CONG NGHE

NGHIEN CU'U ANH HJONG CUA KHE HO BANH RANG
TRONG HOP SO BEN CHAT LUONG DIEU KHIEN CAC HE
TRUYEN BONG DIEN DUNG BO BIEU KHIEN PID KINH DIEN

RESEARCHING ON THE EFFECT OF GEAR’S GAP IN GEAR TO CONTROL QUALITY
OF DRIVER SYSTEM USING TRADITIONAL PID CONTROLLER

TOM TAT

Bai bao nghién ctru, danh gia sw anh hudng ctia do rong khe hé banh rang
trong hop s dén chét lwong diéu khién clia cac hé truyén dong dién cd stk dung
b diéu khién PID kinh dién. Két qua nghién ctu ding dé tham khéo cho viée
thiét ké, ché tao va st dung cac hé truyén dong cd hop s6 trong thuec tien.

Tir khda: Khe hir banh rang, hé truyén dang dién, b9 diéu khién PID.

ABSTRACT

This paper presents the effect of gear's gaps in the gear to control quality of
driver system which uses traditional PID controller. The research’s results use for
referencing to design, manufacture and use real driver system that has gear.

Keywords: The gear's gap, driver system, PID controller.
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1.DAT VAN BE

Hop s6 tir lau da duoc st dung réng réi trong cac hé
truyén doéng noi chung. Co6 thé hi€u hop s6 la tap hop clia
nhiéu co cdu banh rang, dung dé truyén hodc thay doi
hwéng chuyén dong gitra céc truc vai ti sO truyén xac dinh
nho sy an khop truc tiép gilta cac banh rang. Hop s6 duoc
str dung vai muc dich chdi yéu la: thay d6i téc d6 quay, thay
d6i md men hodc thay do6i huwéng chuyén dong. Truc clia
dong co truyén dong dugc ndi véi banh rang chu déng va
truyén chuyén dong dén may san xuat thong qua banh
rang bi ddng hodc c&c banh rang trung gian (hinh 1).

HOp sb trong cac hé truyén dong can phai dam bao
duoc mot s6 yéu cau ky thuéat chinh: dé chinh xac déng
hoc; dé chinh xac on dinh, do chinh xac tiép xdc va do
chinh xac khe hé mat bén.
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Vi Hiu Thich™”

Hinh 1. Mot s dang truyén dong qua hdp so (ngudn: Internet)

Khi xem xét cac hé thdng tv dong diéu chinh truyén
dong dién (TBD), mot gia thiét thuong dwoc st dung la: lién
két dong hoc gitta dong co va may cong tac (MCT) khong bi
bién dang dan hoi. Biéu nay chi ding néu nhu lién hé dé
khong c6 khe ha, khi d6 téc dé clia déng co truyén dong va
phan co quy déi dén truc dong co 1a bang nhau khéng chi
trong ché do xac 1ap ma & ca ché do qua do, con md men
quan tinh cta hé TBD bang téng md men qué tinh cla
déng co, clia hop s6 va clia co cdu cong tac quy doi veé truc
déng co. Sy thay doi mé men tai doi véi co hé trong treong
hop nay tvong dwong véi sk thay d6i mé men tai doi voi
dong co. Trong treong hop ly twdng noi trén, lién két clrng
gilta déng co va co ciu cbng tac la rat khoé thuc hién, dac
biét doi vai hé khi chuyén déng & tdc do thap. Lién két
clrng duoc xéac dinh khi ma tan s6 dao déng dan hoi riéng
clia co hé cao hon nhiéu lan tan s6 xac dinh tinh tac déng
nhanh clia hé thdng diéu chinh ty dong TDD. Néu diéu kién
nay khong théa maén thi khi bé qua yéu t6 dan hoi trong
qué trinh phan tich va téng hop hé truyén dong sé dan dén
sai léch cac két qua. V6i hé thdng c6 tinh tac dong nhanh
cang cao thi xac xuat anh hudng cla yéu té dan hoi dén
chét lvgng clia hé théng diéu khién TDD s& cang ré rét [1].

Véan dé dit ra & day la trong qua trinh ché tao, 1ap rap
hodac str dung, khe h mat bén khéng con dugc ddm béo sé
anh hudng dén do6 chinh xac diéu khién, dac biét la cac déc
tinh qua do cua hé théng nhu: tdng s6 lan dao dong, tang
dd qua diéu chinh. VGi cac hé théng truyén dong st dung
b0 diéu khién PID kinh dién thi sy anh hwdng nay la rat rd
rét va can phai co cac giai phap dé khic phuc.
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2. MO HINH TOAN HOC CUA HE TRUYEN DONG CO HOP
sO

Mot co hé thuyc trén thyc té ludn la hé théng véi cac tham
s0 phan b6. Tuy nhién cé thé coi la hé théng c6 tham s6 tap
trung khi chap nhan gia thiét; cac khau dan hoi la khdng
trong lvong va dugc dac trung bang hé s6 do cing [3];

Xét mo hinh co hé cé ké dén yéu t6 khe ha trén hinh 2
trong d6 dong co truyén dong la dong co dong bd kich
thich vinh ctru PMSM (hé hai khoi lvong).

M6 men quan tinh cla khdi lvgng thi nhat J, gay ra boi
mo6 men quan tinh clia déng co va hdp s6, md men quan
tinh cda khéi lvgng thi hai J, gay ra béi co cdu cong tac.
Dui tac dong cila mé men dién tir dong co My, va mé men
can M, tlr co cau cong tac, truyén dong dan hdi dwoc xodn
vGi gbc ban dau. Sau khi triét tiéu cac md men bén ngoai,
trong hé théng xuat hién dao ddng tat dan. Néu cat dong
co khoi ngudn, cac dao dong sé tat dan dwdi tac dong cla
lvc ma sat, nang lvgng dv tri* trong hé théng dan hoi bi
triét tiéu. D€ mo ta cac lwc nay, thuong sir dung gia thiét rat
gon trong khudn khé Iy thuyét tuyén tinh. Cé thé gia thiét
rang dao dong tat dan nho lyc ma sat bén trong cla khau
dan hoi va ty | véi hiéu cda téc do khéi lvong thir nhét ;
va toc do khdi lvong thir hai @3 va nho ma sat nhot bén
ngoai trén céac khoi lvgng thi nhat va thiv hai cd thé xac
dinh bang téc dd ty lé twong tng cha cac khai.

Hinh 2. M@ hinh co hé khi xét dén dan hoi, khe hd va ma sat [1]

Ky hiéu: dién ap diéu khién dong co ug, gbc dich
chuyén clia co cdu cong tac la @,, téc do dong co w,, téc
dod cua co cdu cdng tdc ®,. M6 men dan hdi cla hai khdi
lvong lién két M,, dwvoc tinh theo biéu thire [3]:

M21=09+b9=08+bﬁAw 1)
dAg

trong do: 9 1a gdc xodn gay ra bdi tinh dan hoi, ¢ 1a hé
s6 do crng, b la hé s6 giam chan.

Céc phan tich trén cho thay co hé khi xét dén yéu t6 dan
hoi, khe hé va ma sat la hé c6 tinh phi tuyén manh. Vi vay,
mot phuong phap thuong dugc st dung khi xay deng mo
hinh toan hoc cho cac déi twgng nay la phwong phap tuyén
tinh héa c6 tinh dén cac danh gia sai s6 mé hinh,

Két hop hé phuong trinh vi phan m6 ta déng co PMSM
[2] v6i phuong trinh vi phan m6 t& cau tric phan co [1] ta
c6 hé phuong trinh vi phan mo t4 hé théng (2), trong dé:
F(®,,1); F,(M,,,t); F(w,,t) 1& cac ham phu thubc vao cac

thanh phan bat dinh bién doi theo thoi gian (dan hoi, khe
hd, ma sat) cling nhu cac tac dong nhiéu loan khac.
Wy Myns R VA C, 1an luot 1a gid tri téc do, md men dinh
mrc, dién tr& pha va hé s6 sirc phan dién déng cla dong
co. M& men dan hdi M,, duoc xac dinh theo biéu thic (1),
k. 1a hé s6 khuéch dai ctia b bién d6i cong sudt, i la ti s6
truyén clia hop so.

d
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So d6 céu tric clia dong co va co cdu cong tac duoc
trinh bay trén hinh 3. D& cho gon, cac thanh phan danh gia
sai sO lien quan dén ma sat duwgc ky hiéu:
F(m,,t)=F,(); F(w,,t)=F(); Cac hang s6 thoi gian cla
phan co trong so do6 duoc tinh todn nhuw sau [4]:
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CAu tric
Béng co

Chu triic phén co c6
Xét dén dan hai, khe
hé va ma sat
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Hinh 3. So d6 cdu trlic clia dong co va co cAu cng tac
3. MO PHONG VA BANH GIA KET QUA
3.1. Lvachon hé truyén dong mé phéng

Pé thay rd sy anh hwdng cla cac yéu té phi tuyén ké
trén dén chét lvgng diéu khién cla cac hé truyén dong
dién cd st dung bd diéu khién PID kinh dién, & day sé lya
chon hé truyén dong bam vi tri s dung déng co dong bd
kich thich vinh ctru dwgc mé ta trén hinh 2. So do6 hé truyén
déng bam vi tri voi bo diéu khién vi tri va bo diéu khién téc
d6 la cac bd PID kinh dién dwoc trinh bay trén hinh 4. Cac
b6 diéu khién nay dugc tong hop theo phuong phap mo
dun téi wvu va mo dul t6i vu doi xi*ng. KEt quad md phéng
dugc kiEm nghiém véi day da bon dang tin hiéu vao dac
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treng cla hé théng bam: ham van t6c, ham gia t6c, ham
hinh sin, ham buwéc nhay twong véi do rong khe hé lan lwgt
Ia & =0,005rad va 6 = 0,05rad.

Céac tham s6 dong co va cac tham s tinh toan: Bién tré
pha stato: 50Q; dién ap pha: 12V; t6c dd khong tai:
2150v/ph; md men khéi dong: 0,324Nm; cong sudt co: 18W;
hang s6 thoi gian co dién: 160ms; hang s6 thoi gian dién tir:
0,07ms; hé s6 m6 men: 0,12Nm/A; hé sb stic phan dién
dong: 0,12Vs/rad; mé men quan tinh: 2,3.10“kg.m?
k. = 13,5; T, = 0,0001; R = 5,0; L = 0,0035; C, = 0,12, p = 4;
J, = 00023 C, = 012 T = 0,0007; T, = 0,00012;
T., =0,00086; T.=0,0001; t = 0,0001.
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Hinh 4. So d6 cdu triic khdi hé truyén dong bam bam vi tri
3.2. KEtqua mo phéng
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Hinh 5. Dap ting g6c bam véi khe hé 6 = 0,005rad (a) va 6 = 0,05rad (b) khi
tin hiéu vao laham gia téc
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Hinh 6. Dap ting g6c bam véi khe hé 6 = 0,005rad (a) va 6 = 0,05rad (b) khi
tin hiéu vao Ia ham buéc nhay
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Hinh 7. Bap ting géc bam véi khe hé 6 = 0,005rad (a) va 6 = 0,05rad (b) khi
tin hiéu vao hinh sin
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Hinh 8. Dap ting g6c bam véi khe hé 6 = 0,005rad (a) va 6 = 0,05rad (b) khi
tin hiéu vao la ham van toc

So sanh lan lwgt tirng cdp dap ng trén céc hinh tir hinh
5 + 8. cho thay: tin hiéu ra bam sat tin hiéu dat, sai s6 bam
gan nhu bang 0 trong truong hop khe hé khéng dang ké
0 = 0,005rad. Tuy nhién, khi khe h& tang lén, sai s6 bam
tdng dang ké trong c& bon trwvong hop (bang 1).

Béng L. Sai s diéu khién khi khe hé banh rang thay déi

Tin higu vao, do Sai 56

rongkhe ho (rad) | pp quadiduchinh (%) |  Saisé tinh (%)
Ham Step, 12 0
6=0,005
Ham Step, ~30 ~ 10
6=0,005
Ham sin, khong dnh gia ~ 10,4
6=0,005
Ham sin, - ~ 18
6=0,05
Ham Ramp, - 0
6=0,005
Ham Ramp, - ~ 10
6=0,05
Hamat?, - 0
6=0,005
Ham at?, - ~+10
6=0,05

4. KET LUAN

Trong bai bao nay, tac gia nghién ctu anh huéng cua
khe ha banh rang dén sai s diéu khién trong céc hé truyén
déng st dung bo diéu khién PID kinh dién. K&t qua nghién
clru cho thay do rong khe hé tang 1én da lam tang dang ké
dé quéa diéu chinh va sai s6 tinh. két qua nghién ctru cé thé
sé la kénh tham khao tot cho viéc thiét ké, ché tao va st
dung cac hé truyén dong nay trong thuc tién. Giai phap
khac phuc sv anh hudng ctia khe hd banh rang dén chat
lwvgng truyén déng sé dwgc trinh bay trong nhitng nghién
ctru khac.
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