: Lip mach diéu khién
- Poc, phan tich so d6 nguy2n ly va so dd ndi day.
- Lap mach diéu khién theo so dd:
Chuan bi day dan, dau sé va dau cét: Ludn dau s va bop cét day dan can ddu.
Lién két bo nat 4n, danh sé cac dau day ra (co 3 dau dy ra tir bo ndt 4n).
Pau duong diy vao cudn hut cong tic to Dg, dau tiép diém duy trl.
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Pau mach RTh: chi y k¥ cac cuc ddu day & d¢é RTh (cuc cap ngudn, diém
chung cua cac tiép diém...).
Pau duong day vao cudn hit cong tic to K.
Déu mach dén tin hi¢u 1D, 2D, 3D.

- Kiém tra mach diéu khién: Dung Ohm ké chdm vao diém s6 1 va s 6
trén so d6 hinh 2.33. An ndt M(3,5) dé kiém tra théng mach, ngén mach cudn
day Dg (nhan xét tuong tu phan 1.1.3).

Dung Ohm ké chim vao diém sb 5 va sb 6 trén so dd hinh 2.33. Néi tat
tiép diém RTh(5,7), néu Ohm ké chi gia trj thap hon dién tré cudn day Dg 1a
mach cudn K d lién két tot.

Kiém tra mach tin hiéu.
+Budc 5: Lép mach dong luc

- Lép mach dong luc theo so dd:

Cudn khang ndi tiép voi tiép diém dong luc cong tic to Dg, trudc hoic sau
RN cling dugc.

Céc tiép diém dong luc cong tic to K ddu song song véi timg cudn khang va
phai lién két dung thtr ty pha.

- Kiém tra mach dong luc: Ddi véi mach dong luc can luu y truong hop
d4u trai pha & cac tiép diém dong luc cong tic to K, c6 thé két hop do kiém
tra va quan st bang mét.
+Budc 6:Van hanh mach

- C6 lap mach dong lyc (hd diy ndi mach dong luc phia sau ro le nhiét).

- Chwa gén RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:

An nit M(3,5) cudn Pg hit, dén 2D sang;

Dung day din cham vao dé nbi tat tiép diém RTh(5,7) (chdm vao hai diém 8 -
6 trén dé RTh) thi cudn K hut dén 1D sang va 2D tat di. Thao day ndi va an
nat D(1,3).

- Cét ngudn, lién két lai ddy ndi mach dong luc va gdn RTh vao dé.

- Chinh thoi gian tri hodn cia RTh tir (5 - 10)s. Sau dé cdp ngudn cho
mach, 4n nat M(3,5) dé khoi dong; an D(1,3) dé dimg. Quan sat chiéu quay,
téc d6 khoi dong, tbe do 1am viéc cua dong co va giai thich?
+Budc 7: M6 phong su ¢b
Cét ngudn cung cap

- Su ¢b 1: Do diém nbi day trén dé RTh & cuc sb 6 sang diém s6 5. Sau
d6 cho mach van hanh. Quan sat dong co, ghi nhan hién tuong, giai thich?

- Sy ¢b 2: Ho mach cép ngudn cho cudn K; ndi tit tiép diém K(7,9), sau
d6 cap lai ngudn, van hanh va quan sat hién tuong, giai thich?

- Sur ¢ 3: Hoan vi 2 dau day bat ky cua tiép diém K & mach dong luc; ho
mach tiép diém Pg (3,5), sau d6 cip lai ngudn, van hanh va quan sat hién
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twong, giai thich? Chl y: sy ¢ ndy phai mo phong nhanh, khong dugc kéo
dai. Tung sy cb & trén phai duoc mé phong doc 1ap nhau.
+Budc 8: Viét bao cao vé qua trinh thyc hanh
- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).
- Giai thich cac hién tuwgng khi van hanh mach, cdc nguyén nhan gay hu
hong khi mo6 phong.
BAI TAP MO RONG
2.9 Mach mé may DKB 3 pha qua cudn khang c6 dao chiéu quay.
- Sinh vién v& hoan chinh so db va ldp rap mach.
- Van hanh, quan sat va ghi nhan hién tuong.
- M6 phong su ¢b, quan sat ghi nhan hién tuong.
- Lam bao cao thuc hanh, giai thich hién tugng.
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2.10 V& so d6, lip rap, van hanh va md phong cac su ¢6 mach mé may DKB
3 pha qua cudn khang ma sau khi mo may xong thi ro le thoi gian bi loai ra

khoi mach.

2.11. V& so dd, lép rap, van hanh va mé phong cac su cd mach mé may DKB
3 pha qua cudn khang ma sau khi mé may xong thi ro le thoi gian va cdng tic

to nguén bi loai ra khoi mach.
b.3. M& may qua bién 4p ty ngiu
+Budc 1: Khao sat so dd nguy@n ly mach dién

Mach m& méy qua bién ap tu ngiu — DKB réto 16ng soc
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Sinh vién thuyét minh nguy@n ly hoat dong va cac khau bao vé, lién dong
hinh 2.37, hinh 2.38.

+Budc 2: V& so dd di day cua hinh 2.38
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+Budc 3: Lya chon va gé lap thiét bi
Bang 2.7 Bang ké trang bi dién hinh 2.38

Stt | Kihiéu | SL Chirc ning
1 |CD 1 | Cau dao ngudn dong cat khong tai todn bo mach.
2 1CC 3 | Cau chi bao vé ngin mach & mach dong luc
3 | 2CC 3 | Cau chi bao vé ngin mach & mach diéu khién.
4 'M;D 2 | NGt 4n thuong mo, thuong dong diéu khién mo
may va dirng dong co.
5 |RN 1 | Ro le nhiét bao vé qua tai cho dong co (DKB).
6 |Dbg 1 | Cong tic to dong cit nguodn chinh.
7 K 1 | Cong tic to loai may BATN sau khi khoi dong
xong.
8 | BATN 1 | Bién 4p ty ngiu dung diéu chinh dién 4p md may.
9 |RTh 1 | Ro le thoi gian; duy tri thoi gian dé cat BATN.
10 | 1D;2Db; 3 | Bén tin hiéu trang thai lam viéc va qué tai cia dong
CO.

- Chon dtng chang loai, sé luong cac thiét bi va khi cu dién can thiét.

- Pinh vi céc thiét bj 1&8n bang (gi4) thuc hanh hoic ta dién.
+Budc 4: Lip mach diéu khién

- Poc, phan tich so ¢ nguyén ly va so d6 ndi day.

- Lap mach diéu khién theo so db:

Tién hanh twong tu nhu muc b2.

Can luu y, & ddy khong dung dén bao trang thai khoi dong vi ddi véi
cong tic to thong thudng chi ¢6 2 tiép diém thuong dong (44 duogc sir dung &
mach dong luc) nén khong con tiép diém. Truong hop mudn tin hiéu trang
thai ndy phai sir dung thém mé dun ting cudng tiép diém cho cong tic to K.

- Kiém tra mach diéu khién twong ty nhu muc b2.

Budc 5:. Lép mach dong luc

- Lép mach dong luc theo so dd:

BATN néi tiép véi tiép diém dong luc cong tic to g, trude hodc sau RN.

Céc tiép diém dong luc cong tic to K ddu song song voi timg pha cia BATN
va phai lién két dung tht ty pha. Diém chung cia BATN phai déu qua tiép
diém thudng dong cta cong tic to K dé sau khi khoi dong xong thi ¢6 lap (ho

mach) bién ap.
+Budc 6: Kiém tra - van hanh mach
Tién hanh tuong tu nhu muc b2.
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Khi van hanh, diéu chinh BATN dé ¢ nhiing cdp dién ap ra khac nhau.
Quan sat téc d6 khoi dong, toe do 1am viéc ciia dong co va giai thich?
+Budc 7: M6 phong sy ¢b: Cac su ¢b twong tu nhu muc b2.
+Budc 8: Viét bao cao vé qué trinh thuc hanh

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo6 phong.
c. Mach hdm dung
cl. Mach hdm dong nang
+Bude 1: Khao sat so dd nguy@n ly mach dién
Mach m¢ may va hdm dong nang PKB 3 pha 16 to 1ong soc

Trang thai hdm dong ning ddi voi PKB 3 pha: Pong co dang quay, Cit
ngudn xoay chiéu va doéng ngudén mot chidu vao 2 trong 3 pha day quén stato
cua dong co, khoang vai gidy sau thi cit luon ngudn mot chidu. Bé dam bao
c4c chi tiéu ky thuat, gia tri ngudon DC dé hdm dong ning thuong vao khoang
30% dién ap pha dinh muc cia dong co.

Nguyén ly lam viéc mach dién hinh 2.40:

Pong cau dao CD cip ngudn cho mach.

An nat mé may M(3,5), qua trinh mé may bat dau.

Khi dimng may an nut D(1,3), do duoc lién dong co khi nén tiép diém
D(1,9) dong lai cdp ngudn cho cudn day H(13,4). Cac tiép diém H ¢ mach
dong lyc dong lai, ngudon DC dugc dwa vao 2 pha day quan dong co, qua trinh
hdm dong ning xay ra. Khi 6 RTh(9,4) ciing dugc cip ngudn va bat dau tinh
thoi gian duy tri. Hét khoang thoi gian duy tri, tiép diém RTh(9,11) mo ra cit
dién cudn day H(13,4), két thiic qua trinh hdm dong nang.

Sinh vién tu trinh bay cac khau bao vé va lién dong hinh 2.40.
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Truong hop khéng c6 sén ngudn DC thi liy qua may bién ap va ciu

chinh Iuu nhu hinh 2.41.
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Sinh vién thuyét minh nguyén ly hoat dong, thiét bi bao vé va lién dong
cta so d6 hinh 2.42.
+Budc 2: V& so dd di day (hinh 2.43)
+Budc 3: Lya chon va gé lap thiét bi

Bang 2.8: Bang ké trang bi dién hinh 2.42
Stt | Kihiéu |SL Chirc ning
1 |CD 1 | Cau dao ngudn déng cit khong tai toan bd mach.
2 |1ccC 3 | Cau chi bao vé ngan mach ¢ mach dong luc
3 | 2CC 2 | Cau chi bao vé ngan mach ¢ mach diéu khién.
4 |M;D 2 | NOt 4n thuong mo, thuong déng didu khién mé may
va hdm dung dong co.
5 | RN 1 | Ro le nhiét bao vé€ qua tai cho dong co (DKB).
6 | K 1 | Cong tic to md may truc tiép dong.
7 |H 1 | Cong tic to hdm dong ning.
8 |RTh 1 | Ro le thoi gian; dinh thoi gian hdm dong nang.
9 |BT 1 | Bién thé 1 pha cung cap dién 4p ham phl hop.
10 | CL 1 | Cau chinh luu tao nguén DC dé hdm dong ning.
11 | 1b; 2b;| 3 | beén tin hiéu trang thai khoi dong, hdm dong nang va
3b qua tai cua dong co.

- Chon ding chung loai, s6 lugng cac thiét bi va khi cu dién can thiét.
Pic biét 1a chon diing dién 4p DC dé hdm dong nang.
- Pinh vi céc thiét bj 18n bang (gi) thue hanh hoic ti dién.
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+Budc 4: Lap mach diéu khién va dong luc
Lap mach diéu khién theo so db:

- Poc, phan tich so d6 nguy2n ly va so d6 ndi day.

- Lién két bo nut 4n, danh sé cac dau day ra (c6 4 dau day ra tir bo nat
an).

- P4u dudng day vao cudn hit cong tic to K, dau tiép diém duy tri, khoa
cheo.

- P4u mach RTh: cht ¥ k¥ cac cuc dau day ¢ dé RTh (cuc cAp ngudn,
diém chung cta céc tiép diém...).

- P4u duodng day vao cudn hat cong tic to H (cha y lién két dung cip tiép
diém cta RTh; 8 - 6 va 8 - 5).

- D4u mach dén tin hiéu 1D, 2D, 3D.

Lép mach dong luc theo so dd:

- Poc, phan tich so d6 nguy2n ly va so d ndi day.

- P4u day theo so d6.

- Lip céc tiép diém dong luc cia cong tic to H. Can chu y cuc tinh
ngudn DC cuia cau chinh luu, ciing nhu ngd cap ngudén AC vao. TUy b chinh
luu st dung ma lién két phl hop (hinh 2.42 1a mot dang cua diode cau).
Ngudn DC phai dua vao sau tiép diém K, khong can luu y cuc tinh.
+Budc 5: Kiém tra

- Mach diéu khién: Dung Ohm ké chim vao diém sé 1 va s 6 trén so dd
hinh 2.42.

An nat M(3,5) dé kiém tra thong mach, ngdn mach cudén day K (nhan
xét trong tu cac phan trudc).

An nat D(1,3) dé kiém tra théng mach, ngan mach cudn day H.

Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: DPdi véi mach dong luc can luu y Vi tri dua
ngudén DC vao mach, phai kiém tra can than nham tranh trudng hop ngudn
AC va DC xung d6t tai mot diém. Co thé két hop do kiém tra va quan sat
bang mit.

- Bién ap DC dung hdm dong nang khoang 1/3 dién ap pha dinh mirc cta
dong co.
+Budc 6: Van hanh mach
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- C6 lap mach dong lyc (hd diy ndi mach dong lyc phia sau ro le nhiét).

- Chwa gin RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:

An ndt M(3,5) cudn K hut, dén 1D sang;

An nit D(1,3); Dung day din chdm ndi tat tiép diém RTh(9,11) (chim
vao 2 diém 8 - 5 trén dé RTh) thi cuon H hat, 1D tit di va 2D sang. H6 mach
day ndi tit, cudbn H mat dién, dén 2D tit.

- Cat ngudn, lién két lai ddy ndi mach dong luc, gan RTh vao dé.

- Chinh thoi gian dat caa RTh khoang 5s. Sau d6 cdp ngudn cho mach,
an nat M(3,5) dé khoi dong; 4n D(1,3) dé hdm dimg. Quan sat trang thai khai
dong, trang thai hdm dirng va giai thich?

- Thay d6i gia tri dién ap ra tir BT, thyuc hién lai thao tac trén. Quan sét
trang thai khoi dong, trang thai hdm dirng va giai thich?
+Budc 7: M6 phong su ¢b
Cét ngudn cung cap.

- Su ¢b 1: Doi diém ndi day trén dé RTh & cuc s6 5 sang diém sb 6 va
nguoc lai. Sau d6 cho mach van hanh. Quan sat dong co, ghi nhan hién tugng,
giai thich.

- Su ¢b 2: Ha gia tri thap nhat cua BT, cho mach van hanh va quan sét
hién tuong, giai thich.
+Budc 8: Viét bao cao vé qua trinh thyc hanh

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tuwgng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo6 phong.

BAI TAP MO RONG
2.12 Mach dién diéu khién DKB 3 pha rd to 16ng séc theo yéu cau sau day:

- Pong co mé may truc tiép; Pao chiéu quay;

- Dumg méy bang phuong phap hdm dong ning;

- Dién ap lam viéc cua cac cong tac to 1a 380V;

- Dién &p cua ro le thoi gian la 220V,

- Mach c6 day du cac khau bao vé va tin hiéu.

a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tugng.

c. M phong sy ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.
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HINH 2.45: SO bO DAU DAY BAI TAP 2.12
.2 Mach hdm nguoc
+Bude 1: Khao sat so d6 nguyén ly mach dién
Mach hdm ngugc dung ro le téc do

Trang thai hdm nguoc PKB roto 16ng séc: hodn vi thir ti pha, tai thoi

3D
2D
1D

diém tdc do triét tidu thi cat ngudn cung cip bang thiét bi phd hop.

Pic diém cua role toc do: n < 15% Ngm: tiép diém Rrp ¢ vi tri nhu hinh V&.

PKB quay thuan: tiép diém Rrp (11,15) kin.
PKB quay nghich: tiép diém Rrp (11,7) Kkin.
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Nguyén Iy 1am viéc so dd mach hinh 2.46: Péng cau dao CD cép ngudn
cho mach.

M& may: 4n Mr (3,5): quay thuan; 4n My (5,7): quay nghich.

Trang thai hdm ngugc xdy ra nhu sau: Gia sit may dang quay thuan, khi
d6 tiép diém Ryp (11,15) kin chuan bi hdm nguoc khi dimng may.
Ding may bang nat D(1,19); RTr(19,4) c6 dién 1am cho tiép diém RTr(1,3)
Mo ra cit dién cudn day T(9,4). Pong thoi tiép diém RTr (1,11) dong lai cap
ngudn cho cudén diy N (17,4) dé thuc hién hdm nguoc (dong dién di theo
duong: 1, 11, 15, 17, N, 4). Tdc d6 dong co giam nhanh dén khi gin bang
khong thi tiép diém Rrp tro vé trang thai nhu hinh vé cét dién cudn day N, két
thic qua trinh hdm ngugc. Con néu méay dang quay nghich thi qua trinh trén
cling xdy ra twong tw, nhung nguoc lai (cuén N(17,4) 1am viée, tiép diém
Rrp(11,7) va cudn T(9,4) hdm nguoc).
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Mach hdm ngugc dung ro le thoi gian
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Sinh vién thuyét minh nguyén ly 1am viéc ctia so ¢6 mach hinh 2.47.
+Budc 2: V& so do di day
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+Budc 3: Lya chon va gé lap thiét bi
Bang 2.9: Bang ké trang bi dién hinh 2.47
Stt| Kihiéu | SL Chirc nang

1 |CD 1 | Cau dao ngudn, dong cit khong tai toan bo mach.

2 |1CC 3 | Cau chi bao vé ngan mach & mach dong luc

3 |2CC 2 | Cau chi bao vé ngan mach & mach diéu khién.

4 |M;D 2 | NUt 4n thudong mo, thuong déng didu khién mo may

va hdm nguoc dong co.
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5 |RN 1 | Ro le nhiét bao vé qua tai cho dong co (DKB).

6 K 1 | Cong tic to mé may truc tiép dong.

7 | H 1 | C6ng tic to hdm nguoc.

8 |RTh 1 | Ro le thoi gian; dinh thoi gian hdm nguoc.

11 | 1D;2Db;3b | 3 | bén tin hiéu trang thai khoi dong, hdm nguoc va
qua tai ctia dong co.

- Chon dung ching loai, $6 luong céc thiét bi va khi cu dién can thiét.

- Pinh vi céc thiét bj 18n bang (gia) thue hanh hoic ti dién.
+Budc 4: Lép mach diéu khién va dong luc
Lap mach diéu khién theo so db:

- Poc, phan tich so d6 nguy2n ly va so d6 ndi day.

- Gibng hoan toan mach mé may va ham dong nang (muc c1).
Lép mach dong luc theo so dd:

- Poc, phan tich so d6 nguy2n ly va so d6 ndi day.

- Gibng hoan toan mach dao chiéu quay.
+Budc 5: Kiém tra

- Mach diéu khién va mach dong luc 4p dung cac cach kiém tra ddi véi
(muc cl). Luu y thoi gian chinh dinh cho RTh cyc ngin chi khoang (1-2)
gidy, nham tranh hién tuong déng co quay chiéu nguoc lai.
+Budce 6: Van hanh mach va md phong su ¢d: Tién hanh twong tu nhu muc
c1. Nhung thoi gian duy tri cia RTh chinh cang ngan cang tét. Qua trinh ham
nguoc s& x4y ra rat nhanh, gan nhu dong co 1ap tirc ding lai.
+Budc 7: Viét bao cao vé qua trinh thyc hanh.

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tuwgng khi van hanh mach, cac nguyén nhan gay hu
hong khi m6 phong.
5.2 So @6 diéu khién dong co KPB 3 pha ro to diy quin

Mic du PKB ba pha 16 to 10ng soc duoc sir dung phd bién, nhung khi
can truyén dong cho cac may san xut c6 cong sudt 16n hodc co yéu cau mo
may phtic tap hay qui trinh 1am viéc doi hoi nhiéu trang thai khac nhau thi
ngudi ta thudng dung KPB ba pha 16 to day quan. Vi thé, van dé diéu khién
khdng ché loai dong co nay ciing khong kém phan quan trong. D4i véi nhing
ngudi cong tac trong nganh dién thi mang kién thtrc vé linh vyuc ndy 1a khong
thé thiéu. NO 1a nhitng k§ ning vo cung thiét thuc d6i voi nguoi the va la
bude di co ban dé thuc hién cic mach tu dong khéng ché nang cao hay cac
mach diéu khién may san xuit .
a. Mach mo may
a.1. Mach mo may qua 2 cip dién tré phy theo nguyén tic thoi gian
+Budc 1: Khao sat so dd nguyén Iy mach dién
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- Mach mé may PKB 16 to diy quan qua 2 cdp dién tré phy theo nguyén

tic thoi gian.
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HINH 2.49: SO PO NGUYEN LY MACH MO MAY BKB

- Mach mé may DKB 16 to diy quan qua 2 cap dién tré phy theo nguyén

tac thoi gian co dén tin hiéu bao.
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Nguyén ly 1am viéc cua mach dién hinh 2.49: Péng cau dao CD céip

ngudn chuin bi cho mach 1am viéc.
An nut mé may M(3,5); cudn day K(5,4)co dién. Pong co bt dau khoi dong
véi toan bo dién trd phu trong mach. Khi do role thoi gian 1RTh(5,4) cling
duoc cip ngudn va bat dau tinh thoi gian duy tri cho tiép diém cua n6. Hét
khoang thoi gian d4 4n dinh, tiép diém 1RTh(5,7) dong lai cip dién cho cudn
1G(7,4). Céc tiép diém 1G dong luc déng lai dé loai Rpr. Khi d6 2RTh(7,4)
cling duoc cip ngudn va bit dau tinh thoi gian duy tri cho tiép diém cia no;
Pong thoi tiép diém 1G(7,9) ciing déng lai dé chuén bi cho cudn 2G(11,4)
lam viéc. Hét khoang thoi gian duy tri ciia 2RTh thi tiép diém 2RTh(9,11)
dong lai, cudn 2G(11,4) dugc cap ngudn, cac tiép diém 2G dong luc dong lai
lam cho Rp bi loai. Pong co ting dan tdc do dén dinh mirc va két thic qua
trinh khoi dong dong co.

Sinh vién dién thém ki hiéu thiéu vao hinh 2.49, thuyét minh nguyén ly
lam viéc hinh 2.50 va trinh bay bao vé, lién dong ctia mach dién hinh 2.49,
hinh 2.50.
+Budc 2: V& so d6 di day thiét bi: (Sinh vién ty bd sung cho hoan thién theo
hinh 2.51).
+Budc 3: Lya chon va gé lap thiét bi

Bang 2.10: Bang ké trang bi dién hinh 2.50

Stt| Kihiéu |SL Chirc nang

1 |CD 1 | Cau dao ngudn dong cit khong tai toan bo mach.

2 |1CC 3 | Cau chi bao vé ngin mach ¢ mach dong luc

3 |2CC 2 | Cau chi bao vé ngin mach ¢ mach diéu khién.

4 |M;D 2 | NGt bAm thuong mé; thuong dong diéu khién mo
may va dirng dong co.

5 K 1 | Cong tic to dong cat ngudn chinh

6 |RN 1 | Ro le nhiét bao vé qud tai cho dong co (PKB).

7 |1G; 2G 2 | Cong tic to dé loai dién trd phu trong qua trinh mo
may.

8 | 1RTh;2RTh| 2 |Ro le thoi gian; duy tri thoi gian dé loai dién tro
phu.

9 | Rp1;Rpy; 2 | B§ dién tro phu co gia tri phu hop.

4D tai cua dong co.

10 | 1D;2D; 3D; | 4 | Bén tin hiéu trang thai lam viéc, khoi dong va qua

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi cac thiét bi 1én bang (gia) thuc hanh
+Budc 4: Qui trinh lap rdp mach dién
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- Poc, phan tich so d6 nguyén ly va so do di day thiét bi.

- Lap mach diéu khién theo so do: Lién két b nit bAm, danh sb cac dau
day ra (c6 3 dau day ra tir bo nat bam).

Pau duong day vao cudn hit cong tic to K, dau tiép diém duy tri.
Pau mach cac RTh: chu ¥ k¥ cac cuc ddu day ¢ ¢é RTh (cuc cip ngudn, diém
chung cua cac tiép diém...).
Pau dudng diy vao cudn hit cong tic to 1G, 2G. Chu y lién két dung cap tiép
diém 8 - 6 cua RTh va tiép diém trinh tu 1G(5,9).
Déu mach dén tin hi¢u 1D, 2D, 3D, 4D.
- Lép mach dong luc theo so dd:
Pau diy quén sta to vao tiép diém dong lrc cong tic to K theo so dd.
Noi tiép Rp vao day quan 1o to va ngan mach qua céc tiép diém cong tic to
1G, 2G.
+Budc 5: Kiém tra va van hanh
- Mach diéu khién:
Kiém tra mach cuon hut K, 1G, 2G.
Kiém tra mach tin hiéu.

- Mach dong luc:

Pbi voi mach dong luc can luu Y vi tri truong hop hd mach diy quéan 6 to.
C6 thé két hop do, kiém tra va quan sat bang mat.

- C6 lap mach dong lyc (hd diy ndi mach dong luc phia sau ro le nhiét).

- Chua gin RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:

An nat M(3,5) cudn K(5,6) hut, dén 1D sang;

Dung day dan chdm ndi tit tiép diém IRTh(5,7) (2 diém 8 - 6 trén dé RTh)
cudén 1G(7,6) hut, dén 2D tit di.

Giir nguyén day nbi tit, tiép tuc chdm ndi tat tiép diém 2RTh(9,11), cudn
2G(11,6) hat, dén 3D tit di.

Hé cac day ndi tat, an nat D(1,3) cac cudn day déu nhd mach tré vé trang thai
ban dau.

- Cat nguon, lién két lai day ndi mach dong luc, gan RTh vao dé.

- Chinh 1RTh = 5s; 2RTh = 8s.

- Sau d6 cip ngudn cho mach, 4n nat M(3,5) dé khoi dong; an D(1,3) dé
dimg may. Quan sat trang thai khai dong, su thay doi toc ¢ cua dong co va
giai thich hién tuong?
+Budc 6: M6 phong su cb
Cét ngudn cung cap.

- Su ¢b 1: Chinh 2RTh = 3s (1RTh =~ 5s nhu cii). Sau d6 cho mach van
hanh. Quan sat dong co, ghi nhan hién tuong, giai thich.
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- Sy ¢6 2: HO6 mach tai diém dau chung cua bd di¢n tr& mo may, cho
mach van hanh va quan sat hién tugng, giai thich.
+Budc 7: Viét bao cao vé qua trinh thyc hanh
- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).
- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo6 phong.
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2.13 Mach dién diéu khién DKB 3 pha rd to dy quan theo y8u cau sau day:
- Pong co md may qua 2 cap dién trd phu theo nguy@n tic thoi gian;
- Sau khi m¢ may xong cac RTh bi loai ra khoi mach;
- Mach c6 day du cac khau bao vé va tin hiéu.
a. Sinh vién v& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong su ¢b va quan sat ghi nhan hién tuong.
d. Lam b&o céo thyuc hanh, giai thich hién tugng.
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HINH 2.53: SO PO NGUYEN LY BAI TAP 2.13

2.14 Mach dién diéu khién DKB 3 pha 16 to ddy quéan theo y8u cau sau day:
- Pong co mo may qua 2 cap dién tré phu theo nguyén tic thoi gian;
- Pong co dao chiéu quay;Mach c6 dy du cac khau bao vé va tin hiéu.
a. Sinh vién vé& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong su ¢b, quan sat ghi nhan hién tuong.
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d. Lam b&o céo thyc hanh, giai thich hién tugng.
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a.2. Mach mo may qua 2 cap dién tré phu theo nguyén tic dong dién
+Bude 1: Khao sat so d6 nguyén ly mach dién
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Mach mo may PKB ro to ddy quin qua 2 cip dién tré phu theo nguyén
tic dong dién hinh 2.55.
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Nguyén ly 1am viéc mach hinh 2.55: Péng cau dao CD cép ngudn va
chuan bi cho mach lam viéc.
An nat M(3,5), cudn day K(5,4) hut, tiép diém K dong luc dong lai dong co
mM& may véi toan bo dién trd phu trong mach. Pong thoi tiép diém K(3,7)
dong lai cdp dién cho RTr(7,4) nén tiép diém RTr(3,9) dong lai chuan bi cho
mach 1G(11,4) va 2G(13,4) lam viéc. Luc d6 1G(11,4) van chua c6 dién, do
lic mo may dong dién 16 to ting cao nén 1RI tic dong 1am ma tiép diém
1R1(9,11) ra roi. Pong co bat dau ting tdc va dong dién trén rd to giam dan.
Pén gi4 tri nha cua 1RI thi tiép diém 1RI(9,11) d6ng lai cip ngudn cho cudn
1G(11,4), tiép diém 1G mach dong lyc dong lai dé loai Re1. Sau d6 dong dién
lai ting cao nén 2RI tac dong khong cho 2G(13,4) 1am viéc. Toc d6 dong co
tiép tuc ting 1&n va dong dién ro to lai giam xudng dén gia tri nh cua 2RI thi
tiép diém 2RI(11,13) dong lai cap dién cho 2G(13,4), tiép diém 2G mach
dong luc dong lai dé loai Rps. Dong co tang dan tdc d6 dén dinh mure, két thic
qua trinh m¢ may.
Ro-le trung gian c6 tac dung dam bao khi K(5,4) c6 dién rdi thi méi cho phép
1G lam viéc. Nhu vay s& ngin ngira dugc truong hop cac tiép diém cua role
dong dién chua mé ra kip khi vira 4n ntit mo may ban dau.
Sinh vién trinh bay trang bi bao vé va lién dong ctia mach hinh 2.55.
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Mach mo may PKB ro to ddy quin qua 2 cip dién tré phu theo nguyén
tic dong dién c6 dén tin hiéu bao hinh 2.56.
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HINH 2.56: SO PO NGUYEN LY MACH MO MAY DKB QUA 2 CAP Re THEO
NGUYEN TAC DONG PIEN CO BEN TiN HIEU BAO

Sinh vién thuyét minh nguyén ly 1am viéc va bao vé lién dong ctia mach
hinh 2.56.
+Budc 2: So do di day thiét bi: (Sinh vién ty bd sung cho hoan thién theo
hinh 2.57)
+Budc 3: Lya chon va gé lap thiét bi
Bang 2.11: Bang ké trang bi dién hinh 2.56

Stt | Kihiéu | SL Chirc nang
1 |CD 1 | Cau dao ngudn dong cat khong tai toan bo mach.
2 |1CC 3 | Cau chi bao vé ngin mach & mach dong luc
3 |2CC 2 | Cau chi bao vé ngin mach & mach diéu khién.
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4 |[M;D 2 | NGt bAm thudong mé; thuong dong diéu khién mo
may va dirng dong co.
5 |K 1 | Cong tic to dong cit ngudn chinh
6 |RN 1 | Ro le nhiét bao vé qua tai cho dong co (PKB).
7 |1G;2G | 2 | Cong tic to dé loai dién trd phu trong qué trinh m&
may.
8 |1RI; 2 | Role dong dién; tac dong loai dién tr¢ phu.
2RI
9 | Rpy; 2 | Bo dién tré phu c6 gia tri phu hop.
Rp2;
10 | 1D;2D; | 4 | Pén tin hiéu trang thai lam viéc, khoi dong va qué tai
3b; 4b cua dong co.

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.

- Pinh vi cac thiét b 1&n bang (gia) thuc hanh.
+Budc 4: Qui trinh lap rap mach dién

- Poc, phan tich so d6 nguyén ly va so do di day.

- Lap mach diéu khién theo so do: Lién két b nit bAm, danh sb cac dau
day ra (c6 3 dau day ra tir bo nat bam).
Pau duong day vao cudn hat cdng tic to K, dau tiép diém duy tri.
DPau mach vao RTr: chd y tiép diém trinh tu RTr(5,7).
Pau duong ddy vao cudn hut cong tic to 1G, 2G. Cha y lién két dung cip tiép
diém thuong dong cua ro le dong dién. Poc ky so dd cua ro le duogc sir dung
dé lién két day dan phu hop ¢ cac cuc diu day.
Déu mach dén tin hi¢u 1D, 2D, 3D, 4D.

- Lép mach dong luc theo so dd:
Pau diy quén stator vao tiép diém cong tic to K theo so dd.
Noi tiép RP vao day quéan ro to va ngian mach qua céc tiép diém cong tic to
1G, 2G.
2 ro le dong dién nbi tiép v4i 1 pha bat ky & mach r6 to xen giita 2 cip dién
tré phyu. Kiém tra can than cuc cAp ngudn cua ro le (tuy timg loai, doc k§ so
dd trén ro le).
+Budc 5: Kiém tra va van hanh

- Mach diéu khién:
Kiém tra mach cudn hut K, 1G, 2G.
Kiém tra mach tin hiéu.

- Mach dong luc:
Pbi voi mach dong lyc can luu Y vi tri truong hop hé mach diy quéan 6 to.
C6 thé két hop do, kiém tra va quan sat bang mat.

- C6 lap mach dong lyc (hd diy ndi mach dong luc phia sau ro le nhiét).

- Céap ngudn va van hanh mach diéu khién:



An ndt M(3,5) cudn K hut, dén 1D sang;
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Dung day dan chim ndi tit tiép diém 1RI(7,9) cudn 1G hat, dén 2D tit.

Tiép tuc chim nbi tit tiép diém 2R1(9,11), cudn 2G hit, dén 3D tat.

An nut D(1,3) cuén K nh& mach trd vé trang thai ban dau.
- Cit nguén, lien két lai day ndi mach dong luc.

- Chinh 1RI; 2RI cac gia tri phu hop.

- Sau do céip nguén cho mach, 4n nut M(@3,5) dé khoi dong; an D(1,3) dé
dimg may. Quan sat trang thai khai dong, su thay doi toc dd cua dong co va

giai thich?
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- Sy ¢b 2: Ho mach tiép diém 1G(7,9) va 2G(9,11), cho mach van hanh

va quan sat e 088 pd 4 MR M ACH MO MAY DKB QUA 2 CAP R, THEO
+Budc 7: Viét bio EVENTAGRANGRIENEPREN TIN HIEU BAO
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- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).
- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu

hong khi mo6 phong.

BAI TAP MO RONG

2.15 Mach dién diéu khién DKB 3 pha rd to dy quan theo y8u cau sau day:
- Pong co md may qua 2 cap dién trd phu theo nguyén tic dong dién;
- Pong co dao chiéu quay;
- Mach c6 day du cac khau bao vé va tin hiéu.
a. Sinh vién vé& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong su ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.
a.3. Mach mo may qua 2 cip dién tré phu theo nguyén tic dién ap
+Bude 1: Khao sat so d6 nguyén ly mach dién
Mach m& may DPKB rd to day quin qua 2 cap dién trd phu theo nguyén tic
dién ap (Sinh vién tu thuyét minh hinh 2.58).
+Budc 2: V& so d6 di day thiét bi: (Sinh vién ty bd sung cho hoan thién theo
hinh 2.59).
+Budc 3: Lya chon va gé lap thiét bi
Bang 2.11: Bang ké trang bi dién hinh 2.58

Stt | Kihiéu | SL Chirc nang
1 |CD 1 | Cau dao ngudn, dong cit khong tai todn bo mach.
2 | 1CC 3 | Cau chi bao vé ngin mach & mach dong luc
3 | 2CC 2 | Cau chi bao vé ngin mach & mach diéu khién.
4 |M;D 2 | NGt bAm thuong mo; thuong déng didu khién mo
may va dirng dong co.
5 |K 1 | Cong tic to dong cit ngudn chinh
6 | RN 1 | Ro le nhiét, bdo v€ qua tai cho dong co (DKB).
7 |1G; 2G 2 | Cong tic to dé loai dién tré phu trong qua trinh ma
may.
8 | 1RU; 2 | Role dién ap; tdc dong loai di¢n trd phu.
2RU
9 | Rp1; Rpy; 2 | BO dién tré phu co gia tri phu hop.
10 | 1D;2b; 4 | Bén tin hiéu trang thai lam viéc, khoi dong va qué
3b; 4b tai cua dong co.

- Chon ding chung loai, sé luong cac thiét bi khi cu can thiét.
- Pinh vi cac thiét bi 1&n bang (gia) thuc hanh.
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HINH 2.59: SO PO THIET BI MACH MO MAY PKB RO TO DAY QUAN
QUA 2 CAP Rp THEO NGUYEN TAC DIEN AP

+Budc 4: Qui trinh lap rdp mach dién

- Poc, phan tich so 6 nguyén ly, so do ndi day.

- Lap mach diéu khién theo so do: Lién két b nit bAm, danh sb cac dau
day ra (c6 3 dau day ra tir bo nit bam).
Pau duong day vao cudn hit cong tic to K, dau tiép diém duy tri.
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DPau mach vao RTr: chd y tiép diém trinh tu RTr(5,7).
Pau duong diy vao cudn hut cong tic to 1G, 2G. Cha y lién két dung cip tiép
diém thuong dong cua ro le dién ap. Poc ky so dd cua ro le duge sir dung dé
lién két day dan phu hop ¢ cac cuc du day.
Déu mach dén tin hi¢u 1D, 2D, 3D, 4D.

- Lép mach dong luc theo so dd:
Pau diy quén stator vao tiép diém cong tic to K theo so dd.
Noi tiép RP vao day quéan ro to va ngian mach qua céc tiép diém cong tic to
1G, 2G.
2 ro le dién ap d4u song song v&i 2 pha day quan rd to. Kiém tra can than cuc
cap ngudn cua ro le (tuy timg loai, doc k§ so dd trén ro le).
+Budc 5: Kiém tra va van hanh

- Mach diéu khién:
Kiém tra mach cuon hut K, 1G, 2G
Kiém tra mach tin hiéu.

- Mach dong luc:

Pbi voi mach dong lyc can luu Y vi tri truong hop hd mach diy quéan 6 to.
C6 thé két hop do, kiém tra va quan sat bang mit.
- C6 lap mach dong lyc (hd diy ndi mach dong luc phia sau ro le nhiét).
- Cap ngudn va van hanh mach diéu khién:
An nut M(3,5) cudn K hut, dén 1D sang;
Dung day dan chim ndi tit tiép diém 1RU(7,9) cudn 1G hit, dén 2P tat di.
Tiép tuc chim nbi tit tiép diém 2RU(9,11), cudn 2G hut, dén 3D tat di.
An nut D(1,3) cuén K nhd mach trd vé trang thai ban dau.

- Cat ngudn, lién két lai day ndi mach dong luc.

- Chinh 1RU; 2RU céc gia tri pht hgp(1RU > 2RU). Sau d6 cip ngudn
cho mach, 4n nat M(3,5) dé khoi dong; 4n D(1,3) dé ding may. Quan sat
trang thai khoi dong, su thay ddi tdc d6 cta dong co va giai thich?
+Budc 7: M6 phong su cb
Cét ngudn cung cap.

- Su ¢6 1: Ho mach RTr. Sau d6 cho mach van hanh. Quan sat dong co,
ghi nhan hién tuong, giai thich.

- Sy ¢ 2: Chinh dién ap tac dong 2RU > 1RU, cho mach van hanh va
quan sat hién tugng, giai thich.
+Bude 7: Viét bao cdo vé qué trinh thuc hanh

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tuwgng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo6 phong.

BAI TAP MO RONG
2.16 Mach dién diéu khién DKB 3 pha ro to day quan theo y8u cau sau day:



- Pong co md may qua 2 cap dién tré phu theo nguyén tic dién ap;

- Pong co dao chiéu quay;
- Mach c6 day du cac khau bao vé va tin hiéu.
a. Sinh vién vé& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tugng.
c. M6 phong su ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.
a4. Mach mé may qua 2 cip dién tré phu va cudn khang
+Bude 1: Khao sat so dd nguyén Iy mach mo may qua 2 cip dién trd phu va
cudn khang (Sinh vién tu thuyét minh so d6 hinh 2.60).
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HINH 2.60: SO PO NGUYEN LY MACH MO MAY PKB RO TO DAY QUAN

QUA 2 CAP Rp VA CUON KHANG THEO NGUYEN TAC THOI GIAN

+Budc 2: V& so do di day: (Sinh vién tu bo sung cho hoan thién theo hinh

2.61).
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HINH 2.61: SO DO THIET B MACH MO MAY BKB RO TO DAY QUAN QUA 2
CAP Rp VA CUON KHANG THEO NGUYEN TAC THOI GIAN

+Budc 3: Qui trinh lap rap - kiém tra - van hanh
Lip rap:
- Chon dling chung loai, sé luong cac thiét bi khi cu can thiét.
- Pinh vi cac thiét bi 1&n bang (gia) thuc hanh.
Bang 2.12 Bang ké trang bi dién hinh 2.60
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Stt| Kihiéu |SL Chirc nang
1 |CD 1 | Cau dao ngudn dong cit khong tai todn bd mach.
2 | 1CC 3 | Cau chi bao vé ngin mach ¢ mach dong luc
3 | 2CC 2 | Cau chi bao vé ngin mach ¢ mach diéu khién.
4 |M;D 2 | NGt bAm thuong mo; thuong déng diéu khién mo
may va dirng dong co.
5 | bg 1 | Cong tic to dong cat ngudn chinh
6 |K 1 | Cong tic to dé loai cudn khang
7 |RN 1 | Ro le nhiét, bdo v¢ qua tai cho dong co (DKB).
8 |CK 1 | BO cudn khang.
9 |1G; 2G 2 | Cong tic to dé loai dién trod phu trong qua trinh ma
may.
10 | IRTh;2RTh | 2 | Ro le thoi gian; duy tri thoi gian loai dién trd phu.
11 | 3RTh 1 | Ro le thoi gian; duy tri thoi gian loai cudn khang.
12 | Rp1; Rpz; 2 | Bo dién tro phu c6 gia tri phu hop.
13 | 1D;2D; 3D; | 4 | Pén tin hiéu trang thai lam viéc, khoi dong va qué
4D, 5b tai cua dong co.

- Poc, phan tich so 6 nguyén ly, so do ndi day.

- Lap mach diéu khién theo so dd: Lién két bo nat bAm, danh sé cac dau
day ra (c6 3 dau day ra tir bo nat bam).

Pau duong diy vao cudn hut cong tic to Dg, dau tiép diém duy trl.

Pau mach cac RTh: chu ¥ k¥ cac cuc ddu day ¢ ¢é RTh (cuc cip ngudn, diém
chung cua cac tiép diém...).

Pau duong ddy vao cudn hut cong tic to 1G, 2G va K. Chi y lién két dung
cip tiép diém 8 - 6 caa RTh va tiép diém trinh tu 1G(5,9), 2G(5,13).

P4u mach dén tin hiéu 1D, 2P...

- Lép mach dong luc theo so dd:

Pau day quan stator ndi tiép v4i cudn khang phia sau tiép diém cong tic to
Pg. Cudn khang dugc ngan mach bang b tiép diém cong tic to K.
Noi tiép RP vao day quéan ro to va ngian mach qua céc tiép diém cong tic to
1G, 2G.
Kiém tra:
- Mach diéu khién:
Kiém tra mach cudn hut bg, K, 1G, 2G.
Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: Dbi v6i mach dong luc can luu ¥ vi tri truong
hop hé mach day quén 16 to. C6 thé két hop do, kiém tra va quan sat bang
mit.

Van hanh:
- C6 lap mach dong lyc (hd diy ndi mach dong luc phia sau ro le nhiét).
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- Chua gin RTh vao mach.
- Céap ngudn va van hanh mach diéu khién:
An nat M(3,5) cudn Pg hit, dén 1D sang;
Dung day dan chdm ndi tit tiép diém IRTh(5,7) (2 diém 8 - 6 trén dé RTh)
cudn 1G hat, dén 2D tat di.
Gitt nguyén day ndi tit, tiép tuc chim ndi tat tiép diém 2RTh(9,11), cudn 2G
hat, dén 3D tat di.
Gitr nguy@n 2 day ndi tit & trén, tiép tuc chAm nbi tat tiép diém 3RTh(13,15),
cudn K hit, dén 4D tit di.
Hé cac day ndi tat, an nat D(1,3) cac cudn day déu nhd mach tré vé trang thai
ban dau.
- Cat ngudn, lién két lai ddy ndi mach dong luc, gan RTh vao dé.
- Chinh 1RTh =~ 5s; 2RTh ~ 8s; 3RTh ~ (10 - 12)s
- Sau do céip nguén cho mach, 4n nut M(@3,5) dé khoi dong; an D(1,3) dé
dimg may. Quan sat trang thai khai dong, su thay doi toc dd cua dong co va
giai thich?
+Budc 4: M6 phong sy ¢b va viét bao cdo vé qua trinh thyc hanh
- Cét ngudn cung cap.
- Su ¢b 1: Chinh 3RTh ~ 35 (1RTh = 5s; 2RTh = 8s; nhu cii). Sau d6 cho
mach van hanh. Quan sat dong co, ghi nhan hién tugng, giai thich.
- Sy ¢6 2: H6 mach tai diém dau chung cua bd di¢n tr& m¢o may, cho
mach van hanh va quan sat hién tugng, giai thich.
- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).
- Giai thich cac hién tuwgng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo6 phong.
BAI TAP MO RONG
2.17 Mach dién diéu khién DKB 3 pha 16 to ddy quan theo y8u cau sau day:
- Pong co mé may qua cudn khang va 2 cip dién trd phu theo nguy@n tic thoi
gian; Pong co dao chiéu quay;
- Mach ¢ day du cac khau bao vé va tin hiéu.
a. Sinh vién vé& hoan chinh so d6 va lp rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong su ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.

b. Mach hdm dung
b.1. Mach hdm dong nang
So dd nguy@n Iy mach dién va so dd di day thiét b
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Sinh vién thuyét minh nguyén ly 1am viéc, bao vé va lién dong cua mach dién.
So dd di day thiét bi: (Sinh vién tu bd sung cho hoan thién theo hinh 2.63)
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Lua chon va gé lap thiét bi
Bang 2.13: Bang ké trang bi dién hinh 2.62
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Stt| Kihiéu |SL Chirc niang
1 |CD 1 | Cau dao ngudn, dong cat khong tai todn bo mach.
2 | 1CC 3 | Cau chi bao vé ngan mach & mach dong luc
3 | 2CC 2 | Cau chi bao vé ngan mach ¢ mach diéu khién.
4 |M;D 2 | NGOt bim thuong mo; thuong dong diéu khién mo
may va dirng dong co.
5 K 1 | Cong tic to dong cit ngudn chinh
6 | RN 1 | Ro le nhiét, bdo v€ qua tai cho dong co (DKB).
7 |1G; 2G 2 | Cong tic to dé loai cac Rp trong qua trinh mo may.
8 |H 1 | Cong tic to thyc hién hdm dong ning.
9 | 1RTh;2RTh | 2 |Ro le thoi gian; duy tri thoi gian tac dong loai dién
tro phu.
10 | 3RTh 1 | Ro le thoi gian; dinh gio hdm dong nang.
11 | Rp1; Rpo; 2 | BO dién trd phu co gia tri phu hop.
12 | 1D;2D;3D; | 5 | Pén tin hi€u trang thai 1am viéc, khoi dong, trang
4D; 5b thai hdm va qud tai cua dong co.

- Chon dting chung loai, s6 luong cac thiét bi va khi cu dién can thiét.

- Pinh vi cac thiét bi 1én bang (gia) thuc hanh
Lép mach diéu khién va dong luc.

- Poc, phan tich so d6 nguyén ly va so do di day thiét bi.

- Lap mach diéu khién theo so do: Lién két b nit bam, danh sb cac dau
day ra (c6 3 dau day ra tir bo nat bam).
Pau duong diy vao cudn hut cong tic to K, dau tiép diém duy tri, tiép diém
khoa chéo.
Pau mach cac RTh: chu ¥ k¥ cac cuc ddu day ¢ ¢é RTh (cuc cip ngudn, diém
chung cua cac tiép diém...).
Pau duong ddy vao cudn hut cong tic to 1G, 2G. Cha y lién két dung cip tiép
diém 8 - 6 cia RTh va tiép diém trinh tu 1G(5,11).
Pau duong diy vao cudn hut cong tic to H, dau tiép diém duy tri, tiép diém
khoa chéo. Chu y lién két dung cap tiép diém 8 - 5 cua 3RTh.
P4u mach dén tin hi¢u 1D, 2D, 3D, 4D, 5D.

- Lép mach dong luc theo so dd:
Pau day quin stator vao tiép diém cong tic to K theo so do.
Noi tiép RP vao mach rd to va ngan mach qua céc tiép diém cong tic to 1G,
2G.
Pau mach hdm dong ning.

- Kiém tra mach cudn hat K, H, 1G, 2G.

- Kiém tra mach tin hiéu.
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- Kiém tra mach dong luc: Dbi v6i mach dong luc can luu Y vi tri truong
hop hé mach day quén 16 to. C6 thé két hop do, kiém tra va quan sat bang
mit.

- C6 lap mach dong luc (ho day ndi mach dong lyc phia sau ro le nhiét).

- Chwa gin RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:

An nGt M(3,5) cudn K hut, dén 1D sang;

Dung day dan chdm ndi tit tiép diém IRTh(5,9) (2 diém 8 - 6 trén dé RTh)
cudn 1G hat, dén 2D tat di.

Gitr nguyén day ndi tat, tiép tuc cham ndi tat tiép diém 2RTh(11,13), cudn 2G
hit, dén 3D tat di.

Hé cac day ndi tat o trén, tiép tuc chdm ndi tat tiép diém 3RTh(19,21); 4n nut
D(1,3) cudn H hut, dén 4D sang 1én cho dén khi hé mach.

- Cit nguén, lién két lai day ndi mach dong luc, gdn RTh vao dé.

- Chinh 1RTh ~ 5s; 2RTh ~ 8s; 3RTh ~ 3s

- Sau do céip nguén cho mach, 4n nut M(@3,5) dé khoi dong; an D(1,3) dé
dimg may. Quan sat trang thai khai dong, su thay doi toc d cua dong co va
giai thich?

- Quan sét trang thai hdm dong ning, so sanh véi PKB 16 to 16ng soc
nhan xét va giai thich?

Viét bao cao vé qua trinh thyc hanh:

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tuwgng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo6 phong.

BAI TAP MO RONG
2.18 Mach dién diéu khién DKB 3 pha 16 to ddy quéan theo y8u cau sau day:
- Pong co mo may qua 2 cap dién tré phu theo nguyén tic thoi gian;
- Pong co dao chiéu quay;
- Ding méy bang phuong phap hdm dong ning;
- Mach c6 day du cac khau bao vé va tin hiéu.
a. Sinh vién vé& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong su ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.

b. Mach hdm ngugc bﬁng dién tro phu
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HINH 2.64: SO PO NGUYEN LY MACH MO MAY DKB RO TO DAY QUAN VA HAM
NGUQC BANG PIEN TRO PHU THEO NGUYEN TAC THOI GIAN

Sinh vién ty thuyét minh nguyén ly 1am viéc, bao vé va lién dong cta
mach dién.

So d6 di day thiét bi: (Sinh vién ty bo sung cho hoan thién theo hinh
2.65)
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Lua chon va gé lap thiét bi:
Bang 2.14: Bang ké trang bi dién hinh 2.64

Stt | Kihiéu | SL Chirc nang
1 |CD 1 | Cau dao ngudn dong cit khong tai toan bo mach.
2 |1CC 3 | Cau chi bao vé ngin mach & mach dong luc
3 |2CC 2 | Cau chi bao vé ngin mach & mach diéu khién.
4 |KC 1 | Tay gat 5 tiép diém, 5 vi tri diéu khién md may
va giam tbc dimg dong co.
5 |K 1 | Céng tic to dong cit ngudn chinh
6 | RN 1 | Ro le nhiét, bao v€ qua tai cho dong co (DKB).
7 |1G;2G 2 | Cong tic to dé loai 2 cAp Rp trong qué trinh mo
may.
8 |H 1 | Céng tic to thuc hién hdm giam tdc dong co.
9 |1RTh;2RT | 2 |Ro le thoi gian; tic dong loai dién trd phu.
h
10 | Rp1;  Rpz; | 3 | B0 dién trd phu ¢ gia tri phu hop.
Ru
11 | 1b; 2Bb;| 5 |Dén tin hiéu trang thai lam viéc, khai dong, trang
3b; 4b; thai hdm va qua tai cua dong co.
5b

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.

- Pinh vi cac thiét bi 1&n bang (gia) thuc hanh.
Qui trinh lap rép - kiém tra - van hanh:

- Poc, phan tich so d6 nguyén ly, so do ndi day.

- Lap mach diéu khién theo so d6: Pau lién két cac tiép diém trong tay
gat, danh sb cac dau day ra (co 5 hodc 6 dau day ra tir tay gat).
Pau duong day vao RTr, du tiép diém duy tri.
Pau duong day vao cudn hut cong tic to K, H.
Pau mach cac RTh: chd ¥ ky cac cuc ddu day ¢ ¢é RTh (cuc cip ngudn, diém
chung cua cac tiép diém...).
Pau duong ddy vao cudn hut cong tic to 1G, 2G. Cha y lién két dung cip tiép
diém 8 - 6 cua RTh va tiép diém trinh tu K(9,11) va 1G(15,17).
P4u mach dén tin hi¢u 1D, 2D, 3D, 4D, 5D.

- Lép mach dong luc theo so dd:
Pau diy quén stator vao tiép diém cong tic to K theo so dd.
N&i tiép RP; RH vao mach r6 to va ngan mach qua cac tiép diém cong tic to
1G, 2G va H.

- Kiém tra mach cudn hut K, H, 1G, 2G

- Kiém tra mach tin hiéu.
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- Kiém tra mach dong luc: Pbi v6i mach dong luc can luu ¥ vi tri truong
hop hé mach day quan rd to. Cé thé két hop do kiém va quan sat bang mét.

- C6 lap mach dong lyc (hd diy ndi mach dong luc phia sau ro le nhiét).

- Chwa gén RTh vao mach.

- Céap ngudn va van hanh mach diéu khién:

Tay gat dit ¢ s6 0, RTr hit.

Khai dong thi bac nhanh tay gat vé vi tri s6 4, cuén K va H hat dong thoi.
Peén 2D tit cac dén 1D, 3D, 4D sang.

Dung day din cham nbi tat tiép diém 1RTh(11,13) (2 diém 8 - 6 trén dé RTh)
cudn 1G hut, dén 3D tat di. Gitt nguy@n day ndi tat, tiép tuc chdm ndi tit tiép
diém 2RTh(17,19), cudn 2G hat, dén 4D tit di.

Ding may thi di chuyén (cham) tay gat vé& vi tri s6 1 (mdi vi tri dimg lai
khoang vai giay). Cac cudén 2G, 1G va H lan luot bi cat. Cudi cling bac vé 0
dé cat nguon cudn K.

- Cat ngudn, lién két lai ddy ndi mach dong luc, gan RTh vao dé.

- Chinh 1RTh =~ 5s; 2RTh ~ 8s. Sau d6 cép ngudn cho mach, bac tay gat
vé sb 4 dé khoi dong; di chuyén nguoc lai ¢é dimg. Quan sat trang thai khoi
dong, su thay ddi tde do cua dong co va giai thich?

Viét bao cao vé qua trinh thyc hanh:

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tuwgng khi van hanh mach, cac nguyén nhan gay hu
hong khi m6 phong

BAI TAP MO RONG
2.19 Mach dién diéu khién DKB 3 pha 16 to ddy quéan theo y8u cau sau day:
- Pong co mo méay qua 2 cap dién tré phu theo nguyén tic thoi gian;
- Dung may sé dong lan luot 3 cép dién tr& phu vao mach dé giam tde (s
dung nguyén tic thoi gian).
- Mach c6 day du cac khau bao vé va tin hiéu va duoc didu khién bang nit
bim
a. Sinh vién vé& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong su ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.
2.20 Mach dién diéu khién DKB 3 pha 16 to ddy quan c6 so dd nguy@n ly hinh
2.66, yéu cau:
a. Sinh vién trinh bay nguyén ly 1am viéc, v& hoan chinh so do va lap
rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong su ¢d, quan sat ghi nhan hién tuong.
d. Lam b&o céo thuc hanh, giai thich hién tugng.
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HINH 2.67: SO O THIET BI MACH DBIEN BAI 2.20

2.21 Mach dién diéu khién DKB 3 pha 16 to ddy quan theo y8u cau sau day:
- Pong co md may qua 2 cap dién tré phu theo nguyén tic thoi gian; Pong co
dao chiéu quay;
- Dimg may bang phuong phap hdm nguoc dong thém cip dién tro phu thir 3
vao mach rd to theo nguy@n tic thoi gian.
- Mach c6 day du cac khau bao vé va tin hiéu va duoc diéu khién bang nut
bim

a. Sinh vién vé& hoan chinh so 6 va lap rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M6 phong su ¢b, quan sat ghi nhan hién tuong.

d. Lam b&o céo thyc hanh, giai thich hién tugng.
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2.5.3 So' d6 diéu khién dong co' mot chiéu

Pong co dién mot chiéu thudng duogce sir dung trong cac hé thong may co
y&u cau cao vé diéu chinh tdc do (tdm diéu chinh rong va min) hodc cic co
ciu c6 tai khong on dinh thuong xuyén thay dbi. Vi thé, van dé diéu khién
khéng ché loai dong co nay ciing khong kém phan quan trong. Di véi nhimg
ngudi cong tac trong nganh dién thi mang kién thirc vé linh vyuc nay 1a khong
thé thiéu. N6 1a nhitng k§ ning vo cung thiét thue ddi voi nguoi the va la
bude di co ban dé thuc hién cic mach tu dong khéng ché nang cao hay cac
mach diéu khién may san xuét ...
a. Mach m¢ may
a.1. Mach md may qua 2 cap dién tré phu theo nguyén tic thoi gian
So db nguyén Iy mach dién:
- Mach mé may PC — DC qua 2 cip dién tré phu theo nguy@n tic thoi gian.
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HINH 2.68: MACH MO MAY BC - DC QUA 2 1G  2RTh
CAP RP THEO NGUYEN TAC THOI GIAN — 117 19| 2G I~

Nguyén ly 1am viéc ctia mach dién: Cip ngudn cho mach dong luc va
diéu khién. An nat Mt (3,5) dé mo may cho dong co quay thuan. Cac tiép
diém T dong luc dong lai, dong co bat ddu mé may véi toan bo dién tro phu
trong mach. Pong thoi khi d6 tiép diém T(5,9) dong lai cAp ngudn cho
1RTh(9,4) va thoi gian duy tri ciia nd s& dugc tinh tir d6. Hét khoang thoi
gian d4 4n dinh, tiép diém 1RTh(9,15) déng lai cap dién cho cudn 1G(15.4).
Céc tiép diém 1G dong luc dong lai dé loai Rpy. Khi d6 2RTh(15,4) ciing
duogc cip ngudn va bat dau tinh thoi gian duy tri cho tiép diém cua n6, dong
thoi tiép diém 1G(15,17) ciing déng lai dé chuan bi cho cudn 2G(19,4) 1am
viéc. Hét khoang thoi gian duy tri cia 2RTh thi tiép diém 2RTh(17,19) déng
lai, cudn 2G(19,4) duoc cip ngudn 1am cho Rp bi loai. Pong co ting dan toc
d6 dén dinh muc, két thic qua trinh khai dong dong co. Mudn dong co quay
nghich thi 4n nat D(1,3); sau d6 4n Mn(3,11) 1am cho cudn day N(13,4) co



dén tin hiéu bao.
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dién nén dién ap dit vao phan tmg bi déo cuc tinh dong co s& dao chiéu. Qua
trinh loai cac dién tré phu twong tu hoan toan nhu trén. Do khi 6 tiép diém

N(9,11) dugc dong lai va role thoi gian ciing dugc cap ngudn.
Sinh vién tu trinh bay bao vé va lién dong.
- Mach mé may BC — DC qua 2 cip dién tré phy theo nguyén tic thoi gian co
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HINH 69: SO PO NGUYEN LY MACH MO MAY DC - DC QUA 2 CAP Rp THEO
NGUYEN TAC THOI GIAN CO BEN TIN HIEU BAO



110
Sinh vién thuyét minh nguyén ly 1am viéc, bao vé va lién dong caa mach dién.
So db di day thiét bi: (Sinh vién tu bd sung cho hoan thién theo hinh 2.70)
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HINH 70: SO O NOI THIET BI MACH MO MAY BC - DC QUA 2 CAP R, THEO NGUYEN
TAC THOI GIAN CO PEN TiN HIEU BAO
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Lua chon va gé lap thiét bi:
Bang 2.15: Bang ké trang bi dién hinh 2.69

Stt | Kihiéu |SL Chirc nang
1 |CD 1 | Cau dao ngudn, dong cat khong tai todn bd mach.
2 | 1CC 2 | Cau chi bao vé ngan mach & mach dong luc
3 |2CC 2 | Cau chi bao vé ngin mach ¢ mach kich tir
4 | 3CC 2 | Cau chi bao vé ngan mach & mach diéu khién
5 D;Mr; 3 | NGt bdm thuong déng; thuong mo diéu khién dimg
My va m¢ may dong co
6 |T,N 2 | Cong tic to dé dao chiéu quay dong co
7 |RN 1 | Ro le nhiét, bdo v€ qua tai cho dong co (D)
8 |1G; 2G 2 | Cong tic to dé loai dién tro phu trong qua trinh mo
may
9 | 1RTh; 2 | Ro le thoi gian; tac dong loai dién tr¢ phu
2RTh
10 | Rp1; Rp2; 3 | Bo dién tré phu c6 gia tri phu hop
Rek
11 | 1D; 2b; 5 | Bén tin hiéu trang thai 1am viéc, khoi dong va qua tai
3D; 4b; cua dong co
5b

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.

- Pinh vi cac thiét bi 1én bang (gia) thuc hanh.
Qui trinh lap rép - kiém tra - van hanh:

- Poc, phan tich so 6 nguyén ly, so do ndi day.

- Lap mach diéu khién theo so dd: Lién két bo niat bam, danh s cac dau
day ra (c6 4 — 6 dau day ra tir bd nut bim).
Pau duong day vao cudn hut cong tic to T, N; dau tiép diém duy tri; tiép
diém cach ly T(3,13) va N(3,13).
Pau mach cac RTh: cha y k¥ cac cuc dau day ¢ d& RTh (cuc cap ngudn, diém
chung cua cac tiép diém...).
Pau duong day vao cudn hit cong tic to 1G, 2G. Cha y lién két dang cap tiép
diém 8 - 6 cua RTh va tiép diém trinh tu 1G(13,17).
P4u mach dén tin hi¢u 1D, 2D, 3D, 4D, 5D.

- Lép mach dong luc theo so dd:
Pau 2 dau day phan ung qua tiép diém cong tic to T, N theo so do.
N&i tiép RP vao mach phan tng va ngin mach qua céc tiép diém cong tic to
1G, 2G. Chi can ndi tiép 1 phan tir d6t nong cua RN 13 du.
N&i mach diy quén kich tir: ndi tiép v6i RFK vao cau dao 2CD.

- Kiém tra mach cuén hat T, N, 1G, 2G

- Kiém tra mach tin hiéu.
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- Kiém tra mach dong luc: Hét stc luu ¥ cyc tinh cia nguén DC ¢ mach
phan tmg ciing nhu mach kich tir. C6 thé két hop do, kiém tra va quan sat
bang mit.

- Cit cau dao 1DC, 2CD dé co 1ap mach dong luc.

- Chwa gin RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:

An nat MT(3,5) cudn T hat, dén 1D sang;

Dung day dan chim ndi tit tiép diém 1RTh(13,15) (2 diém 8 - 6 trén dé RTh)
cudn 1G hat, dén 3D tat di.

Gitt nguyén day néi tat, tiép tuc chdm ndi tit tiép diém 2RTh(17,19), cudén 2G
hat, dén 4D tat di.

Hé cac day ndi tat, 4n ntt D(1,3) cac cudn day déu nha mach try vé trang thai
ban dau.

Thao tac twong tu khi 4n ntit MN(3,9) cudén N hut, dén 2D sang;

- Cat ngudn, lién két lai ddy ndi mach dong luc, gan RTh vao dé.

- Chinh 1RTh = 5s; 2RTh = 8s.

- Béng cau dao 1DC, 2CD dé cap ngudn cho mach dong luc. Sau d6 cép
ngudn cho mach diéu khién, 4n nut MT(3,5) dé khoi dong quay thuan; 4n
D(1,3) dé dimg may. Quan sat trang thai khoi dong, chiéu quay, su thay doi
tdc do cua dong co va giai thich?

- Tuong tu, quan sat trang thai khéi dong, chiéu quay, su thay ddi tde do
ctia dong co va giai thich khi 4n nat MN(3,9).

M6 phong sy cb:

- Cét ngudn cung cap.

- Su ¢b 1: Chinh 2RTh ~ 3s (IRTh = 5s nhu cii). Sau d6 cho mach van
hanh. Quan sat dong co, ghi nhan hién tugng, giai thich.

- Su ¢6 2: Ho mach tai diém d4u chung giira RP1 va RP2 ciia bo dién tro
m& may, cho mach van hanh va quan sat hién tugng, giai thich.

- Sur ¢ 3: Ho cau dao 2CD (1CD van déng) cho mach van hanh. Quan
sat va giai thich hién tugng? Chu y: su c¢b ndy chi dugc thuc hién khi dong co
d4 ding han.

- Su ¢6 4: Diéu chinh 1 gié tri khac ciia RFK (theo huéng ting RFK).
Cho mach van hanh, quan sat va giai thich hién tuong.

Viét bao cao vé qua trinh thyc hanh:

- Luoc thudt lai qua trinh lap rap, cac sai 16i méc phai (néu co).

- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mé phong. C6 nén khuyén khich str dung mach dao chiéu truc tiép
d6i v6i dong co DC khong? Giai thich nguyén nhan?

BAI TAP MO RONG
2.21 Mach dién diéu khién DDC - DC theo y&u cau sau day:
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- Pong co chi quay theo 1 chiéu; Pong co md may qua 2 cip dién trd phu
theo nguyén tic thoi gian; Sau khi m¢ may xong cac RTh bi loai ra khoi
Mmach;
- Mach ¢ day du cac khau bao vé va tin hiéu.

a. Sinh vién v& hoan chinh so d6 va lp rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M6 phong su ¢, quan sat ghi nhan hién tuong.

d. Lam b&o céo thuc hanh, giai thich hién tuong. s 1o
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HINH 71: SO PO NGUYEN LY MACH PIEN BAI TAP 2.2 1
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HINH 2.72: SO O THIET BI BAI TAP 2.21

2.22 Mach dién diéu khién DDC - DC theo yéu cau sau day:
- Pong co md may qua 3 cap dién trd phu theo nguyén tic thoi gian; Pong co
dao chiéu quay; Mach c6 ddy du cac khau bao vé va tin hiéu.

a. Sinh vién v& hoan chinh so d6 va lap rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M6 phong su ¢, quan sat ghi nhan hién tuong.

d. Lam b&o céo thuc hanh, giai thich hién tuong.

a.2. Mach mo may qua 2 cap dién trd phu theo nguyén tic dong dién
So db nguyén Iy mach dién:
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HINH 2.73: SO DO NGUYEN LY MACH MO MAY QUA BC-DC QUA 2 CAP
DIEN TRO PHU THEO NGUYEN TAC DONG DPIEN
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HINH 2.74: SO PO PI DAY MACH MO MAY QUA BC-DC QUA 2 CAP BIEN
TRO PHU THEO NGUYEN TAC DONG DIEN

Sinh vién ty bd sung cho hoan thién hinh 2.73 va hinh 2.74
Lua chon va gé lap thiét bi:
Bang 2.16: Bang ké trang bi dién hinh 2.73

Stt| Kihiéu SL Chirc nang
1. |CD 1 | Cau dao ngudn dong cat khong tai toan bo mach.
2. | 1CC 2 Cau chi bao vé ngin mach ¢ mach dong luc
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3. | 2CC 2 Cau chi bao vé ngin mach ¢ mach kich tir.

4. |3CC 2 | Cau chi bao vé ngan mach & mach diéu khién.

5. |M;D 2 | NGOt bdm thudong mé; thuong dong diéu khién mo may va

dung dong co.

6. |K 1 | Cong tic to dong cit ngudn chinh

7. |RN 1 Ro le nhiét bao vé qué tai cho dong co (D).

8. |1G; 2G 2 | Cong tic to dé loai dién trd phu trong qué trinh M may.

9. | RTr 1 | Ro le trung gian, ddm bdo thoi gian tac ddng cua cac RI

10.| 1RI; 2RI 2 Ro le dong dién; tac dong loai dién trd phu.

11.| Rp1; Rpo; 2 Bo dién tro phu c6 gia tri phu hop.

12.| 1b; 2b; 4 | Bén tin hiéu trang thai 1am viéc, khoi dong va qua tai cua
3b; 4b dong co.

- Chon dting chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi cac thiét bi 1&n bang (gia) thuc hanh.
Qui trinh lap rép - kiém tra - van hanh:
- Poc, phan tich so d6 nguyén ly, so do ndi day.
- Lap mach diéu khién theo so dd: Lién két bo niat bam, danh s cac dau
day ra (c6 3 dau day ra tir bo nat bam).
Pau duong day vao cudn hit cong tic to K, dau tiép diém duy tri.
DPau mach vao RTr: chd y tiép diém trinh tu RTr(5,7).
Pau duong day vao cudn hit cong tic to 1G, 2G. Cha y lién két ding cip tiép
diém thuong dong NC cua ro le dong dién. Poc ki so d6 cua ro le dong dién
duoc stir dung dé lién két day dan phi hop & cac cuc dau day.
Déu mach dén tin hi¢u 1D, 2D, 3D, 4D.
- Lép mach dong luc theo so dd:
Pau day dong co DC vao tiép diém cong tic to K theo so do.
N&i tiép RP vao phan tng va ngén mach qua céc tiép diém cong tic to 1G,
2G.
2 ro le dong dién ndi tiép v4i phan tmg xen giita 2 cip dién tro phu. Kiém tra
can than cuc cip ngudn cia ro le (tuy ting loai, doc k§ so dd trén ro le)
- Kiém tra mach cudn hat K, 1G, 2G
- Kiém tra mach tin hiéu.
- Kiém tra mach dong lyc: DPdi v&i mach dong luc can luu y truong hop
chéi than tiép xuc. C6 thé két hop do kiém va quan st bang mat.
- C6 lap mach dong lyc (hd diy ndi mach dong luc phia sau ro le nhiét).
- Cép ngudn va van hanh mach diéu khién:
An nut M(3,5) cudén K hut, dén 1D sang;
Dung day dan chim ndi tit tiép diém 1RI(7,9) cudén 1G hat, dén 2D tit di.
Tiép tuc chim nbi tat tiép diém 2R1(9,11), cudn 2G hat, dén 2D tit di.
An nut D(1,3) cudn K nha mach tro vé trang thai ban dau.



118

- Cit nguén, lién két lai day ndi mach dong luec.

- Chinh 1RI; 2RI céc gia tri phl hop. Sau d6 cap ngudn cho mach, 4n
nat M(3,5) dé khoi dong; an D(1,3) dé dimg may. Quan sat trang thai khoi
dong, su thay ddi tdc do cua dong co...giai thich?

M6 phong sy cb:

- Cét ngudn cung cip.

- Sy ¢ 1: Ho mach RTr. Sau d6 cho mach van hanh. Quan sat dong co,
ghi nhan hién tuong, giai thich.

- Sur ¢ 2: Ho mach tiép diém 1G(7,9) va 2G(9,11), cho mach véan hanh
va quan sat hién tugng, giai thich.

Viét bao cao vé qua trinh thyc hanh:

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo6 phong.

BAI TAP MO RONG

2.23 Mach dién diéu khién DDC - DC theo yéu cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tic dong dién;
- Pong co dao chiéu quay:;
- Mach ¢6 day du cac khau bao vé va tin hiéu.

a. Sinh vién v& hoan chinh so d6 va lap rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M6 phong su ¢b, quan sat ghi nhan hién tuong.

d. Lam b&o céo thyc hanh, giai thich hién tugng.
a.3. Mach mo may qua 2 cip dién tré phu theo nguyén tic dién ap
So db nguyén Iy mach dién:

Piéu khién theo nguyén tic tdc d6: Mudn diéu khién theo nguyén tic toc
d6, thong thuong phai dung role tdc do c6 nhiéu mirc tic dong khac nhau dé
phét tin hidu cho mach. Song cong nghé ché tao nhiing role nay la mot vin dé
kho khian va sy tac dong cia ching ciing khong dugc chinh xac 1dm. Nén
ngudi ta s& diéu khién thong qua dién ap nhu sau ddi véi DC - DC:

U, = Ke®n + 1R,

Ttr biéu thire trén va dd thi khai dong hinh 3.8 ta ¢6 dién ap phan tmg Uy,
U, tng véi toc d6 can chuyén doi ny, ny 1a:

Ui = Ke®dny + 11R,
U, = Ke®dn; + 1R,

Tir nguyén ly trén, nén nguoi ta co thé dung role dién ap thay cho role
toc do d¢ dicu khién dong co nén nguyén tac nay con goi la nguyén tac dién
ap.
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HINH 2.76: MACH MO MAY BC - DC QUA 2 CAP PIEN
TRO PHU THEO NGUYEN TAC PIEN AP

Nguyén ly 1am viéc cua mach dién: Cip ngudn cho mach dong luc va
diéu khién. An nit mo may M(3,5), cudn day K(5,4) c6 dién; dong co bit dau
khoi dong vai toan bo dién tré phu trong mach. Dong dién sinh ra lac do 1a 1o,
sut ap trén phan tng 1a [:Ru bé hon dién ap tac dong ctia 1RU nén né chua tac
dong. Pong co dan dan ting dén tdc do ni. Sut ap trén phan tmg luc d6 1

U; = Ke® n; + 1R,

Gia tri U; nay chinh 13 dién 4p hut cua IRU nén tiép diém 1RU(5,7)
dong lai cap dién cho 1G(7,4) dé loai Rpy ra khoi mach.

Pong co chuyén dic tinh va tiép tuc ting téc dén ny, sut ap khi d6 1a:

U, = Ke® ny + 1Ry,

Gia tri Uz bang voi dién ap hat ctia 2RU nén 2RU(9,11) dong lai. Lic d6
cudn 2G(11,4) dugc cap ngudn va Rpy bi loai.

Pong co tiép tuc ting dén téc d6 dinh murc, két thiic qua trinh md may.

Sinh vién thuyét minh bao vé va lién dong.
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Mach mé méy qua 2 cip dién trd phu theo nguy@n tic dién ap co dén tin hiéu:
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HINH 2.77: SO PO NGUYEN LY MACH MO MAY BC — DC QUA 2 CAP PIEN TRO PHU

THEO NGUYEN TAC BIEN AP CO BEN TiN HIEU BAO
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HINH 2.78: SO PO THIET BI MACH MO MAY PC - DC QUA 2 CAP PIEN
TRO PHU THEO NGUYEN TAC PIEN AP CO PEN TiN HIEU BAO

Sinh vién tu bd sung cho hoan thién hinh 2.77 va hinh 2.78.
Lua chon va gé lap thiét bi:
Bang 2.17: Bang ké trang bi dién hinh 2.77

Stt | Kihiéu | SL Chirc nang

1. |1CD;2CD;| 3 | Cau dao ngudn dong cat khong tai mach dong luc;
3CD mach kich tlr; mach diéu khién.

2. |1CC 2 | Cau chi bao vé ngan mach ¢ mach dong luc

3. |2CC 2 | Cau chi bao vé ngan mach & mach kich t.

4. |3CC 2 | Cau chi bao vé ngan mach & mach diéu khién.

5. |M;D 2 | NGt bAm thuong mé; thuong dong diéu khién mo
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may va dirng dong co.

6. K 1 | Cong tic to dong cit ngudn chinh

7. |RN 1 | Ro le nhiét, bdo v¢ qué tai cho dong co (DC).

8. |1G; 2G 2 | Cong tic to dé loai dién tré phy trong qué trinh mé
may.

9. |1RU; 2RU | 2 | Ro le dién ap; tac dong loai di¢n trd phuy.

10. | Rp1; Rpy; 2 | Bo dién tro phu c6 gia tri phu hop.

11. | 1b; 2b; 4 | Bén tin hiéu trang thai 1am viéc, khoi dong va qua
3b; 4D tai cua dong co.

- Chon dtng chung loai, s6 lwong cac thiét bi va khi cu dién can thiét.

- Pinh vi cac thiét bi 1én bang (gia) thuc hanh
Qui trinh lap rép - kiém tra - van hanh:

- Poc, phan tich so d6 nguy#n ly va so d6 ndi day.

- Lap mach diéu khién theo so dd: Lién két bo niat bam, danh s cac dau
day ra (c6 3 dau day ra tir bo nat bam).
Pau duong day vao cudn hit cong tic to K, dau tiép diém duy tri.
Pau duong day vao cudn hit cong tic to 1G, 2G. Cha y lién két ding cip tiép
diém thuong dong NC cua ro le dién ap. Poc ky so do cua ro le dugce sir dung
dé lién két day dan phu hop ¢ cac cuc diu day.
DP4u mach dén tin hiéu 1D; 2D; 3D; 4D.

- Lép mach dong luc theo so dd:
Pau day quin sta to vao tiép diém cong tic to K theo so do.
Noi tiép RP vao day quén r6 to va ngin mach qua céc tiép diém cia 1G, 2G.
Hai ro le dién 4p d4u song song véi 2 pha diy quén rotor. Kiém tra cin than
cuc cap ngudn cua ro le (tuy timg loai, doc k§ so dd trén role)

- Kiém tra mach cudn hit K, 1G, 2G

- Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: Dbi voi mach dong luc can luu ¥ vj tri truong
hop chdi than tiép xuc khong tot. Co thé két hop do kiém va quan sat bang
mit.

- C6 lap mach dong luc va mach kich tur;

- Céap ngudn va van hanh mach diéu khién:

An nut M(3,5) cudén K hut, dén 1D sang;
Dung day dan chim ndi tit tiép diém 1RU(5,7) cudn 1G hat, dén 2P tat di.
Tiép tuc chdm nbi tat tiép diém 2RU(9,11), cudn 2G hut, dén 3D tit di.
An nut D(1,3) cudn K nha mach tro vé trang thai ban dau.
- Cit nguén, lién két lai day ndi mach dong luc.
- Cép ngudn mach kich tir
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- Chinh 1RU; 2RU céc gié tri pht hop (1RU > 2RU). Sau dé cap ngudn
cho mach, 4n nat M(3,5) dé khoi dong; an D(1,3) dé dimg méy. Quan sat
trang thai khoi dong, su thay ddi toe do cua dong co va giai thich?
M6 phong sy cb:
- Cét ngudn cung cip.
- Sy ¢ 1: Ho mach 1RU. Sau d6 cho mach van hanh. Quan sat dong co,
ghi nhan hién tuong, giai thich.
- Sy ¢6 2: Chinh dién ap tac dong 2RU > 1RU, cho mach van hanh va
quan sat hién tugng, giai thich.
Viét bao cao vé qua trinh thyc hanh:
- Luoc thuét lai qua trinh lap rap, cac sai 161 méc phai (néu co).
- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mé phong.
BAI TAP MO RONG
2.24 Mach dién diéu khién DC - DC theo y&u cau sau day:
- Pong co md méy qua 2 cap dién trd phu theo nguyén tic dién ap;
- Pong co dao chiéu quay:;
- Mach ¢ day du cac khau bao vé va tin hiéu.
a. Sinh vién vé& hoan chinh so d6 va lap rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong su ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.
b. Cac mach dung may
b.1. Mach hdm dong nang
So db nguyén Iy mach dién:
- Mach hdm dong nang DC-DC theo nguyén tic thoi gian
Ham dong ning dong co mot chiéu nhu sau: Pong co dang lam viéc, cat
ngudn cip cho phan tmg va ndi kin mach phan tmg qua mot dién tré hdm co
gia tri 16n (Ru).
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Nguyén ly lam vi¢c cug mach dién hinh 2,79: Clézp ngan cho mach do

lyc va diéu khién. An nut MQ_,S) 11~1é1 trinh mo may dég%chbép dién
tré phu theo nguyén tac tho{gidn dién ra nhu W phan ot Kﬁmng'méy hi
4n nut D(1,3), do duoc lidnydd ' idp-dibmed13)-d6 :
dién cho 2RTh(13,4). Lic d6 tiép diém 2RTh(1.15) dogsdai cap ngl.lén
cuén day H(17,4). Qua trinh hdm dong ning dién ra. Sau khi Euén‘gxl tay ra,
2RTh mat dién i hatdaytimhdis R CoER GisRbENS eSS cam cia
nd. Hét khoang thoi gian da chinh dMN,"ép'diert 2RTh(1,15) mé ra, cat dién
cuon day H(17,4) mach vé trang thai ban dau két thac qua trinh hdm dung
dong co. Luu y khi 4n nat D, phai budng tay ra ngay sau d6 va thoi gian duy
tri cho tiép diém 2RTh(1,15) phai dugc diéu chinh phi hop.
Sinh vién trinh bay bao vé va lién dong.

- Mach hdm dong nang DC-DC theo nguyén tic thoi gian c6 tin hiéu (Sinh
vién b sung cho hoan thién mach dién hinh 2.80).




125

So db di day: (Sinh vién tu bd sung cho hoan thién hinh 2.81)
Lua chon va gé lap thiét bi:
Bang 2.18: Bang ké trang bi dién hinh 2.80

Stt | Kihiéu | SL Chirc nang

1. | 1CD; 3 | Cau dao ngudn déng cat khong tai mach dong lyc,
2CD; mach kich tlr, mach diéu khién.
3CD

2. | 1CC 2 | Cau chi bao vé ngén mach ¢ mach dong luc

3. |2CC 2 | Cau chi bao vé ngén mach ¢ mach kich tir

4. | 3CC 2 | Cau chi bao vé ngén mach ¢ mach diéu khién

5. [M;D 2 | NGt bdm thuong mo; thuong dong didu khién mo

may va dirng dong co.

6. K 1 | Cong tic to dong cat ngudn chinh

7. |RN 1 | Ro le nhiét, bdo v€ qué tai cho dong co (DC).

8. |G 1 | Cong tic to dé loai cac Rp trong qua trinh mo may.

9. |H 1 | Cong tic to thuc hién hdm dong nang.

10. | IRTh 1 | Ro le thoi gian; tdc dong loai di¢n trd phuy.

11. | 2RTh 1 | Ro le thoi gian; dinh gio hdm dong nang.

12. | R 1 | Bo dién tro phu mé may co gia tri phu hop.

13. | Ry 1 | B dién tr6 hdm dong nang co gia tri phu hop.

14. | 1b; 2b; 4 | Dén tin hi€u trang thai 1lam viéc, khai dong; trang
3b; 4D thai hdm va qua tai cua dong co.

- Chon dtng chung loai, sé luong cac thiét bi va khi cu dién can thiét.

- Pinh vi cac thiét bi 1&n bang (gia) thuc hanh.
Qui trinh lap rép - kiém tra - van hanh:

- Poc, phan tich so d6 nguyén ly, so do ndi day.

- Lap mach diéu khién theo so do: Lién két b nit bAm, danh sb cac dau
day ra (c6 3 dau day ra tir bo nat bam).
Pau duong diy vao cudn hut cong tic to K, dau tiép diém duy tri, tiép diém
khoa chéo.
Pau mach cac RTh: chu ¥ k¥ cac cuc ddu day ¢ ¢é RTh (cuc cip ngudn, diém
chung cua cac tiép diém...).
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Pau dudng day vao cudn hut cong tic to G, Cha y lién két dang cap tiép diém
8 - 6 cua RTh va tiép diém trinh ty K(9,11).
Pau duong diy vao cudn hut cong tic to H, dau tiép diém duy tri, tiép diém
khoa chéo. Chu y lién két dung cap tiép diém 8 - 6 cia RTh.
P4u mach dén tin hiéu 1D, 2D, 3D, 4D.

- Lép mach dong luc theo so dd:
Pau day dong co DC vao tiép diém cong tic to K theo so do.
Noi tiép RP vao mach phan tmg va ngan mach qua cac tiép diém cong tic to
G.
Mach hdm dong niang, mac RH song song véi mach phan tmg qua tiép diém
cong tic to H.

- Kiém tra mach cudn hat K, H, G.

- Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: Dbi v6i mach dong luc can luu ¥ vi tri truong
hop chdi than tiép xuc. Co thé két hop do kiém va quan sat bang mat.

- C6 lap mach dong Iuc va mach kich tur.

- Chua gin RTh vao mach.

- Cép ngudn va van hanh mach diéu khién:

An ndt M(3,5) cudn K hut, dén 1D sang;
Dung day dan chdm ndi tit tiép diém IRTh(5,9) (2 diém 8§ - 6 trén dé RTh)
cudn G hit, dén 2D tit di.

- Cat ngudn, lién két lai ddy ndi mach dong luc, gdn RTh vao dé.

- Chinh 1RTh ~ (5 - 8) gidy; 2RTh ~ (3 - 5)gidy. Sau d6 cip ngudn cho
mach, 4n nat M@3,5) dé khai dong. Quan sat trang thai kho1 dong, su thay doi
tdc do cua dong co va giai thich?

- Khi 4n D(1,3) dé dimg may: Quan sat trang thai hdm dong nang: cy 1am
viéc cua cudn H; 2Rth; dén 3D ...; so sanh v6i DKB 16 to 16ng soc nhan xét va
giai thich?

Viét bao cao vé qua trinh thyc hanh:

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo6 phong.

BAI TAP MO RONG

2.25 Mach dién diéu khién DC- DC theo yéu cau sau day:
- Pong co md may qua 2 cap dién trd phu theo nguyén tic thoi gian; Pong co
dao chiéu quay;
- Ding may bang phuong phap him dong nang.
- Mach ¢ day du cac khau bao vé va tin hiéu.

a. Sinh vién v& hoan chinh so d6 va lap rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.



c. M6 phong su cb,
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quan sat ghi nhan hién tuong.

d. Lam b&o céo thuc hanh, giai thich hién tugong.
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b.2. Mach hdm ngugc bang dién tré phu
So d nguyén 1y mach dién mach hdm nguoc PC-DC bang dién tré phu:
(Sinh vién thuyét minh nguyén ly 1am viéc, bao vé va lién dong hinh 2.82).
So d6 di day thiét bi: Sinh vién ty bd sung cho hoan thién hinh 2.83.
Lua chon va g4 thiét bi:

Bang 2.19: Bang ké trang bi dién hinh 2.82

Stt| Ki hiéu SL Chirc niang
1. |1CD;2CD; | 3 |Cau dao ngudn dong cit khong tai mach dong
3CD luc; mach kich tir; mach diéu khién.
2. | 1CC 2 | Céu chi bao vé ngin mach ¢ mach dong luc
3. | 2CC 2 | Céu chi bao vé ngin mach ¢ mach kich tir.
4. | 3CC 2 | Céu chi bao vé ngin mach ¢ mach diéu khién.
5. | KC 1 | Tay gat 5 tiép diém, 5 vi tri diéu khién mé may
va giam tbc dimg dong co.
6. K 1 | Cong tic to dong cét ngudn chinh
7. |RN 1 | Ro le nhiét, bao vé qua tai cho dong co (D).
8. 1G;2G 2 | Cong tic to dé loai 2 cap Rp trong qua trinh m&
may.
9. |H 1 | Cong tic to thuc hién hdm giam téc dong co.
10. IRTh;2RTh| 2 | Ro le thoi gian; duy tri thoi gian loai dién trd phu.
11.| Rp1; Rpy; 3 | Bo dién tro phu c0 gié tri phu hop.
Ru
12.11D;2D; 3Db; | 5 |Dé¢n tin hiéu trang thai 1am viéc, khoi dong; trang
4D; 5b thai hdm va qud tai cua dong co.

- Chon dting chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi cac thiét bi 1én bang (gia) thuc hanh
Qui trinh lap rap - kiém tra - van hanh:
- Poc, phan tich so d6 nguyén ly, so do ndi day.
- Lap mach diéu khién theo so d6: Pau lién két cac tiép diém trong tay
gat, danh sb cac dau day ra (co 5 hodc 6 dau day ra tir tay gat).
Pau duong day vao RTr, du tiép diém duy tri.
Pau duong day vao cudn hit cong tic to K, H.
Pau mach cac RTh: chu ¥ k¥ cac cuc ddu day ¢ ¢é RTh (cuc cip ngudn, diém
chung cua cac tiép diém...).
Pau duong ddy vao cudn hut cong tic to 1G, 2G. Cha y lién két dung cip tiép
diém 8 - 6 cua RTh va tiép diém trinh tu K(9,11) va 1G(15,17).
P4u mach dén tin hi¢u 1D, 2D, 3D, 4D, 5D.
- Lép mach dong luc theo so dd:
Pau diy quén sta to vao tiép diém cong tic to K theo so dd.
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N&i tiép cac RP; RH vao mach r6 to va ngan mach qua cac tiép diém cong tic
to 1G, 2G va H.

- Kiém tra mach cuon hat K, H, 1G, 2G

- Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: P6i véi mach dong luc can luu Y vi tri truong
hop hé mach chdi than. C6 thé két hop do, kiém tra va quan sat bang mat.

- C06 lap mach dong Iuc va mach kich tur.

- Chwa gin RTh vao mach.
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HINH 2.83: SO PO THIET Bl MACH HAM NGUGC BC - DC BANG DIEN TRO PHU
THEO NGUYEN TAC THOI GIAN
- Cép ngudn va van hanh mach diéu khién:
Tay gat dit ¢ s6 0, RTr hit.
Khoi dong thi bac nhanh tay gat vé vi tri s6 4, cuén K va H hut dong thoi.
Peén 2D tit cac dén 1D, 3D, 4D sang.
Dung day din cham nbi tat tiép diém 1RTh(11,13) (2 diém 8 - 6 trén dé RTh)
cudn 1G hut, dén 3D tt di.
Gitt nguyén day ndi tat, tiép tuc cham ndi tat tiép diém 2RTh(17,19), cudn 2G
hat, dén 4D tat di.
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Dung may thi di chuyén (cham) tay gat vé& vi tri 6 1 (mdi vi tri ding lai vai
gidy).Cac cudn 2G,1G va H lan luot bi cit.Cubi cling bac vé 0 dé cit ngudn
cuén K

- Cép nguén cho mach dong luc va mach kihc tur, lép cac RTh vao dé.

- Chinh 1RTh ~ 5s; 2RTh ~ 8s. Sau d6 cap ngudn cho mach, bac tay gat
vé sb 4 dé khoi dong; di chuyén nguoc lai ¢é dimg. Quan sat trang thai khoi
dong, su thay ddi tdc do cua dong co...giai thich?

Viét bao cao vé qua trinh thyc hanh:

- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tuwgng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo6 phong.

BAI TAP MO RONG

2.26 Mach dién diéu khién DC — DC theo yéu ciu sau day:
- Pong co md méy qua 2 cap dién trd phu theo nguyén tic thoi gian;
- Dung may s& dong lan lugt 3 cap dién tro phy vao mach dé giam tdc theo
nguyeén tic thoi gian; Mach duogc diéu khién bang nit bam.
- Mach c6 day du cac khau bao vé va tin hiéu va duoc diéu khién bang nut
bim

a. Sinh vién v& hoan chinh so d6 va lp rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M6 phong su ¢, quan sat ghi nhan hién tuong.

d. Lam b&o céo thyuc hanh, giai thich hién tugng.
b.3. Mach m& may va hdm nguoc theo nguyén tic thoi gian
So dd nguyén ly, di diy cua mach dién md may va hdm nguogc theo nguyén
tac thoi gian (Sinh vién thuyét minh nguyén ly hoat dong, bao vé va lién dong
mach dién hinh 2.84, ty b6 sung cho hoan thién hinh 2.85).
Lua chon va gé lap thiét bi:

Bang 2.20: Bang ké trang bi dién hinh 2.84

Stt | Ki hiéu SL Chirc niang

1 |CD 1 | Cau dao ngudn, dong cat khong tai toan bo mach.

2 |1CC 2 | Cau chi bao vé ngin mach & mach dong lyc.

3 |2CC 2 | Cau chi bao vé ngin mach & mach diéu khién.

4 |M,D 2 | NGt bam thuong mo, thudng dong; diéu khién
mo& may va hdm nguoc khi dimg dong co.

5 |K 1 | Cong tic to dong cat ngudn chinh.

6 | RN 1 | Ro le nhiét, bdo v€ qua tai cho dong co (D).

7 11G; 2G 2 | Cong tic to dé loai 2 cAp Rp trong qua trinh mo
may.

8 |H 1 | Cong tic to thuc hién hdm nguoc khi dimg dong
Co.
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9 |1RTh;2RTh| 2 | Ro le thoi gian; tac dong loai dién tro phu.
3RTh 1 | Ro le thoi gian; dinh gid hdm ngugc.

10 | Rp1; Rpy; 3 | BO dién tré phu co gia tri phu hop.
Ru

11 | 1b; 2Db; 5 | Bén tin hiéu trang thai 1am viéc, khoi dong; trang
3D; 4D; 5b thai hdm va qua tai cua dong co.

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi cac thiét bi 1&n bang (gia) thuc hanh.
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HINH 2.85: SO PO THIET Bl MACH MO MAY PC - DC VA HAM NGUGC
BANG DIEN TRO PHU THEO NGUYEN TAC THOI GIAN

Qui trinh lap rép - kiém tra - van hanh:
- Poc, phan tich so d6 nguyén ly, so do ndi day.
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- Lip mach diéu khién theo so do: Dau lién két cac tiép diém trong bd
nit bam, danh s cac dau day ra (chu ¥, st dung 2 nat bAm thuong mo).
Pau duong day vao cudn hit cong tic to K, H.
Pau mach cac RTh: chu ¥ k¥ cac cuc ddu day ¢ ¢é RTh (cuc cip ngudn, diém
chung cua cac tiép diém...).
Pau dudng ddy vao cudn hat cong tic to H, 1G, 2G. Cha y lién két dung cip
tiép diém 8 - 6 cua RTh va tiép diém trinh tu 1G(15,17). Pdng thoi luu y cac
tiép diém khong co thoi gian ciia 3RTh (cac cuc 1 - 3 - 4).
P4u mach dén tin hi¢u 1D; 2D; 3D; 4D; 5P.

- Lép mach dong luc theo so dd:
Pau day quin sta to vao tiép diém cong tic to K theo so do.
Néi tiép RP; RH vao mach r6 to va ngan mach qua cac tiép diém cong tic to
1G, 2G va H.

- Kiém tra mach cudn hat K, H, 1G, 2G.

- Kiém tra mach tin hiéu.

- Kiém tra mach dong luc: Dbi v6i mach dong luc can luu Y vi tri truong
hop hé mach chdi than va day quin kich tir. C6 thé két hop do, kiém tra va
quan sat bang mét.

- C06 lap mach dong Iuc va mach kich tur.

- Chwa gin RTh vao mach. Néi tit tiép diém 3RTh(1,3) va 3RTh(5,7).

- Cép ngudn va van hanh mach diéu khién:

An nat M(3,5) cudn K va H hat dong thoi, cac dén 1D, 3D, 4P sang;

Dung day dan chim ndi tat tiép diém 1RTh(7,9) cudn 1G hut, dén 3D tit di.
Gitt nguyén day ndi tat, tiép tuc cham ndi tat tiép diém 2RTh(11,13), cudn 2G
hat, dén 4D tat di.

- Cét ngudn mach diéu khién.

- Cép nguén mach dong luc, mach kich tur, lép cac RTh vao dé.

- Chinh 1RTh = 5s; 2RTh ~ 8s; 3RTh ~ (6 — 10)s. Sau d6 cap ngudn cho
mach diéu khién, 4n nat M(3,5) dé khoi dong; n D(1,3) dé ding may. Quan
st trang thai khoi dong, sy thay ddi téc d6 cua dong co va giai thich?

- Quan sat trang thai hdm nguoc khi dimg may, toc d6 dong co thay doi
thé nao? CO tu triét tiéu khéng? Giai thich?

Viét bao cao vé qua trinh thyc hanh:

- Luoc thuat lai qua trinh lap rap, cac sai 16i méc phai (néu c6).

- Giai thich cac hién tuwgng khi van hanh mach, cac nguyén nhan gay hu
hong khi mo6 phong.

BAI TAP MO RONG
2.27 Mach dién diéu khién DC — DC theo yéu cau sau day:
- Pong co md may qua 2 cap dién trd phu theo nguy@n tic thoi gian;
- Pong co dao chiéu quay:;
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- Dimg may bang phuong phap hdm nguoc dong thém cip dién tro phu thir 3
vao mach phéan tmg theo nguyén tic thoi gian.
- Mach ¢ day du cac khau bao vé va tin hiéu.
a. Sinh vién vé& hoan chinh so d6 va lap rép mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong su ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.
2.28 Mach dién diéu khién DC — DC theo yéu cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tic dién ap;
- Pong co dao chiéu quay:;
- Dimng may bang phuong phap hdm dong ning theo nguyén tic thoi gian.
- Mach c6 day du cac khau bao vé, tin hiéu va dugc diéu khién bang niit bam
a. Sinh vién v& hoan chinh so d6 va lip rap mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong sy ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.
2.29 Mach dién diéu khién DC — DC theo yéu cau sau day:
- Pong co mé may qua 2 cap dién tré phu theo nguyén tic dong dién;
- Pong co dao chiéu quay:;
- Ding may bang phuong phap hdm dong ning theo nguyén tic thoi gian;
- Mach cé day du cac khau bao vé, tin hiéu va dugc diéu khién bang niit bam.
a. Sinh vién vé& hoan chinh so do va lap rép mach.
b. Van hanh, quan sat va ghi nhan hién tugng.
c. M6 phong su ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.
2.30 Mach dién diéu khién DC — DC theo yéu ciu sau day:
- Pong co mé may qua 3 cap dién trd phu theo nguyén tic thoi gian;
- Pong co dao chiéu quay;
- Duing mday bang phuong phap hdm dong ning theo nguyén tic thoi
gian va két hop phanh ham.
- Mach c¢6 diy du cac khau bao vé , tin hiéu va dugc didu khién bang
nit bam
a. Sinh vién vé& hoan chinh so do va lap rép mach.
b. Van hanh, quan sat va ghi nhan hién tuong.
c. M6 phong su ¢b, quan sat ghi nhan hién tuong.
d. Lam b&o céo thyc hanh, giai thich hién tugng.

6. Van dé bao vé va lién dong trong TPKC - TP
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Muc tiéu: Vé so' do va trinh bay diwoc nguyén ly 1am viéc va cia cdc phan tir
bdo vé va lién déng trong tw ddng khong ché va truyén dong dién.
6.1 Bao vé qua dong

Pong co dién thuong bi qua dong trong truong hop bi ngin mach hoic
qua tai.

a. Bao vé ngan mach

Ngén mach 1& hién tugng cac pha cham chap nhau, pha cham trung tinh
hoic 2 cuc cua thiét bji mot chiéu cham nhau.

Pé bao vé cho truong hop nay thudng dung cau chi ndi tiép ¢ cac day
pha, hodc dit & 1 cuc cua thiét bi mot chidu, hodc ding &p td mat.

DPéi véi dong co cong suét 1én co thé dung ro le dong dién dé bao veé,
dong dién chinh dinh tir (8 - 10) lgm. Khi d6 cudn day cua ro le dong mac ndi
tiép trong mach dong luc con tiép diém ciia nd mic trong mach diéu khién.

b. Bao vé qua tai

Qua tai 1a hién twong dong dién qua dong co, hodc thiét bi khi cu dién
tang cao hon dinh mtrc, nhung khong nhiéu. Pong co dang 1am viéc thuong bi
qua tai trong 2 truong hop sau day:

- Qua4 tai d6i xing: XAy ra khi phu tai dit 1&n truc dong co 16n hon dinh mirc
nhu: luc di¢n ap nguén bi sut giam (tai khong déi), dong co bi ket truc hoac
tai dot ngdt ting cao. Trudng hop ndy dong dién ¢ 3 pha ting déu nhu nhau.

- Qua tai khong d6i xtmg: Xay ra khi dong co dang 1am viéc ma ngudn dién bi
mat 1 pha hodc ngudn bi mat can bang nghiém trong. Truong hop ndy con goi
la qua tai 2 pha, néu duy tri trong thoi gian 1au s& gdy chay hong dong co.

Phuong phap bao vé: Qua tai khong gay tac hai tirc thoi, nhung dong co
s& bi dot nong qua trj sb cho phép. Néu qua tai kéo dai, mirc do qua tai 16n thi
tudi tho dong co giam nhanh chéng. Bé bao vé cho truong hop nay, thudong
dung ro le nhiét. Chi can dt phan tir d6t néng cua ro-le nhiét ¢ 2 pha cua thiét
bi 3 pha hodc 1 cuc cua thiét bi mot chiéu 1a du.

Nhitng dong co cong sudt 16n hang trim KW thi ding ro le dong dién.
Khi d6 dong dién chinh dinh khoang (1,3 — 1,5) lgm. So d6 mach nhu hinh
2.28. Do dong dién phai chinh dinh nhu trén, nhung lic vira mé may dong
dién ting cao (t6i thiéu 1a 4 Idm) nén phai dung ro-le thoi gian dé khong ché
trang thai tac dong ban dau cta RI; Sau khi m& may xong thi Rl mai dugc
dua vao dé bao veé.

2.6.2 Bao v¢ dién 4p

Pong co 1am viée néu dién ap ngudn dao dong thi may s& hoat dong &
trang thai bat binh thuong. Can phai ¢ thiét bi ty dong cit dong co ra khoi
ludi trong truong hop nay.
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- Bao vé qua ap: Dé bao vé su ¢b qua ap thi ding ro le qua ap va tiép
diém thuong dong ctia nd (cudn day mic & noi cin bao V&, tiép diém mic
trong mach di€u khién. So @6 nhu hinh 2.87a).
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HINH 2.86: BAO VE QUA TAI BANG RO LE DONG DIEN

- Bao vé thiéu ap: Su cb nay thuong dung ro le thiéu 4p va tiép diém thuong
m& ciia nd dé bao vé (cudn diy mic ¢ noi cin bao vé, tiép diém mic trong
mach dic¢u khién. So @6 nhu hinh 2.87b).
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a. BAO VE QUA AP b. BAO VE KEM AP
Unot ru = 110%Ugm Unot ru= Udm  UnHA RU= 90%Ugm

HINH 2.87: BAO VE PIEN AP
6.3 Bao vé thiéu va mat tir truong
Dbong co mot chiéu néu van hanh véi tai dinh mic ma dong dién kich tur
suy giam nhiéu thi dong co s& roi vao tinh trang qua tai. D& bao vé cho trudong
hop nay thi dung ro-le dong dién mic trong mach kich tir, va tiép diém cua né
méc trong mach diéu khién (dugc goi 13 ro le thiéu tir truong). So dd nhu hinh
2.88.
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HINH 2.88: BAO VE THIEU VA MAT TU TRUONG
2.6.4 Van dé lién dong

- Lién dong duy tri: Pam bao duy tri ngudn cung cap cho cac cong tic
to 1am viéc va cat mach khi c6 sy ¢6 sut ap. Mudn duy tri cho cudn hat nao
thi ding tiép diém thuong mé cia cudn hit d6 mac ndi tiép véi nd va song
song véi nit mo may.

- Lién dong khoa chéo: Bam bao su 1am viéc tin cay cua mach dién. &
cac mach dién c6 nhiéu trang thai 1am viéc khac nhau (dao chiéu; cac mach
ham ...) thi lién dong khoa chéo s& dam bao tai mot thoi diém chi co mot
trang thai hoat dong ma théi. Khi d6 s& dung tiép diém thuong déng ctia cudn
day nay nbi tiép véi cudn day kia va nguoc lai.

- Lién dong trinh tu (tuan tw, thi ty hoa): Pam bao cho mach 1am viéc
rd rang minh bach, duoc sur dung trong cac mach dién hoat dong theo nhitng
qui trinh nhét dinh co tinh thi ty trude sau. Dung tiép diém thudng mo cua
phan tr duoc phép 1am viéce trude ndi tiép véi voi cudn hit cua phan tir 1am
Viéc sau do.
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BAI 3: TRANG BI PIEN MAY CAT KIM LOAI
M4 bai: MP22_03
Gigi thiéu:

May cit got kim loai dung gia cdng cac chi tiét kim loai bang cach cit bo
c4c 16p kim loai thira. Sau khi gia cong, chi tiét s& co hinh déang, kich thudc
gan dung voi yéu cau (gia cong thd); hodc thoa mén hoan toan cac yéu cau ki
thuat va hinh dang, kich thudc néu gia cong tinh. May cét got kim loai 12 mot
nhom may rat rong, néu xét vé ching loai va s6 lwong thi né chiém hang dau
trong sb cac may cong nghiép. Do vay, ddi v6i nhimg ngudi cong tac trong
nganh dién thi mang kién thirc vé linh vyc ndy l1a khéng thé thiéu. No 1a
nhitng k¥ nang vo cuing thiét thuc ddi voi nguoi tho va can bo ki thuat trong
cong viéc stra chita, bao tri hé théng dién cong nghiép.

Muc tiéu:

- Phan tich dugc so dd dién cua céac may cat kim loai.

- Sira chita dugc mot sé hu hong thong thuong mach dién may cit kim
loai.

- Rén luyén duc tinh can than, ti mi, tr duy sang tao va khoa hoc, dam
bao an toan, tiét kiém va vé sinh cong nghiép.

Noi dung chinh:

1. Khai ni¢ém chung vé may cit got kim loai
Muc tiéu:

1.1 Khai niém va phan loai

a. Khai niém

May cit got kim loai dung gia cdng cac chi tiét kim loai bang cach cit bo
c4c 16p kim loai thira. Sau khi gia cong, chi tiét s& co hinh déang, kich thudc
gan dung voi yéu cau (gia cong thd); hodc thoa mén hoan toan cac yéu cau ki
thuat va hinh dang, kich thuéc néu gia cong tinh.

May cit got kim loai 1a mot nhom méy rat rong, néu xét vé ching loai va
s6 luong thi n6 chiém hang dau trong s6 cac may cong nghiép.

b. Phan loai

- Theo dic diém cia qua trinh cdng nghé (dic trung cta phuong phap gia
cdng): may tién; may phay; may doa; may khoan; may mai...

- Theo dic diém cua qua trinh san xuit: may van ning; may chuyén dung..

- Theo kich thude va khdi lugng: May c& binh thuong, c6 thé gia cong chi tiét
6 khéi luong dén 10 tan; May c& 16n, c6 thé gia cong chi tiét co khoi lwong
dén 30 tAn; May c& ning, c6 thé gia cong chi tiét co khoi lwong dén 100 tin;
May c& siéu nang, co thé gia cong chi tiét c6 khdi lwong 16n hon 100 tin.

- Theo d6 chinh xac gia cong: d6 chinh xac binh thuong; do chinh xac cao; do
chinh xac rat cao.

So dd phan loai tong thé cac may cat got kim loai trong hinh 3.1
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< MAY CAT GOT KIM LOAI >

Dic diém Dic diém Trong lugng
qua trinh qué trinh & kich thudc
cong nghé san xuat chi tiet
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HINH 3.1: PHAN LOAI MAY CAT GOT KIM LOAI

1.2 PBiac diém, yéu ciu trang bi dién
a. Cac chuyén dong va cac dang gia cong dién hinh trén may cit got kim loai

Trén may cat got kim loai, c6 hai loai chuyén dong chu yéu: chuyén
dong co ban va chuyén dong phu.

Chuyén dong co ban 1a chuyén dong twong ddi ctia dao cit so v6i phoi dé
dam bao qua trinh cit got. Chuyén dong ndy chia ra: chuyén dong chinh va
chuyén dong in dao. Chuyén dong chinh (chuyén dong 1am viéc) 1a chuyén
dong thuc hién qua trinh cit got kim loai bang dao cat. Chuyén dong in dao la
cac chuyén dong xé& dich cua dao hodc phoi dé tao ra mot 16p phdi méi.
Chuyén dong phu 13 nhitng chuyén dong khéng lién quan truc tiép dén qua
trinh cit got, chuing can thiét khi chuan bi gia cong, nang cao hiéu suét va chat
lwong gia cong, hiéu chinh may v.v... Vi du nhu di chuyén nhanh ban hoic
phdi trong may tién, ndi siét xa trén tru trong may khoan can, ning ha xa
trong dao trong may bao giuong, bom dau cua hé théng bdi tron, bom nude
lam mat v.v...C4c chuyén dong chinh, in dao co thé 14 chuyén dong quay
hoac chuyén dong tinh tién cua dao hodc phoi.

Céc dang gia cong dién hinh duogc thyc hién trén may cat got kim loai:

- Gia c6ng trén may tién: chi tiét quay (chuyén dong chinh); xé dich cta dao
cat vao chi tiét (chuyén dong an dao).

- Gia cong trén may phay: dao phay quay (chuyén dong chinh); chuyén dong
tinh tién ctia phdi (chuyén dong an dao).

- Gia cong trén may khoan: miii khoan quay (chuyén dong chinh); chuyén
dong tinh tién cta mii khoan vao chi tiét (chuyén dong an dao).
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- Gia cOng trén may mai tron ngodi: d4 mai quay (chuyén dong chinh);
chuyén dong tinh tién ctia da mai vao chi tiét (chuyén dong an dao).
- Gia cOng trén may bao giudng: chuyén dong qua lai cua ban (chuyén dong
chinh), chuyén dong di chuyén cua dao theo chiéu ngang cua ban (chuyén
dong an dao).
b. Céc thiét bi dién chuyén dyung ding trong cc may cit got kim loai.
- Nam cham dién: thuong dung dé diéu khién cac van thuy luc, van khi nén,
diéu khién déng cét ly hop ma sat, ly hop dién tir va dung dé hdm dong co
dién. Nam cham dién ding trong cac may cit got kim loai 13 nam cham dién
xoay chiéu co lyc hat tir 10N dén 80N v6i hanh trinh ciia phan tmg (16i nam
cham) tir 5 ¢én 15mm.
- Ban tir: dung dé cap chi tiét gian cong trén cac may mai mit phang. Sau khi
gia cong xong, mudn 14y chi tiét ra khoi ban phai khir tir du cta ban tir, thuc
hién bang cach dao cuc tinh ngudn cip cho ban tir.
- Khép ly hop dién tir: dung dé diéu chinh toc d6 quay, diéu khién dong co
truyén dong: khoi dong, dao chidu, didu chinh toc d6 va hdm. Khép ly hop
dién tir 12 khau trung gian ndi dong co truyén dong véi may cong tic cho
phép thay d6i toc do may cong tac khi tbc do dong co khong doi, thuong dung
trong hé truyén dong an dao cua cac may cit kim loai. P4i v6i hé truyén dong
an dao ctia cac mdy cit got kim loai, yéu cau duy tri momen khong dbi trong
toan dai diéu chinh toc do.
c. Cac hé truyén dong thuong ding trong may cit got kim loai
- B6i v6i chuyén dong chinh ciia mdy tién, khoan, doa, may phay... voi tan sd
dong cat dién khong 16n, pham vi diéu chinh téc do khong rong thudong
ding hé truyén dong voi dong co khong dong bo réto 16ng séc. Dicu chinh
téc do trong cac may dé thuc hién bang phuong phap co khi dung hop tde do.
- Béi voi mot s6 may khac nhu: mdy tién Rovonve, may doa ngang, may soc
rang...yéu cau pham vi diéu chinh toc do rong hon, h¢ truyén dong truc chinh
dung hé truyén dong v6i dong co khong dong bo hai hoic ba cap tdc do. Qua
trinh thay d6i téc d6 thuc hién bang cach thay ddi so d6 ddu ddy quan stato
ctia dong co dé thay doi s6 do6i cuc vai cong suat duy tri khdng doi.
- Bdi véi mot sé may nhu: may bao giwdng, may mai tron, may doa toa do va
hé truyén dong an dao ctia mot sé may yéu cau: Pham vi diéu chinh toc do
rong; Pao chiéu quay lién tuc; Tan sé dong cat dién 16n. Thuong ding hé
truyén dong mot chiéu (hé may phét - dong co dién mot chiéu F - D, hé may
dién khuéch dai - dong co dién 1 chiéu MPKD - D, hé khuéch dai tir dong co
dién 1 chiéu KDT - P va bo bién d6i tiristo - dong co dién mot chiéu T-D) va
hé truyén dong xoay chiéu ding bo bién tan.
2. Trang bi dién nhom may tién
Muc tiéu:
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2.1 biac diém va yéu ciu trang bi dién
a. Khai ni¢ém chung

Nhom may tién rat da dang, gdm cic may tién don gian, may tién van
ning, chuyén dung, mdy tién dimg...Trén may tién cé thé thyc hién duoc
nhiéu cong nghé tién khac nhau: tién try ngodi, tién tru trong, tién mat dau,
tién con, tién dinh hinh. Trén may tién ciing co thé thyc hién doa, khoan va
tién ren bang cac dao cit, dao doa, tard ren...Kich thudc gia cong trén may
tién c6 thé tir ¢& vai mili &én hang chuc mét.

May tién 1a loai may cong cu dé gia cong hinh thi cac chi tiét may.
Nguyén céng cha lyc ma may tién thuc hién duoc 12 tién cac khéi hinh tru
(tron, bic); cét ren, khoan 15 hodc tién cac vat thé dinh hinh tron xoay khéc.

Hinh dang bén ngoai cta may tién nhu hinh 3.2, Trén than may 1 dat u
trude 2, trong d6 cé truc chinh quay chi tiét. Trén go truot dit ban dao 3 va u
sau 4. Ban dao thyc hién sy di chuyén dao cét doc va ngang so Véi chi tiét. O
u sau dat miii chéng tAm dung dé giir chat chi tiét dai trong qua trinh gia cong,
hoidc dé gia miii khoan. miii doa khi khoan. doa chi tiét.

1. Than may;
2. U trudc;
3. Ban dao;
4. U trudc;

HINH 3.2: HINH DANG NGOAI CUA MAY TIEN

b. Nhitng yéu ciu va dic diém ddi véi truyén dong dién va trang bi dién cua
may tién

- Truyén dong chinh: Truyén dong chinh can phai duoc dao chiu quay dé
dam bao quay chi tiét ca hai chiéu, vi du khi ren trai hodc ren phai. Pham vi
diéu chinh tdc do tryc chinh D< (40+125)/1 véi d6 tron diéu chinh ¢ = 1,06
va 1,21 va cbng suat 1a hing s6 (Pc = const). O ché d6 xéac 1ap, hé thong
truyén dong dién can dam béao do ctmg dac tinh co trong pham vi diéu chinh
téc d6 voi sai s6 tinh nhé hon 10% khi phuy tai thay ddi tir khong dén dinh
muc. Qua trinh khoi dong, hdm yéu cau phai tron, tranh va dap trong bo
truyén luc. Pbi véi may tién c& ning va may tién dimg dung gia cong chi tiét
c6 dudng kinh 16n, dé dam bao tdc d6 cit tdi wu va khong ddi (v = const) khi
duong kinh chi tiét thay doi, thi pham vi diéu chinh toc d6 duoc xac dinh bai
pham vi thay d6i tbc do dai va pham vi thay d6i dudng kinh:
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O nhimg may tién c¢& nho va trung binh, hé théng truyén dong dién chinh
thuong 13 dong co khong dong bo roto 1dng séc va hop tde do co vai cap toc
d6. O cac may tién c& nang, may tién dung, hé théng truyén dong chinh diéu
chinh 2 ving, sir dung bd bién ddi dong co dién mot chiéu (BBD — D) va hop
téc do: khi v< vgh dam bao M = const; khi v> vgh thi P= const. Bo bién d6i
c6 thé 12 may phat mot chiéu hodc bo chinh luu dung Thyristor.
- Truyén dong dn dao: Truyén dong an dao can phai dao chiéu quay dé dam
bao an dao hai chiéu. Pao chiéu ban dao cd thé thuc hién bing dao chiéu
dong co dién hodc dung khép ly hop dién tir. Pham vi diéu chinh tdc do cua
truyén dong dién hodc dung khép ly hop dién tir. Pham vi diéu chinh tdc do
cua truyén dong an dao thudng 12 D = (50+ 300)/1 véi do tron diéu chinh ¢ =
1,06 va 1,21 va momen khong d6i (M = const). O ché d6 1am viéc xac 1ap, do
sai léch tinh yéu cau nho hon 5% khi phy tai thay d6i tir khong dén dinh muc.
Pong co can khoi dong va hdm ém. Tdc d6 di chuyén ban dao cua may tién
¢ nang vd may tién dung can lién hé véi tbe do quay chi tiét d& dam bao
nguyén luong an dao. O may tién c& nho thuong truyén dong an dao duoc
thyc hién tir dong co truyén dong chinh, cOn & nhitng méy tién ning thi truyén
dong an dao duoc thuc hién tir mot dong co riéng 1a dong co mot chidu cap
dién tir khuéch dai may dién hodc bo chinh luu c6 diéu khién.
- Truyén dong phu: Truyén dong phu ctia may tién khong yéu cau diéu chinh
téc d6 va khdng yéu cau gl dic biét nén thuong sir dung dong co khong dong
bo r6to 16ng sdc két hop véi hop toe do.
2.2 Trang bi dién may tién T616
a. Nghién ctru so @ nguyén ly mach dién may tién T616
- Trang bi dién:

1D: Pong co truyén dong tryc chinh (quay mam cip); loai: AO51 - 4D2;
3~ - 380V; 4,5kW; 1440Rpm.

2Db: bong co bom dau béi tron; loai: ®TOL - 2; 3~ - 380V; 0,125kW;
2800Rpm.

3D: Bong co bom nudc; loai: [TA22; 3~ - 380V; 0,125kW; 2800Rpm.

P: Pén chiéu sang 1am viéc; 36V/ 10W.

BA: Bién ap 380V/ 36V, dung cap ngudn dién ap thap cho dén b.

KC: Tay gat (bd khéng ché) 3 vi tri, 4 tiép diém dung diéu khién may.

1CD; 2CD: Céu dao ngudn.

1CC; 2CC: Cau chi

1K; 2K; 3K: Cong tic to

K: Cong tic, diéu khién dén chiéu sang.

RU: Ro le dién &p
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HINH 3.3: SO PO NGUYEN LY MACH MAY TIEN T616

- Nguyén ly hoat dong ctia mach dién:

Pong cau dao 1CD cip ngudn cho mach dong luc va mach diéu khién.

Tay gat co khi KC dang & vi tri s6 0 nén tiép diém KC(1,3) kin cip dién
cho RU, tiép diém RU(1,3) dong lai chuan bi cho mach 1am viéc.

Van hanh may bang tay gat KC. Gia st dat KC & vi tri s6 1: Khi d6 tiép
diém KC(3,5) va KC(3,13) duoc ndi kin. Nén dau tién dong co bom dau 2D
lam viéc 1am cho tiép diém 3K(4,2) dong lai cap ngudn cho cudn 1K(7,4) va
mam cap quay thuan.

Muén ddo chiéu quay thi gat KC vé vj tri s6 2, qua trinh X3y ra twong tu.

Thao tac dong co 3D dé bom nudc 1am mat bang cau dao 2CD.
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Dimg may bang cach chuyén tay gat KC vé& s6 0 va sau cat han ngudn

bang cau dao 1CD.

Bat tat cong tac K dé dén P chiéu sang 1am viéc.
- Thiét bi bao vé va lién dong
Ngén mach: cac cau chi 1CC, 2CC.
Kém ap va chong tu dong mé may lai: RU
Cac khau lién dong: Sinh vién ty phan tich.
- So @6 thiét bi va di day: (Sinh vién b sung cho hoan thién hinh 3.4)

b. Lap rap mach

+Budc 1: Lua chon va Iép thiét bi

Bang 3.1: Bang ké trang bi dién hinh 3.3

Stt | Kihigu | SL Chirc nang
1 |1CD 1 | Caudao ngudn, dong cit khong tai toan bo mach.
2 |2CD 1 | Céu dao diéu khién dong co bom nudc 3D.
3 | 1CC 3 | Cau chi bao vé ngin mach dong co truc chinh 1D.
4 | 2CC 3 | Cau chi bao vé ngin mach cho cac dong co bom
dau (2D); va bom nuéc (3D).
5 |KC 1 | Tay gat chit thap: 3 vi tri, 4 tiép diém: diéu khién
may lam viéc.
6 | 1K; 2K 2 | Cong tic to, dao chiéu quay dong co truc chinh 1D.
7 |3K 1 | Cong tic to, diéu khién dong co bom dau 3D.
8 |RU 1 |Ro le dién ap, bao vé kém ap va chong mé may lai
cho toan mach.
9 |BA 1 |Bién ap cach ly, cAp ngudn an toan cho dén chiéu
sang lam viéc.
10 | K 1 | Cong tic, diéu khién dén chiéu sang 1am viéc.
11 | P 1 | Pén chiéu sang 1am viéc.

- Chon dtng chung loai, s6 luong cac thiét bi va khi cu dién can thiét.
- Pinh vi céc thiét bj 1&n panen, tay gat KC dung vi tri trén bé may.
+Bude 2: Lip mach diéu khién
- Poc, phan tich so d6 nguyén ly, so do ndi day.
- Lap mach diéu khién theo so d6: Lién két cac tiép diém trong tay gat KC
danh sb cac dau day ra. Lap dat duong day tir tay gat dén tu dién.
D4u mach ro le dién ap (luu y tiép diém RU(1,3) va KC(1,3).
P4u duong diy vao cudn hit cong tic to 1K, 2K.
Péu duong day vao cudn hat cong tic to 3K. Cha ¥ dudng day ra tir tay
gat, tiép diém khoa chéo.
D4u mach dén bao 1am viéc, kiém tra cAn than ngo vao/ ra caa bién thé.
+Budc 3: Lép mach dong luc
- Poc, phan tich so d6 nguyén ly, so do ndi day.
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HINH 3.4: SO PO BO TRI THIET BI MACH DIEN MAY TIEN T616

- Lép mach dong luc theo so dd:

Pau cac mach dao chidu ¢ cac cong tic to 1K, 2K.

Péu duong day cip ngudn cho dong co bom dau, bom nudc.

Lién két duong day cap ngudn cho dong co bom dau, bom nudc qua cu
chi 2CC va cau dao 1CD.

Lip duong diy cip ngudn dong luc cho hé thong:

Péu duong day cip ngudn cho dong co bom nude qua cau dao 2CD.

Lip dat cap tir cac dong co dén ta dién.
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¢. Kiém tra, van hanh va stra chira hu hong
- Kiém tra mach cu6n hat 1K, 2K; 3K.
- Kiém tra thong mach, cham v tai cac cau dau day.
- Kiém tra mach dong luc:
Hét sirc luu ¥ van dé an toan, chiéu quay cau cac dong co.
Kiém tra can than su lién dong gitra cac chi tiét co khi va hé théng dién.
C6 thé két hop do kiém tra va quan sat bang mat.
- Van hanh khéng tai:
Co lap mach dong luc tai cac ciu dau day.
Cép ngudn va van hanh mach diéu khién:
Tay gat dit ¢ s6 0: RU hat, mach chuén bi 1am viéc.
Bac KC vé 1: 3K va 1K hdt.
Bac KC vé 2: 3K va 2K hut.
Pong cong tic K, dén P sang.
- Van hanh c0 tai:
Cit nguén, lién két lai day ndi mach dong lyc cho cac dong co.
Pong cau dao 1DC dé cip ngudn cho mach dong luc.
Sau d6 cip ngudn cho mach diéu khién:
Tay gat dit ¢ s6 0: RU hat, mach chuan bi 1am viéc.
Bac KC vé 1 hodc 2: mam cap s€ quay thudn hoac nghich.
Dong ciu dao 2CD dé van hanh dong co bom nudc.
Pong cong tic K, dén P sang.
- M6 phong sy ¢b va stra chita hu hong:
Cét ngudn cung cap.
Sy ¢6 1: Ho mach tai tiép diém 3K(4,2), sau d6 cho mach van hanh.
Quan sat ghi nhan hién tugng, giai thich.
Sy ¢b 2: Hoan vi dau day 5, 9 v6i nhau, sau d6 cho mach van hanh. Quan
sat trang thai cuia mam cap, ghi nhan hién tuong, giai thich.
Sy ¢b 3: Ho mach ro le dién ap, ndi tat tiép diém KC(1,3). Cap ngudn
cho mach van hanh.
Quan sat trang thai 1am viéc binh thuong.
Mach dang hoat dong, cit cau dao 1CD, cho cac dong co dung hén,
dong 1CD tro lai. Quan sat trang thai lam viéc ctiia mach, ghi nhan hién
tuong, giai thich.
- Sinh vién b&o céo vé qua trinh thuc hanh dé tir d6 tim ra cac phuong phap
cai tién, cach viét: Lugc thuat lai qua trinh lép rap, cac sai 16i mac phai (néu
€0). Giai thich cac hién tuwong khi van hanh mach, cac nguyén nhan gay hu
hong khi mé phong. Vai trd caa ro le dién ap trong mach? Thiét bi ndo c6 thé
thay thé duoc.
BAI TAP MO RONG
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3.1 Trong mach dién may tién T616. Hay thyuc hién:
- Thay thé tay gat KC béng khi cu dién khac, sao cho mach hoat dong nhu cii.
- Bao v¢ qua tai cho dong co truc chinh.
- C6 dén tin hiéu cho cac trang thai 1am viéc ctia may.

a. Sinh vién vé& hoan chinh so d6 va lap rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M0 phong su cb, quan sat ghi nhan hién tuong.

d. Lam bao cao thuc hanh, giai thich hién tuong.
3. Trang bi dién nhdm may phay
Muc tiéu:
3.1 Pic diém, yéu ciu trang bi dién
a. Khai ni¢ém chung

May phay la loai may cong cu dung gia cong cac duong nét hinh dang

phtic tap cua chi tiét nhu: phay cac rdnh thang, rdnh xoan; phay ren vit trong
va ngoai, phay cac banh rang ... Qua trinh gia cong bé mit trén may phay thuc
hién bang hai chuyén dong phdi hop: chuyén dong quay cua dao phay va
chuyén dong tinh tién cia chi tiét gia cong theo phuong thang dung, theo
chiéu doc hodc phuong nim ngang.

Than may chira hop toe do;

.1

Xa ngang may;

Gia do truc dao;

Ban may;

ok w e

Dé may;

HINH 2.5 HINH DANG NGOAI CTTA MAY PHAY

b. Truyén dong cua may phay

Chuyén dong chinh trong may phay 1 truyén dong quay ludi dao phay
va chuyén dong in dao.
Chuyén dong quay ludi dao phay: Yéu cu phai dao duoc chiéu quay va pham
vi diéu chinh téc do rong (D tir 20/1 dén 60/1). Thudng dung PKB ro to ldng
s6c ¢6 bo BDChTD.
Chuyén dong an dao 1a chuyén dong dich chuyén cua chi tiét so v6i chuyén
dong cua dao phay: Trong cac may phay cd nhd, truyén dong nay duoc thuc
hién tir truyén dong truc chinh qua hé thong tay gat va hop sb. Con trong cac
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may ¢& 16n do yéu cau chat luong diéu chinh cao nén thudng diung PC - DC
kich tir doc 1ap va cac bo diéu téc phl hop.

Chuyén dong phu: chay nhanh ban, bom dau, 1am mat, di chuyén xa ...
Thuong ding PKB ro to 16ng soc.
3.3.2 Trang bi dién may phay 6H81
a. Nghién ctru so @6 nguyén ly mach dién
- Trang bi dién:

1D: Pong co truyén dong truc chinh (quay dao phay); loai: AO — 51— 4;
3~ - 380V; 4,5 kW; 1440Rpm.

2D: Bong co truyén dong ban; loai: ®T — 41 — 4; 3~ - 380V; 1,7kW,
1420Rpm.

3D: Bong co bom nudc; loai: [TA-22; 3~ - 380V; 0,12 kW; 2800Rpm.

KC: Tay gat (bo khong ché) 3 vi tri, 6 tiép diém dung dao chiéu quay
dong co 1D.

FH: Phanh hdm dién tir dung h&m cudng bic dong co truc chinh khi
dung may.

BA: Bién ap 380V/36V: ding cip ngudn cho dén b.

P: Pén chiéu sang lam viéc; 36V/10W.
- Nguyén ly lam viéc:

Pong cau dao 1CD cép ngudn cho mach.

An nut M(5,7) dé thir may.

Thao tac méy bang niat Myv(5,7), cudn day 1K(7,6) c6 dién va dong co
1D lam viéc. Dao phay quay thuin hay nghich tuy vao tay gat KC & vi tri 1
hoac 2.

Di chuyén ban thi 4n Mg(5,11). Ban di chuyén vé trai, sang phai, vao
trong hay ra ngoai tuy thugc vao tay gat co khi trén bé may.

Cong tic hanh trinh KH(1,3) ding dé khong ché chuyén dong cua hé
thdng khi ban di chuyén dén cubi hanh trinh,

Dung may thi 4n nat D (3,5).

Thao tac dong co 3D dé bom nudc bang cau dao 2CD khi ban da lam
Viéc.
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HINH 3.6: SO PO NGUYEN LY MACH DIEN MAY PHAY 6HS81

- Cac khéu bao vé va lién dong:
Ngén mach: cac cau chi 1CC; 2CC.
Qua tai: Cac ro-le nhiét 1RN; 2RN.
Chiéu sang 1am viéc: Bén D - 36V.
- So @6 thiét bi va di day: (Sinh vién b sung cho hoan thién hinh 3.7)
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b. Lap rap mach
+Budc 1: Lya chon va gé lap thiét bi
Bang 3.2: Bang ké trang bi dién hinh 3.6

Stt | Kihiéu | SL Chirc ning
1 |1CD 1 | Cau dao ngudn, dong cat khong tai todn bo mach.
2 |2CD 1 | Cau dao diéu khién dong co bom nudc 3D.
3 |1CC 3 | Céu chi bao vé ngan mach dong co tryc chinh 1P.
4 |2CC 3 | Céu chi bao vé ngan mach cho cac dong co truyén
dong ban (2D); va bom nudc (3D).
5 |KC 1 | Tay gat dong luc: 3 vi tri, 6 tiép diém: diéu khién
dao chiéu dong co tryc chinh.
6 |1K 1 |Céng tic to doéng cat mach dong co truc chinh 1D.
7 |2K 1 | Cong tic to diéu khién dong co truyén dong ban
2D.
9 |1RN;2RN | 2 | Ro le nhiét; bao vé qua tai cho 1D va 2D.
10 |FH 1 | Phanh hdm dién tir; hdm dung dong co 1D.
11 |BA 1 | Bién ap cach ly, cip ngudn an toan cho dén chiéu
sang lam viéc.
12 |K 1 | Cong tic, diéu khién dén chiéu sang 1am viéc.
13 |P 1 | Bén chiéu sang 1am viéc.

- Chon ding chung loai, sé luong cac thiét bi khi cu can thiét.
- DBinh vi cac thiét bi 18n panen.

- Binh vi tay gat KC dtng vi tri trén bé may.

+Budc 2: Lép rap mach dién

- Poc, phan tich so d6 nguyén ly, so do ndi day.

- Lap mach diéu khién theo so db:

Péu duong day vao cudn hit cdng tic to 1K. Luu y bo nat 4n Mt, MLy
va tiép diém 1K(9,7); xac dinh chinh x4c vi tri, cdc dau ddy cua cong tic hanh
trinh KH(1,3).

Péu duong day vao cudn hit cong tic to 2K.

D4u mach dén bao 1am viéc, kiém tra cin than ngo vao/ ra cia bién thé.
- Lép mach dong luc theo so dd:

Lién két cac tiép diém trong tay gat KC danh s cac dau day ra. Lap dat
dudng day tir tay gat dén tu dién.

Lap mach phanh hdm dién tir FH.

Pau dudng day cap ngudn cho dong co truc chinh, bom dau, bom nudc.

Lién két duong day cp ngudn chinh cho hé thong phia sau cau dao 1CD
Va C4c cau chi.

Lip duong day cip ngudn dong luc cho hé thong:
Pau duong day cip ngudn cho dong co bom nudc qua cau dao 2CD.
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Lip duong day tir tay gat dong luc dén dong co truc chinh 1D.
Lip dat cap tir cac dong co dén tu dién.
c. Kiém tra, van hanh va sira chita hu hong
- Kiém tra mach cu6n huat 1K, 2K
- Kiém tra thong mach, cham v tai cac cau dau day.
- Kiém tra mach dén béo.
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- Kiém tra mach dong luc:

Hét sirc luu ¥ van dé an toan, chiéu quay cua cac dong co.

Kiém tra can than su lién dong gitra cac chi tiét co khi va hé théng dién.
C6 thé két hop do kiém va quan st bang mét.

- Van hanh khéng tai:

Co lap mach dong luc tai cac ciu dau day.

Cép ngudn va van hanh mach diéu khién: 4n nat Mr: 1K hat, bubng tay
an nut, mach khong ti duy tri. NGt ndy c tac dung thor may (nhdp may)
chuan bi 1am viéc.

An nat Mpy: 1K hat.

An nit Mg: 2K hit.

Pong cong tic K, dén P sang.
- Van hanh c0 tai:

Cit nguén, lién két lai day nbi mach dong luc cho cac dong co.

Pong cau dao 1DC dé cip ngudn cho mach dong luc.

Sau d6 cdp ngudn cho mach diéu khién:

Tay gat dat o $6 0: dong co truc chinh 1D chua dugc ndi nguén.

Bac KC vé 1 hodc 2: sau d6 4n nat Myy, truc chinh s& quay thuan hoic
nghich.

An nGt Mg: ban di chuyén. Sau d6 dong cau dao 2CD dé van hanh dong

co bom nudc.

Pong cong tic K, dén D sang.

An nGt D(3,5): truc chinh dugc hdm phanh tirc thoi.
- M6 phong sy ¢b va stra chita hu hong:

Cit ngudn cung cap.

Su c6 1: Noi tat tiép diém MT(5,9), sau d6 cho mach van hanh. Quan
sat ghi nhan hién tugng, giai thich.

Su ¢b 2: Hoé mach duong day d4u vao FH, sau d6 cho mach van hanh.
Quan sat trang thai cta truc chinh, ghi nhan hién tugng, giai thich.

Sy ¢6 3: Doi duong day cip ngudn cho dong co bom nuéc sang phia
sau tay gat KC (lap song song voi BC 1D). Cip ngudn cho mach van hanh.

Quan sat dong co bom nudc khi truc chinh quay thuan. Pao chiéu quay
truc chinh, dong co bom nude 1am viéc thé ndo?
- Viét bao cao vé qua trinh thuc hanh:

Luoc thuat lai qua trinh l4p rap, cac sai 16i mac phai (néu co).

Giai thich cac hién tugng khi van hanh mach, cac nguyén nhan gay hu
hong khi mé6 phong...

Vai trd cia KH va FH trong mach? Thiét bi hay dang mach dién nao c6
thé thay thé dugc phanh ham FH.

BAI TAP MO RONG
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3.2 Trong mach dién may phay 6H81. Hay thuc hién:
- Thay thé tay gat KC béng khi cu dién khac, sao cho mach hoat dong nhu cii.
- Thay thé phanh hdm FH bang dang mach dién khéc, sao cho tinh ning him
dimg dong co truc chinh van dam bao.
- C6 dén tin hiéu cho cac trang thai lam viéc ctia may.

a. Sinh vién vé& hoan chinh so d6 va lap rap mach.

b. Van hanh, quan sat va ghi nhan hién tugng.

c. M0 phong su ¢, quan sat ghi nhan hién tuong.

d. Lam b&o céo thyc hanh, giai thich hién tugng.
4. Trang bi dién nhom may doa
Muc tiéu:
4.1 Pac diém, yéu cau trang bi dién
a. Piac diém cong nghé

May doa dung dé gia cong chi tiét voi cac nguyén cdng: khoét 13, khoan
15, ¢6 thé dung dé phay. Thuc hién cac nguy@n cong gia cdng trén may doa s&
dat dugc dd chinh xac va d6 bong cao. May doa dugc chia thanh hai loai
chinh: may doa dung va may doa ngang. May doa ngang dung dé gia cong
c4c chi tiét ¢ trung binh va nang.

e
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HINH 3.8: HINH DANG BEN NGOAI MAY DOA NGANG
Trén bé may 1 dat tru trude 6, trén d6 ¢6 u truc chinh 5. Tru sau 2 co6 dat
gia 3 dé giir truc dao trong qué trinh gia céng. Ban quay 4 ga chi tiét c6 thé
dich chuyén ngang hodc doc bé may. U truc chinh cé thé dich chuyén theo
chiéu thang dung clng truc chinh. Ban than truc chinh ¢ thé dich chuyén
theo phwong nam ngang. Chuyén dong chinh 1a chuyén dong quay cua dao
doa (truc chinh). Chuyén dong an dao c6 thé 1a chuyén dong ngang, doc cia
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ban may mang chi tiét hay di chuyén doc cua truc chinh mang dau dao.
Chuyén dong phu 1a chuyén dong thing dimg ctia u dao v.v...
b. Yéu cau truyén dong dién va trang bi dién may doa

- Truyén dong chinh: Y&u cau can phai dam bao dao chiéu quay, pham
vi diéu chinh tbc do D = 130/1 v6i cong suat khong d6i, do tron diéu chinh ¢
= 1,26. Hé thdng truyén dong chinh can phai hdm dimg nhanh. Hién nay hé
truyén dong chinh may doa thuong dugc st dung dong co khong ddng bod
roto 1dng soc va hop toe do (dong co c6 mot hay nhiéu cip tée do ). O nhiing
méy doa c& niang c6 thé st dung dong co dién mot chiéu, diéu chinh tron
trong pham vi rong. Nho vay c6 thé don gian két cau, mit khac c6 thé han ché
duoc moémen & ving tdc do thip bang phuong phap didu chinh toc do hai
vung.

- Truyén dong an dao: Pham vi diéu chinh tdc d6 cta truyén dong an dao
1a D = 1500/1. Lwong dn dao duoc diéu chinh trong pham vi 2 + 600mm/ph;
khi di chuyén nhanh, c6 thé dat dén 2,5 + 3mm/ph. Luong in dao (mm/ph) &
nhitng may ¢& yéu cau duoc gitt khong ddi khi tée do truc chinh thay doi. Pac
tinh co can co6 do cing cao, voi do on dinh téc d6 <10%. Hé théng truyén
dong an dao phai dam bao dd tac dong nhanh cao, ding may chinh xéac, dam
bao sy lién dong véi truyén dong chinh khi 1am viéc tu dong. O nhitng may
doa c& trung binh va ning, hé thdng truyén dong an dao st dung hé théng
khuéch dai may dién - dong co dién mot chiéu hodc hé thong T —D.

4.2 Trang bi dién may doa 2A450
a. Trang bi dién

Méay doa toa d6 2A450 dung dé gia cong nhiéu 16 ¢6 toa do khac nhau
trén 1 chi tiét gia cong tién. May doa ndy cho phép nhan duoc d6 chinh xéac
gia cdng cao. Trén may co thé thyc hién duoc cac phép do kich thude 1y dau
va kiém tra kich thudc gitra cac tim cua 10.

bong co truyén dong chinh - B 1a dong co dién mdt chiéu kich tir doc lap
c6 Pdm = 8kW; Udm = 220V; ndm = 1440vg/ph. Pham vi diéu chinh téc do
D =10:1.

Bién ap dong luc BA dung dé phdi hop dién ap gitra dién ap ludi dién va
dong co B, nham han ché téc d6 ting truong dong dién (di/dt) dé bao vé
Thyristor. B6 chinh luu cau 3 pha dung Thyristor cap dién cho dong co .
Chinh luu cau 3 pha dung Did6t cép dién cho cudn kich tor CKP cua dong co
va mach diéu khién cdng nghé ctia may.

Pé nang cao chat luong tinh va chat lugng dong ciia hé théng, hé théng
truyén dong chinh 1a hé diéu khién kin c6 hai mach vong phan hdi:

- Phan hoi 4m dong dién: tin hiéu ti 1& véi dong dién phan tmg cua dong co
lay tir bién dong 4TI + 3TI va cau chinh luu 1CL (U; = Kjly).
- Phan héi am téc do: tin hiéu ty 18 véi tbe do ctia dong co 1ay tir may phat
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téc FT (Uer = Ko.0).

- Bo diéu chinh dong dién R, 1a khau ti 1é - tich phan
- B6 diéu chinh téc do R 12 khau ty 18

)l

'L‘l., w

45 So 3 nguydn iy mach lyc may doa tog 48 24450
HINH 3.9: SO PO MAY DOA TOA B 2A450
So d6 diéu khién bo bién dbi Thyristor ¢6 3 kénh cho cac pha A kich mé
cac Thyristor 1a 1T va 4T; pha B cho 3T va 6T; pha C cho 5T va 2T. D6 thi
do tai cac diém cua so dd diéu khién mot kénh nhu hinh 3.10.
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HINH 3.10: PO THI PIEN AP TAI CAC BIEM PO
b. Nguyén Iy 1am viéc cua so dd diéu khién cong nghé

AnM — Pg =1, — déng dién cho cac bo bién ddi va ngudn diéu khién.
Diéu chinh tdc d6 dong co dudi tdc d6 dudi tée dd co ban bang chiét ap VR3.
Téc do dong co tang dan dén oam. Khi dién ap dat 1én dong co dat tri s6 dinh
mtc, role dién ap RDA tac dong — tiép diém RPA =1, —» KCB = 1, — tiép
diém KCB mo ra dé bién tro BT d4u ndi tiép voi cudn kich tir CKD lam giam
tir thong, ting tdc dén tri s cuc dai dén 3000vg/ph.

Ding may bang cich an nat D, cong tic to Pg mat dién, tiép diém
thuong déng ciia né s& 1am cho cong tic to KH c6 dién, tiép diém cta no s&
d4u Rh song song v&i phan tmg cua dong co. Qua trinh hdm dong ning bat
dau. Khi toc d6 dong co giam dan gan bang khong, dibt on ap D14 khong bi
danh thing, role RLD khong tac dong dé tiép diém cua no s& cit dién cudn
day cong tic to KH.
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- Bao vé qua ap cho cac Thyristor 1T + 6T bang mach R-C du song song véi
cac Thyristor.
- Bao vé mit tir thong bang role dong dién RTT.
- He thong chi 1am viéc khi quat gi6 1am mat cho cac Thyristor da lam viéc
(RAL da kin).
3.4.3 Trang bi dién may doa 2620
a. Thong s ky thuat
May doa 2620 l1a may co kich thudc ¢& trung binh.
- Buong kinh truc chinh: 90mm
- Cong suat dong co truyén dong chinh: 10kW
- Téc d6 quay truc chinh diéu chinh trong pham vi: (12,5 + 1600)vg/ph
- Cong suat dong co an dao: 2,1kW.
- Tdc d6 dong co an dao co thé diéu chinh trong pham vi (2,1 + 1500)vg/ph
- Téc d6 16n nhat: 3000vg/ph
b. So d truyén dong chinh may doa ngang 2620
So db gdm 2 dong co khong ddng bo:

DB la dong co bom dau boi tron duoc dong cit nhd cong tic to KB.

Pong co truyén dong chinh P 13 dong co khong dong bo roto 16ng soc
hai cap tbc do: 1460vg/ph khi day quin stato dau tam giac A va 2890vg/ph
khi d4u sao kép (YY). Viéc chuyén doi toc do tir thdp 1én cao twong Gng véi
chuyén d6i téc do tir ddu A sang YY va nguoc lai dugc thyc hién bdi tay gat
co khi 2KH(5). Néu 2KH(5) = 0, day quan dong co duoc diu tuong Gmg véi
téc do thap. Khi 2KH(5) = 1, day quin dong co dugc ddu YY tuong ting véi
toc do cao. Tiép diém 1KH(4) lién quan dén thiét bi chuyén ddi toc do truc
chinh. N6 ¢ trang thai ho trong thoi gian chuyén d6i toc d6 va chi kin khi 44
chuyén dbi xong. Pong co dugc ddo chiéu nho cac cong tic to 1T, IN, 2T,
2N.
Nguyén ly lam viéc:
- Thir may: Mubn diéu chinh hodc thir may, 4n TT(12) hoic TN(14) —
2T(12) = 1, hoac 2N(14) = 1, — dong co duoc ndi A véi dién tro phu Rf lam
cho dong co chi chay voi toc do thap.
- Khéi dong: Gia sit IKH(4) = 1, 2KH(5) = 1.
Mubdn khoi dong thusn 4n MT(1) — 1T(1) = 1,— 1T(3) =0, IT(8) =1, 1T(1-
2) = 1, — KB(Q2) = 1, — tiép diém KB(2) = 1, ndi v6i 1T(1-2) tao mach duy
tri. KB(4) = 1, — Ch(4) = 1, ddng thoi RTh(7) = 1. Sau mot thoi gian chinh
dinh, RTh(4) = 0, — Ch(4) = 0; RTh(5) = 1, —» INh(5) = 1, —» INh(6) =1, —
2Nh(6) = 1. Két qua khi 4n MT ta duoc: KB, 1T, Ch c6 dién; sau d6 KB, 1T,
INh, 2Nh ¢6 dién. KB(dl) = 1, dong co DB quay bom dau boi tron. 1T(dl) =
1, va Ch(dl) = 1, — dong co b dugc ndi A khoi dong véi tdc do théip; sau mot
thoi gian duy tri, 1T(dl) = 1, INh(dl) = 1, 2Nh(dl) = 1, dong co D duogc ndi
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YY chay véi tbe d6 cao. Néu 2KH(5) = 0, — chi c¢6 1T(1) va Ch(4) c6 dién
— d6ng co chi chay & tdc do thap.

Khai dong nguoc 4n MN.

h[“] leoC [jlff C[H IcC
27 [inur NEnoem
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HINH 3.11: SO PO DIEU KHIEN TRUYEN DONG TRUC CHINH MAY DOA 2620
- HaAm may: DPé chuan bi mach hdm va kiém tra toc d6 dong co, so d6 sir dung
role kiém tra tbc d6 RKT ndi truc v6i dong co D (khong thé hién trén so dd).
RKT lam viéc theo nguyén tic ly tam: khi tc d6 16n hon gia tri chinh dinh
(thudong khoang 10%) téc d6 dinh muc, néu dong co dang quay thuan thi
tiép diém RKT-1(8) dong; néu dang quay nguoc thi tiép diém RKT-2(11)
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dong. Gia su dong co dang quay thuan. RKT-1(8) = 1, —» 1RH(8) = 1, —
1RH(8-9) = 1, va 1RH(13-14) = 1. Néu dang quay cham thi KB, 1T, Ch ¢
dién; néu quay nhanh thi KB, 1T, 1Nh, 2Nh, RTh c6 dién. — Ch(13) = 0,
hoac RTh(13) = 0.
Mudn dimg, 4n D(1) — 1T, KB, Ch hoic 1T, KB, 1Nh, 2Nh, RTh mét dién
— Ch(13) = 1, hoac RTh(13) = 1, — 2N(14) = 1. Trén mach dong luc, 1T,
KB, Ch, 1Nh, 2Nh m¢ ra, 2N dong lai — dong co B dugc dao hai trong 3 pha
lam cho dong co hdm nguoc — téc do giam dén dudi 10% dinh muc thi
RKT-1(8) mé — 1RH(8) = 0, — 1RH(13-14) = 0, — 2N(14) = 0, — dong co
b duoc cit ra khoi ludi , dong co dung tu do.
c. So dd truyén dong an dao may doa ngang 2620

HINH 3.12: SO BO HE THONG TRUYEN DONG AN DAO MAY DOA 2620
Hé théng truyén dong an dao thuc hién theo hé MPKD c6 bd khuéch dai
dién tu trung gian, thuc hién theo h¢ kin phan hdi am tdc d6. Tde dd an dao
duogc diéu chinh trong pham vi (2,2 + 1760)mm/ph. Di chuyén nhanh dau dao
Vé6i toc d6 3780mm/ph chi bang phuong phap dién khi. Tdc d6 an dao duoc
thay d6i bang cach chuyén d6i strc dién dong cua khuéch dai may dién khi tir
thong dong co 1a dinh mirc, con di chuyén nhanh dau dao dugc thuc hién
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bang cach giam nho tir thong dong co khi stc dién dong cia MPKD 1a dinh
muc.Kich tir cia MPKP 13 hai cuon 1CK va 2CK dugc cung cap tir bo
khuéch dai dién tir hai ting. Tang 1 1a khuéch dai dién 4p (dén kép 1DT) va
ting hai 13 ting khuéch dai cong suit (dén 2DT va 3DT).

Tin hiéu dat vao tang 1 1a:

Uvi= Ued — 7.0 — Um2

Trong d6: Ueq - dién ap chu dao 13y trén bién tro 1BT;

yo - dién ap phan hdi am tdc d6 dong co, 1ay trén FT

Umz- dién ap phan hoi mém, ty 1 voi gia tbe va dao ham gia tdc,
ldy & dau ra cta cudn thir cdp 2BO-2 va 2BO-3 cua bién ap 2BO, cudn so cap
ciia 2BO (2BO-1) néi tiép véi mach R, C. Do d6, dong dién so cép cua bién
&p vi phan 2B0-1 gdom hai thanh phan ty 1& voi toc do va ty 18 véi gia toc cta
dong co. Nhu vy dién ap thir cip bién ap 2BO sé ti 18 voi gia toc va dao ham
cua gia toc dong co.

Pién ap dat vao ting khuéch dai 2 1a Uy, dugc xac dinh bang biéu thic:

Uv2 = U1 = Umt
Trong d6: Uy - dién &p dau ra téng 1, 1a dién ap roi trén dién tré R8, RO.

Umi- dién ap phan hoi mém ty 18 v6i dao ham dong dién mach
ngang, dugc iy trén hai cudn thir cdp 1BO-2 va 1BO-3; cudn so cip 1BO-1
méc ndi tiép trong mach ngang cia MPKP.

Nguyén ly lam viéc: khi dién ap chu dao bang khong, do so d6 bod
khuéch dai ndi theo so dd can bang nén dong dién andt hai ntra dén 1DT 1a
nhu nhau (lp = la7), dién 4p roi trén R8 va R9 bang nhau, nhu vay dién 4p ra
ting 1 bang khong.

Url = (|ap - |aT).R8 =0
Va tuong ty dong dién andt hai dén 2DT va 3DT bang nhau (I2 = lag), hai
cudn day 1CK va 2CK c6 dién trd va sb vong nhu nhau, stc tir dong cua
ching tac dung nguoc chiéu nhau nén stc tir dong tong cia KPMP bang
khong.
Fs = Fick = Fock = (laz - laz). W =0

Khi RT =1, —» Uc> 0, do su phan cuc cua dién ap chu dao nén nua dén phai
thdng yéu hon nira dén bén trai caa 1DT, dién 4p trén R8 16n hon dién 4p trén
R9, dién 4p ra cua téng 1 c6 cuc tinh lam cho dén 3DT thong manh hon 2DT
trc 14 las > laz hay lack > lick VA stre tir dong Fs ¢6 ddu twong Gng véi chiéu
quay thuan cua dong co. Toc d6 dong co 16n hay bé tuy thudc vao dién ap chu
dao. Khau phan hoi 4m dong dién c6 ngit: loi dung tinh chat cia MPKD 1a
khi c6 dong dién phan tng, dién ap ra cua nod s& giam do tac dung cua phan
mg phan mg. Mach phan hdi 4m dong dién c6 ngit gdm c6 cudn bi, ciu
chinh lwu 1V va bién tr& 2BT. Khi dong dién phan Gng con nho va nho hon
dong dién ngat (I.< Ing), Sut 4p trén cudn bl nho hon dién ap trén bién tro
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2BT(Uo); cau chinh luu 1V khong thong, va dong dién cudn bl hoan toan
twrong ng voi dong dién phan tng, MPKD duogc bu du. Vi gia thiét Ip = I,
thi stre tir dong cua cudn bu s¢ 1a:
Fb = |b- Wb = |u. Wb
Khi I, > I thi ta c6 Up> U, cac van 1V thong, xuat hién dong dién phan
mach 11V va dong dién cudn bu sé giam di mot lugng:
I =1y = lv
Muc do bu giam di va két qua dién ap ra cia MPKD giam nhanh khi dong
dién phan tng tang 1am cho dong dién phan tmg dugc han ché.
Trong truong hop nay, stc tir dong cia MPKD 1a:
Fz=Fi2 + Fo— Fa = Fiot+ (le = l1v). Wh — lo. Wp = F12 — l1v.Wh
Trong d6 : F12 — std cta hai cuon 1CK va 2CK
Fp = lp. W)y, - Strc tir dong cua cudn bu
Fa = le. Wj - Stic tir dong doc truc dugc bu du khi (Ie< Ing).
Tir cong thirc trén ta thay: khi I, > Iy thi stic tir dong cia MPKD bi giam
di mot luong (I1v. Wh). Nhu vay co thé coi strc tir dong téng cua MBKD
dugc sinh ra boi hai cudon 1CK- 2CK 1a F12 va cudn bu Wy, véi suc tir dong
(lv. Wh) nguoc chiéu stc tir dong Fio.
3.4.4 Trang bi dién may doa 2A613
a. So d6 nguyén ly mach dién: (xem hinh 3.13)
- Trang bi dién

1D: Pong co truyén dong tryc chinh (quay dao doa); loai: AO51 -2 - T ;
3~ - 380V; 4,5 KW; 2800Rpm.

2b: bong co truyén dong ban; loai: AO42 — 6 — T; 3~ - 380V; 1,7KW;
980Rpm.

RTD: Ro-le toc d6 dung hdm nguoc dong co truc chinh.

2BA: Bién ap 380V/24V: dung cap ngudn cho dén b.

1BA: Bién ap 380V/127V: ding cip ngudn cho mach diéu khién.

P: Bén chiéu sang 1am viéc; 24V/10W.

3RTr: Ro-le trung gian dung trong dao chiéu dong co 1D.

IRTr; 2RTr: Pinh huéng di chuyén cho ban tng véi trang thai 1am viéc
cua 1D.

- Nguyén ly 1am viéc truyén dong chinh

Pong cau dao CD cip ngudn cho mach.

An nat Mr(11,19) 1am cuén day 3RTr(27,4) c6 dién nén tiép diém
3RTr(13,7) dong lai cap dién cho cudn 1K va dong co 1P quay thudn chiéu.
Khi d6 Rtd (3,35) dong lai, chuén bi cho mach hdm nguoc 1am viéc.

Dimg may bang nat D(1,3), cudén 1K mit dién nén céc tiép diém
1K(35,21) va 1K(21,23) dong lai dong thdi lam cho 2K dugc cip ngudn qué
trinh hdm nguoc xay ra.
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Cha y: Phai 4n va giit ntt D trong sudt qua trinh hdm may, khi dong co
gan dimg han thi méi budng tay ra.
Mudn may quay nghich thi 4n Mn(11,13) qua trinh xay ra tuong tu (cudn
2K lam viéc;Rtd (3,5) va 1K ham may).
- Truyén dong an dao
Ciing do 1D truyén dong qua 1 tay gat co khi, ngudi ta c6 thé cho an dao
theo 2 chiéu hodc 1 chiéu nao do.
- Di chuyén ban, u
Chuyén tay gat co khi sang vi trf “nhanh” 1am KH(1,9) bi 4n. N¢ s& cit
dién 1K hodc 2K va cap dién cho 3K hodc 4K tly vao trang thai ctia 2RTr.
Do két cdu co khi nén 2P bao gid ciing 1am viéc dé di chuyén ban nguoc
véi hudng an dao. Cong viéc nay do 1RTr va 2RTr thyc hién nhu sau:
- Ro-le 2RTr khi c6 dién s& 1am tiép diém 2RTr(29,31) dong lai hodc tiép
diém 2RTr(29, 33) mo ra. Céc tiép diém nay dugc giit nguyén trang thai nho
vao 1 chét co khi. Chi khi 1RTr hit chdt nay di thi cac tiép diém trén moi tro
vé trang thai ban dau.
- Do vay: Khi 4n My thi 1K va 1RTr ¢6 dién, dong co 1D quay thuin nhu da
no6i. Pong thoi 1RTr s& hut chdt co khi dé cac tiép diém cua 2RTr ¢6 trang
thai nhu trong hinh v&. Nghia 1a 2RTr(29,33) dong lai dé cip dién cho 4K va
ban duoc di chuyén nguoc v6i hudng an dao.
- Tuong tu khi 4n My thi 2K va 2RTr c6 dién qué trinh X3y ra nguoc lai va
3K c6 dién, ban s& di chuyén nguoc lai.
- Bdo v¢ va lién dong
Ngan mach: Cac cau chi.
Qua tai: RN.
Lién dong: 1RTr va chdt co khi; Ry ; KH.
- So' d6 b tri thiét bj va di day: (Sinh vién b sung hoan chinh hinh 3.14)
b. Lip rap mach dién
+Budc 1: Lya chon va gé lap thiét bi

Bang 3.3: Bang ké trang bi dién hinh 2.13

Stt| Ki hiéu SL Chirc niang

1 1CD 1 |Cau dao ngudn, dong cat khong tai todn bo mach.

2 1CC 3 |Cau chi bio vé ngin mach cho dong co truc
chinh.

3 2CC 3 |Cau chi bao vé ngan mach cho dong co ban.

4 |1K; 2K 2 |Cong tic to, dao chiéu va hdm nguoc dong co
truc chinh 1D.

5 |3K, 4K 2 |Cong tic to, diéu khién dao chiéu dong co truyén
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dong ban 2D.

6 RN 1 |Ro le nhiét, bao v¢ qua tai dong co truc chinh.

7 Rtp 1 |Ro le td do, hdm nguoc dong co truc chinh 1D.

8 |1RTr,2RTr;| 3 |Ro le trung gian, khong ché trang thai 1am viéc

3RTr va di chuyén ban.

9 |KH 1 |Cong tic hanh trinh, thao tac khi di chuyén ban.

10 |[1BA 1 |Bién ap cach ly, cAp ngudn an toan cho dén chiéu
sang lam viéc.

11 |2BA 1 |Bién ap cach ly, cip ngudn 127V cho mah diéu
khién.

12 |K 1 |Cong tic, diéu khién dén chiéu sang 1am viéc.

13 b 1 |Dén chiéu sang 1am viéc.

+Budc 2: Lap rap, van hanh va mé phong su ¢b
- Sinh vién ty vach trinh ty 14p rap, kiém tra.
- Sinh vién ty van hanh mach va mo phong it nhat 3 su c6 co6 thé xay ra.
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HINH 3.14: SO BO BO TR MACH PIEN MAY DOA 2A613
5. Trang bi dién nhém may khoan

Muc tiéu: Néu dugc cac dic diém vé cong nghé va trang bj dién cho may
khoa. Phan tich nguy@n ly hoat dong cac may khoa dién hinh.
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5.1 Pac diém, yéu cau trang bi dién
a. Khai niém vé may khoan

May khoan diing gia cong céc 16 hinh try, gia cong tinh cac 16 do duc hay
dap d4 c6 san, ciing co thé cit ren bang ta-ro.
b. Truyén dong cua may khoan

Truyén dong quay dau khoan 12 truyén dong chinh trong may.

Truyén dong an dao 1a chuyén dong dich chuyén mii khoan doc theo
truc quay di xudng hét chi tiét can khoan.

Truyén dong chinh thudong dung dong co PKB xoay chiéu 3 pha 1o to
1dng soc c6 dao chidu quay, mot hay nhiéu cap tbc do 1am viéc dai han.

Pham vi diéu chinh tdc d6 trong khoang D = (50 - 60)/ 1.

Truyén dong an dao ciling dugc thuc hién tr dong co truc chinh thong
qua hop tdc do an dao.

Ngoai ra con c6 dong co bom nudc, nang ha can khoan, xiét can, xiét dau
khoan ...

Hinh dang ngoai va cac bg phéan co ban ctiia may khoan.

HINH 3.15: HINH DANG BEN NGOAI CUA MAY KHOAN
1. Tru dung; 2. Can khoan; 3. Pau khoan; 4. Ban gé chi tiét;

3.5.2 Trang bi dién may khoan 2A55

a. Nghién ctru so dd mach dién (xem hinh 3.16)

- Trang bi dién:

1D: Quay truc chinh: Loai AO 51 - 4; 3~ - 380V; 4,5KW; 1440Rpm.

2D: Di chuyén can va giit can trén truc: Loai AO41 - 4; 3~ - 380V; 1,7KW;
1420Rpm.

3D1: Kep chit can khoan vao try bang thay luc: Loai I1T22 — 4; 3~ - 380V;
1,5KW; 1410Rpm.

3P2: Kep chit dau khoan vao try bang thuy luc: Loai I1T22 — 4; 3~ - 380V;
1,5KW; 1410 rpm.

4D: Bom nudc: Loai ITA — 22; 3~ - 380V; 0,125 KW; 2800 rpm.
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KC: Tay gat chit thap: 4 vi tri, 4 tiép diém.
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lam viéc xiét chat can khoan va diu khoan vao tru.
Khi @6 tiép diém 3K1(3,5) dong lai cip dién cho ro le dién ap RU nén
tiép diém RU(3,5) dong lai chudn bi cho mach 1am viéc.
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Pong dién cho dong co 1D dé quay truc chinh tly vao vi tri cua tay gat
chir thap KC va tay gat co khi trén bé may c6 lién quan dén cong tic hanh
trinh 3KH nhu sau:

Gid sir KC dit ¢ vi tri s6 1 (bén phai) thi tiép diém KC(7,9) kin va 4n tay
gat co khi xudng dudi 1am cho 3KH bi an, lac d6 truc khoan duoc ndi khép
dé quay thuan chiéu.

Con néu KC van dat & 1, nhung kéo tay gat co khi 1én trén thi 3KH ciing
bi 4n nhung tryc khoan dugc ndi khép nguoc lai dé quay nghich.

Tuong tu, néu dit tay gat chir thap KC & vi tri s6 2 (bén trai) va ciing
diéu khién tay gat co khi nhu trén thi qué trinh Xy ra nguoc lai.

C6 thé tom lugce qua trinh 1am viéc cua truc khoan nhu sau:

KC Co khi | Truc khoan
1 Dudi Thuan
1 Trén Nghich
2 Dudi Nghich
2 Trén Thuén

Dimg may thi chuyén KC vé sé 0 hoic tay gat co khi vé giira.

Pong co 2D dé di chuyén can ciing duoc thao tic bang tay gat chit thap
KC: Bac KC vé vi trf s6 3 (trén) 1am cho KC(5, 13) kin nén 2K1 tac dong va
2P duge ndi ludi.

Pong co 2D hoat dong nhu sau: Pau tién dong co ndy quay truc vit dé
noi 1ong can khoan. Khi can d long thi mot co céu co khi lam dong
1KH(5,19) dé chuan bi cho viéc giit can khoan trén tru sau khi can ngimg di
Ién. Dong co 2D tiép tuc 1am viéc va bo phan co khi sé chuyén sang chuyén
dong nang can di lén. Khi can da dén vi tri yéu cau, chuyén KC vé giita dé cat
dién 2K1, can ngung di 18n va tiép diém 2K 1(19,23) dong lai cap ngudn cho
2K2, dong co 2P quay nguoc lai dé bit diu qua trinh xiét can khoan. Khi can
d4 duoc xiét chat thi 1IKH(5,19) mé ra két thiic qua trinh xiét can.

Cong tic hanh trinh 2KH ding gigi han hanh trinh chuyén dong cua can
khoan vé phia trén va phia dudi.

Truong hop mudn ha can khoan thi chuyén tay gat KC vé vi tri s6 4
(duéi) qua trinh xay ra twong ty (2K2 ha can; 1’KH va 2K1 xiét can).

Cong tic to 3K1 va 3K2 dung dé mo va xiét dau khoan chi 1am viéc khi
an nat 1M va 2M.

Bao vé va lién dong (Sinh vién tu phan tich).

- So @6 thiét bi va di day (Sinh vién bd sung va hoan thién theo hinh 3.17).
b. Lap rap mach:
+Budc 1: Lya chon va gé lap thiét bi

Bang 3.4: Bang ké trang bi dién hinh 3.16

|stt| Kihiéu |SL Chire niing
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1 |1CD 1 | Cau dao ngudn, dong cat khong tai toan bd mach.

2 | 2CD 1 | Cau dao diéu khién dong co bom nuéc 4D.

3 | 1CC 3 | Cau chi bao vé ngin mach dong co bom nudc 4D.

4 | 2CC 3 | Cau chi bao vé ngin mach cho cic dong co di
chuyén can (2DP); kep can (3P1) va kep dau khoan
(3b2).

5 |KC 1 | Tay gat chir thap: 5 vi tri, 4 tiép diém: diéu khién
truc khoan va nang ha can khoan.

6 |1K1;1K2 2 | Cong tic to, dao chiéu quay dong co tryc chinh 1P.

7 |RN 1 | Ro le nhiét, bao vé qua tai cho dong co truc chinh.

8 | 2K1;2K?2 2 | Cong tic to, nang ha can khoan ty dong 2D.

9 |3K1;3K2 | 2 | Cong tic to, xiét m& can khoan v
a dau khoan 3D1; 3D2.

10 | RU 1 | Ro le dién ap, bao vé kém ap cho toan mach.

11 | IKH:I’KH | 2 | C6ng tic hanh trinh ding trong qué trinh nang ha
can khoan.

12 | 2KH 1 | Bo cong tic hanh trinh lién dong, gidi han hanh
trinh trén va dudi cta can khoan.

13 | 3KH 1 | Cong tic hanh trinh, lién két véi tay gat co khi cho
phép truc khoan lam viéc.

14 | 1M; 2M 2 | NGt 4n thuong mo, diéu khién xiét mo can khoan
va dau khoan.

- Chon ding chung 10ai, sé luong cac thiét bi khi cu can thiét.

- DBinh vi cac thiét bi 18n panen.

- Pinh vi cac cong tic hanh trinh ding vi tri.

- Pinh vi cac nat 4n 1M, 2M; tay gat KC dang vi tri trén bé may.

+Budc 2: Lap rap

- Poc, phan tich so d6 nguyén ly, so do ndi day.

- Lap mach diéu khién theo so dd:

Lién két cac bo nut 4n, c4c tay gat danh sd cac dau ddy ra. Lap dat duong day
tir cac cong tac hanh trinh dén tu dién.

Pau mach ro le dién ap (luu y tiép diém RU(3,5) va 3K1(3,5).

Pau duong day vao cudn hit cong tic to 1K1, 1K2.

Pau duong ddy vao cudn hat cdng tic to 2K1, 2K2. Chi y duong day ra tir
cac cdng tic hanh trinh, tiép diém khoa chéo.

Pau duong day vao cudn hit cong tic to 3K 1, 3K2.
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- Lép mach dong luc theo so dd:
Déu cac mach dao chiéu ¢ cac cdng tic to 1K1, 1K2; 2K1, 2K2 va 3K1, 3K2.
Pau duong day cip ngudn cho dong co bom nudc.
Lién két duong day cdp ngudn qua cac cau chi 1CC, 2CC va cau dao 1CD.
- Lip dudng ddy cap ngudn cho hé thong:
Lién két song song 2 dong co 3D1 va 3D2.
Lip dat cap tir cac dong co dén tu dién.
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HINH 3.17: SO O BO TRI THIET BI MACH PIEN MAY KHOAN 2A55
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+Budc 3: Kiém tra va van hanh
- Kiém tra mach cuén hut 1K1, 1K2; 2K 1, 2K2; 3K1, 3K2; RU.
- Kiém tra thong mach, cham v tai cac cau dau day.
- Kiém tra mach dong lyuc:
Hét strc luu ¥ van dé an toan, chiéu quay cua cac dong co.
Kiém tra can than su lién dong gitra cac chi tiét co khi va hé théng dién. Co
thé két hop do kiém va quan sét bang mit.
- Van hanh khéng tai:
C0 lap mach dong luec tai cac cu diu day.
Cap ngudn va van hanh mach diéu khién:
An nat 1M(3,25) cudn 3K1 va RU hat, mach chuén bi 1am viéc.
Thao tac tay gat co khi dé dong 3KH.
Bac KC vé 1: 1K1 hut; chuyén KC sang s6 2: 1K2 hit.
Bac KC vé 3: 2K1 hut; chuyén KC sang s6 4: 2K2 hut.
KC dang dat ¢ 3 hoac 4, tac dong vao 2KH thi 2K1 hoac 2K2 nha.
An va gitr ntit 1M(3,25) hodc 2M(3,29) thi 3K1 hoic 3K2 hut.
- Van hanh c0 tai:
Cat ngudn, lién két lai day ndi mach dong luc cho dong co 1D va 4D dé van
hanh truc khoan va bom nudec.
bong ciu dao 1CD, 2CD dé cép nguén cho mach dong luc.
Sau d6 cip ngudn cho mach diéu khién:
An nat 1M(3,25) cudn 3K1 va RU hat, mach chuén bi 1am viéc.
Thao tac tay gat co khi dé dong 3KH.
Bac KC vé 1 hodc 2: truc khoan sé& quay thuan hodc nghich.
Thao tac tay gat co khi ¢ vi tri nguoc lai (3KH cung dugc an xudng).
Chiéu quay cua truc khoan s& nguoc lai khi thao tac KC.
bong 2CD: dong co bom nudc 4D lam viéc.
Cat ngudn, lién két lai day ndi mach dong luc cho dong co 2D dé di chuyén
can khoan va dong co 3b1, 3b2 dé xiét m& can khoan va dau khoan:
bong ciu dao 1DC, 2CD dé cép nguén cho mach dong luc.
Sau d6 c4p ngudn cho mach diéu khién:
An nat 1M(3,25) cudn 3K1 va RU hat, mach chuén bi 1am viéc.
Bac KC vé 3: can khoan s& dugc nang 1&n. Con néu KC dat ¢ sé 4 can
khoan s& ha xudng.
Trong qua trinh nang ha, néu dén cudi hanh trinh thi 2KH tac dong dé
mach dung.
An va gitr ntt 1M(3,25) hodc 2M(3,29) can khoan va dau khoan s& duoc
Xiét hay mo.
+Budc 4: Mo phong su ¢ va sira chita hu hong
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- Cit ngudn cung cap.
- Sy ¢ 1: Ho mach tai tiép diém 3K 1(3,5), sau d6 cho mach van hanh. Quan
sat truc khoan, ghi nhan hién tugng, giai thich.
- Syr ¢6 2: Ho mach tai cong tic hanh trinh 3KH, sau d6 cho mach van hanh.
Quan sat truc khoan, ghi nhan hién tugng, giai thich.
- Su ¢ 3: Hoan vi dau day 9, 11 v6i nhau, sau d6 cho mach van hanh ¢ 2 vi
tri cua tay gat co khi . Quan sat truc khoan, ghi nhan hién tugng, giai thich.
- Sy ¢d 4: Hoan vi dau day 25, 29 v6i nhau, sau d6 4n 1M hodc 2M dé mach
van hanh. Quan sét trang thai xiét mé cta can khoan va dau khoan, ghi nhan
hién tuong, giai thich.
+Budc 5: Viét bao cao vé qua trinh thyc hanh
- Luoc thuét lai qua trinh lap rap, cac sai 16i méc phai (néu c6).
- Giai thich céc hién tugng khi van hanh mach, cac nguyén nhan gay hu hong
khi mé phong...
- Vai trd cua 1KH va 1’KH; néu su cb co thé x4y ra néu cac chi tiét nay hu
hong?
BAI TAP MO RONG

3.3 Trong mach dién may khoan 2A55. Hay thuc hién:
- Thiét ké mach ham dung cho dong co truc chinh.
- Khéng ché dong co bom nudc 1am viée sau khi may d4 bat dau 1am viéc.
- C6 dén tin hiéu cho cac trang thai 1am viéc ctia may.

a. Sinh vién v& hoan chinh so do va lap rap mach.

b. Van hanh, quan sat va ghi nhan hién tuong.

c. M6 phong su ¢, quan sat ghi nhan hién tuong.

d. Lam b&o céo thyuc hanh, giai thich hién tugng.
5.3 Trang bi dién may khoan 2A125
a. Nghién ciru so @6 nguyén Iy mach dién hinh 3.18.
- Trang bi dién:

1D: Pong co truyén dong truc chinh (quay dau khoan); loai: A42 — 4;
3~ - 380V; 2,8 KW; 2420Rpm.

2D: Bong co bom nudc; loai: TTA — 22; 3~ - 380V; 0,125KW; 2800Rpm.

K1; K2; K3: Bo cong tic xoay dung dao chiéu dong co truc chinh.

BA: Bién ap 380V/36V: dung cap ngudn cho dén P.

P: Pén chiéu sang 1am viéc: 36V; 10W.
- Nguyén ly lam viéc:

Dong cu dao 1CD cép nguén cho mach chuén bi 1am viéc.

Chuyén cong tic xoay (K1; K2; K3) sang phai (quay thuan); do duoc
lién dong co khi nén K1(5,7) va K3(3,5) dong lai déng thoi nén cudn hat 1K
duoc céip nguén, dong co 1D lamg vi¢c, truc khoan quay thuan chiéu.

171



172

Do ciu tao co khi nén K1(5,7) chi déng trong chdc 1at, sau do tu dong
mé ra; nhung mach van hoat dong binh thuong vi dd co tiép diém duy tri
1K(5,7).

Con néu chuyén cong tic xoay vé bén trai truc khoan s& quay nghich do
K2(13,5) va K3(3,5) déng lai; sau d6 cung duoc duy tri bang tiép diém
2K(5,13).

Dimg may bang cach dit cong tic xoay & gitta, lic d6 trang thai cia bo
cong tac xoay nhu hinh vé.

Bom nudc thi dong cau dao 2CD khi truc khoan da 1am viéc.

Pong cong tic K dé cp ngudn cho dén B thong qua bién 4p BA.

HINH 3.18: MACH PIEN MAY KHOAN 2A125
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- Bao vé:
Ngén mach: cau chi CC.
Qua tai: RN.
- Lién dong:
Co khi: Bo cong tic xoay K1; K2; K3.
bién: Khoa chéo; duy tri.
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- So @6 thiét bi va di ddy (Sinh vién bd sung va hoan thién theo hinh 3.19).
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HINH 3.19: SO PO BO TRI THIET BI MACH PIEN MAY KHOAN 2A125
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b. Lap rap mach

174

+Budc 1: Lya chon va gé lap thiét bi

Bang 3.5: Bang ké trang bi dién hinh 3.18
Stt| Kihiéu | SL Chirc nang
1 |1CD 1 | Cau dao ngudn, dong cat khong tai todn bo mach.
2 | 2CD 1 | Cau dao diéu khién dong co bom nudc 3D.
3 |CC 3 | Cau chi bao vé ngan mach cho toan b mach.
4 |K1,K2,K3| 1 |Bo cong tic xoay, diéu khién dao chidu truc

chinh.

5 | 1K; 2K 2

Cong tic to, diéu khién dao chiéu dong co tryc
chinh (1D).

6 | RN 1 | Ro le nhiét, bao v¢ qua tai dong co truc chinh.

7 | BA 1 | Bién ap cach ly, cAp ngudn an toan cho dén chiéu
sang lam viéc.

8 | K 1 | Cong tic, diéu khién dén chiéu sang 1am viéc.

9 |P 1 | Bén chiéu sang lam viéc.

+Budc 2: Lip rap, van hanh va mé phong su ¢6
- Sinh vién tu vach trinh tu 1ap rap, kiém tra.
- Sinh vién tu van hanh mach va md phong it nhat 3 sy ¢b c6 thé xay ra.
BAI TAP MO RONG

3.4 Trong mach dién may khoan 2A125. Hay thuc hién:
- Thay thé bd cong tic dao chiéu K1, K2, K3 bang loai khi cu dién khac sao
cho mach van dam bdo cac tinh ning cil.
- Khéng ché dong co bom nude chi 1am viée sau khi truc khoan da van hanh.
- C6 dén tin hiéu cho cac trang thai lam viéc ctia may.

a. Sinh vién v& hoan chinh so do va lap rép mach.

b. Van hanh, quan sat va ghi nhan hién tugng.

c. M phong su cb, quan sat ghi nhan hién tuong.

d. Lam b&o céo thyc hanh, giai thich hién tuong.

6. Trang bi dién may mai
Muc tiéu:

6.1 Dic diém, yéu ciu trang bi dién

a. Khai niém vé may mai
May mai la loai may

cong cu dung gia céng l1am nhén hodc tao hinh bé

mit cac chi tiét. May mai c6 2 nhoém chinh:

Méy mai tron: Dung gia c6ng mit ngodi va mat trong cua chi tiét.
Chuyén dong chinh 1a chuyén dong quay tron cua da mai, chi tiét co thé quay
tron hoic tinh tién. Cac chuyén dong phu gom: di chuyén u d4, bom dau , 1am

mat ...
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Méy mai phing: Dung gia cong cac mit phang hodc mit cau. P4 mai
thuong chuyén dong tinh tién, chi tiét c¢6 thé tinh tién hodc quay.

Hinh dang ngodi va cac bg phéan chinh ciia may mai trong hinh 3.20.

HINH 3.20: HINH DANG BEN NGOAI CUA MAY MAI
1. Than may; 2. U quay phéi; 3. U do phoi; 4. U mai
Ngoai ra con cé cdc may khac nhu: may mai vo tam, may mai rdnh, may
mai cat, may mai ring v.v... Thudng trén may mai c6 u chi tiét hodc ban, trén
d6 kep chi tiét va u da mai, trén d6 co truc chinh voi d4 mai. Ca hai y déu dat
trén bé may.
b. Gidi thi¢u cong ngh¢ mai
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HINH 3.21: SO PO GIA CONG CHI TIET TREN MAY MAI

175



176

May mai tron c6 hai loai: may mai tron ngoai (h-3.21a), may mai tron
trong (h-3.21b). Trén méay mai tron chuyén dong chinh 1a chuyén dong quay
cia da mai; chuyén dong an dao 12 di chuyén tinh tién cta u d4 doc truc (dn
dao doc truc) hodc di chuyén tinh tién theo huéng ngang truc (in dao ngang)
hodc chuyén dong quay cua chi tiét (3n dao vong). Chuyén dong phu 1a di
chuyén nhanh u d4 hodc chi tiét v.v...

Méy mai phing c6 hai loai: mai bang bién da (h-3.21c) va mat dau (h-
3.21d). Chi tiét duoc kep trén ban may tron hodc chir nhat. O may mai bang
bién da, d4 mai quay tron va chuyén dong tinh tién ngang so véi chi tiét, ban
méy mang chi tiét chuyén dong tinh tién qua lai. Chuyén dong quay cia da la
chuyén dong chinh, chuyén dong an dao 1a di chuyén cua da (dn dao ngang)
hodc chuyén dong cua chi tiét (an dao doc). O may mai bang mat dau da, ban
c6 thé 1a tron hodc chir nhat, chuyén dong quay cua da 1a chuyén dong
chinh,chuyén dong an dao 1a di chuyén ngang cua da - dn dao ngang hodc
chuyén dong tinh tién qua lai ctia ban mang chi tiét - an dao doc.

Mot tham sb quan trong cua ché d6 mai 12 the do cat (m/s):

V= O,5d.wd.10'3

Trong d6: d - duong kinh da mai, [mm]; o - tbe d6 quay cua da mai, [rad/s];
thuong v =30 + 50m/s

a)May mai tron ngoai

b) May mai tron trong

¢) May mai mit phang bang bién da

d) May mai mat phang bang mat dau (ban chit nhat)

e) May mai mit phang bang mat dau (ban tron)

1. Chi tiét gia cong

2. P4 mai

3. Chuyén dong chinh

4. Chuyén dong an dao doc

5. Chuyén dong in dao ngang.
¢. Cac dic diém vé truyén dong dién va trang bi dién cia may mai
- Truyén dong chinh: Thong thudng may khong yéu cau diéu chinh téc do,
nén str dung dong co khong dong bd roto 1dng soc. O cac may mai ¢& nang,
dé duy tri téc do cat 1a khdng ddi khi mon d4 hay kich thudc chi tiét gia cong
thay ddi, thuong str dung truyén dong dong co co pham vi diéu chinh tdc
d61a D = (2 + 4):1 v6i cong suat khong d6i. O may mai trung binh va nho v =
(50 + 80)m/s nén da mai c6 duong kinh 1on thi toc d6 quay da khoang
1000vg/ph. O nhimg may c6 dudng kinh nho, toc d6 da rat cao. Pong co
truyén dong 1a cac dong co dac biét, dd mai gén trén truc dong co, dong co cod
téc do (24000 + 48000) vg/ph, hodc ¢ thé 18n ti (150000 + 200000) vg/ph.
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Ngudn cta dong co 1a cac bd bién tan, c6 thé 12 cAc méy phat tan sb cao (BBT
quay) hoic 1a c4c bo bién tan tinh bang Thyristor.

MO men can tinh trén truc dong co thuong 1a 15 + 20% momen dinh
muc.

M6 men quén tinh cua da va co cau truyén lyc lai 16n: 500 = 600%
momen quén tinh cia dong co, do d6 can hdm cudng birc dong co quay d4.
Khoéng yéu cau dao chiéu quay da.

- Truyén dong an dao:

May mai tron : O may c& nho, truyén dong quay chi tiét dung dong co
khong dong b nhiéu cip tde do (diéu chinh sé doi cyc) véi D = (2 + 4):1. O
cac may 16n thi ding hé thdng bién ddi - dong co mét chiéu (BBD-DM), hé
KPT — DM c6 D = 10/1 véi diéu chinh dién ap phan tmg. Truyén dong in dao
doc ctia ban may tron ¢& 16n thuc hién theo hé BBD-BM véi D = (20 + 25)/1.
Truyén dong an dao ngang sir dung thuy Iyc.

Méy mai phang: Truyén dong an dao ctia u da thyuc hién 1ap lai nhiéu chu
ky, str dung thuy luc. Truyén dong an dao tinh tién qua lai ciia ban dung hé
truyén dong mot chiéu voi pham vi diéu chinh téc d6 D = (8 = 10):1.

- Truyén dong phu trong may mai va truyén dong an di chuyén nhanh dau
mai, bom dau cta hé théng bdi tron, bom nude 1dm mat thudng ding hé
truyén dong xoay chiéu v4i dong co khong ddng bo roto 16ng soc.

6.2 Trang bi dién may mai 3A161
a. Nghién ciru so d6

May mai tron 3A161 duoc dung dé gia cdng mit try cua cac chi tiét c6
chiéu dai duéi 1000mm va dudng kinh dudi 280mm; dudng kinh da mai l6n
nhét 1a 600mm. So db diéu khién may mai 3A161 (don gian hoa) duoc trinh
bay trén hinh 3.22.

- Trang bi dién:

Dong co DM (7 kW, 930vg/ph) quay da mai.

Pong co BT (1,7 kW, 930 vg/ph) bom dau cho hé théng thuy luc dé thuc
hién dao 4n ngang cua y d4, an dao doc ctia ban may va di chuyén nhanh u da
an vao chi tiét hodc ra khoi chi tiét.

Pong co DC (0,76 kW, 250 = 2500 vg/ph) quay chi tiét mai.

Pong co BB (0,125 kW, 2800 vg/ph) truyén dong bom nudc.

Pong mo van thuy lyc nho cac nam cham dién INC, 2NC va cac tiép
diém 2KT va 3KT.

Pong co quay chi tiét dugc cung cip dién tir khuéch dai tir KDT. KBT
ndi theo so dd ba pha két hop véi cac dibt chinh luu, ¢6 6 cudn 1am viéc va 3
cudn day diéu khién CK1, CK2 va CK3. Cudn CK3 duoc nbi véi dién ap
chinh luu 3CL tao ra strc tir hoa chuyén dich. Cudn CK1 vira 1a cuon chu dao
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vira 13 cudn phan hoi 4m dién 4p phan tng. Dién ap cha dao Ucd 14y trén bién
trg 1BT, con dién 4p phan hdi Uph am &p ldy trén phan tng dong co.
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HINH 3.22: SO O NGUYEN LY MAY MAI 3A161
bién ap dat vao cuon day CK1 la:
Uck1 = Uea — Uph = Ueq — kU4
Cudn CK2 14 cudn phan hoi duong dong dién phan tmg dong co. N6
duoc ndi vao dién ap tht cap cia bién dong BD qua bo chinh luu 2CL. Vi
dong dién so cip bién dong ti 1¢ v6i dong dién phan tng dong co (I1= 0,8151,)
nén dong dién trong cudén CK2 ciing ty 1 voi dong dién phan tung. St tir hoa
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phan hdi dugc diéu chinh nho bién trs 2BT.
Tdc do dong co dugc diéu chinh béng cach thay ddi dién ap chu dao Ucq
(nho bién tré 1BT). Dé 1am cimg dic tinh co & vung tdc d6 thap, khi giam Ueq
can phai tang hé sé phan hoi duong dong dién. Vi vay, nguoi ta d4 dit sin
khau lién hé co khi gitta con truot 2BT va 1BT.
Pé thanh lap dic tinh tinh ctia dong co ta dua vao cac phuong trinh sau:
Dién ap tong trén cudén CK1 12 Uckas:
Uckis = Ueg— Ur + Kga.Uckz = Uea— Uy + Kga. Ki. Iy

Trong d6: Uckz = Kya.Ki.l, 12 dién 4p trén cuon CK2 qui doi vé CK1. Stc
dién dong cuia khuéch dai tir (v6i gia thiét diém 1am viéc ctua né nam ¢ doan
tuyén tinh)

Expr = Kkpr. Uckis
Trong d6: Kgpr - hé s6 khuéch dai dién ap cia KDT
Phuong trinh can bang dién 4p trong mach phan tng 1a:

EKDT =K.d.0 + Iu.Ruz
Tir cac phuong trinh trén va mot sb bién ddi ta nhan dugc phuong trinh dic
tinh tinh cua hé nhu sau:

_ h i) 'Ik‘ g 'lr"1'.'.'|'

=

r
"y
dat

(14K r) (14K )

H..E + Kﬁ}'ﬂ" + ':R:..:- + ﬁ‘r:'Keﬂ': }“ K

- Nguyén ly 1am viéc cua so dd diéu khién ty dong nhu sau:

So dd cho phép diéu khién may & ché d6 thir may va ché do 1am viéc tu
dong. O ché d thur may cac cong tac 1CT, 2CT, 3CT duoc doéng sang vi tri 1.
Mé& may dong co BT nhd an nat MT, sau d6 c6 thé khoi dong dong thoi DM
va DB bang nut an MN. Pong co PC dugc khoi dong bang nat 4n MC.

O ché @6 tu dong, qua trinh hoat dong cia may gém 3 giai doan theo thir
tu sau:

1) Pua nhanh u da vao chi tiét gia cong nhd truyén dong thuy lyc, dong
cac dong co BC va BB.

2) Mai thé, roi tu dong chuyén sang mai tinh nho tac dong ctia cong

tic to.

3) Tu dong dua nhanh u da ra khoi chi tiét va cat dién cac dong co PC,
PB. Trudc hét dong cac cong tic to 1CT, 2CT, 3CT sang vi tri 2. Kéo tay gat
diéu khién (dugc b tri trén may) vé vi tri di chuyén nhanh u d4 vao chi tiét
(nho hé thdng thuy luc). Khi u d4 di dén vi tri can thiét, cong tic hanh trinh
IKT tac dong, dong mach cho cac cudn day cong tic to KC va KB, cac dong
co PC va BB duogc khoi dong. Pong thoi truyén dong thuy luc cia cac may
duoc khoi dong. Qua trinh gia céng bat dau. Khi két thac giai doan mai thd,
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cong tic hanh trinh 2KT tdc dong, déng mach cudn day role 1RTr. Tiép
diém cta n6 dong dién cho cudn day nam cham INC, dé chuyén dobi van
thuy luc, 1am giam téc d6 an dao cua u da. Nhu vay giai doan mai tinh bat
dau. Khi kich thudc chi tiét da dat yéu cau, cong tic hanh trinh 3KT tac
dong, dong mach cudn diy role 2RTr. Tiép diém role nidy dong dién cho
cudn day nam cham 2NC dé chuyén d6i van thuy luc, dua nhanh u da vé vi tri
ban dau. Sau do, cong tic 1IKT phuc hi cét dién cong tac to KC va KB; dong
co PC duoc cit dién va dugc ham dong nang nho cong tac to H. Khi tbc do
dong co du nho, tiép diém role tc do RKT mo ra, cét dién cudn day cong tac
to H. Tiép diém ctia H cét dién tré hdm ra khoi phan tmg dong co.

b. Lap rap mach

+Bude 1: Sinh vién vé so d6 thiét bi va so dd di day hoan chinh

+Budc 2: Sinh vién lya chon va g4 lap thiét bi vao panel.

+Budc 3: Sinh vién lap rdp mach.

+Budc 4: Sinh vién van hanh, quan sat va ghi nhan hién tuong.

+Budc 5: Sinh vién md phong su ¢d, quan sat ghi nhan hién tuong.

+Budc 6: Sinh vién lam béo cdo thuc hanh, giai thich hién tuong.

* Y@u cau va phuong phap danh gia:
- Yéu cau
Vé kién thirc:
+ Trinh bay duoc cdu tao cac khi cu dién diéu khién c6 trong so do.
+ V& duoc so dd mach dién.
+ Phan tich dung nguyén ly mach dién.
+ Biét cach Iya chon thiét bi dé thay thé moi/thay thé trong duong phu

hop.

+ Nguyén tic lip rap mach diéu khién.

Vé kj ndng:

+ Lap rap duoc mach diéu khién dung role, cong tic to (don gian) trén
bang thuc hanh.

+ Phéat hién duoc sai hong, dé ra phuong 4n stra chita phu hop.

+ Thao tac lap rap mach thanh thao (lap trén bang thyc hanh, lip trong
tu dién, lép trén mod hinh).

+ Mach lip phai dap tng duoc cac yéu cau vé ky thuat, my thuat va an
toan (mach hoat dong dtng qui trinh, b tri thiét bi hop 1y dam bao khong
gian cho phép, di day gon dep, khong c6 cac sy cb vé dién, vé d6 bén co).

+ Lip rap, sira chita dung qui trinh, st dung dung dung cu dd nghé,
dung thoi gian qui dinh. Pam bao an toan tuyét ddi

Vé thdi do:

+ Chép hanh noi quy hoc tap
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+ Tinh can than, nghiém tdc trong cong viéc va dam bao an todn cho
nguoi va thiet bi.
2. Phuong phap: ” ,
- V¢ kién thitc: Ap dung hinh thiic kiém viét
- Vé k¥ ning: Panh gia truc tiép trén san pham ctia ngudi hoc
- V& thai d0: Thong qua sé gio tham gia hoc va két qua hoc tap ctia nguoi hoc
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VTEP
bC
bKB
bC - DC
bC - DC
KTPL
bC - DC
KTNT
bC - DC KT//
rpm

var
const
FK
CCSX
TBKC
CD

CC

CB

D

M

KH

KC

A B,C
N, O
CTT

RN

RTh

RU
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RTr

RTD
RTT
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FH
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CAC TU VIET TAT
Dy 4n Gio duc ky thuat va Day nghé
Vocational and Technical Education Project
Dong co noi chung
dong co khong dong bd
bong co dlén mdt chiéu
Pong co mot chidu kich tir doc 1ap

Dbong co mdt chiéu kich tir noi tiép

Pong co mot chiéu kich tir song song
round per minute (s6 vong phut)
Variable (thay ddi, khong 6n dinh)
Constant (khong ddi, ¢6 dinh)
may phat kich

co cAu san xudt (may cong tac).
t dong khdng ché

cAu dao dlén

Cau chi

(Circuit Breaker) Aptomat

NUt dirng may

NUt mo may

Cong tic hanh trinh

Bo6 khéng ché (tay gat co khi)
Cacday pha A, B, C

Day trung tinh

Cong tic to

Ro le nhiét

Ro le thoi gian

Ro le di¢n ap

Ro le dong dién

Ro le trung gian

Ro le tdc dd

Ro le thiéu tir truong

Ro le gia tbc

Phanh hdm dién tur

Ty dong khong ché

Diéu chinh toc do
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