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TOM TAT

Chan dodn trang thai hoat déng clia déng ca dét trong la maét yéu cau bat budc trong qué trinh
bao dudng va stfa chlta dong co dét trong hién nay. Xac dinh dién bién dp suat nén tdc thai theo
thai gian trong trang thai khong danh It véi chuyén dong do may khai dong kéo la mét trong
nhing thong sé quan trong dé danh gié tinh trang hoat déng ctia ddng co. Khi hé théng phat luc
va hé théng phan phoi khi clia dong co hoat déng khéng ding véi thong sé ki thuat kéo theo
sai 6 clia cac hé thong khac hoat dong khéng 6n dinh. Vi phuong phap xac dinh ap sudt trong
trang khong dénh Ira clia déng co & cac ky Hut — Nén — X3, chiing ta cé thé xac dinh két qua céc
diém nut clia d6 thi dé két luan trang théai hoat dong ctia hé théng phat luc va hé théng phan phéi
khi mot cach chinh xac. Ap dung phuong phap nay, sé thuc hién cac bién phap bdo dudng dong
co mét cach nhanh chéng vai cac thiét bi, quy trinh bao tri bang dung dich bao dudng cuéng bic
hoa trén vao méi chat cong tac khi dong co dang hoat déng hodc xac dinh trang thai hu hong
dang ton tai dé thuc hién sra chfa dung hé théng, nham muc dich thay thé cho cac quy trinh
thuc hién thao ra dong co dé phan tich trang thai hu hdng ma cac tram bao tri hién nay dang thuc
hién. D& thuc hién dugc diéu nay, trong bai bdo nay nhom tac gid da thuc hién bang phuong phéap
nghién clu ché tao ra thiét bj do ap suat nhanh trong xylanh ctia déng xang tuc thai trong trang
théi khong dénh 1Ua, dua trén co s& ly thuyét dong co dot trong xay dung dé thi thé hién dugc
guan hé &p suat bang nhdm xac dinh cac diém mut trong trang thai nap, nén va thai vdi sai sé nho,
thay thé cho cudng buc nhu hién nay dang dung.
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Tu khoa: Chan doan &p suét, 4p suat nén tic thdi, ty s6é nén dong

GIGI THIEU

Trong nhiing ndm gan déay, d€ chdn doéan chinh xac
trang thai hoat dong ctia dong co hién dai trude khi
quyét dinh stia chita. Nhiéu cong trinh khoa hoc trén
thé giéi da dugc cong b6 v6ixu hudng nghién ctiu dnh
hudng cta ap sudt cudi ky nén dén tinh nang ky thuét
ctia dong co chu yéu la xdc dinh dp sudt nén nhim
xdc dinh muc d6 anh hudng cta viéc thay déi t6c do
dot ngot dén ap sudt xilanh trong déng co, dua ra mo
hinh t6t nhit phuc vu cho viéc tinh toan mé phdng
thay cho thuc nghiém dé€ canh bdo vé qud trinh lam
viéc ctia dong co nham khac phuc nhiing sy ¢4 xay ra.
Nghién ctu cac thong sé anh hudng dén ap sudt khi
nén trong xilanh ctia dong co diesel phun truc tiép, két
qua cho thdy nguyén nhén ctia viéc gidm chat lugng
nén chu yéu la do hao mon va hu hong giodng nip
may 2. Bén canh d6 nghién cttu sy lam viéc khong
6n dinh cta xupap do géc dong ma lam thay ddi ty
s6 nén dan dén thay d6i ap suit khi trong xilanh, 1am
giam hiéu sudt nhiét ctia ddng co>. Hoic cic nghién
ctu c6 stt dung dén di liéu ap sudt cudi ky nén, da
cho thay két quéa ctia mot hé thong chdn dodn c6 thé
dat hiéu qua 92% trong phat hién tinh trang ctia cac

xupap nhu ntt gay, chdy 16m bé mat va hao mon va
dy doan trang théi hoat dong ctia dong co®>. T cac
nghién ctiu trén cho thay, d€ chdn dodn trang théi hoat
dong ctia dong co, chung ta xac dinh ap sudt dién bién
xilanh trong trang thdi khong danh Itta bang cach xay
dung thiét bi do nhanh phuc vu cho phuong phap nay.
Céc nghién ctiu dudng dic tinh dp suét chuén trang
thai khong danh lua, cho thdy dp suit ky nap va xa
6 gid tri tuong d6i véi nhau tai moi diém trong giai
doan dién ra qué trinh. Néu c6 sy thay d6i bat thuong
dién ra trong céc gian doan nay chiing t6 dong co
gap van dé, ap xudt nap hay xa c6 ddu hiéu ting giam
bat thudng sé anh hudng t6i hiéu sudt, dong thoi gay
hu hong cho cédc cum chi tiét quan trong trong dong
co. Theo nghién ctiu? xupap nap mé sai thoi diém
lam viéc dan dén khi sét trong budng dst doi ngugc
lai dong thoi khi nap méi dang nap vao budng dét
(Hinh 2) nén & cu6i ky xa tang dp sudt dot ngot & goc
trung diép nén dudng 4p suét bat thuong.

CO SO LY THUYET

Tu nguyén ly hoat dong ctia dong co ddt trong, bing
quan hé dién bién dp suéit nén theo thoi gian (Hinh 1)

Trich dan bai bao nay: Hung N D, Thdng V V, Huy L D. Nghién citu va ché tao thiét bi do ap suat nén
tuc thoi dung trong chan doan déng co. Sci. Tech. Dev. J. - Eng. Tech.; 5(51):100-108.
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Hinh 2: Ap suit nén dot ngot & géc tring diép nén dudng ap suat bat thuong
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Hinh 1: Dién bién 4p suat cia dong co theo thai
gian.

chung ta c6 thé xdc dinh trang théi hoat ddng ctia hé
thong phat luc va hé théng phan phdi khi bing cac
diém nut cua ky hoat d(f)ngé. Diém 1,2,14 thé hién 4p
sudt cyc dai tai thoi diém khong danh lua, diém 3,4,5
cdc nut dp sudt ky gidn ng, diém 6,7,8 cdc nat dp suit
ky x4, diém 10,11,12,13 céc nut ap sudt ky nap.

Cac thong s6 dic trung trong khi nghién ctu dién
bién 4p sudt trong trang thai khong danh ltta cia dong
co 1a co 56 xac dinh phén tich trang thai hoat dong.

o Ap sudt khi nap (Py):

Déi v6i dong co 4 ky khong tang ap

Pk =Po—Apo (1)

Trong do:

Apo - Tén thét dp sudt do can cua loc khi va dudng
nap (PSI).
Po - Ap sudt khi quyén (PSI).
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Dai v6i dong co 4 ky tang ap:

Pk = Ps — Dpm (2)

Trong do :

Ps - Ap suét sau médy nén khi nap (PSI).

Apy, - T6n thit ap suét do lyc can ctia thiét bi lam mét
khi tang ap (PSI).

Ap sudt cudi ky nap (P,)

Pa =Pk —Apa (3)

Trong do:

Pk - Ap sudt khi nap.

Ap, - T6n thét ap sudt trong qud trinh nap.

Ap sudt cudi qua trinh nén (p.): Tt phuong trinh nén
dabién’:

PV =Py
v, 4
P.=P, (V”> = P,e"! @
[
Trong do:

P, - Ap suit cudi qué trinh nap.
P, - Ap suit cudi qué trinh nén.

- Thé tich toan bo.

- Thé tich budng chay.
€ - Ty s6 nén.
Khi trang théi lam viéc ctia cum piston - xilanh bi mon
16n hon gié tri cho phép, sé lam thay d6i chat lugng
ctia moi chét céng tac bi nén trong budng dét, dong
thoi gy that thoat nhiét lam giam n; (Hinh 3). Muéi
than bam trén dinh piston lam gidm thé tich budng
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€4 Ty s6 nén dong

Dotiqunteguatysomavin

Ve = IDS,

S, = S(1+2cosA)+L_ L2_<SsiznA)2
__=z 2
- Ve = g P 5

PHUONG PHAP NGHIEN CUU

Dé thuc hién chin dodn trang théi hoat dong ctia dong
co, mo hinh thiét bi dugc xiy dung va bé tri nhu
(Hinh 5) dé thu thép di liéu dién bién ap sudt trong
thiét bi ding. Cam bién mang ap - dién tr& cho ca 3

Hinh 3: D6 thi quan hé gilra e va n;

vi tri do dp sudt budng d6t, ap sudt ndp mdy va ap suét
cacte, trong d6 day do cua cam bién dp sudt budng

dot tuy thudc vao loai dong co. Mach xt ly tin hiéu:
mach Raspberry Pi 3 model B va chip MCP3208 lam

nhiém vy chuyén ddi tin hiéu analog (tin hiéu tra vé

ool ) I ctia cdm bién) thanh tin hiéu digital (tin hiéu nhan va
E:, : ‘ - = Eu% xt ly dugc ctia Raspberry). Ngon ngii 14p trinh: Ngon
- a w3 ngii 1ap trinh Python tit két qua c6 dugc ching ta cd

thé xdc dinh trang thai hoat ddng ctia dong co.

e el = ER S

Hinh 4: C4u tao 6ng ndi dau do ap sudt buéng dét.
1. Cam bién; 2. Dau nGi 6ng - cdm bién; 3. Dau bam
6ng; 4. Ong néi; 5. Dau néi 6ng — dadu chuyén ren; 6.
Pau chuyén ren

dét hodc o6 16p cén ban bam trén mit tiép xuc xu-
pap diing 1am gidm qua trinh sdy ndng lugng khi nap
di vao budng dét dong thdi mudi than bam trén bé

mit tiép xuc & cac moi chdt lam mat ctia xilanh sé lam
ngan can qua trinh tai nhiét ra moi trudng lam tang
n;. Tris6 nj cho tiing loai dong co dugc xac dinh theo

. Hinh 6: So d6 tinh ty s6 nén dong. S.:Hanh trinh pis-
phuong phap gin ding dya vao phuong trinh cong va 4 o e P

ton c6 ich, S: Hanh trinh piston danh nghia, L: Chiéu

sy trao ddi nhiét trong qud trinh nén, gid trin; c6 thé dai thanh truyén, R: Ban kinh quay truc khuyu BCT:
chon theo cong thtic sau: Piém chét trén, DCD: Piém chét dudi.
1.986
ny— (5)

1=
4.640.00067, (1+¢&k1)
e Tinh todn bu mét ap ap sudt khi ldp 6ng do 1am thé
Xay dung biéu d6 tra bang cho thiét bi.
o Ty s6 nén dong (¢;) (Hinh 6) la ty s6 cta thé tich
xilanh tai vi tri xupap nap dong va thé tich buéng dét. Vong Vi + Vo +V3+V4+Vs5+ Vs
T§ s6 nén déng, c6 anh hudng quyét dinh dén dp sust _ 3,4°m (13+20) n 6,427 (35+ 110 +48)

tich budng chdy tang.

nén ctia dong co. Mot trong nhiing yéu té anh hudng 4 4
dén ép suit nén 1a gdc md xupap nap, goc dong xupap ) 10’7 82l 10°% 82l 5 282\ (0
nap, goc md xupap x4, goc déng xupap x3a, goc trung 4 4 4 4 |3 4
diép, d6 md xupap. 6%m.11

n ~ 7675 (mm3 )

(= © , s

Ve Khi 1dp thém d4u do 4p suét xilanh vdi thé tich 6ng

Véi : (Hinh 4), 1am ting thé tich budng dét vi thé, khi sau
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Hinh 5: So d6 bé tri thiét bi xac dinh ap suat nén.

do 4p suéit cin nhan thém hé s6 bu k dé hiéu chinh gia
tri p suét do dugc vé gan dung gid tri 4p sudt budng
dot thuc té€ ctia dong co, voi:

Vet Vong

k (8)

Ve

trong do: k : Hé s6 bl

Ve : Thé tich budng dét.

Vong: Thé tich 6ng n6i.

o Thuit todn chudn dodn dya trén cic thong s6 dau
vao la gid trj 4p sudt:

- Ppuax: Ap sudt t6i da theo tinh todn.

- Ppuin: Ap sudt t6i thiéu theo tinh todn.

- Pey: Ap sudt cuéi ky nén ctia cc xilanh

KET QUA VA THAO LUAN

Trong bai bao nay, chiung toi chon thtt nghiém trén hai
md hinh dong co SYM T880 (1) hoat dong tot, (2) cd
d4u hiéu hu hong, vé6i thong s6 ky thuét (Bang 1).

o Két qua do trén mo hinh dong co (1)

Két qua trén cho thdy (Hinh 8), gid tri do dugc bing
thiét bi 4p sudt phtt hgp véi gid tri tinh todn Iy thuyét
va gia tri kiém ching.

T két qua nay, cho thdy su tang ap sut ciia may 2,3,4
tang hon gia tri ly thuyét la do mu¢i than bam trong
vach buéng dét va xilanh (Hinh 7) lam gidm v, lam
cho ap sudt cudi nén. Két qua thyc té (Bang 2) nay cho
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Hinh 7: Mudi than bam trén piston trong buéng dét.

théy, khi dong co hoat dong do qud trinh thay d4i lién
tuc ctia moi chat cong tac, goc danh lta, chit lugng
nhién liéu tao nén mudi than bam vao budng dét lam
gidm thétich v, gy nén sy mat mat ty s6 nén ca dong
0, 1am cho dong co hoat dong khong 6n dinh. Chinh
vi thé, néu khong c6 thiét bi d€ chdn dodn tdt trong
giai doan dung trong sé gy rit nhiéu anh huéng dén
tudi tho dong co nhu hién tugng chdy sém & t6c do
thép lam hung hong piston, buong d6t. Hodc géy ra
hién tugng kich né sé lam thang piston, hu hong dong
co. Bing két qua phan tich trén do thi chung ta c6 thé
duing bién phap dét b6 hong ma khong thao ra dong
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Bang 1: Théng sé ky thuat

Loai dong co

Dung tich xilanh (V—h)

DPudng kinh xilanh x hanh trinh piston (DxS)
Ti s6 nén (&)

Goc dong xupap nap mudn (A)

Chiéu dai thanh truyén (L)

Hé thong lam mat

Hé thong bai tron

Hé théng nhién liéu

Xang, 4 ky, 4 xilanh thdng hang
1343 cm®

75x 76 mm

9.1:1

400 sau BDCD

133 mm

Nudc

Cudng biic

Phun xéng da diém

Hé thng dénh ltia Panh lira tryc tiép
Hanh trinh c6 ich tinh todn S, 64,885 mm
Ty s6 nén dong &4 7,915
Ap sudt nén cuc dai ctia DC tinh todn Py, 240 Psi
Bang 2: Két qua do ap suat déng co' 1
Xilanh Pmax (do Pmax (do Sai s6 dp Toc do  Técdong dongco  Saisd téc
bang thiét béng dong  suét dong co  (do biang mdy do  do
bi chudn hé do ap (tinh bing  t6c do dong co)
doén) sudt) thiét bi
chuén
doén)
Pon vi PSI PSI % RPM RPM %
Pongco  Thycnghiém 239,69 230 4,0 304 293 3,6
1 1
Thyc nghiém 243,84 235 3,6
2
Thyc nghiém 250,78 245 2,3
3
Thyc nghiém 248,75 235 32
4
Tinh toan ly thuyét 240 PSI

co nhu dung thiét bi HHO, hay cac dung dich phu gia
pha vao nhién liéu lam mém bo hong dé€ phan ra va
tach ching ra khoi budng d6t ctia dong co.

o Két qua do trén mo hinh dong co (2)

Két qua trén cho thdy (Hinh 9), gid tri do dugc bing
thiét bi 4p sudt phtt hgp véi gid tri tinh todn Iy thuyét
va gid tri kiém ching. Tt két qua nay cho théy, su mat
mat ap suéit ctia cdc mdy 1,2,3,4 do xupap déng khong
kin & cdc may.

Muoi than badm vao mit hinh ndm xupap (Hinh 10)
lam cho xupap déng khong kin béing két qua trén
do thi cho thdy dp suét cudi nén thdp dao dong trén

duong hut, thai cao cho thiy xupap dong khong kin
két qua phan tich thuc té trén dong co 1a hoan toan
hop ly vdi két qua chin doan. Két qua (Bang 3) nay
cho thdy, chung ta c6 thé xdc dinh hién tugng lam
giam hiéu sudt nap ctia dong co do muoi than bam
vao xupap mot cach hiéu qua ma khong thao ra két
cdu hong nap. Nhu chiing ta da biét, néu thao ra hong
nap cua cic dong co hién dai mat rat nhiéu thoi gian
va doi khi con phai dung thiét bi d€ day lai cdc co ciu
trong hong nap. Dung két qua nay ching ta c6 thé
phuong phép xuc ria hong nap ma khong dung bién
phép thdo ra dong co ting kha ning kinh té trong qua
trinh bao tri ddng co, tang hiéu qua, bdo dam tudi tho
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Hinh 8: K&t qua do ap suat dong co 1.

cho dong co.

KET LUAN

Tu hai két qua nhén dugc sau khi do dién bién 4p suét
nén tuc thoi ctia hai dong co cung kiéu loai véi nhiing
thong s6 két cdu gidng nhau, cho thiy néu xac dinh
dién bién 4p sudt nén cha trang thai khong danh lua
ching ta c6 thé két luan dugc trang théi hoat dong
ctia dong co. So sanh két qua do (Bang 2) ctia dong
co SYM T880 (1) véi thiét bi so sanh c6 sai s6 16n nhat
4% va so véily thuyét tinh todn 4,29%. D0 sailéch nay
cho thdy tat cd déu nho hon 10 (PSI) néu 4p dung cac
tiéu chuén chdn dodn dong cola hoan toan phithgp va
c6 thé két ludn trang thai hoat dong t6t dong co nay.
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Con dong co SYM T880 (2) véi muic sai s6 16n nhat
ctia so v6i thiét bi kiém chuén la 3,6% (Bang 3). Duya
vao tiéu chuén tinh todn va hinh dang dic tinh cta
dién bién ap sudt®® ching ta c6 thé thiy muoi than
lam hé xupap ctia dong co va cho mic sai léch nén so
v6i ly thuyét chdn dodn 16n hon 10 (PSI).

Bang phuong phép do dién bién dp sut, khi 4p dung
bo thiét bi chdn doén vao thuc tién stia chita 6 t6 hién
nay trong thuc t€ hién nay gitp cho cc ky thuét vién
tai cdc co s§ stia chita chén dodn trang thai hoat dong
co mét cach nhanh chéng chinh xéc. Bing cc gid tri
thuc nghiém & Bang 2 va 3 va d6 thi xdc dinh dién bién
thuc nghiém trén [Hinh 8 va 9] ding bo do 4p sudt dé
xdc dinh duoc gid tri cac diém mut ap suét cha duong
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Bang 3: K&t qua do ap suat déng co 2

Xilanh Pmax (do Pmax (do
bang thiét bang dong
bi chudn hé do 4p
doén) sudt)

Don vi PSI PSI
Dongcol Thuyc 197,65 195

nghiém 1

Thuc 196,45 190

nghiém 2

Thuc 209,13 205

nghiém 3

Thuc 204,72 200

nghiém 4

Tinh toan ly thuyét 240 PSI

Sai s6 dap Toc d6 Toéc dong dong  Sai s6 tdc
sudt dong o co(dobangmdy  do
(tinh bing  do t6c do dong
thiét bi co)
chuin
doén)
% RPM RPM %
1,3 325 321 1,2
3,6
2,0
2,1

Hinh 10: Mugdi than déng vao xupap

dac tinh dién bién dp sudt trong trang thai khong danh
ltia ctia dong co c6 thé, xdc dinh trang théi hoat dong
ctia hé thong phat luc va hé thong phan phdi khi dang
gap phai. Tu d6, xay dung quy trinh stia chiia, bao tri
dang cach han ché céc chi phi théo ra, tang tinh kinh
t€ gidm chi phi nhan lyc cta phuong phap chdn doan
hién nay dang dung. Trong tuong lai néu xay dung
dugc co s¢ dii liéu hoan chinh cho nhiéu loai dong
0, ching ta c6 thé dung phuong phdp nay bing cach
truy cip d6 thi t6i han cdc ddu mut cta loai dong co
dé chén dodn thong minh chi ra trang thdi hoat dong

ctia dong co.

LOI CAM ON

Chuing t6i xin chan thanh cam on truong dai hoc bach
khoa TPHCM- Pai hoc quéc gia da hé trg kinh phi
cho dé tai nghién cttu khoa hoc cép truong ma sé
20200079/ Trudng nam 2020 - 2021 d€ ching t6i thuc
hién dé tai nay.

XUNG DOT LO1iCH

Nhoém tac gia xin cam doan rang khong c6 bat ky xung
dot loi ich nao trong cong bé bai bao.

DONG GOP CUA TACGIA

Nguyén Dinh Huing 1én y tudng va viét bai bo.

Vi Viét Thang thiét lap mo hinh thi nghiém.

Lé binh Huy phan tich va xti ly dii liéu ti di liéu thuc
nghiém.
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ABSTRACT

Nowaday, diagnosing the operating state of an internal combustion engine is a mandatory require-
ment in the process of engine maintenance and repair. with method measuring instantaneous
compression pressure in the non-ignition state driving by the starter motor, which result deter-
mine one of the important parameters to evaluate the operating condition of the engine. When
the piston, connection rod, crankshaft and intake, exhaust systems is having faults to make other
systems operation unstable.With method determine the results of the nodes of the graph pressure
in cylinder from intake stroke - compression stroke - exhaust stroke, we can define operating status
faults the cylider head, gasket, piston, piston ring, liner components and intake, exhaust systems.
Using this method, we can implement maintenance engine quickly with modern equipment clean-
ing when the engine is operating idle speed or finding state of failure to perform engine to correct
repair of the system, replacement the uninstalls procedures of the engine to analyze the failure sta-
tus that current maintenance stations are performing. To achieve the goal, we have made suitable
instantaneous compression gauge in the non-ignition state with low tolerances and building de-
termine pressure relationship of internal combustion engine model define of intake — compression
— exhaust statusby pressure characteristic, to replace the current compression gauge.

Key words: pressure diagnosis, instantaneous compression pressure, compresure ratio
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