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TOM TAT

Bai bao trinh bay nghién ciru cai hodn h¢ thong danh lira (HTDL) trén 6 t6 quan su tir
HTPL bdn dan ¢ tlep dzem thanh HTPL ban dan khéng tiép diém, trén co sé lwa chon cdc
thiét bi tuong dong c6 san trén thi truong. O bg chia dién dong co o to 3UJ1130 co bo phan
cam ngat dién gom 8 vau cam dé diéu khién déng, ngdt dién & cap tiép diém. Do dé khi thay
thé bcing HTPL bén dan khong co tié}? diém phai thiét ké bo phdan diéu khién tao xung dién
bcing cach ché tao lai truc b chia dién. Két qua nghién curu co su so sanh cdc thong 0 tinh
ndng ciia déng co khi sir dung hai logi HTPL ndy véi cong sudt va mé men tang 1én. Tuy
nhién quan trong hon la voi HTDL moi gia thanh khong cao nhung giam bot dwoc cong sic
bdo dwdng va sita chita. HTPL nay ciing da dwoc trién khai vmg dung cho nhiéu 6 t6 tai
Truwong Trung cdp Ky thudt Mién Trung.

Tir khéa: O t6 3UJI 130, cdi hoan HTPL; HTPL ban dan; bé phdn tao xung; tinh nang ciia
dong co.

ABSTRACT

The article presents the research on converting the ignition system of a military
automobile with the original system of a contact semiconductor ignition system replaced by a
non-contact semiconductor ignition system. Components of the new ignition system are
selected on the basis of similar equipment available on the market.

In the voltage divider of (the) ignition system of engine 3UJI130, there is a shut off cam
with 8 cam tabs to control the switch on and switch off of the contact pair. Therefore, when
replacing by a non-contact semiconductor ignition system, it is required to design the control
device to generate electrical pulses by redesigning the splitter axis. The results of the study have
compared the performance parameters of the engine when using these two types of ignition
systems with increased power and torque. However, more importantly, with the new ignition
system, the price is not high but the maintenance and repair effort is reduced. This ignition
system has also been applied for many automobiles at Central Middle Technical School.

Keywords: 34JI 130 automobile; converting the ignition system; semiconductor ignition
system; pulse generator; engine performance.

khe ho bugi) d6t chay hon hop lam viéc trong

1. DAT VAN DE s
AT VAN cac xy lanh cua dong co vao nhitng thoi diem

Pong co @6t trong mudn hoat dong tbt
va c6 hiéu suét, hiéu qua cao phu thudc vao
rat nhiéu yéu t6, mot trong nhimg yéu tb
quan trong nhat 1a phai c6 HTDL hoat dong
6n dinh, tao ra tia lira dién cao ap (phong qua

thich hop, twong rng véi trinh ty xy lanh va
ché d6 lam viéc cua dong co.

pé dap ung duoc cac ché d6 van hanh
cua dong co 0 t6, HTDL phai théa man céc
yéu cau sau:
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- HTDL phiai sinh ra dong thir cp du 16n
dé tao ra tia ltra dién phong dién qua khe ho
bugi trong tit ca cac ché do lam viéc cua
dong co.

- Tia ltra trén bugi phai du nang lugng va
thoi gian phong dé sy chay bat dau.

- Goc danh ltra sém phai dung trong moi
ché do hoat dong ctia dong co trong do6 c6 hai
yeu t0 chinh 1a tai va toc d cua dong co.

- Cac phu kién cua HTDL phai hoat
dong tot trong dicu kién nhiét do cao va do
rung x6c lon.

- Sy mai mon dién cyc bugi phai nim
trong khodng cho phép.

- B0 tin cay lam viéc cia HTDL phai tin
cay tuong ung vdéi cheé do 1am viée cua dong co.

- Két cau don gian, bao dudng sira chira
de dang, gia thanh r¢.

DPbi véi 6 t6 3T 130 sir dung trong
quéan doi hién nay c6 xuat st tir Lién X6 cil,
san xuat tir thap nién 80 nhung van con sir
dung kha nhiéu. Trén 6 t6 sir dung HTDL
ban dan c6 tiép diém diéu khién. Két cau
gém c6 hop chuyén mach TK102; hop dién
tré phy; bo chia dién; bién ap danh Itra; bugi
danh Itra... Tuy nhién, qua qua trinh sir dung
lau nam lam cho tiép diém cuia bo chia dién
bi mon va chay rd, cuon diy cua bién ap
danh Itra bi cham chap mot ) vong... Do d6
chat luong tia lira dién kém di 1am anh huong
khong nho dén cong suit dong co, lugng tiéu
hao nhién liéu va néng d6 cac chat doc hai
trong thanh phan khi xa. Chinh vi vy trong
nghién ctru nay nhom tac gid c6 dinh hudng
tinh toan lai mot sd cac thong s6 chinh trong
HTDL nham cai tién HTDL hién tai trén 6 to
311 130 dang duoc str dung nhiéu cho muc
dich qudc phong va giang day cho dbi tuong
lai xe quan su tai Truong Trung cap Ky thuat
Mién Trung - BO Qudc phong. Sau khi
chuyen d6i HTDL hién tai thanh HTDL ban
dan khéng c6 tiép diém diéu khién, HTPL
méi s& nhitng wu diém ndi bat sau:

- Nang cao hi¢u qua qua trinh chay (do
dong dién cao ap tang, do syt ap giam,...), tur
d6 co thé cai thién cong suit, giam suét tidu

hao nhién liéu va ndéng do cc chat giy 6
nhiém moi truong...

- Giam thiéu thoi gian cho viéc bao
dudong HTDL.

- Giai quyét duoc van dé khan hiém vat
tu bdi thuc t¢ HTPL c6 tiép diém diéu khién
da qua cii va rat kho tim kiém thiét bi thay
thé cung chung loai.

2. HTDPL TREN O TO 311 130

HTDL trén 6 t6 3UJI 130 ¢6 so dd va so
d6 mach dién HTDL duoc thé hién trén hinh
1va2.

Hinh 1. So do HTPL 6 t6 3U/1130[1,4,5].

Pic diém két cdu co ban cia HTPL trén
6 t6 3WJI 130 1a st dung hop ban dan TK-
102, thudc loai danh lira ban dan ¢o tiép diém
diéu khién, dugc lap dong b trén 6 t0 vén tai
hodc 6 t6 co b tri to may phat dién, cong
trinh xa, cdu hang, xe ben... CAu tao gdm co:
bd chia dién; bién ap danh Itra; hop ban dan
TK-102; hp dién trd phy; bugi...
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Hinh 2. So dof mggh dién HTPL bdn dan c¢6
tiep diem TK-102 [2]
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Dong dién chay qua cap tiép d1em K1
chi 1a dong dién diéu khién c6 tri s6 nho
khoang (0,8 + 0,9)A nén giam dugc tia ltra
dién va lam tudi tho HTPL tang.

Dong dién chay qua cudn day W1: I1 =
IB+1IC = (8 +9)A. co tri sO 16n, nén sinh ra
U2 16n (= 30 KV).

Tuy nhién qua khoang 40 nam st dung,
dén nay HTDL trén 6 to6 3MJI 130 da khong
dam bao do tin cay, phat sinh nhiéu van dé
can giai quyét nhu: cip tiép diém bj mon,
chay 1o, bién ap danh lra bi cham chap,...
nhing van dé nay 1am cho ning luong tia lira
dién gidm 10 rét va bién ap danh Iua bi nong,
anh huong dén tinh ning ky thuat ciia dong
co. Bén canh do6 vat tu thay thé rat khan hiém
nén gia thanh twong ddi cao. Do do can
nghién ciru lya chon giai phap cai tién dé giai
quyét cac van dé néu trén.

3. NGHIEN CUU CAI HOAN HTPL

3.1 Phuwong an cai hoan sang HTPL ban
din khong tiép diém
C6 nhiéu giai phap lya chon cai hoan
thay thé HTPL. Tuy nhién theo nhom nghién
ciu, voi viéc cai hoan HTDL nay sang
HTDL ban dan khong c6 tiép diém voi
nhirng 1y do sau day:

Xét vé ban chat diy 1a HTPL sir dung
cam bién dién tir loai nam cham dimg yén.
Nhu vay phai can thiét ké, ché tao bd phéan
tao xung dién thay thé cho cap tiép diém cua
HTDL cii. Day 1a by phan lam thay doi co
ban HTPL cii, vi HTPL béan dan khong co
tiép diém str dung cam bién dién tir duoc sur
dung kha pho bién trén céc loai 6 to. Bo phan
tao xung dién la co cau chinh dé ngat, ndi
dong dién so cap B6 phén nay s€ thay thé
cho cap tiép diém dong, ngit dong dién so
cdp cia HTPL ban dan co tiép diém diéu
khién. Do ¢6 céu tao kha don gian, dé ché tao
va it hu hong nén ta lya chon kiéu danh lua
nay dé thay thé.

V61 phuong an nay chi can thay d6i bod
phén tao xung dé thay thé cho cip tlep dlem
nhiam muc dich giam d6 sut ap do phan tiép
diém gy ra. Cac thong sé khac trong HTDL

s€ xem x¢&t, lya chon theo cac gia tri cua
HTDL ban dau.

3.2 Thiét ké, ché tao va lwa chon cac bd
phian cia HTPL ban din khéng co
tiép diém diéu khién
Dé dép tmg yéu cau cia HTPL nay can

phai 1én so d6 HTDL, thiét ké bo phan tao

xung va lgya chon thiét bi méi, tan dung cac
thiét cii dé thoa man céc diéu kién lam viéc
ctia hé thong.

R1

1w
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Hinh 3. So' d6 mach HTPL bén dén khong
tiep diem thay thé cho dong co [2]

Thiét ké, ché tao bd phin tao xung diéu
Kkhién

B cam bién phat tin higu:

CAu tao cua cam bién goc quay truc
khuyu dang dién tir, loai nam cham dung
yén. Trong cam bién gém c6 cudn diy cam
ung ma 161 1a mdt nam chdm vinh cuou dimg
yén. Trén mam chia dién cua bd chia dién cu
phai khoan thém 15 va “taro” ren dé lap cam
bién nay.

Phan tir phat xung; Phan tu phat xung cé
sO ring tuong ung véi sé may cia dong co.
0 b chia di¢n xe 3UJI130 c6 bo phan cam
ngat dién goém 8 Vau cam dé diéu khién dong,
ngat dién & cap tlep diém. Do do6 khi thay thé
bang HTPL ban dan khong c6 tlep diém ta
phai thiét ké bo phan diéu khién tao xung
dién bang cach thiét ké lai truc bo chia dién.
Tai vi tri cac vAu cam s& tién tron hét cac vau
cam va lap vao mot banh ring. Truc bo chia
dién dugc dan dong tu truc cam thong qua
tryc trung gian, do d6 khi ldp banh ring méi
vao truc bo chia dién phai dung thoi diém
danh Itra theo qui dinh cua dong co. Voi yéu
cau nay trong thiét ké va ché tao banh ring
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thay thé cam ngat dién, cac thong sb kich
thude phai phai dap ing cac yéu cau k§ thuat
néu trén. Toan b truc bd chia dién co gén
banh ring dwgc miéu ta trong mot sd hinh
anh dugec trich tir ban v& thiét ké tai hinh 4.

Khi ring cua rotor khong nim dbi dién
cuc tu thi tur thong di qua cudn day cam ung
s& o gia tri thap vi khe hé khong khi 16n hon
nén co tir tré cao. Khi mot rang dén gin cuc
tir cia cudn ddy, khe ho khong khi giam dan
khién tir thong tang nhanh. Nhu vdy, nho su
bién thién tir thong, trén cudn diy s& xuét
hién mot strc dién dong cam ung. Khi rang
rotor d6i dién véi cuc tir ctia cudn day, tu
thong dat gia tri cuc dai nhung dién ap ¢ hai
dau cudn day bang khong. Khi cira ring rotor
di chuyén ra khoi cyc tir, thi khe ho khong
khi ting dan lam tir thong giam sinh ra sirc
dién dong theo chiéu nguoc lai.

Hinh 4. Truc bé chia dién gdn banh rang tao
xung dwoc trich tuw ban vé thiét ké, ché tao.

=

Hinh 5. Bé phdn tao xung dién diéu khién
Lura chon céc bd phan, chi tiét trong HTPL

B4 chia dién: St dung bd chia dién P4/]
cii va da dugc cai tién chi tiét truc. Chi thay
ddi bang cach loai bo cap tiép diém, thay vao
do 1a bo phan tao xung nhu da trinh bay &
trén.

M6 dun danh lvra:

Mo dun danh Itra hay con goi 1a IC danh
Itra ¢ thé chon kiéu loai J170 (M007 MO010
J120 J153) hodc cua cac hang khac c6 thong
s6 k¥ thuat twong duong. Dé lip mo dun
danh ltra can phai han gia trén mam chia dién
ctia bd chia dién cii. Chi tiét nay thay thé cho
hop ban dan TK-102 va hop dién tré phy.

Bién ap danh lira:

Khéng st dung bién ap danh lua b -114
cua HTDL cii theo xe. Thay vao dé sé dugc
lap bién 4p danh lira ddng bd v6i cam bién
danh lira va m6 dun danh lira. C6 thé sir dung
bién 4p danh lira ciia hing Denso mi s
90919; 118351 hodc tuwong duong cua cac
hang khac, co sin trén thi truong. Bién ap
danh Itra c¢6 dién ap: 12v; cuon W1: 0,46+
0,75 (2); cudn W2: 10,0 + 17,8(kQ ).

- Céc thiét bi dién khac: Day cao ap,
bugi str dung cac chi tiét theo thiét ké cii cua
0 t6 3WJT 130.

Sau khi thiét ké, lua chon cac bd phan,
chi tiét cia HTDL thi tién hanh lip hoan
chinh bo chia dién va kiém tra, diéu chinh
khe hé gitra banh riang va cam bién phat tin
hi¢u dam bao ¢ trong khoang 0,2 — 0,4 (mm).

4. THU NGHIEM VA PANH GIA
4.1 Lap dit thiét bi thi nghiém

Sau khi tién hanh lap dit hoan chinh,
tién hanh thir nghiém dé do thong sé tinh
ning cua dong co va so sanh cac thong sb
nay gitra HTDL cii va HTDPL cai tao.

Thiét bi thi nghiém co gin bang thu
cong suat dong co D260B, day la mot thiét bi
6 thé do cong suat dén 260 kW cia dong co
diesel, dong co xang, dong co di¢n, tua bin
khi [3].

So d6 bd tri thi nghiém dugc thyc hién

trén hinh v€ sau

Hinh 6. So dé ldp dat thiét bi thi nghiém

Khi tién hanh do, dong co 3WJI 130 ¢
dai téc do tir 500 — 3200 (v/p), bién do mdi
lan tién hanh do 1a 500 (v/p). Khi dong co
lam viéc 6n dinh, diéu chinh | ga dé do cong
suat va mo men. Ung véi m01 gia tri toc do
dong co mong mudn, doc sb tri do luc do

Thing xang
Bf‘ing hé hién
thi téc 4 ding

Ping co
3UJI 130

Cum cip nuée
cho phanh lwe

Co ciu do lye
cua bang thir

Co ciu phanh
thuy lye
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kim chi dong hd hién thi va ap dung cong
thure (1) va (2) dé xac dinh gié tri luc va moé
men sau d6 1ap bang va xuat do thi duong
dac tinh cong suat va mo men tuong ung.
Cong thirc tinh cong suit

f.n

Ne= 10000 &™) @)

Trong d6: Ne la cong sudt (kW); f1a luc (N)
s6 chi cta kim trén mat déng ho; n 1a téc do
dong co (v/p)

Cong thirc tinh mé men
M=F.L (2)

Trong do: M la m6 men (Nm); F 1a luc (N)
sO chi cua kim dong ho; L 1a canh tay don
theo tinh toan (0,9549 m)

4.2 Két qua thi nghiém

Sau khi tién hanh khao nghiém van hanh
phanh thity lyc va thiét bi do trén dong co
3UJI 130, str dung hé thong danh Itra ban dan
c6 tiép diém va thay the bang hé théng danh
lira ban dan khong c6 tiép diém, 1ap bang gia
tri do sau khi tién hanh thi nghiém va vé so
dd so sanh két qua gia tri cong suat, md men
nhu hinh 7 va hinh 8.
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Hinh 7. Dé thi dwong ddc tinh cong sudt

Puong dac tinh tdc do cua dong co 3UJI
130 khi lap HTPL béan din co tiép diém va
HTDL ban din khong co tiép diém ma ta
khao sat & trén 1a dd thi biéu dién su phu
thudc cua Ne, Me vao sd vong quay cia truc
khuyu. Quan sat dd thi dic tinh ngoai cua
dong co, duong cong suat khi dong co sir
dung HTPL ban dan c6 tiép diém diéu khién

va HTDL ban dan khong c6 tiép diém déu la
duong cong ting dan theo chiéu ting sb vong
quay ctia dong co. Hai dudng cong suat nay
¢ su chénh 1éch nhét dinh, duong cong suét
khi st dung HTPL ban dan c6 tiép diém diéu
khién 1a 8 kW tmg vé6i toc d6 dong co dat
500 v/p trong khi dudng cong sudt khi sir
dung HTDL ban dan khéng c6 tiép diém la
8,5 kW, tang 6,25%. Tuy nhién dudng cong
suat khi st dung HTPL ban dan khong cé
tiép diém tang nhanh hon va c6 su chénh
léch 16n nhét tai toc do dong co 2000 v/p, dat
76 kW trong khi khi sir dung HTDL ban dan
c6 tiép diém diéu khién chi dat 72 kW. Cong
suat dong co dat gia tri 16n nhat ¢ toc do
dong co 3.200 v/p & HTPL ban dan co tiép
diém 12 91,2 kW con & HTDL ban dan khong
c6 tiép diém 1a 92,8 kW.

Dbi voi mémen xoan ciia dong co phét ra
khi lip HTDL bén dén c6 tiép diém va HTPL
ban din khong c6 tiép diém ta thay hai duong
thé hién m6 men cling c6 su chénh 1éch dang
ké. O toc do dong co 500 v/p khi ma duong
thé hién mo men khi sir dung HTDL ban dan
khong c6 tiép diém dat 152,78 Nm, con sur
dung HTPL ban dan khong co tiép diém dat
162,33 Nm. O téc do 1000 v/p md men khi sir
dung HTDL ban dan c6 tiép diém ting cao
hon. M6 men xoan dat gia tri cuc dai tai tde
d6 dong co 2000 v/p, khi st dung HTDL ban
dan khong c6 tiép diém dat 343,76 Nm, con
sir dung HTPL béan dan khong c6 tiép diém
dat 362,86 Nm. O céac téc do dong co 16n hon
2.000 v/p thi m6 men cua dong co phat ra c6
xu huéng giam dan.

400
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——COTD
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Hinh 8. Dé thi dwong ddc tinh mé men
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5. KET LUAN

Qua két qua nghién ctru ndy, c6 thé nhan
thdy viéc thiét ké, ché tao, lip dat va thu
nghiém HTPL ban dan khong co tiép diém
thay thé cho HTPL ban dan co tiép diém la
hoan toan thuc hién duoc, c6 tinh kha thi cao.
Dong co lam viée tbt, on dinh & moi ché do,
cong sudt va mod men co ting 1én mic du ting

khong nhiéu. Ddng thoi viée chuyén ddi khong
qua phtrc tap, khong lam thay doi 16n két cau,
chi phi khéng dang ké (khoang 1.400.000
ddng) do tan dung duoc nhiéu chi tiét, bo phan
cia HTDL cii theo xe. Hién nay chung t6i da
tién hanh lip dit cho nhiéu 6 t6 tai Trudng
Trung cap Ky thuat Mién Trung phuc vu cho
cong tac day va hoc lai xe trong quan doi.

TAI LIEU THAM KHAO

[1] Binh Ngoc An (1993), Trang bi dién 6 t6-may kéo, Gido duc, Ha Noi.

[2] Db Vin Diing (2007), Hé théng dién va dién tir trén 6 t6 hién dai, Pai hoc quic gia Tp. HCM.
[3] Nguyén Hitu Can, (2004), Thi nghiém 6 t6, Nxb Khoa hoc k¥ thuat.

[4] Asromo6wmis 3WJI-130 u ero moaudukarmu, (1980), Mamuaocrpoerne, Mocksa.

[5] Asromoouns 31UJI 131 u ero moaudukarmu, (1978), Mamunoctpoerue, Mocksa.

Tdc gid chiu trdch nhigm bai viét:
TS. Nguyén Thanh Tuin

Truong Pai hoc Nha Trang

Email: nguyenthanhtuan@ntu.edu.vn




