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Tém tit: Bing thir cong suat ding dé do van tdc goc, mdomen, cong suét truc quay
ctia dong co. Thiét bj gdm gia dd, thiét bi gdy tai, hé thong do/diéu khién dién tir va
giao dién méy tinh. Bai bao trinh bay nhing két qua d¢é tai nghién ctru “Xay dung bang
thir cong suat dau ra dong co ddt trong va dong co dién c& nho phuc vu giang day,
nghién ciru”. Dé tai da xay dung duoc mot bang thir cong suat thap, nho gon phu hop
cho cac dong co ¢& nho. Pong co xiang bon ky GX35 va dong co dién mot pha ST-S4
da duoc thir nghiém 14y dic tinh trén bang thir.

Tur khéa: Bang thtr dong co, hé théng diéu khién, dong co dién, dong co xang,
khuéch dai, vi diéu khién, 1ap trinh giao dién python.

Abstract: The engine dynamometer is used to measure the engine’s rotating
velocity, torque, and power. The equipment includes chassis, loading creator, electric
measure/control system, and computer graphic interface. This paper presents the work
of the project “Design and build a dynamometer for small power internal combustion/
electric engine used in teaching and researching”. A small power, lightweight, compact
size dynamometer has been built, used for the four strokes gasoline GX35 and the
one-phase electric ST-S4 motor.

Keywords: Dynamometer, control system, electric engine, gasoline engine,
amplifying, microcontroller, python graphic programing.

1. Mé dau
Bing thir dong co 1a thiét bi ding

thtr dung dé xéac dinh lién h¢ gitra momen
va cong suat voi van toc goc trén truc

dé do van tdc gbc, momen trén cac truc
quay. Thong qua hai théng s6 d6, co thé
tinh todn cong suat trén truc bang cong
thirc sau:
Ne = M, X n, 1)

Trong do, M, la mémen (Nm), n, la
van toc goc (rad/s) cua truc quay.

Trong nganh cong nghiép 6 t6, bang

....................................................................

* Truong DH KD&CN Ha Noi

quay ctia dong co d6t trong hodc dong co
dién (dac tinh dong co). bBac tinh dong co
1a co so lya chon dong co khi thiét ké 6 to,
xe may. Tai cac co s& stra chira, bang thur
dung dé do mémen 16n nhat va cong suat
16n nhat cua dong co sau stra chira. Hai
thong s6 nay duoc dem so sanh véi thong
s6 ctia dong co méi, tir 46 danh gia dong
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co sau stra chita co dat yéu cau hay khong.
Trong giang day va nghién ctru, két
qua thtr nghi¢m gitp dénh gid anh hudng
ctia cac thong sd hoat dong t6i dong co.
Tir d6 xac dinh thong sé hoat dong phu
hop cho dong co, vi du, goc danh ltra s6m
t6i uu cho dong co d6t trong, phuwong an
cip ngudn t6i wu cho dong co dién,...
Ngoai ra, két qua thir nghiém con gitp
danh gia hiéu qua cua céc cai tién k§ thuat
ap dung trén dong co, vi duy, cai tién hinh
dang pittong ctia dong co dbt trong, cai
tién bd tri cudn day trong dong co dién,. ..
Hién nay nhiéu don vi san xuat va co
s& ddo tao co nhu cau trang bi bang thir dé
st dung vdoi dong co cong suat nho, vi du,
dong co xe may xang hoac xe may dién.

Bing co
thir nghié¢m

Hinh 1. Pong co xe may dién lap trén bing
thir (Cong ty Co phan Xe dién PEGA)
Hinh 1 trinh bay mot dong co cua
xe may dién lap dat trén bang thir tai nha
may cta Cong ty co phan Xe dién PEGA.
Bing thir ding dé kiém tra thong s6 dong
co trude khi lap rap. Bing thir cong suat
nho yéu cau chi phi dau tu ban dau va duy
tri thap, thoi gian thir nghiém nhanh va dé
dam bao an toan lao dong.
2. Nguyén ly hoat dong bang thir
Hinh 2 trinh bay cac thanh phan chinh
cua bang thtr. Pong co thur nghiém ga
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dat 1én gia. Thong qua khop ndi momen
va chuyén dong quay cua truc dong co
truyén téi truc vao cua thiét bi gay tai [1].

Tin hi¢u do dac/didu khién

e —— “MGiao dién
Bing co dét Thiet bj |- +f| miy tinh
trong/dién . 2 a0 i e |

——

Khip noi
\_J.r Hdng
Gid ab didu khién
diing cor Sin

Hinh 2. Bang thir dong co’ 6 t6 (trén)
va nguyén ly thiét bi gay tai (dwéi)

Thiét bi giy tai déng vai tro tao
momen can 1én truc quay dong co (Hinh
2). Momen M, cua dong co thu nghiém
dua t6i tryc vao va lam quay phan tir A.
Luc F tac dung Ién tay don dai L gay ra
moémen M. 1én phan tir B, M .- tinh theo
cong thic (1):

Mc=FXL (2

Gitta A va B ¢6 tac dung tuong hd
theo nguyén ly dua vao lyc ma sat, dién
tor hodc thuy luc. Khi B dugc gilt can
bang thi M, = M_/n, trong d6 n la hiu
sudt truyén luc tir tryc vao sang truc ra
ctia thiét bi gay tai. Thay M .~ vao (2):

M.=(FxL/n @)

Str dung cam bién luc dé do luc F, tir
d6 tinh M, theo cong thirc (3). Cong sut
dong co duoc tinh tr M, va tbe do dong
co n, theo cong thirc (1). n, dugc do nho
cam bién tbc do.
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Ngoai phan khung gia va thiét bi gay
tai, bang thir con c6 hé théng do va dicu
khién dién tu. Cong suét can trén thiét bi
gdy tai dugc diéu chinh thay d6i dé tao
ra cac diéu kién 1am viéc khac nhau cua
dong co. Cac thong sd hoat dong cua
bang thtr dugc do dac thong qua cac cam
bién, hién thi trén cac déng hd hoic giao
dién may tinh.

3. Thiét ké ché tao miu bing thir

Nhom nghién ctru da thiét ké ché
tao mau bang thir cong sudt nho. Pong
co xang Honda GX35 va dong co dién
ST-S4 dung lam co so thiét ké bang thu.
Biang thir gdm hai phan chinh: hé thong
khung gia, truyén dong va thiét bi gay tai;
hé théng do dac va giao di¢n may tinh.

a) Hé thong khung va thiét bi giy
tai (Hinh 3) duoc thiét ké ché tao tur
thanh nhom dinh hinh theo tiéu chuan
nhim giam chi phi gia cong lip rap.
Gia do dong co va thiét bi gay tai lip
trén san bang thur gia cong CNC. Khung
bang thir st dung mdi ghép bulong dai
6c va han hd quang. Bang thir sir dung
hé théng truyén lyc xich tir dong co thir
nghiém toi thiét bi gay tai. Truyén luc
xich gitip giam anh hudng sai s6 song
song gitra truc dong co va truc thiét bi
gdy tai. Pong thoi giam vén tdc goc yéu
cau d6i voi thiét bi gay tai.

Dé tai str dung thiét bi gy tai PC-5 ctia
Guangzhou Qiandai Electromechanical
Equipment Co., Ltd, xuat st Trung Qudc.
Thiét bi tao moémen can trén nguyén ly
ma sat sir dung bot tir. Thong sb hé truyén
dong, khung gid, thiét bi gy tai trinh bay
nhu trong Bang 1 [2] va Hinh 3.

Bdng 1. Thong so thiét bi gay tai
va khung gia

Thong s6 Gia tri
Ti s truyén bo truyén xich 3
Loai thiét bi gy tai PC-5, ma sat
Tdc do thiét bi gay tai toi da| 2800 v/p
Mbmen gy tai tbi da 50 Nm
Dién ap diéu khién 0—24V

Hinh 3. B tri cic bd phén trén biing
thir va thiét bi gay tai
1. Béng co thir nghiém; 2. Khop néi;
3. Bo truyén xich; 4. Cam bién téc do;
5. Thiét bi gay tdi; 6. Tay don
b) Hé théng do dac va giao dién
may tinh diéu khién cong suit gay tai,
do, tinh toan, hién thi, luu trir va v& dic
tinh dong co dua trén cac thong sb toc do,
momen, cong suét, nhiét do dong co.

Hinh 4. Tin hiéu, cac thanh phan hé thong
dién tur
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Céac bang mach dién duoc ché tao
don chiéc. Toc d6 quay dong co duge do
nhd cam bién toc do kiéu cam ung cung
vanh rang trén truc vao thiét bi gay tai.
B6 diéu khién nhén tin hiéu tir cam bién,

OV Gl

Hinh 5. Mach xit ly tin hi€¢u cdm bién lwe, cac cim bién va hé thong do,

két hop bo dém thoi gian truyén xich dé
tinh toan toc d6 quay (Hinh 4). Momen
dong co duoc do thong qua momen & dau
ra thiét bi gdy tai theo nguyén 1y & cong
thuc (3).

diéu khién, giao di¢n mdy tinh (1. Cam bién lrc; 2. Cam bién van tdc)

4. Panh gia thir nghiém bang thir

Pé tai da tho nghiém bang thir
voi dong co dién 1 pha ST-S4 va dong
co xang GX35 (Hinh 5) tai Phong thu
nghi¢m co dién tur 6 t6, Truong Pai hoc
Kinh doanh va Cong nghé Ha No6i. Qua
trinh thir nghiém cho thay sé liéu do va
hién thi on dinh, chinh xac khi ddi chtng
v6i thiét bi do chuan.

-
..U-. '\--:"El:':".nfl
l;‘-l'.lll:l.lil"' L0 [ He ] 1300 1400 1600 100
Hinh 6. Pac tinh GX35 (40%, trén) va
ST-S4 (duéi)

Pic tinh (Hinh 6) cho thiy hai dong
co co cong suét t6i da dudi 1000W, tuy
nhién dong co ST-S4 c6 momen cyc dai
(~12Nm), cao hon nhiéu so v&i dong co
GX35 (~0.95Nm). Khi téc d6 dong co
cang thip, mémen dong co ST-S4 cang
16n, trong khi mémen dong co GX35 gan
nhu khong thay doi nhiéu. Piéu nay cho
théy dong co dién c6 ddc tinh moémen phu
hop véi phuong tién giao thong hon dong
co dbt trong. Thong qua thtr nghiém ciing
x4c dinh duoc hi¢u suat bién ddi dién — co
cua dong co ST-S4 dat tdi da ~70%, cong
suét toi da dat ~760W, hé sd coso ti da
0.9 tai ché do tai cao. Pong co GX35 voi
ché 36 40% do mé budm ga dat cong suét
t6i da ~580W tai s6 vong quay 6353 v/p.
Momen t6i da 0.9 Nm tai s6 vong quay
5200-5600 v/p.

5. Str dung truc tiép bang thir trong
giang day

Véi dic diém kich thude va khéi
lugng nho gon, bang thir da duoc st dung
dé giang day thuc hanh truc tiép ngay trén
giang duong.
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Hinh 7. St dung bang thir day
thuc hanh trén giing dwong B413,
mon Ly thuyét 6 t6 Khoa K24.

Két qua cac budi day thuc hanh véi
bing thir trén giang duong thé hién nhimng
vu diém: sinh vién c6 thé lién hé ngay
kién thirc 1y thuyét vira hoc véi thuc tién,
dong thoi gitp giang vién chu dong dia
diém va thoi gian giang day.

6. Két luan

Mau bang thir dong co duoc ché tao
¢6 nhitng dic diém phu hop cac dong co
¢& nho. Bing thir do duoc thong sé toc
d6, momen, cong suat,...trong qué trinh
thir nghiém. Két qua do dam bao d6 chinh
xac va phu hop véi 1y thuyét. Khung

Tai liéu tham khao:

nhoém dinh hinh va truyén luc xich phu
hop lam khung giad bang thtr cd nho. Cac
mach xu ly tin hiéu duoc ché tao sir dung
linh kién c6 san trén thi truong lam viée
6n dinh. Giao dién may tinh diéu khién
qua trinh thir nghiém c6 thé vé dic tinh
dong co. Chi phi ban du thap: kinh phi
vat tu, ché tao, lép rap va thir nghi¢m ~45
triéu doéng. Kich thudc nho gon. Khong
yéu cau phong riéng (dién tich b tri ~
5m2). Khong can thiét ké hé thong lam
mat, chéng on riéng cho khu vyc thir
nghiém. Thoi gian chuan bi va thao tac
thir nghiém ngan. Trung binh 15p cho
mot lan thir nghiém 14y mémen/cong sut
cuc dai.

Két qua thir nghiém giap danh gia
tinh trang ky thudt cia dong co. Thu
nghiém hai dang dong co dién/ddt trong
giai thich dugc sy phu hop cua dong co
dién khi dung trén 6 t, xe may. Diéu nay
cho thiy bing thir dong co ¢& nho hoan
toan c6 thé str dung nghién ctru dic diém
hoat doéng chung cua cac dong co dot
trong/dién./.
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