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TOM TAT

Bai bdo trinh bay ndi dung nghién ciru, thiét ké, ché tao gid thir dong co dién khéi dong trén
dong co cua xe xich qudn su hang trung. Dong xe xich quadn su thé hé trude day van con duwoc sir
dung, khai théc, sira chita dé duy tri tinh trang k thudt va san sang chién dau trong qudn dgi. Trong
qud trinh dao tao, hudn luyén hoc vién nganh Tang thiét gidp thi cdc mé hinh, hoc cu, cdc gid thir
€ cung cdp cho hoc vién tinh truc quan, kha ndng twong tdc va hiéu qud tiép thu kién thirc rat cao.
Do vy, viéc nghién citu thiét ké, ché tao gid thir nghiém dong co khéi dong nham gitip cho qud
trinh xdc dinh tinh trang ky thudt ciing nhw nghiém thu danh gia chdt leong ciia dong co khéi dong
mét cach nhanh chéng, cé dinh lwong, gép phan ndng cao qud trinh dao tao, hudn luyén, néng cao
nang lyc thue hanh va phuc vu nghién cieu khoa hoc cho hoc vién.

Twr khéa: Dong co khoi dong; Cuong do dong dién; Mo men can khoi dong.
ABSTRACT

This paper presents the research, design, and fabrication of a test bench for the electric
starter motor used in the engine of medium-class military tracked vehicles. Previous-generation
tracked vehicles are still in operation, maintenance, and repair to ensure technical readiness
and combat capability within the armed forces. In the training and education of armored vehicle
engineering students, the use of models, teaching aids, and test benches plays a crucial role in
enhancing visual perception, interactivity, and knowledge acquisition. In response to practical
demands, the development of a starter motor test bench contributes not only to the rapid and
quantitative assessment of the starter motor's technical condition and performance but also to

improving the quality of training, hands-on practice, and scientific research for students.
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1. PAT VAN PE

bong co dién khoi dong CT-16M duogc
trang bi trén cac dong xe xich quan su hang
trung c6 cong suét 6,5kW, dién ap 24V, dong
dién khoi dong khoang 200A dén 800A [3], [4].
Céc thong s6 danh gia tinh ning lam viéc cua
dong co dién khoi dong bao gém: Mo men can
khoi dong (md men can cua dong co dbt trong),
cuong do dong dién khi khoi dong, toe d6 vong
quay cua dong co, gia tri sut ap cua dién ap
khéi dong mdi 1an khoi dong. Viéc nghién ciru,
thiét ké, ché tao gia thir dong co khoi dong
nham muc dich phuc vu qué trinh dao tao, gitp
hoc vién hiéu duge, 1am duge cac bude kiém
tra, thir nghiém, cling nhu danh gia tinh trang
ky thuat cua dong co khoi dong.

2. POI TUQNG NGHIEN CUU

Pong co khoi dong gdm ba phan: dong
co dién khoi dong, role gai khop, va phan
truyén dong. Phan dong co dién duoc chia ra
lam nhiéu loai theo kiéu dau day, phan truyén
dong phén theo cach truyén dong cua dong co
khoi dong dén dong co. Pong co dién trong
dong co khoi dong 1a loai méc ndi tiép va hdn
hop. Dong co khoi dong 14 co céu sinh mémen
quay va truyén cho banh da cua dong co ddt
trong [3]. Pé danh gia duoc tinh trang k¥ thuat
ctia dong co khoi dong thi cin phai ché tao gia
thir nghiém.

Hinh 1. Bong co dién khoi dong trén xe xich quan
su hang trung

3. THIET KE GIA THU PONG CO KHOI
PONG

Trén co s¢ dac tinh lam viéc cuia dong
co khoi dong, tién hanh thiét ké so b 3D gia
thur dong co khoi dong cho céac xe xich quan su
hang trung, m6 hinh 3D gi4 thir khoi dong duoc
trinh bay nhu trén Hinh 2.... Do kich thudc,
khéi lugng, dic tinh lam viéc ctiia dong co khai
dong trén mdi xe khac nhau nén mdi loai dong
co khoi dong can c6 mot gia d& kep phu hop
tuong tng.... [1], [2].

Hinh 2. Thiét ké mé hinh 3D gid thir dong co khoi
dong cho xe xich qudn sy hang trung:
1. Cac dong ho do luong; 2. Bang taplo; 3. Khung
cua bang taplo; 4.Gia do bang taplo, 5. Chan gid,
6. Goi do xoay, 7. Banh da; 8. Truc xoay; 9. T am
do gia khoi dong; 10. Gid kep dong co khoi dong;
11. Truc diéu chinh lyc kep

CAu tao cua gia d& bao gdm than gia
d5, bang tap 16 dé lap dat cac dong hd do, banh
da, gia kep khoi dong, bo tao mo men can khoi
dong, cac dong ho do ludng theo cac thong sd
yéu cau. Cac tin hiéu do c6 két ndi vi may tinh
nhung thong qua cac mo dun do. M6 men can
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khoi dong co gia tri tinh toan va ché tao dam
bao gia tri theo cac loai dong co cta cac xe xich
quan sy hang trung va dugc diéu chinh tuong
g ddi voi timg dong co khi thir nghiém. Tur
mo hinh 3D so bd cua gia thir khoi dong, tién
hanh tinh toan, lua chon va ché tao cic cum cua
gia thor dong co khoi dong.

4. TINH TOAN, LUA CHON VA CHE TAO
GIA THU PONG CO KHOI PONG

4.1. Tinh toan, lra chon cac théng sb do

Can cu trén céc tai liéu chuyén nganh
va cc quy tiéu chuan nghiém thu dong co khoi
dong 4p dung cho cac nha may sura chira xe tang
thiét giap, tinh toan va lya chon cac thong s6 do
khi thir nghiém dong co khoi dong, bao gom:
M6 men can khéi dong; tdc do banh da; dién ap
va cuong do dong dién. Khoang gia tri do cua
cac thong sb cling nhu do chinh xac, phuong
phéap dugc quy dinh theo tai liéu nganh [1], [2].
Lua chon cac dong ho tuong tmg véi cac thong
sO néu trén. Cac dong hd do luong ¢ tinh ning
hién thi gié tri do va c6 cong tin hiéu ra dé cap
cho cac mé dun ludng vao may tinh. So d6 ddu
nbi cac dong ho va tin hiéu cap cho may tinh
duoc trinh bay trén Hinh 3. Trén bang tap 16
(Hinh 3), c¢6 bb tri thém cac nat khoi dong, nat
bam ting/giam md men can khoi dong (twong
ting cho tung dong co khoi dong vi co gia tri
mo men can khac khau).

L4

Hinh 3. Bang tdp 16 cdc thong sé khi thir nghiém
dong co dién khoi dong

4.2. Thiét ké, ché tao gia kep dong co khoi
dong va by tao mo men can khéi dong

Gia kep dong co khoi dong duoc ché
tao tu thép 45, c6 chic nang kep chat va mo
nhanh chong, dién tich tiép xtc 16n giita than
gia kep va dong co khoi dong dé dam bao luc
kep. Hinh 4 trinh bay gid kep dong co khdi
dong duogc lép dat trén than cua gia tha.

Hinh 4. Gid kep dong co khoi dong

Céc thong s yéu cau bao gom: do dong
tam cua dong co khoi dong voi vanh rang khoi
dong cua banh da, dam bao luc kep, khoang
cach cua banh rang trén dong co khoi dong voi
vanh rang khoi dong.... Trén tAm d& cua gia kep
khoi dong co gia cong 04 (bon) 16 dé bat chat
v6i than gia thir dong co khoi dong.... V&i mod
men can khai dong 16n nén co cau tao luc kep
chit dong co khoi dong can co gia tri tuong
tmg dé dam bao kep chit dong co khoi dong
trong khi thir nghiém. Pong co khdi dong dugc
kep chat trén gid kep dong co khéi dong nhu da
trinh bay trén Hinh 1.

4.3. Lua chon cam bién do toc dd quay ciia
banh da va cheé tao do ga

Pé do gia tri tdc d6 vong quay cia
banh da, nhom tac gia sit dung cam bién toc
dd encoder tuong ddi, lua chon encoder c6 gia
tri do va do chinh xac phu hop véi yéu cau ky
thuat nganh. Ché tao dd ga lip dat cam bién
tdc do encoder 1én banh da thong qua khép nbi
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mém. Khép ndi mém ty lua co tinh nang tu lya
khi c6 sai léch vé& d6 dong tam giira truc cia
cam bién téc d6 encoder. Cac day dan tin hiéu
ctia cam bién tdc do encoder duge ndi dén déng
hé do téc do6 trén bang tap 16 [1], [2]. Hinh 5
trinh bay lap rap cam bién encoder do toc do
vong quay cua banh da khéi dong.

Hinh 5. Cam bién do toc dp banh da khoi déng

4.4. Lua chon cam bién do cwong do dong
dién khéi dong

Theo tinh toan va do thuc té trén xe
xich quan su hang trung, gia tri cuong do dong
dién khi khoi dong dén khoang 800A, do do6
nhom tac gia lya chon do cuong do dong dién
khoi dong bang shunt tré 1000A két hop cing
ddng ho do cudng do dong dién [2]. Pé dua tin
hiéu giad tri cuong do dong dién vao mo dun
do luong cua may tinh nhiing, nhom tac gia sur
dung ampe kim c6 khoang do dong dién mot
chiéu tir 0A dén 1400A. Tin hiéu ra ciia ampe
kim 1 dién ap quy doi theo cudong do dong
dién.

4.5. Lua chon cim bién md men can va ché
tao do ga

Mo men can khéi dong dugce do qua gia
tri Iyc ép 1én tang trong ciia banh da khoi dong.
Gia tri luc ép ghi nhan thong qua viéc s dung
loadcell do luc. Co ciu tao luc ép 1én tang trong
ctia banh da duoc bao gdbm xylanh dién c6 diéu
chinh hanh trinh, gudc phanh va d6 ga cua co

cAu tao luc ép. Tin hi¢u lyc ép dugc dua 1én
ddng ho va quy ddi ra mdé men can khoi dong
thong qua budc calib tin hiéu. Dong hd do mo
men can khdi dong co cong xuét tin hiéu ra dé
dua vao moé dun do ludong trén may tinh nhing.
Do gia tri dién ap bang dong hd do co san trén
thi truong, khoang gia tri do va do chinh xac
phu hop theo tiéu chuan cta nganh. Sir dung
cong tac chung (cong tic mat) trén xe xich
quan su 1am cong tic cua gia thir [3], [4].

4.6. Xay dung chuwong trinh do thir nghiém

Str dung, khai thac cac m6 dun do luong,
may tinh nhing, phan mém LabView... duoc
trang bi tai B mon Tang Thiét giap, Hoc vién
K¥ thuat quan sy dé xdy dung chuong trinh
do cac thong sb khi thir nghiém dong co khoi
dong. Trén giao di¢n cia chuong trinh cé cac
thong sb do, bao gdm: dién ap, cudong do dong
dién, téc d6 vong quay banh da, mdé men can
khai dong, d6 sut dién ap mdi 1an khoi dong, co
04 (bdn) @6 thi va co bang so sanh giira cac gia
tri do dugc va cac gia trj tiéu chuan theo tiéu
chuan nganh. Chuong trinh do ¢6 tinh ning xu
1y tin hi¢u, hién thi va luu trit cac gia tri do khi
thir nghiém dong co khoi dong. Két qua do ¢
thé xuat ra thanh cac file dit liéu dé thuan loi
cho qué trinh doc, in két qua do trong cac bao
cdo thi nghiém... Hinh 6 trinh bay giao di¢n do
céc thong sb khi thir nghiém trén gia thir dong
co khai dong.

trén gia thur dong co khoi dong
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5. XAY DUNG TRINH TU CAC BUGC
THU NGHIEM PONG CO KHOI PONG

Trinh tg cac budc thu nghiém dong
co khoi dong trén gid thir nghiém dugc xay
dung theo mau tai liéu chuyén nganh, trong
d6 néu vé muc dich thr nghiém, yéu cau thir
nghiém, cong tac an toan, mo ta vé trang thiét
bi, cac bude tién hanh, mau bao céo két qua tht
nghi¢m....

6. LAP PAT VA CHAY THU

Céc bd phan cua gia thir dong co khdi
dong sau khi ché tao xong lip 1én phan than
clia gid thir, cac trang thiét bi do ludong duoc
kiém chuan bdi co quan c6 thim quyén. Noi
dung téng lip bao gdm: Lip cac dong hd do
luong va di day dan; lip cac cam bién do (tdc
d6 quay, cuong do dong dién, mé men can); lip
dat gia kep dong co khoi dong va diéu chinh
d6 ddng tam, diéu chinh khe ho tiéu chuan. St
dung bd ngudn 28V dé cap ngudn cho dong co
khoi dong lam viéc, cong suét cua bd nguén
duoc luya chon gia tri 16n hon véi cong suét ciia
04 binh dién trén xe xich quan su. Sau khi lap
dat, két ndi cac day dan tin hiéu va kiém tra
téng thé, tién hanh van hanh thir nghiém gia
thtr dong co khdi dong. Hinh 7 trinh bay gia thir
dong co khoi dong sau khi lép dat va kiém tra.

Hinh 7. Gia thir dong co khoi dong

7. KET QUA THU NGHIEM

Str dung d6i twong thir nghiém cho gia
thtr [a dong co khdi dong CT16M c6 tinh trang
k¥ thuat tot, dam bao cac yéu cau ki thuat theo
tiéu chuan nganh. Cac gia tri thir nghiém nam
trong khoang cho phép va 6n dinh & nhiéu lan
do. Cac két qua déu nam khoang gia tri cho
phép, bao gém cuong do dong dién khoi dong:
300A; toc do quay cua banh da: 250 vong/phut;
dién ap: 28V. Gia tht hoat dong on dinh sau
nhiéu 1an thir va tiép tuc dugc theo ddi trong
thot gian téi.

8. KET LUAN

Két qua chay thir va kiém tra gia thir
dong co khoi dong dam bao duoc cac thong )
do phu hop. Gia tri do cta cac théng s nam
trong giad tri cho phép. Gia thir dong co khoi
dong s€é dugc dua vao phuc vu qua trinh dao
tao, huin luyén va cac ndi dung khac theo nhu
cau.
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