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Tém tat: Pong co diesel 3T84 trén méy kéo YANMAR 3000 duoc dung phé bién trong céc cong viéc néng
1am nghiép nhét 14 lién két véi cadc may canh tac nhu cay, phay, san Ui, xdc Iat thu don chudng trai chdn nuéi.
Phén I6n loai may nay la dong may da qua str dung va nhap tir Nhat bén vi vay tai liéu vé théng sé ky thuat
doéng co hdu nhw khéng cé, diéu dé rat khé khan cho viéc thiét ké, tinh toan thanh I4p céc lién hop may. N6i
dung bai béo nay phan énh két qua nghién ctru xéc dinh dac tinh ngoai déng co 3T84 qua truc trich cong
suét trén bang thir loai thay tinh tw thiét ké ché tao. Két qua ctuia dé tai la co s& di liéu cho tinh toén thiét ké
lién hop may kéo véi xuc Iat truyén déng thay luc.

Twr khéa: Bong co 3T84; méy kéo YANMAR 3000; déc tinh téc do ngoai; lién hop may; bom thay luc.

Researching and identifying specifications of diesel engine 3T84 axis communications through ex-
perimental capacity

Abstract: The 3T84 diesel engine on the YANMAR 3000 is widely used in agroforestry work, especially
in conjunction with cultivators such as plowing, milling, grading and handling. Most of these machines are
second hands and imported from Japan so the specification of the motor is hardly available, which is very
difficult to design. The content of this article shows the results of the 3T84 non-engineered specification
study using the power extraction shaft on the self-designed hydrostatic test band. The result of the study is
the database for calculating the design of tractors combined with hydraulic transmission.

Keywords: 3784 engine; YANMAR 3000 tractors; external speed characteristics; machine complex; hy-
draulic pump.
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@ 1. bat van dé

DPong co 3T84 |4 dong co diesel 30 HP I1&p trén may kéo YANMAR 3000, la may kéo d& qua st dung
nhap vé tlr Nhat Ban, dwoc st dung phd bién trong cong viéc ndng Iam nghiép nwéc ta hién nay. Dé tinh
toan lwa chon lién hop may ciing nhw 1am co s& chuyén ddi 1ap véi may cong tac khac nhw xdc Iat, san Gi...
can phai cé dic tinh ngoai dong co [1]. Ban than la may qua s dung nhap vé nén tai liéu dac tinh ky thuat,
d&c tinh dong co khang cd, didu dé rat khé khan trong viéc danh gia tinh trang k§ thuat ciing nhw mirc cong
suat hién tai clta dong co. Bac biét khi xay dwng mo hinh mé phdng may kéo YANMAR 3000 véi bd phan
lam viéc khac nhau thi cong suat va mé men la tham s dau vao quan trong cho viéc khdo sat mé hinh lién
hop may [1,5,6 ]. D& xay dwng déc tinh ddng co may kéo 4 banh c& vira va nhd néu théo riéng déng co 1&p
l&n bé thtr cong sudt 1a rat khé khan, dac thu may kéo 4 banh cé két cAu truc trich cong suét phia sau vi vay
khao nghiém truc tiép may kéo qua truc trich cong suét véi thiét bi do phu hop cé thé xay dung chinh xac
dac tinh déng co [2,5,6].

N6i dung bai bao nay dé cap dén qua trinh nghién ctru, thiét ké I&p rap bang thtr dong co kiéu thay
tinh va thir nghiém déng co diesel 3T84 qua truc trich cong suét phia sau may kéo YANMAR 3000, xay dwng
dac tinh cong suat va mod men cho dodng co phuc vu cho viéc tinh toan lwa chon thanh 1&ap lién hgp may ciing
nhw chuyén dbi may kéo lién két véi bo xuc lat.

'ThS, Trwong Pai hoc Céng nghé giao théng van tai.
2ThS, Trwong Dai hoc Thanh Dé.

3TS, Hoc vién Néng nghiép Viét Nam.

‘PGS.TS, Hoc vién Néng nghiép Viét Nam.

*Téac gia chinh. E-mail: tienhoakydol@vnua.edu.vn.

TAP 11504

572017 TAP CHI KHOA HOC CONG NGHE XAYDUNG




KET QUA NGHIEN CUU VA UNG DUNG 1’2

@ 2. béi twong nghién clru

DPéi twong nghién ctru ctia cdng trinh nay la may kéo YANMAR 3000 d& qua st dung, v&i dong co
diesel 3T84, 3 xy lanh c6ng suét 30 HP |a loai may kéo c& vira dwoc sir dung phd bién trong cac cong viéc
néng lam nghiép & nwéc ta hién nay.

Dé dat dwo'c muc dich nghién ctu, cong trinh da str dung phwong phap thuc nghiém, khdo nghiém
trwc tiép déng co diesel 3T84 qua truc trich cdng suét, trén béng phanh thdy tinh tw ché tao véi phwong
phap do va x( ly tin hiéu c6 trg’ gitp may tinh va phdn mém chuyén dung Dasylab.

@ 3. N6i dung nghién ctru
3.1 Mét sé co’ s& xdc dinh dic tinh déng co’

D& xac dinh céng suét déng co' can thiét phai xac dinh dwoc cong suét can tac dung 1&n banh da
vi thé khi diéu chinh tiét lwu ddu ra ctia bom thdy lwc sé tdng mé men can cho bom, xac dinh ap suét, lwu
lwong thi xac dinh dwgc mé men cén clia bom. Tinh toan lwa chon hiéu suét thay lwc va hiéu suat co khi
phu hop sé xac dinh chinh xac céng suét cla dong co.

Cong suét N, bom thaly lwc xac dinh theo cong thirc:

Ng = p*q’ng/,, (1)
trong do: p la ap suét hé thdng thiy Iwc (KG/cm?); g 1a thé tich 1 vong quay bom (c3/v); n, la sb vong quay
ctia bom (v/p); 5, & hiéu suét thay Iwc. Chuyén ddi don vi co: N, = p*Q*(10/6*,,) (Nm/s) cudi cing ta co:

N, = p*Q/(600%,,), (KW) @
vGi Q la lwu lwgng bom:  Q = g*n,, (lit/ph) (3)
Cong suét dong co xac dinh theo cong thirc:
N, = Ny/(n,,), (KW) @)
trong do: 77,, 1a hiéu suét co' khi cGia hé théng. Xac dinh: n,, = 1,,.n,.11,.1, V&i 3 cap banh rang hop giam toc

truc trich céng suét ctia may kéo, mdi cap chon 0,98, cap banh ring bén ngoai truyén déng cho bom thay
lwc chon 0,96 [3,7]. Hiéu suét thay lwc chon theo [4,5].

Mé men déng co xac dinh theo cdng thirc:

M, =N o, (Nm) (5)
trong d6: w = 2zn /60 la van tbc goc dong co (rad/s); N, la cong suét dong co (KW), thay vao ta dwoc
cong thure:

M_=3.104N /(zn_), (Nm) (6)

3.2 Thir nghiém déng cor may kéo YANMAR 3000

So dd hé théng thi nghiém dong co may kéo YANMAR 3000 qua truc trich céng suét kiéu thay tinh
dwoc nhém nghién ciru sinh thiét k&, ché tao va I&p dat tai phong thi nghiém dong co B6 mén Bong luc -
Khoa Co dién - Hoc Vién néng nghiép Viét Nam. So d6 lién két may kéo va thiét bj cé trén Hinh 1.

3 [
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Hinh 1. So dé hé théng thir nghiém déng co qua truc trich cong suét
1. Béng co YANMAR 3T84; 2. B ly hop; 3. Hop sé chinh; 4. Hop sé cta bo trich cong suét;
5. Truc trich céng suét sau; 6. Cam bién tdc do truc bom; 7. Bom thiy luc; 8. Cadm bién luu luvong, &p suét;
9. Van diéu chinh luu luong; 10. Van an toan; 11. Thung déu; 12. Bom thiy luwc lam mat dau;
13. Két lam mat déu; 14. M6 to quat; 15. Quat lam mét; 16. May kéo YANMAR 3000.
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May kéo YANMAR 3000 véi dong co 1 1ap
trén khung, bd ly hop 2, hop sb chinh 3, hop sbé cla
truc trich cong suét 4 véi 4 sé truyén nhan dong luc
t truc ly hop, truc trich cdng suét 5 lién két véi bom
thay lwc 7 qua truyén luc cac déng. Bom thiy luc
loai bom piston ky hiéu PVB 29-S20 véi thé tich 64
(c3/vong) va diéu chinh dwoc lwu lwgng. Van tiét lwu
9 diéu chinh lwu lwong cap ctia bom thay lwc, van
an toan 10. Thung dau 11, hé thdng 1am mat dau cé
bom dién - thay lwc 12, két [am mat dau 13 va quat
l[am mat 15. Trén Hinh 2 la anh cla bang phanh
thay tinh lién két v&i may kéo dé& nghién ctu dong
co 3T84.

I oz N e x Hinh 2. Anh béng phanh thay tinh lién két véi méy kéo
; T,h'et bi do hé thong gom C?: cam b'eP a,p, qua truc tsr;ifh coéng su};“it dé thir déng cor: g
suat Ioa_l HUBA CONTRQL - ilOO cua Thuy’ ST véi 1. Méy kéo: 2. Truyén luc cac dang:
pham vi do O - 400 bar tin hiéu ra twong (ng 4 - 3 Bom thiy Iuc PVB 29-S20; 4. Cam bién luu luong,
20 mmA, cam bién luu lvong loai LAKE-50 clia My 4p suét; 5. Bom hé théng lam mat déu; 6. Van tiét luu.
pham vi do 0.4 -190 lit/p tin hiéu ra 0 - 5 vén hoac
0 - 20 mmA, ap suét cuc dai 14 240 bar. Cam bién vong quay loai quang hoc model SIPP/1 COMPACT
INSTRUMENTS. So db lién két cac cdm bién v&i bd gom da ké&nh NI-USB 6008/6009 va may tinh chi ra
trén Hinh 3. Cac tin hiéu do chuyén vé& bo gom da kénh dén may tinh qua cdng USB, str dung phan mém
do va xt ly Dasylab 10. Dé tién hanh thi nghiém ta phai xay dung cac modul do phu hop, trong d6 kénh 0
do sb vong quay truc trich cong suét thiét 1ap theo modul do tan s6, kénh 1 xac dinh s vong quay déng co,
kénh 2 do lwu lwong cp clia bom thay lwc, kénh 3 do ap suat mach thly lwc. So dd chudi do cac thong sb
chi ra trén Hinh 4.

|]|||||§||||:1|—
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Hinh 3. So dé lién két thiét bj do véi bé gom NI - USB 6008/6009
1. Cém bién vong quay; 2. Cam bién lwu lwong; 3. Cadm bién 4p suét; 4. B6 gom da kénh; 5. May tinh.
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Hinh 4. So dé lién két cac modul do &p suét, lvu luong va sé vong quay

Qui trinh thir nghiém doéng co 3T84 clia may kéo YANMAR 3000 dwoc thyc hién theo buwéc sau:
dong co may kéo dugc chdm séc bao dwdng dung k§ thuat, ham ndng déng co dén nhiét d6 l1am viéc. Lién
két truc trich cong suat may kéo véi bom thiy lwc qua truyén luc cac dang, lwa chon ty sé truyén cia hop
giam téc truc trich cdng suét phi hop tdc d6 lam viéc clia bom trén co sé tinh toan tir s6 vong quay cwc dai
cho phép ctia bom thay lwc.

Task DA0I0

Dé xac dinh dac tinh ngoai clia déng co khi thi nghiém dé tay ga & vi tri tang cwc dai va gil lién tuc
trong subt qua trinh do. Xac dinh diém chay khéng cwe dai dong co khi dong co khong tai véi mirc ga cuc
dai. Xac dinh diém vong quay thap nhét khi chiu tai bang cach diéu chinh van tiét lvu cho ddng cor gan chét
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may. Cac diém con lai ta tién hanh diéu chinh van tiét lwu, (ng v&i mdi vi tri van tiét lwu sé& &ng véi mirc tai
nhét dinh, quan sat trén man hinh may tinh thay dwéng biéu dién ap suét hodc lwu lwong 6n dinh ndm ngang
(3 - 5 giay) thi chuyén sang muc tai tiép theo. Tién hanh thwc hién 7 1&n thi nghiém, sau mai lan thi nghiém
dé& cho ddong co may kéo nghi 10 - 15 phut. Chu y khi diéu chinh van tiét lwu sao cho khoang cach s vong
quay déng co thay dbi déu nhau (mlrc giam hodc téng khoang + 100 v/p).

@ 4. Két qua nghién ctru

Sau méi lan thi nghiém may tinh s& ghi lai két qua gia tri ap suét, lwu lwong, sb vong quay theo thoi
gian. Thidu vé anh ctia man hinh may tinh v&i moét 1&n thi nghiém chira trén Hinh 5. Dé doc lai cac thi nghiém
ta thanh lap modul doc sé liéu, st dung chirc ndng phu hop trong dasylab dé 14y cac sb liéu can thiét cho
tinh toan. Sau khi xt ly s6 liéu thi nghiém, tinh toan két qua gia tri cdng suat, mé men (rng véi sb vong quay
dwoc biéu di&n bang sé liéu trén Bang 1, Bwdng dic tinh ngoai déng co 3T84 dwoc biéu di&n trén Hinh 6.
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Hinh 5. Anh man hinh méy tinh trong mét Ian thi nghiém

Bang 1. S0 liu thi nghiém va tinh toén xac dinh déc tinh ngoai déng co 3T84 qua truc trich céng suét

STT (vip) Ne(kW) Me(Nm) STT (vip) Ne(kW) Me(Nm)

1 970 9.9 97.16 12 2100 19.5 88.72
2 1100 11.5 100.21 13 2200 19.8 86.13
3 1200 12.7 101.44 14 2310 201 82.98
4 1300 13.8 101.75 15 2400 20.2 80.59
5 1450 583 100.87 16 2490 20.3 77.73
6 1550 16.2 99.95 17 2520 20.3 77.02
7 1660 171 98.23 18 2600 20.2 74.19
8 1750 17.7 96.47 19 2630 19.5 70.68
9 1810 18.1 95.31 20 2670 16.0 57.43
10 1900 18.5 93.21 21 2700 10.0 55155
1" 2000 19.0 90.85 22 2750 0 0

- Dac tinh ngoai cua dong co 3T84 )

Tl két qua co nhan xét:
2 - Pac tinh ngoai clia déng co 3T84 cho thay

Cong suat Ne(kW)

Me(Nm)
90

72

0

cong suét cwc dai dat 20.3 kW & sb vong quay 2500
v/p, mé men cyc dai dat 100.81 Nm & vong quay
1450 v/p, thAp hon so véi dong co mai (22.1kW) 1a
do dong co cii thdi gian st dung lau, cé hién twong
suy gidm tinh trang k¥ thuat cla co ciu bién tay
quay, phan phéi khi va cung cép nhién liéu.

- Vling dat cyc dai cia m6é men khoang 1000

o
600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800

So vong quay ne{v/ph)
Hinh 6. Ddc tinh ngoai ddng co 3T84
trén may kéo YANMAR 3000

- 1800 v/p twong dbi rong cho thay dong co con kha
nang lam viéc tét & vung téc dd thap phu hop véi
cac cong viéc phuc vu néng lam nghiép.
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@ 5. Két luan va hwéng nghién ciru tiép theo

- Thiét bi khdo nghiém déng co' qua truc trich cdng suét kiéu thay tinh da thiét ké, ché tao Iap dét trén
cho phép thir nghiém cac dong co may kéo dwéi 35 HP co két cAu truc trich cong suét rat linh hoat va cho
két qua tin cay.

- Bac tinh ngoai clia ddng co 3T84 trén may kéo YANMAR 3000 da xay dwng trén la tai liéu quan
trong dé& xac dinh cac théng s6 ddu vao cho cac méd hinh méd phdng nghién ctru v& may kéo truyén lyc thay
tinh, la co s& khoa hoc dé thanh Iap cac lién hop may va cac nghién ctru tiép theo vé sw lam viéc cta may
kéo YANMAR 3000 véi xuc lat.

- Can tiép tuc nghién ctru xac dinh dac tinh can cta hé théng thr nghiém déng co’ qua tryc trich cong
suét da ché tao trén dé hoan thién qui trinh thir nghiém xac dinh tinh trang k¥ thuat déng co may kéo phuc
vu cdng viéc trong ndng lam nghiép.
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