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NGHIEN CUU BANG THUC NGHIEM HE TRUYEN BONG DIEN BIEN TAN
- DONG CO DONG BO KiCH TU NOI TIEP

Nguyén Nhu Hién (Truong PH Ky thudt cong nghiép - DPH Thdi Nguyén)

1. Dat vén dé

Céc két qua phan tich 1y thuyét va mo phong vé hé truyén dong dong co dong bo néi noi
ti€p - bién tan bon gbc phan tu dung chinh luu PWM cho thdy hé truyén dong nay c6 cdc nhiéu
uu diém néi bat nhu c6 thé dat dugc cong suét dau ra gip doi cong sudt dinh miic, t6c do lam
viéc c6 thé cao gap doi toc do dinh miic, hé s6 cong suat clia dong co va hé thong cao, dong dién
dau vao phan chinh luu c6 dang rat gan hinh sin it anh hudng dén dén luéi dién,... Tuy nhién, dé
khang dinh va kiém nghiém lai cdc két qua phan tich 1y thuyét va mo phong, cho phép dua ra két
luan cudi cing va dé xuat phuong huéng ap dung hé truyén dong vao thuc t€ ta cin kiém ching
lai bang thuc nghiém.

2. Cac budc tién hanh thuc nghiém

Qué trinh thuc nghiém nhdm kiém chitng cdc két qua nghién cidu ly thuyét can
phai ti€n hanh cdc budc: Xay dung phan cing mo hinh thuc nghiém; Xay dung céc
chuong trinh phan mém diéu khién mo hinh thuc nghiém va quan sét cdc thong so trong
qué trinh thuc nghiém; Tién hanh chay thit mo6 hinh va thuc hién cdc hiéu chinh can thiét;
Thuc nghiém 14y cdc dac tinh yéu ciu; Phan tich, danh gia két qua thuc nghiém va rit ra
két luan.

3. Cau triic tong thé hé thuc nghiém

Cau triic phan cing cua thiét bi thuc nghiém gom hai phin: Phan Iuc va phin diéu khién
(Hinh 1, 2, 3, 4).

Phéan luc gom: dong co thi nghiém DC ndi véi tai co hoc, phan luc bo bién tan bon
gbc phan tu dung chinh Iuu PWM tao bdi hai so do cau ciac van IGBT la so do chinh luu tich
cuc CLPWM va so d6 nghich luu nguon dap NL, ngoai ra con c6 bo dién cam 3 pha diau vao L
va tu loc C.

Phén diéu khién gom: card diéu khién DSP dé thuc hién thuat todn diéu khién, mdy tinh
diéu khién dung dé lap trinh diéu khién va hién thi két qua thuc nghiém, cdc sensor do dong
dién luéi va dong dién dong co, sensor do dién 4p mot chiéu sau khau chinh luu, sensor do toc
do va goc quay (encoder) va khau xtr 1y cac tin hiéu (XLTH) truée khi dua vao DSP va may
tinh, cdc thiét bi ghép ndi cho phép truyén tin hiéu tir DSP dén diéu khién sy 1am viéc cua céc
van trong so do luc.

D& phu hop véi diéu kién phong thi nghiém va tan dung duogc cédc thiét bi hién cé
trong phong thi nghiém cua Trung tam Nghién ctu trién khai cong nghé cao thuoc
truong Pai hoc Bach khoa Ha N§i va cac thiét bi cia Trung tdm Thi nghiém khoa Dién
thuoc truong Pai hoc K§ thuat cong nghiép - PBai hoc Thai Nguyén, dong co thi nghiém
c6 cac thong s6 k§ thuat nhu sau: KQ112M6; P, =1,1KW; n,, = 920 vg/ph;
U,,=380/220V - Y/A; 1,,, =3.35 A; k., = 380/249; p,, = 3; cosd,, = 0,657; Cong ty
VIHEM - Viét Nam.
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Hinh 1: Cdu triic thuc nghiém hé truyén dong bién tan - dong co cam ting rotor ddy qudn
ddu day ddc biét

S6 liéu cua bo tao tai AS MOTOR: YTC 12 —48; Amp 1,2; Vol90; 9,72 Nm.
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Hinh 2: M6 hinh thuc nghiém hé truyén dong bién tan - SCSM
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Hinh 3: Cdu tric khoi diéu khién chinh luu PWM theo VOC
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Hinh 4: Cdu triic diéu khién khoi nghich luu ciia hé truyén dong

4. Chay thir nghiém va chinh dinh

Sau khi xay dung xong toan bo cac khau cia mo hinh thuc nghiém gém phan cing, thuat
todn diéu khién va giao dién (hinh 5 va 6) tién hanh chay thir nghiém va chinh dinh.
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Hinh 6: Giao dién theo doi két qud thuc

Hinh 5: Giao dién theo doi cac tin hiéu va tham & :
nghiém phdn chinh luu PWM

$O thuc nghiém
5. Cac két qua thuc nghiém

Cic két qua thuc nghiém duogc biéu dién trén c4c hinh 7, 8, 9, 10, 11, 12, 13, va 14. Trén
hinh 7 1a dién 4p va dong dién mot pha nguon cung cap co khoi chinh luu PWM cua bién tan,
hinh 8 Ia dién 4p mot chiéu sau chinh luu véi gid tri dat cua U, 1a 600V. Cic két qua thuc
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nghiém trén cho thdy qué trinh khdi dong ciing nhu diéu chinh tang toc va giam téc c6 tai hé
thong truyén dong dién dam bao do tic dong nhanh cao; gan nhu khong c6 qué diéu chinh.
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Hinh 7: Pién dp va dong dién mot pha nguén dau ~ Hinh 8: Dién dp mot chiéu Udc sau chinh luu
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Hinh 9: Toc do goc rotor dong co wr khi khoi
dong lén toc do thdp (25radls, tuong ting
nr=240vg/ph)
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Hinh 11: Toc do goéc rotor dong co ar khi khoi

dong va tang toc do

Hinh 10: M6 men dong co M khi khdi dong lén
toc do thdp (25radls, tuong ting nr=240vg/ph)

I =10 %]
25
20
_ 15
E
=
10
3
o ;
u a 1 2 3 4 5 6 F 8 9 10

Hinh 12: M6 men dong co M khi khdi déng va

tang toc do
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Hinh 13: Toc do dong co n, (vglph) Hinh 14: M6 men djng co M khi khoi dong
khi khdi dong va gidm t6c c6 tdi va gidm toc co tdi

6. Két luan

Céc két qua thuc nghiém hé truyén dong bién tdn bon géc phan tu st dung chinh luu
PWM diéu khién vector - Pong co déng bo kich tir ndi tié€p cho thay: Hé thoa min cic yéu ciu
chat luong doi véi mot hé truyén dong dién di€u chinh tdc do. Néu thiét bi thuc nghiém thoa
min diy du cdc yéu ciu can thiét, dong co c6 toc do dong bo 3000vg/ph thi hoan toan c6 thé dat
dugc toc do 1am viéc 5000 dén 6000vg/ph, déap ting dugc yéu cau vé toc do cao va diéu chinh toc
do cua mdy bom, quat gi6 cao toc

Tom tat: Tu cac nghién ciu 1y thuyét vé€ mot hé truyén dong dién mdi, ting dung dong co
khong dong bo ba pha rotor day quan véi so d6 ddu day dac biét, lam viéc tuong tu nhu dong co
doéng bo kich tir ndi ti€p. Trén co s& do, xay dung hé thi nghiém trong mién thoi gian thuc nham
danh gia chat luong tinh va dong ctia hé thong qua cac dac tinh lam viéc trong ché do qua do cua
hé. Dua vao cdc két qua nghién citu niy c6 thé du bdo kha nang ing dung vao trong san xuit
cong nghiép.

Summary

According to theoretic researches on a new electrical drive system which uses three-
phase winding rotor induction motor with a special wiring connection, we obtain a drive system
in which the motor works as a series connected synchronous motor. On that basis, a real-time
experimental system is built in order to evaluate control quality in steady state and dynamic
state. Basing on the research results, we can predict applicable potentiality into industrial
production.
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