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TOM TAT

Trong linh viec san xudt néng nghiép ciia nwde ta hién nay phan Ién cdc logi dong
co diesel co nho da dwoc sw dung. Cac loai dong co do chu yéu dwoc nhdp khau, mét
phan dwoc ché tao trong niede, do nhiéu 1y do khdch quan va chii quan ma hé so kj
thudt, ddc biét cdc dwong ddic tinh dong co khéng con leu trit, diéu do gdy khé khdn
cho cac nha khoa hoc khi thuc hién nghién ciu, thiét ké cdi tién dong co va tinh toan
lién két dong co véi cac mday néng nghiép. Hién tai dé xdc dinh ddc tinh déng co nguoi
ta thuwong diing phirong phdp nghién ciru thwe nghiém, sir dung cdc thiét bi thwong mai
hién cé dé xdy dwng, diéu dé khéng phit hop doi véi cdc co sé siva chita vira va nhé vi
gid thanh chi phi rat I6n. Vi vdy, trong cong trinh nghién ciru nay nhém téac gia sir dung
phuwong phdp nghién ciru thwe nghiém dé xdy dung déc tinh dong co diesel trén bing
phanh thiy tinh ldp rdp va ché tao trong nuée. Ddc tinh ngoai déng co RV125-2 do
Viét Nam ché tao duwoc xdy dung co do sai léch so voi dac tinh dong co nguyén ban
duwGi 5 %, voi két qua do cé thé chap nhan.

Tir khéa: Bom thuy lie; Bang phanh thiy tinh; Pdc tinh ngodi; Pong co diesel; Van tiét
lweu.

ABSTRACT

In the agricultural production sector of our country today, most of the small diesel
engines have been used. These engines are mainly imported, some are manufactured
domestically, due to many objective and subjective reasons, the technical records,
especially the engine characteristic curves are no longer stored, which makes it difficult
for scientists to conduct research, design improved engines and calculate the engine
connection with agricultural machines. Currently, to determine the engine characteristics,
people often use experimental research methods, using existing commercial equipment to
build, which is not suitable for small and medium-sized repair facilities because the cost is
very high. Therefore, in this research work, the authors use experimental research methods
to build the characteristics of diesel engines on hydrostatic brake belts assembled and
manufactured domestically. The external characteristics of the RV125-2 engine
manufactured in Vietnam are built with a deviation from the original engine characteristics

of less than 5%, with that result being acceptable.
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1. PAT VAN DE

Véi dic thu nude ta san xuit nong nghiép 13 chinh, van dé co gi6i hoa cac khau
canh tac trong san xuat nong nghiép 1a chii dao gdp phan ning cao ning xuit va chat
lwong san phim ndéng nghiép. Ngudn dong luc chinh dugce sir dung trong linh vire Nong
- Lam nghi¢p hién nay 1a cac dong co diesel ¢d nhoé tir 8 — 35 ma luc. Céc loai dong co
nay phan 16n 14 nhap khau, mot phan nho 1a ché tao trong nudc, vi nhiéu 1y do khach
quan ma hd so ky thuat dic biét duong dic tinh dong co khong con, diéu d6 gy khod
khin cho cac nha nghién ctru thiét ké cai tién dong co ciing nhu danh gia tinh trang suy
giam k¥ thuat dong co sau qua trinh sir dung. Dé c6 duoc dudng dic tinh dong co hién
nay c6 thé sir dung hai phuong phép 1a tinh toan 1y thuyét va hoan toan xay dung bang
thi nghiém truc tiép dong co trén thiét bi chuyén dung. Vi viéc xay dung theo tinh toan
1y thuyét chi phu hop véi dinh huéng nghién ciru ban dau khi thiét ké dong co, va két
qua khong dap tng dugc vai cac diéu kién st dung cu thé cta dong co. Pdi véi phuong
phép nghién ctru thuc nghiém cho ta két qua chinh xac nhat, pht hop véi loai dong co
va diéu kién 1am viéc cu thé, tuy nhién v4i phwong phap nay co chi phi cao vi phai st
dung thiét bi do phirc tap, hién dai. Mot trong thiét bi dugc st dung 1a ban thir nghiém
dong co c6 két cdu hé thdng phanh dién, phanh co khi, phanh thay luc dé tao tai [1].
Tuy nhién theo phuong phap thuc nghiém trén cac thiét bi thuong mai nhap khau hién
co thi chi phi rat 16m, vugt qua kha nang & cac co s stra chira vira va nhé. Do do, vigc
nghién ctru xay dung dac tinh dong co diesel theo thyc nghiém trén thiét bi khao nghiém
dong co lap giap ché tao tai co s dao tao dai hoc trong nudc 13 can thiét va phu hop,
g6p phan giai quyét kho khin vé kinh phi cho cac co sé stra chita dong co vira va nhod
khi danh gia chinh xac tinh trang k¥ thuét cua dong co diesel nhat 1a dong co sau sir
dung.

2. NOI DUNG NGHIEN CcUU
2.1. Poi twong nghién ciru

Dé phuc vu nghién ctru dé tai ching tdi chon dong co diesel RV125-2 do Viét Nam
ché tao (H.1) 1am ddi tuong thuc nghiém [2]. Cac thong sé ky thuat dugc trinh bay trén
bang 1.
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diesel RV 125-2

bong co RV125-2 la dong co diesel 4 ky c&
nho, mot xi lanh dugc trang bi bo diéu tdc ly thm moi ché do. Loai dong co nay khong két
cau buong trudc dang xody 16c RICADE ma két cau loai budng ddt théng nhat [2]. Nhién
liéu diesel duoc phun truc tiép vao budng dbt cudi ky nén véi ap suét cao (>22Mpa) do d6
dong co co két cau nho gon nhung cho cong suit cao.

Hinh 1. Bong co

Bdng 1. Thong s6 k¥ thuat cua dong co RV125-2"

TT Thong so Don vi Giatri
1 Thé tich xy lanh (cmd) 624
2 Cong suat dinh mac (M4 luc/vong/phat)  10.5/2200
3 Cong suit cuc dai (M4 luc/vong/phat)  12.5/2400
4 Moment cuc dai (kgm/vong/phat) 4.04/1800
5 Ty s6 nén - 18
6 Suat tiéu thu nhién liéu (g/Ma luc.gio) 185
7 Hé thdng khai dong Tay quay, Khai dong dién
8 Trong luong (kg) 105

9 Kich thudc Dai x Rong x Cao (mm) 747 x 370 x 472

*3S6 lieu do nha may cung cap.
2.2 Thiét bi va phwong phap thi nghi¢m

Puong dic tinh tdc d6 1a duong biéu dién mdi quan hé giita cong suét hiéu dung

Ne, md men quay Me, chi phi nhién liéu gio Gt va suét tiéu hao nhién liéu ge theo s6

vong quay dong co n [3, tr.163]. Cac loai dong co diesel déu c6 bo diéu chinh toc do dé
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duy tri s6 vong quay cua truc khuyu trong mot giéi han nhat dinh khi tai trong ngoai
thay d6i [4, tr.542]. Duong dic tinh toc do cua dong co diesel phu thudc rit nhiéu vao
dic tinh cua bo diéu tdc, do d6 nd con goi 1a duong dic tinh ty diéu chinh. Pé c6 dugc
cac s6 liéu xay dung dudng dic tinh dong co RV125-2 chang t6i tién hanh thi nghiém
tryc tiép dong co trén ban thir nghiém dong co kiéu phanh thay tinh, theo nguyén tic
diéu chinh tiét luu mach ra cia bom thuy lyc tai B mon Dong lyc Khoa Co dién Hoc
Vién nong nghiép Viét nam [5, tr.53]. So d6 hé théng thir nghiém cong suit dong co
trén bang phanh thuy tinh [6, tr.42] (Hinh 2).
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Hinh 2. So d6 hé théng thir nghiém dong co RV125-2

1- Péng co RV125-2 ; 2- Khép lién két ; 3- Hop giam toc; 4- Khép lién két véi bom; 5-
Bom ta0 tdi; 6- Cam bién heu lwong, &p suat; 7- Van tiét heu; 8- Van an toan; 9-Thing
ddu; 10- Bom lam mat; 11-Két 1am mat; 12, 13- M6 to quat 1am mat; 14- Cam bién téc do
quay; 15- Bom dp luc cao;16- Bau loc; 17- Thung nhién liéu diesel.

Pong co thir nghiém RV125-2 lip trén khung, khép ndi 2 1a khép dan hoi lién két
giita banh da dong co va6i hop giam toc 3, khop 4 lién két gitra hop giam toc va bom tao tai
5. Pé diéu chinh luu luong dau cap cua bom dung van diéu chinh 7, ngoai ra con cé van
an toan 8. Bé cung cap dau cho hé thdng thay luc 6 thing dau 9, dé 1am mat dau trong hé
théng ¢ bom thay luc 10, bo 1am mat dau 11, quat 13, dé xac dinh tdc d6 quay truc bom
st dung cam bién téc do quay14 (Hinh2).

Trong hé thong thi nghiém s dung cam bién ap suat loai Huba Control - 400 cua
Thuy Si c6 pham vi do ap suét tir 0 — 400 bar, tin hi¢u dong dién tir 4 — 20 mmA (Hinh.3);
Pé xac dinh luu lugng cung cap ciia bom c6 cam bién luu luong loai LAKE-50 ctia My ¢6
pham vi do Iuu luong tir 0.4 -190 lit/ph, tin hiéu dién ap tir 0 — 5 von hoac dong dién tir O
— 20 mmA (Hinh 3), cam bién s6 vong quay duoc st dung la loai quang hoc model E3F2
[7, tr.129].
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Cim bién ap suat Cam bién hru leong
Hinh3. Thiét bi do luu lwong va &p suat

Trén hinh 4 13 so do két ndi may tinh, bo gom NI — USB 6008/6009 véi thiét bi do
lru lwgng LAKE-50 va &p suat Huba Control — 400 [6, tr.42].

e =
=3
NI-USB
6008
6009 —
2 —]— ]
5

Hinh 4. So d6 két néi bo gom NI — USB 6008/6009 véi may tinh

1- Cam bién &p sudt ; 2- cam bién lueu heong; 3- cam bién vong quay;
4- b gom NI 6008/6009 - 8 kénh; 5- may tinh

May tinh 5 (hinh 4) duoc cai dat phan mém do Dasyab 11. Bé t6 chic thi nghiém xéac
dinh cac thdng sé can thiét cia dong co RV125-2 trude hét phai xay dung duoc cac modun
do, trén bd gom 8 kénh NI 6008/6009 dugc bb tri cac kénh nhu: do sé vong quay truc bom
1a kénh 0; xac dinh luu luong cap cua bom thuy lyc 13 kénh 2; xac dinh &p suat cip bom
thay luc 12 kénh 6. Trén hinh 5 14 so d6 chudi do dé xac dinh céc théng sé can thiét cho
viéc xay dung dac tinh dong co RV 125-2,
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Hinh 5. So d6 chudi do xac dinh s vong quay, luu lwong va 4p suat

Nhiém vu cac mé dun trén so do (hinh 5) nhu sau: Module TaskDA c¢6 nhiém vu lién
két giita cac kénh cua Dasylab. Nhiém vu loc cac tin hiéu tan sé nhiéu 1a mé dun Digital;
Dé chuyén doi tan sb thanh cac xung tiéu chuan cua tin hiéu vong quay truc bom nho md
dun Pulse-Anal; dé tinh toan céc gia tri do theo yéu cau c6 md dun Scalling va Formula,
tap hop céc s liéu théng ké nho mé dun Statistics; dé ghi va hién thi két qua dang db thi
nho mé dun Recorder, ghi cac két qua thi nghiém vao file DDF, ASC nho mé dun Write.
S6 vong quay cua truc bom thay lye, luu lwong cung cap cia bom va ap suat la thong sé
can phai xac dinh khi thi nghiém dong co.

2.3 Tién hanh thi nghiém

Trudéc khi thi nghiém can phai kiém tra tinh trang ky thuat ciia dong co RV125-2, cho
dong co 1am viéc ché d6 hAm nong 5 - 8 phut dé dong co dat dén nhiét do 70 — 80 do C.
Tir s6 vong quay cuc dai cho phép ciia bom thay lyc ta phai tinh toan pht hop gitra hop
giam toc va dong co dé co dugc ty sb truyen hop 1y. Bé ¢ duoc cac thong sb phi hop khi
xay dung dic tinh ngoai dong co thi trong qua trinh thir nghiém tay ga ludn ludn dé & vj tri
cung cap nhién liéu cuc dai. Bé xac dinh diém chay khong cuc dai trén d6 thi dic tinh dong
co ta dé ting ga 100% va giit on dinh vi tri d6 tir 2-4 s, khi d6 dong co 1am viéc & ché do
khong tai, cam bién téc d6 xac dinh duoc s6 vong quay cuc dai khong tai. Bé co duoc diém
{rng s6 vong quay thap nhét trén d6 thi dic tinh dong co ta diéu chinh luu luong mach cap
ctia bom thuy lyc bing cach vin van 7, khi d6 luu luong cap bom giam di va ap suét cap
ting 1én, m6 men can truc bom qua hop giam tdc dit 1én banh da dong co ting dan dén sd
vong quay dong co giam di dén khi gan chét may, cam bién toc d6 ghi nhan lic do 1a sé
vong quay dong co nho nhét [8]. Dé xac dinh cac diém con lai trén dd thi duong dic tinh
ta tién hanh diéu chinh van 7, tng véi mdi vi tri cua van ta quan sat man hinh may tinh
thdy muc 6n dinh cta 4p suat va luu luong trong thoi gian 4- 5 s 1a duoc, sau d6 chuyén
sang vi tri van tiép theo. Can luu y rang tng vai mai vi tri van tiét luu 1a mot muac tai dat
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1én banh da dong co thtr nghiém. Khi diéu chinh van tiét luu can chi y s vong quay truc
bom sau mdi muc tai thi cach déu nhau theo qui luat giam hoic ting khoang 120 dén 150
vong/phut.
3. KET QUA NGHIEN CUU
3.1 Phwong phap xir Iy s6 liéu thi nghiém

Chng t6i sir dung file doc két qua thi nghiém tir dir liéu trong phan mém Dasylab,
chon vuing s liéu can thiét ghi thanh file text ASC, sau d6 dung phdn mém Matlab hoic

Excel dé xay dyng dic tinh dong co. Pé doc dugc cac sd liéu tir tép trong file DDF trén
Dasylab ta phai xay dung so d6 lién két cac mo dun nhu trén hinh 6.

FReadq Fecorder

i I

Hinh 6. So @6 lién két
cac md dun dé xu ly sé liéu trong DASYLAB
Téc 6 truc bom thaty luc np lvu lwong Q va &p suat p 1a cac thdng s can lay ra tir
file ASC dé dua vao matlab. Két qua cua mét lan thi nghiém duoc biéu thi trén man hinh
may tinh (hinh 7). Tt d6 thi c6 thé thay luu luong va 4p suat cp cia bom co sy ting, giam
khong 6n dinh 13 do thay ddi mic ga hodc ki thuat diéu chinh van tiét luu.
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Hinh 7. Anh man hinh may tinh trong mot 1an thi nghiém
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Dac tinh mb men cdn cia b phdn teo tdi

Trén hinh 8 1a dic tinh md men can trén truc bom thuy lec Mc khi tién hanh thi
nghiém & ché do van tiét luu mé hoan toan cho céac sé truyén. Puong dac tinh thé hién su
phu thudc ciia md men can Mcg vao tdc do quay ciia bom khi van tiét luu mé hoan toan,
tuong tng vai 3 s truyén 1, 2 va 3 cua hop giam téc. Qua két qua trén Hinh 8 cho thay du
cac thi nghiém duoc thuc hién trén cac sb truyén khac nhau (3 sb truyén) nhung d6 thi cua
ching lai néi véi nhau thanh mot duong cong lién c6 dang dudng cong da thirc bac 2. Biéu
nay hoan toan dang vai quy luat vat ly cia bom thuy lyc.

Dé str dung thuan tién duong dic tinh mé men can trén truc bom Mcs, duong dic
tinh nay duoc md ta bai mot ham hoi quy bac 2 ¢6 dang sau [9, tr.70]:

2
Mg =an; +bn, +c

Trong d6: a, b, ¢ 1a cac hé sb thuc nghiém, dugc xac dinh dua trén cac két qua thi
nghiém (theo phuong phap binh phuwong bé nhat). Sir dung phan mém Matlab di xac dinh
duoc cac hé sb thu nghiém:

a=8,3125.10"°, h=0,0080692; ¢ =5,8899

Trén hinh 8 thé hién duong cong thi nghiém (biéu thi bang cac dau cham) va duong
cong vé& theo ham héi quy (duong lién). Két qua cho thay duong hoi quy thuc nghiém rat
tring khép véi cac sb liéu thi nghiem.

Dac tinh momen can cua Bom thuy luc
(Khi van tiet luu mo hoan toan)

E0 . : : : : : :

I
Me-Sol
Mc-So2
Mc-So3
50 - Harn haoi quy

! Cac he so HQ: a.x? +b.x +¢ :
i 8.3125e-006 0.0080692 5.8899 |

e
o

w
o

Mornen can Mch [Nm)

20

0 i i i i i i i i i
u} 200 400 600 800 1000 1200 1400 1600 1800 2000
Taoc do quay cua Bom nb [wph

Hinh8 . Xac
dinh ham hoi quy thuc nghiém md men can trén truc bom
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Str dung ham hdi quy mé men can trén truc bom dé xay dung dic tinh mdé men can
trén truc dong co khao nghiém RV125-2 dugc thé hién trén hinh 9.

Dac tinh mo men can Mce tren truc dong co khao nghiem
(khi mo van tiet luu hoan toan)
Bu : : : : : :
H H MEed=Mch | H

Mo men can tre truc dong co Mce [Nm]

D I I 1 1 1 I
0 500 1000 1500 2000 2500 3000 3500
Toc do dong co ne [w/ph]

Hinh 9. bac tinh mé men
can trén truc dong co RV125-2
Pic tinh mé men can trén truc khuyu dong co thi nghiém twong ¢ng voi cac sb
truyén cua hop giam toc tir Mcel — Mce4 déu c6 dang twong ung vai dac tinh can cua
bom thuy lyc [9].

3.2 Két qua thi nghiém
DPuwong dac tinh ngoai dong co RV125-2 dugc xdy dung theo phuong phap khao

nghiém tryc tiép dong co trén ban phanh thity tinh véi tro gidp cac thiét bi do va phan mém
chuyén dung duoc chi ra trén hinh 10.

Dac tinh ngoai cua dong co VR12.5-2
T T T
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: : H : H : : Mermax= 12.23 i
= e R oo [ Fooe [ [ R s T o Me(Mim)
L e S T S e o o Lo
a {1057 £ i : i i
= Bl = —t U Lo L---F-t--d40
= i ] i
=
S H H H H H H H H b H
S S] SREEEEREE o m e n =T - [l LR ERRERE Fomss- Fome-- d---tf-+--q30
L)
R e
[ N S R SIS SRR SRR ISR SRR SRR SRR PN I 10
i i i i nehj= 1602 i i neti= 2409 i

s00 Z00 1000 1200 1400 1s00 1800 2000 2200 2400 2600
So vong gquay e [wiph)

https://doi.org/10.65153/v07n5m91

Journal of Science and Technology of East Asia University of Technology



Tap chi Khoa hec va Cong nghé Truong Pai hoc Cong nghé Pong A

Hinh 10. Buong dac tinh ngoai cia dong co RV125-2

Cong suit, mdé men cuc dai dong co twong wng sé vong quay dinh mac cia dong
co RV125-2 chiratrén bang 2.

Bdng 2. Thdng s6 dic trung dic tinh ngoai dong co RV125-2

TT Thong sb dic trung Nemax(HP)  Ner(V/ph)” Memax(NmM)  nm(v/ph)™
1 Theo sé liéu nha may 12,5 2400 404 1800
2 Thi nghiém tryc tiép dong co 12,23 2407 405,7 1601

*So vong quay dini Mirc cua dong co, ¥+ So VONg quay zng Vol MO Men Cuc dai
dong co.

Tir bang sé lidu trén cho thay thiét bi thi nghiém, thiét bi do, qui trinh va t6 chic thi
nghiém ciing nhu phuong phap st ly s6 lidu dat dugc do tin cay. Céc gia tri mé men, cong
suat cuia dong co thi nghiém sai khac khéng nhiéu so voi cong bd cua nha may ché tao.
Cac dwong dac tinh cuc bg

Pé xac dinh danh gia muc tai dong co tng véi vi tri tay ga céng trinh nghién ctu da
tién hanh thi nghiém xac dinh cac duong dic tinh cuc bd cia dong co RV125-2 cho 3 ché
d6 ga 80%, 50% va 20%, két qua thé hién trén hinh 11.

Duong dac tinh cuc bo cua dong cow VR12.5-2
50

T T
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Hinh 11. Céac eten
cua dong co RV125-2
Céc nhanh ty diéu chinh cua cac dudng dic tinh cuc bo gan nhu song song véi nhanh

duong dac tinh cu bo
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tu diéu chinh cua duong dic tinh ngoai. Piéu nay cho phép ta sir dung dudng dac tinh cho
cac nghién curu tiép theo trong linh vuc khai thac cac lién hop may nong nghiép véi cac
ché do ga khac nhau.

4. KET LUAN

1-Viéc diéu chinh mé men can bing phanh thuy tinh d3 trg gitp cho qua trinh thi
nghiém thwe hién nhanh, giam chi phi ciing nhu dat do chinh x4c can thiét, tir 46 da xay
dung dugc qui trinh thtr nghiém tryc tiép dong co RV 125-2 phu hop véi cac co so sira
chita vira va nho khi can danh gia tinh trang k§ thuat dong co sau st dung.

2- Két qua cong trinh nhién ctru di dua ra duoc phuong phap phéi hop giita phan
mém Matlab va Dasylab 11 dé sir Iy sb liéu thi nghiém khi x4y dung dic tinh dong co
diesel c6 bo diéu chinh moi ché dd cho ta dugc két qua tin cay.

3- ba xay dung dugc dac tinh m6é men can cua bom thuy luc khi mé hoan toan
van tiét luu, tir d6 xac dinh duogc dic tinh tai trén truc khuyu dong co khao nghiém cho
4 6 truyén cua hop giam téc. Pay 1a co so lya chon trude cac ché do khao nghiém phu
hop voi dac tinh k¥ thuat cua dong co dang nghién ctru, tao diéu kién thuan loi cho qua
trinh nghién ctru va nang cao d6 chinh xac cta cic két qua nghién curu.

4- Puong dac tinh ngoai va dac tinh cuc bg cua dong co RV 125-2 dugc xay dung
bﬁng thuc nghiém c6 thé str dung lam tai liéu tham khao cho cac nha nghién ctru, thiét
ké cai tién loai dong co nay trén cac lién hop may néng nghiép ciing nhu dé phuc vu
dao tao dai hoc va sau dai hoc nganh co khi dong luc.

LOI CAM ON

Pé c6 duoc két qua nghién ciru nay nhom Tac gia xin chin thanh cam on B mén
bong luc Khoa Co dién Hoc Vién Nong nghiép Viét Nam da tao diéu kién va cho phép
nhom tac gia dugc str dung trang thiét bi va phong thi nghiém dong co ctia B6 mon.
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