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UNG DUNG VI DIEU KHIEN VA CAM BIEN ZHKY901
XAY DUNG MO HINH GIAM SAT TRUC TIEP MOMEN
PONG CO DIEN SUDUNG TRONG CAC TRUNG TAM

SUA CHU'A, BAO DUGNG NHO

APPLYING MICROCONTROLLER AND ZHKY901 SENSOR IN A MODEL OF SUPERVISING MOMENT ELECTRICAL
MOTORS USING IN SMALL REPAIR AND MAINTENANCE CENTERS

Lé Anh Tudn"", Pham Van Minh', Bui Van Huy',
Nguyén Vian Doai', Pham Van Nam’, Vi Thi Kim Nhj’

TOM TAT

Cac dong co dién sau mot thai gian van hanh thuong gap phai nhiing hau hdng can phai stia chifa va khac phuc. Cac cong viéc nay thudng do b phan ky thuat lam
nhiém vu béo tri, bdo dudng hodc phan xudng stia chita ciia nha méy. Sau qua trinh sta chifa ddng co thudng dugc do ki€m dé dam bao yéu cau ki thuat trudc khi dua
vao van hanh. Trong cdc thong s6 kiém tra thi mémen la dai lugng tuong di kho xac dinh, 1y do la d& do mémen can phai phéi hop gitia hé théng do ludng véi dong
(0, téi, cdm bién trén mot hé théng phuic tap. Hién nay céc hé thdng do, kiém tra thong s6 dong co thutng kha cong kénh, gid thanh cao, khd thuc hién ghép ndi dong
0 do kiém. Céc hé thong nay thuting dugc trang b cho cac trung tam do kiém cla nha mdy san xudt dong co hodc stt dung trong céc trung tam déng kiém hay st dung
trong phong thi nghiém cla cac trudng dai hoc. Chiing khdng phi hgp khi st dung 6 phan xudng st chita hoac don vi bao dudng, stia chita nh. Vi vay thuc té ddtra la
¢an ¢ mdt mé hinh do kiém tra cac thong s6 cta dong co c6 gid thanh ré, thuan Igi cho viéc kiém thit cic thong so trong do 6 thong s6 momen.

Trén co s6 do, bai bdo dé xudt thiét k&€ mot md hinh (ng dung vi diéu khién va cdm bién ZHKY901 dé do, kiém tra thong s6 momen ctia dong co dién. Mo hinh dé
xudt dugc thi nghiém véi dong co Y3-80M1-4 B3 trong hai trugng hgp con mdi va da qua bao dudng stia chira. Két qua thuc nghiém ching minh dd tin cdy va hiéu qua
clia md hinh dé xuat.

Tir khod: Déng co dién; déng co khdng dong bé; mémen;, cam bién mémen; vi diéu khién.

ABSTRACT

After long time operation, electrical motors always need checked and repaired by technical staffs of plants or the workers of maintaining workshop. Technical
parameters of the motors have been tested before returning to operate in plant. Among many of testing motor parameters, the torque value is quite difficultly
measured, because it needs a complicated measurement system. Today, testing motor systems are more complicated, too cumbersome and expensive. These systems
are usually applied in testing centers of motor manufacturers, national quality testing centers and universities’ motor testing room. But, they are not suitable for using
in a small maintaining factory workshop. Therefore, a small motor testing system with low cost and torque measurement, convenient using is necessary.

For this reason, this paper proposes and designs a motor testing system which applying microcontroller and ZHKY901 torque sensor for checking motor torque.
Two Y3-80M1-4 B3 induction motors, one is new, the other is old are tested by this system. The results will show the reliability of the system.

Keywords: Electrical motors; asynchrnous motors; moment; moment sensor; microcontroller.
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1. GIGI THIEU

Thong thudng, ddng co dién sau qua trinh slfa chifa,
bdo duéng viéc kiém tra danh gia cac thong s6 dong co
dién théng thudng chi ding lai & kiém tra cach dién, dién
trd pha, dong dién dinh muc,... Hién nay, gan nhu & cac
hang san suat, strta chlta bao dudng déng co I6n hoac tai
cac cac trung tadm kiém dinh mdi c6 cac hé théng do ludng
tich hop kiém soat mémen nhdm danh gia thong s6 dong
co trudc khi xuat xudng hoac sau stia chita, bdo dudng. Tuy
nhién gia thanh cac hé thoéng do ludng tich hgp nay cao
thudng phai nhap tir nudc ngoai. G cac co 56 sta chira, bao
dudng nhé thudng sé bd qua kiém tra thong sé nay cla
dong co.

C6 thé téng hop mot s6 phuong phap dé do mémen
nhu sau: do truc tiép trong d6 cdm bién mémen dugc gin
Ién truc dong ca va tai, dugc két ndi vai bd diéu khién dé
trao d6i tin hiéu thong qua cac cap néi. Cac cdm bién do
mémen dang nay Ung dung cong nghé strain gauge dé
chuyén ddi tin hiéu mémen sang tin hiéu dién mot chiéu
da dugc chudn héa c6 thé do ludng dugc [3, 4, 10]. Ngoai
ra, dé don gian ngudi ta c6 thé do bing phuong phap gian
ti€p. Trong phép do gian ti€ép mémen dugc tinh toan théng
gua cdng suat cla tai (thong thudng la may phat dién mot
chiéu hodc xoay chiéu), nhung han ché ctia phuong phép
nay la sai s6 I6n do phai néi suy gia tri. Phuong phap do
gian ti€p thusng dugc iing dung & cac phong thi nghiém &
mot s6 trudng dai hoc.

& Viét Nam hién nay, hé théng do ludng mémen cla
dong co chi yéu dugce thuc hién & cac don vi nhu: Trung
tam ky thuat tiéu chuan do ludng chat lugng, cadc nha may
san xuat dong co dién (Viét Hung, Dién co Ha Néi, ...). Viéc
do moémen la can thiét, gitp ngudi sita chira va van hanh
danh gia dugc hiéu qua clia viéc stia chira, bado dudng dé co
nhing hiéu chinh thich hgp nham t6i uu céng suat déng
€0, nang cao hiéu qua san xuat [2]. Bén canh dé, déi véi
mot s6 bai toan diéu khién, do kiém tra mémen gilp nang
cao chat lugng diéu khién. Vi vay, trong bai bao nay, nhém
tac gia dé xuat va xay dung mét mé hinh tng dung vi diéu
khién (VDK) va cdm bién moémen dé giam sat mémen dong
co dién phu hgp véi diéu kién cha Viét Nam hién nay. M6
hinh (ng dung cdm bién ZHKY901 hién dai, c6 thé Ung
dung trong céc cg s& slfa chlfa bdo dudng nho. Ngoai ra,
mé hinh nay con c6 thé tich hgp trong mét sé bai toan diéu
khién giup ich cho viéc nang cao chat lugng hodc cai tién
phuong phép diéu khién.
2.NOI DUNG
2.1. D4t van dé

Doéng co dién, nhat la dong co khong dong bod ba pha
I6ng s6c dugc st dung réng rai trong céng nghiép do két
cau don gian, lam viéc chdc chan, si dung va bao quan
thuan tién, gia thanh ré [1, 5]. D&i véi dong co dién, viéc
bdo duéng déng ca la can thiét khi déng co da van hanh
trong mot thai gian dai, IUc nay cac bé phan bén trong
déng co da bi hao mon di dang ké, hiéu suat dat dugc
khéng con dugc nhu luc dau, tudi tho va d6 bén cta déng
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co cling giam dan, dong co dién cling nhu céc thiét bi khac
can c6 su nghi ngoi dé bao dudng lam mdi lai may moc,
thiét bi. Bén canh dé, céng tac bdo dudng thudng xuyén
con giup tang tudi tho ddong co cling nhu céng suit dat
dugc ludn hiéu qua va téi da, ngan nglia dugc nhiing truc
trdc va hu héng clia dong co. Sau qua trinh stia chiia, bao
dudng ddng cc dién can dugc do kiém tra cac thong s6
nhu dong dién, cong suat tiéu thu, dién tré pha, cach
dién,... trudc khi di vao st dung tré lai. Trong cac théng sé
do kiém tra dong co thi dai lugng mémen rat kho kiém
soét, ly do |a d& do momen ta phai phoi hop gitra hé théng
do ludng vai dong co, tai, cdm bién trén moét hé thong
dugc gén c8 dinh, nhat |a khi chang ta thuc hién do kiém
tra mémen & ché d6 van hanh khi c6 tai thay déi. Vi vay,
van dé can thiét dat ra la cAn c6 mot mé hinh do kiém tra
moémen don gian, dé sir dung va kha thi khi 4p dung trong
cac don vi bao dudng stra chira nhé.

Hinh 1.Ddng co khong dong bo HEM [6]

Hién nay, trén thé gidi giam sat mémen da dugc cac
héang 16n tich hgp trong hé théng do Iudng, kiém tra dong
co dién, tuy nhién gia thanh hé théng sdn pham cao, kho
Ung dung trong quy mo stfa chlfa bdo duéng nhd. Hinh 2 la
mot s6 hé thédng thi nghiém déng co cé do kiém tra dai
lugng mémen clia mét s hang trén thé gidi.
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Hinh 2. Hé thong thir nghiém dong co clia nudc ngoai [7, 8]

a) Hé thong thi nghiém dong co dén 37kW Model: RDS-37-ISRAEL

b) Hé thdng thi nghiém dong co cia IMC-GERMANY

Bén canh d6, trong mét s phong thi nghiém do kiém
tra mémen thudng dugc tinh toan gian tiép thong qua
cong suat may phat dién va téc d6 quay clia dong co. Mo
hinh thi nghiém déng co nhu & hinh 3.

Hinh 3. Hé thong thir nghiém dong ca @ mdt so phong thi nghiém

G mé hinh thi nghiém nay, mémen sé dugc xac dinh
qua cong thuc:

M="2 (Nm) M
w

Trong do,

+ o (rad/s) la t6c d6 quay cta déng ca dugc do truc
ti€p thong qua cam bién téc do.

+ P, (W) la cdng sudt dau truc déng co, P, dugc tinh toan
gian ti€ép théng qua cong suat phat clia may phat (Py,) va
hiéu suat bién d8i cla may phat dién (ns).

P, =S (W) (2)

Nme
Nhu vay, mémen dong ca dién th nghiém sé dugc tinh
toadn gian tiép thong qua cong sudt may phat dién, hiéu
suat may phat va téc do quay. D6 chinh xac ctia phuong
phap phu thudc rat nhiéu vao hiéu suat cia may phat, tuy
nhién thong sé hiéu sudt may phat thay déi anh hudng bai
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thdi gian van hanh [2] va phu thudc hé sé tai dat vao may
phat [5].

Vi vay, van dé can thiét dat ra la can c6 mot mé hinh do
kiém tra moémen daon gian, dé st dung, gia thanh ré nhung
dam bao do chinh xac khi khi 4p dung trong céc don vi bao
dudng stia chira nho.

2.2. M6 hinh giam sat dai luong mémen dong co dién

2.2.1. Yéu cdu mé hinh

Tu nghién cliu danh gid co s& ly thuyét do ludng
moémen két hop danh gia cac phuong phap do moémen
thuc té€ & Viét Nam va trén thé gisi, nhom tac gia dé xuat
mo hinh gidm sat moémen dong co dién véi mot s6 yéu cau
nhu sau:

- Két qua do chinh xac so vai phuong phap do don gian
thudng ap dung & phong thi nghiém.

- C6 thé thay déi téi linh hoat trong dai rong.

- C6 kha nang tu dong hoa cao do céc thiét bj do, cam
bién do s8n c6 va hién dai.

- Nho gon, dé dang lap dat va van hanh.

- Don gian trong stia chita hodc thay thé thiét bi.

2.2.2. Mé hinh do kiém tra mémen déng co dién dé
xudt

Tu yéu cau dat ra trén, nhém tac gia dé xuat mo hinh do
kiém tra mémen déng ca dién vai nguyén ly nhu hinh 4.

MCB3P Cimbila Phanh dakn tir
i = M6 men
= i N, @i f "
3 ___ r A1 .
) i g
2
c MACH i
B DIEU E] v
Thir nghiém KHEN

Hinh 4. Md hinh do kiém tra momen dé xuét

Cam bién Hién thi
NUt nhén (bién ap, dong dién, (ILean) !
momen, t&c d)
A
Khi ngudn | vidieukhién Truyen thong
£ (Rs232)

Hinh 5. S d6 khdi mach thu thap va x( Iy tin hiéu

V6i mé hinh dé xudt dong co sé dugc néi vai tai la
phanh dién tir théng qua cdm bién mdémen. Phanh dién tu
dong vai tro la tai dat momen can lén dau truc clia déng co.
Gia tri momen can sé dugc diéu chinh théng qua mach
diéu khién dién 4p dat vao phanh dién ti. Mémen dau truc
do déng co dién sinh ra dugc do ludng truc ti€p théng qua
cdm bién mémen néi gitra truc dong co va may phat. Toc
d6 dong ca dugc xac dinh thong qua cam bién téc dé gan
déng truc véi truc déng ca. Bén canh d6, dé thu thap, xt ly,
hién thi, luu giit va truyén dir liéu mémen tir mé hinh,
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nhém tac giad thuc hién ung dung vi diéu khién. So d6 khdi
mach thu thap va xt ly tin hiéu tng dung vi diéu khién nhu
hinh 5.

2.2.3. Lua chon thiét bi trong mé hinh gidm sdt mémen

a) Cam bién mémen ZHKY901

Nhom tac gid lua chon cdm bién mémen ZHKY901 do
cam bién sdn ¢ trén thi trudng, co6 d6 chinh xac cao (sai s6
0,5%). Bén canh do, tin hiéu moémen tir cdm bién da dugc
chuén hoa vé tin hiéu dién 4p mét chiéu, dé tich hgp trong
hé théng thu thap va x{ ly tin hiéu. Cac théng s6 clia cdm
bién nhu bang 1.

Hinh 6. Cdm bién mdmen ZHKY901 [9]
Bang 1. Thong s6 cam bién momen ZHKY901

Théng s6 Gid tri Don vi
Dién dp cap 24 VDC
Pham vi do 0+25 N.m
Toc do quay toi da 8.000 vong/phit
Daura 05 VDC
Tich hgp encoder Tich hgp
D0 chinh xac 0,5 %

b) Vi diéu khién va mach gidm sdt mémen déng co dién

Nhom tac gid lua chon VDK Atmega64 trong thiét ké
mach do kiém soat mémen déng co dién. Atmegab4 sin c6
trén thj trudng, c6 toc do xU ly cao lén dén 16MHz, bd nha
Ram 4kByte, bé nh& chuong trinh 64k Byte, 8 kénh ADC 10
bit,... Vi vady, Atmega64 phu hgp véi chiic nang do mémen
khi phéi hgp véi cdm bién ZHKY901. So d6 mach nguyén ly
va mach do Ung dung Atmega64 nhu hinh 7 va 8.

CPU Unit
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Hinh 7. So d6 nguyén Iy mach do kiém soat momen ting dung VDK Atmega64

Hinh 8. Mach do ki€m soat mémen ting dung vi diéu khién Atmega64

¢) Phdn mém cho vi diéu khién

Véi viéc Iua chon st dung vi diéu khién Atmega64 cho bo
mach do ludng va xt ly tin hiéu, nhém tac gia cling lva chon
phan mém CodeVisionAVR version 3.12 d€ |ap trinh cho VDK,
Phan mém CodeVisionAVR la phan mém lap trinh phé bién
cho AVR, nhiéu tng dung hién nay st dung phan mém nay.
CodeVisionAVR st dung ngdn ngi 1ap trinh C, c6 nhiéu céng
cu hé trg ngudi st dung trong qua trinh lap trinh nhu
CodeWizardAVR, Debugger,... giao dién dé sit dung.
2.3. Thuc nghiém va danh gia két qua

Dua trén sg d6 nguyén ly dé xuat, cac thiét bj lya chon
nhom tac gia thiét ké, ché tao va phoi ghép hoan thién mé
hinh gidm sat mémen dong co dién. M6 hinh gidm sat
moémen dong co dién hoan chinh nhu hinh 9.
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Hinh 9. M6 hinh kifm soat mémen ting dung vi diéu khién Atmega64 va
ZHKY901

2.3.1. Kiém nghiém thuc té

D& danh gia mo6 hinh, nhém tac giad tién hanh th
nghiém v&i hai ddng co KDB 3 pha c6ng suat nhd, ma hiéu
Y3-80M1-4 B3 clia hang PARMA. Mét dong co con mdi chua
st dung, mot dong co hién da qua sra chita (qudn lagi déy
do bj chdy trong qud trinh vdn hanh). Théng s6 clia dong co
dugc hang kiém thi trude khi di vao van hanh dugc ghi
trén nhan dugng co, cac thong s6 nhu bang 2.

Bang 2. Thong so dong co KDB Y3-80M1-4 B3

Théng so Gia tri dinh muc Don vi
(ong suat 550 W
Dién ap cap Y/A 380/220 VAC
Dong dién dinh mc 2,711,57 A
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Toc do dinh miic 1390 vong/phit
Hé 56 cong suat 0,75
Tan s lam viéc 50 Hz

Nhom nghién ctu tién hanh thit nghiém hai dong co
vGi mé hinh, két qua thi nghiém nhu & bang 3. Trong thi
nghiém, lua chon déng co dau Y, dién ap cap dat vao duac
diéu chinh duang gia tri dinh mdc 1a 380VAC. Tuy nhién, tan
s6 lam viéc nguén cap khéng thé diéu chinh dugc vi phu
thudc vao lugi dién vi vay trong khi th&r nghiém sé cé su sai
khac vdi tan s6 lam viéc dinh muic ctia déng co. Su sai khac
nay trong gidi han cho phép va khong anh huéng dén két
qua th nghiém.

Bang 3. Két qua thir nghiém hai dong co Y3-80M1-4 B3

Gia tri . " Pong co cii sau khi
dinh bong comoi dugcsiia chira
Thong sé m: cé?‘hl Sai s so Sais6 50
. |Gidtrido| v6igidtri |Gitrido | véigidtri
nhan o o
N dugc | ghitrén | dugc | ghitrén
dong co < <
nhan nhan
Diéndp capY (V) 380 380 380
z;’)"g diéndinh mdc| 5| q63 | 3% | 169 | 7.6%
Toc do dinh  muic . .
(Vong/phiit) 1390 1415 1,8% 1410 1,4 %
Hé s6 cong sudt cosp | 0,75 0,72 4% 0,70 6,7 %
Tan s6 lam viéc (Hz) 50 50,1 49,95
m}‘)&" dnh mic) 376 | 36 | 26% | 353 | 66%

2.3.2. Ddnh gid két qua

Déi vai dong co mdi, tur két qua thir nghiém cho thay
cac thong s6 dong dién, téc do, hé sé cong suat va gia tri
momen dinh muc do dugc so véi cac thong sé ghi trén
nhan dong co khéng sai léch nhiéu. Sai s6 16n nhat Gng vai
gia tri hé s6 cong sudt g (4%). Sai sé nay nguyén nhan la
do sai s6 clia cdm bién dong, cdm bién ap, sai s6 cla cac
linh kién dién tu, sai léch khi ghép néi cac chi tiét co khi anh
hudng dén két qua do. Banh gia chung, mé hinh nhém tac
gia dé xuat, thiét ké ché tao hoat déng n dinh vdi sai s6 c6
thé chap nhan duoc.

Déi vai dong co da qua bao dudng stia chira, cac thong
s6 do dugc co su sai léch nhiéu so véi gid tri xuat xudng ghi
trén nhan. Sai léch I6n nhat Gng véi dong dién do dinh
muc, lic nay sai léch tang Ién khodng 7,6%. B0 sai léch nay
nguyén nhan la do qua trinh stia chita khéng dam bao, chat
lugng day quan va cach quédn day khong tét lam tén hao
day quan tang, viéc bao dudng chua quan tam dén thay
thé vong bi sau qua trinh van hanh lau dai lam t6n hao ma
sat tang. Cac tén hao nay dan dén téng tén hao khéng tai
tang lam cho dong khong tai tang va dong lam viéc cla
déng co ting theo. Bén canh d6, téng tén hao thay déi
cing anh hudng dén moémen dau truc, 6 trudng hop nay
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momen bj suy gidm. Nhu vay mo hinh gidm sat mémen cla
nhom tac gia dé xuat véi cac thong s6 do dugc phan anh
sat véi thuc té khi stra chira dong co dién.
3. KET LUAN

Bai bdo trinh bay dé xuat iing Ung dung VDK va cam
bi€n ZHKY901 trong mé hinh giam sat mémen déng co
dién, do tin cdy ca mo hinh da dugc kiém ching khi do
tht nghiém véi hai dong co khong déng bé. Qua két qua
dat dugc c6 thé két luan ddi vSi ngudi st dung, mé hinh
giam sat momen dong co dién dé dang lap dat, stra chira
bdo dudng. Bén canh d6, mo hinh cé gid thanh ré do s
dung cac thiét bi linh kién s&n c6 trén thi trudng. Vai cac uu
di€ém trén mo hinh rat kha thi khi (g dung tai cac co s&
sifa chlfa bdo dudng nhd. Ngoai ra, véi mé hinh con cho
phép ngudi st dung c6 thé do dugc mémen truc ti€p ngay
cé khi hé théng dang van hanh. Cu thé 13, ngudi st dung cé
thé diéu chinh cong suat tai va théng qua gia tri mémen do
dugc kiém soat hé s6 tai dat vao dong co dé danh gia cac
théng s6 déng co khi van hanh. Xa hon niia diéu chinh va
kiém soat moémen tai rat quan trong d6i véi cac bai toan
lien quan dén diéu khién t8c d6, mémen khi c6 tai bién ddi
va van dé nay sé dugc nhom tac gia dé cap téi trong cai bai
bao sau.
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