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TOM TAT

May kéo ndng nghiép la mot trong nhimng phuong tién chi luc dé thyc hién thanh codng qué trinh
Ca gidi hda ndng nghiép & Viét Nam. Viéc lua chon dung loai may kéo va I6p luc kéo ddm bdo
tinh phu hgp khi may kéo lam viéc trén cac dong rudng Viét Nam la rat quan trong. Trén co s& st
dung phan mém tinh toan moé phong Unigraphics NXCAD va SIMCENTER do tap doan Siemens AG
cung cap, chiing toi da tién hanh phan tich, lua chon hgp ly cau hinh hé théng truyén luc ctia may
kéo Thaco bao gom cum hép sé chinh, cdu cht dong, cac cum khac, va tinh todn cac ty sé truyén
hop ly clia hé théong truyén luc may kéo. Bén canh d6, chiing téi cliing da thiét ké va tinh toan mé
phong dé t8i uu hoa cac thong sé ky thuat va két cdu hé théng truyén luc clia may kéo nham tim
ra cac thong sé ky thuat ctia chiing phti hop kha nang lam viéc ctia may kéo Thaco trén dat dai
dac thu & Viet Nam. Két qua nghién ctru cho thdy su lua chon hé théng truyén luc clia may kéo
nay phu hop vai diéu kién lam viéc trén cac canh déng & Viét Nam. Hé thong truyén luc da thiét ké
c6 két cau phu hgp véi cong nghé san xuat ché tao trong nudc. Hé thong truyén luc nay sé dugc
trién khai vao san xuat theo du an Khoa hoc Cong nghé “*Nghién ctu thiét ké ché tao maéy kéo 4
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banh mang thuong hiéu Viét Nam" ctia Cong ty c6 phan 6 té Trudng Hai.
T khoa: May kéo ndng nghiép, hé théng truyén luc, hop s6, SIMCENTER, mé phong

GIGI THIEU

Nghién ctiu vé méay kéo 4 banh mac du da dugc dé
cép trong mot s6 dé tai va du an & Viét Nam nhung
chi diing lai ¢ cong sudt nho (dudi 35 ma luc), st
dung dong co 1 xy lanh. Trong khudn khé du an
Khoa hoc Céng nghé (KHCN) ctia Coéng ty C8 phan
O t6 Trudng Hai - Thaco “Nghién cdu thiét ké ché tao
may kéo 4 banh mang thuong hiéu Viét Nam”, day 1a
lan d4u tién loai may kéo 4 banh c6 céng suit 50 ma
luc dugc Thaco nghién ctu thiét ké trén co s& hgp
tac chuyén giao cdng nghé v6i nude ngoai (cong ty
LS MTron, Han Quéc). Va cing la 14n dau tién tai
Viét Nam thuc hién noi dia héa may kéo 4 banh va ty
1é noi dia hoa khu vic 1én dén trén 40% RVC (RVC:
Regional Value Content: Ham lugng gia tri khu vuc
Asean).

Mady kéo dugc nghién ciiu tinh todn, thiét ké va ché tao
trén co s& t6i uu héa nham lién két véi cac méy cong
tac thanh motlién hgp may, thuc hién céc cong viéc co
gi6i héa trong san xuét nong nghiép nhu lam dat, gieo
trong, chdm soc va thu hoach san phdm nong nghiép,
trong dé tinh nang quan trong nhét la phai dam bao
tinh nang kéo bam trén céc banh chtt dong khic phuc
dugc cacloai lyc can kha 16n ctia may kéo trén cac nén
dit, dong ruong khac nhau. Do d6, tinh todn phan bd
ty s6 truyén hop ly ctia hé théng truyén luc, hop s6
va thiét ké t6i uu hoa déng vai trd quan trong. Ngoai
ra, thiét k€ quan hé b6 tri chung trong hé théng truyén

lycla can thiét va mét hé thong truyén luc trong d6 ¢
su bo tri cac bo phin quan trong ctia hop s6 d€ may
kéo dat dugc cac chi tiéu ky thuat kinh t€ da dit ra
nhiing bai todn can gidi quyét khi thiét ké t6i uu héa
hop s6 cho may kéo 4 banh cht dong Thaco.

Trong tinh toan t6i uu héa hop s6, can chu y dén su
phan cép ty s6 truyén luc, thiét ké cac cap banh ring
theo nguyén tac dich chinh ciing nhu tinh toan t&i vu
héa d) bén ctia cac banh ring, truc hop s6 d€ dam bao
hop s6 gon nhe, nhung dam bao d bén va d¢ bén lau
trong cac diéu kién lam viéc khdc nghiét ctia médy kéo
trén dong rudng.

Do vy, cdn sti dung cac phuong phap thiét ké trén cac
phin mém chuyén dung d€ t6i uu hda cac kich thuéde
va tinh néng lam viéc cia cum hop s6 cung cac linh
kién quan trong ctia n6 1a banh rang va cac truc hop
s6. Phan mém NXCAD va SIMCENTER cho phép
thiét ké, tinh todn mo phong hop s6 & nhiéu ché do,
nhiéu pham vi anh hudng khi may kéo hoat dong.
Trong bai bao nay, chiing t6i tién hanh thiét k& hop
$0 v6i cac phén viéc sau:

o Thiét k€ bé tri chung hé thong truyén luc.

« Tinh todn lya chon ty s6 truyén hgp ly ctia hé
thong truyén luc trong d6 c6 hop s6.

o Thiét ké cdc cum trong hop s6.

o Tinh toan t&i uu hoa stic bén hop so.

Trich dan bai bao nay: Mai P X, Théng H D, Thién N X, Linh N N, Nam D V. Nghién ctiu thiét ké t&i uu héa
hép s6 may kéo Thaco . Sci. Tech. Dev. J. - Eng. Tech.; 3(2):383-394.
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POI TUGNG NGHIEN CUU VA
PHUONG PHAP NGHIEN CUU

Péi tuong nghién cuu

Mady kéo 4 banh dung trong ndng nghiép, c6 cong suit
50HP mang thuong hiéu Viét Nam, dugc ché tao tai
cdng ty c6 phéan 6 t6 Trudng Hai véi ty 1€ ndi dia héa
RVC trén 40%.

Phuong phap nghién ctu
o Phuong phédp khdo sat, phan tich danh gia s
liéu va nghién ctu ly thuyét.
« Phuong phdp nghién ctiu thiét ké, tinh toan
mo phong bing cac phan mém: NXCAD Uni-
graphic, Simcenter 1D va 3D.

« Ky thuat thiét ké ngugc (reverse engineering).

KET QUA VA THAO LUAN

Thiét ké bé tri chung hé théng truyén luc'->
Phén bé khodng luc kéo ciia mdy kéo

Khoang lyc kéo ctia mdy kéo 1a mot trong nhiing tinh
ndng quan trong nhat, anh hudng dén truc tiép dén
hiéu suit lam viéc ctia ching.

T6c do méy kéo cling la tinh ndng quan trong, t6c d6
may kéo thudng dugc xac dinh theo yéu ciu cong viéc
do no6 thuc hién. Mdi loai cong viéc doi hoi téc d) ctia
lién hgp mdy phéi ndm trong mot khoang xéc dinh
nao d6. Mat khiac may kéo nong nghiép phai c6 kha
nédng lién hgp véi mét vailoai may cong tac khac nhau
va lam viéc trén cdc diéu kién khac nhau. Vi viy hop
$6 ctia may kéo doi hoi phai c6 nhiéu sd truyén dé dap
ung tit ca cac ché do lam viéc trén nhiing diéu kién
khéc nhau.

V6i két qua nghién ctu dic tinh kéo bam nhu Hinh 1
va Hinh 2, chiing ta sé xac dinh dugc khoang luc kéo
tuong ing van téc may kéo theo tlting ché d¢ lam viéc,
trén co s6 d6 chon cach phan cép s6 truyén hop s6.
Tt 2 46 thi trén cho thiy viing luc kéo hop ly: i 8 <
12 kN, & d6 hiéu suit kéo dat tri s6 cao, nén ching toi
lya chon viing nay c6 4 s6 truyén chinh bao gém s6
3¢, 4¢, 1n, 2n; chon 2 s6 truyén dé thyc hién cic cong
viéc ky thuét bao gdm s6 1c¢, 2¢; chon 2 s6 truyén van
chuyén bao gém s6 3n, 4n vi luc kéo & moc kéo cua
ching cuc dai ¢ s6 3n chi téi 6 kN, s6 4n chi téi 3,2
kN, nhung néu xem trén dudng van téc thi & hai s6
nay van téc chuyén dong lai rét cao.

Vi vy ching tdi chia cac s6 truyén ctia may kéo ra
thanh 3 nhém s6 truyén: nhom s6 truyén cong nghé,
nhém s6 truyén chinh va nhém s6 truyén vén chuyén:
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o Nhom s6 truyén cong nghé (nhém s6 chim),
gom 2 s6 truyén nho nhdt, & cic s truyén nay
mady kéo chuyén dong véi van t6c thip do yéu
cdu cong nghé canh tac (vi du gieo, thu hoach),
nhung khong yéu ciu luc kéo 16n. Vén téc cua
may kéo khoang 0,5 - 3,0 km/h.

o Nhom s6 truyén chinh, gom 4 s6 truyén d€ thuc
hién cac codng viéc chinh ctia may kéo va dugc
xdc dinh khi thiét ké v6i t6c do lam viéc khoang
5-12 km/h.

o Nhom s8 truyén van chuyén, gom 2 s6 truyén
cao nhdt, dung khi may kéo van chuyén hodc khi
di chuyén dia ban, van t6c ctia mdy kéo 1én dén
28 km/h.

Thiét ké bé tri chung hé théng truyén luc

Hé thong truyén luc (HTTL) cia hau hét may kéo déu
stt dung HTTL kiéu co khi. D6i véi mdy kéo Thaco
thiét ké cé cong sudt dong co 50 ma luc, trong lugng
van hanh G = 1800 kG va 16p luc kéo trong khoang 8
dén 12 kN, chon loai HTTL 4x4 bao gébm nhiing bd
phan truyén luc sau:

« Dong co: L4AAL-D, LS Mtron, Diesel, 4 xy lanh,
codng sudt 50 ML/2600 v/ph, momen cuc dai
164N.m/1600 v/ph.

« Lyhgp: laloaily hgp ma sat 1 dia c6 két cdu don
gian, phé bién va gid thanh thép.

« Theo tinh toan khoang luc kéo clia may kéo &
Muc Phan bé khodng luic kéo ctia mdy kéo, ching
toi lua chon dugc hop s6 co khi c6 8 cép s6
truyén bao gom 8 s6 tién va 8 s6 lui. Pugc cdu
thanh boi 3 phan hop lai d€ don gidn trong ché
tao song van c6 du 8 s6 va cho s6 s6 tién bing s&
s6 i,

Trén co s& nay, két hgp véi cac phén tich khac vé b
tri téng thé ctia may kéo, ching tdi thiét ké, bé tri so
d6 chung HTTL ctia méy kéo nhu Hinh 3.

Hip truyen

Iwe chinh, Hop
visai, truyén [FEYY
lyc canh

Hop phin cfip
nhanh chim

Hop 50| Hop s

Dong co' S P
tién lii| chinh

Gai cau trude

Hinh 3: Bé tri chung HTTL may kéo Thaco
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Hinh 1: Céng suat kéo clia may kéo & cac ty sé truyén 1n, 2n, 3n va 4n la tuong Ung véi tay sé I, I, 11, va IV & cap
s6 nhanh; 1¢, 2¢, 3¢ va 4c la tuong ting véi tay s6 |, II, 11l va IV & cap s6 cham.
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Luc kéo mdc, Pk

Hinh 2: Van téc cia may kéo & cac ty s6 truyén 1n, 2n, 3n va 4n la tuong tng vdi tay s6 |, I, ll, va IV & cap s6
nhanh; 1¢, 2¢, 3¢ va 4c la tuang tng véi tay s6 |, I, Ill, va IV & cap s6 cham.

Tinh toan ty sé truyén HTTL2-46.7

Xdc dinh ty sé truyén luc chung ciia HTTL

Day ty s6 truyén chinh: D& thuc hién cdc cong viéc v6i
luc kéo 16n va thuong xuyén stt dung nhiéu nhit.
May kéo thuong xuyén lam viéc & cac tay s6 thap va
trung gian nén ta chon phan chia theo cdp s6 cong.

. . . . . . /
iel =i =1ip—i3=...=lep_1 —len =d = const

d =d— (Pemax — Prmin)-Tp

nm.MN.n (2)

Xac dinh dugc Pyjngr=12 kN; Py,,i,=8.4 kN. Khi d6

cong sai d’ = 19,6.

Ty s6 truyén s6 1 HTTL ctia day s6 truyén chinh, icq:
i‘l _ (Pkmax+fG)rb (3)
¢ Mmax~nm

Tinh todn dugc cac ty s6 truyén tay s6 I: i) = 117,96;

IL: ipp = 98,36; I1L: i3 = 78,76; IV: iy = 59,16.

Day ty s6 truyén cong nghé: diing cho cong viéc canh
tac (gieo cdy, bon phén...) khong yéu cdu luc kéo 16n,
van t6c ctia may kéo trong khoang 0,5 dén 3,5 km/h.
Chon s6 lugng tay s6 truyén cong nghé bing 2: iy,
Va ig.

Khi chon vén téc cdng nghé v = 2,33 km/h, tay s6 I la:
icn1 =0, 1047”"%, tit do: igy =259, 68.

(if)y $0 truyén i.,,» ndm trong khodng gid tri ty s6 truyén
icp1 VA tay s6 thdp nhit cta day ty s6 truyén chinh
(ic1):
ien2 =len1 — (icnl —1ie1 )/3 =212,44.

Day ty so truyén van chuyén: dung khi van chuyén
hodc khi di chuyén dia ban, vin tdc clia méy kéo tu
4 dén 30 km/h. Chon s6 tay s6 truyén la 2: i,,; va
ipe2-

Khi chon vén tdc yéu cdu tai s truyén dat van téc 16n
nhét (ting véi cdng sudt cuc dai), v, = 26,3 km/h thi
ty s6 truyén tay s6 cao nhdt, i, = 23,01.

Ty s6 truyén i, ndm trong khodng gid tri ty s6 truyén
iyn1 va sO tay s6 truyén chinh cao nhat (tdc la iq =
59,16), ivea = ipn1 + (ivel = ies)/3 = 35,06.
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Bang 1: Day ty sé truyén tinh toan cia may kéo Thaco

Ty s6 truyén chung ir| ira i3
259,7 212,4 118,0
Van t6c ly thuyét Vi, Vi Vis
(km/h)
2,3 2,9 51

irg irs ire ir7 irg

98,4 78,8 59,2 35,1 23,0
Vira Virs Vie Vi Virs
6,2 7,7 10,2 17,3 26,3

Tu day, ching t6i xdc dinh dugc ty s truyén chung
ctia HTTL iy tuong ting 8 tay s6 nhu Bang 1.

Xac dinh ty s6 truyén c6 dinh: Bao gom ty s6 truyén
cua truyén lyc chinh va truyén luc canh. Trén co s6
yéu cau vé€ tinh dong lyc va ting dugc khoang sang
gdm may kéo hy = 430 mm. chung t6i tinh dugc ty s6
truyén lyc canh i, = 5,368; va ty s6 truyén truyén luc
chinh chon ig = 5,276.

Hiéu chinh ty sé truyén cia HTTL sau khi tinh
todn ly thuyét

Trong thuc t€ ché tao khong thé dép ting dugc cac ty
s6 truyén trén ma chi cho céc gia tri gan dung, do vy
can phai hiéu chinh ty s6 truyén chung ctia hé¢ théng
truyén lyc: bing phuong phap thay déi ty s6 truyén
trong viing gidi han trén (day ty s truyén van chuyén
va day ty s6 truyén cong nghé), ddm bdo yéu cau ky
thuat tiing ché do canh tac khac nhau nhu Bang 2.
Trong dé: Ky hiéu .: cdp cham; ,: cdp nhanh.

So do HTTL ciia mdy kéo Thaco

Sau khi tinh todn ty s6 truyén cia HTTL va diéu chinh
hop ly cép s6 truyén theo khéa nang ché tao, kha nang
cong nghé... Chon dugc kiéu loai ty s6 truyén trén
tiing cdp banh rang truyén luc (thda man yéu ciu ty
s0 truyén chung cia HTTL Bang 2), cing nhu d€ don
gian két cau hop s6 thi chung toi chia hop s6 thanh 3
phén hgp lai nhu trén Hinh 3. Sau d6 lya chon va b
tri ty sO truyén tling bd phén truyén déng (Hinh 4).
Phan b6 ty s6 truyén gitia cac hop truyén dong theo
yéu cau:

+ S6 thao tac thudng xuyén: dao dong quanh 1 dé ¢
hiéu sudt cao (ty s6 truyén c6 hiéu sudt cao nhat khi
i=1).

+ Mb dun banh rang anh hudng dén kich thudc cac
cép banh rang an khép.

+ Khodng cach truc trong hop s6 chinh va trong hop
phén cip nhanh cham phtt hgp d€ bé tri gon.

+ Dam bao két cdu dong tdc, khdp gai dé ché tao, kich
thudc tuong ting.

+ Tao hinh bao quat hai hoa cho than hop truyén luc
ctia may kéo.

So do nay dugc giai thich nhu sau:

+ Hop s6 tién lui (3): Lién két véi ly hgp chinh cua
dong co, v6i 2 cp truyén trong d6 c6 mot bo truyén
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dung cho mdy kéo di tién & tat ca cac s6 truyén, con
mot b c6 thém banh riang ddo chiéu, nho do sé tao
cho may kéo c6 cac s6 Iti. V6i hop s6 tién It nay dé
dam bao cong nghé ché tao, ciing nhu kha ning phin
bé tai trong déu cho cdc hop s6 truyén luc ta chon ty
6 truyén tién i, = 1,635 va s6 lui i; = 1,560. Do tdc
dd quay ctia truc so cap chinh la t6c d¢ quay ctia truc
khuyu (t6¢ d6 rat 16n), vi vay can phai thiét ké dong
t6c d€ gai s6 cho hop tién lui.

+ Hop s6 chinh (4): ¢ day c6 bén cdp banh ring dn
khép, tao ra 4 s6 truyén, nh¢ hai khép gai, moéi khép
gai cho hai s6 tao thanh s6 1, s6 II, s6 III va s6 truyén
IV. Trong d6 s6 114 s6 truyén du tri (diing cho trudng
hop lyc cén rdt 16n), chon s6 truyén thing 1a s6 11
d€ dam bao hiéu sudt cao nhdt tai s6 truyén thuong
xuyén lam viéc cia may kéo, s6 truyén IIT va IV 1a
6 truyén ting phu hgp cho kha nang van chuyén da
nang cua may kéo thiét ké. Trén co s phan b6 cép s6
cong cua HTTL, ta chon ij = 1,234; i = 1,000; i3 =
0,613; iy = 0,400.

+ Hop phan cdp nhanh chim (h¢p s6 phu) va gai cau
trude (5): con goila s6 nhan doi s6 s6 truyén, nhd mot
bo gai hai cdp banh ring an khép c6 ty s6 truyén khac
nhau, nho do 4 s6 truyén 6 hop s6 chinh nhan véi hai
ty s6 truyén khac nhau trong hdp nay tao thanh hop
0 ¢6 8 56 tién, va 8 s6 lui. Ty s6 truyén nhanh 1a: i, =
1,244; va chdm 1a: i, = 4,535.

+ Céu sau (6, 7, 8, 9): gbm truyén lyc chinh (con goi
la truyén lyc trung tdm), vi sai, khéa vi sai, truyén
lic cudi cung va ca cau phanh ban truc lam hé thong
phanh chinh cia may kéo. ip = 5,276; icc = 5,368.

+ Co céu phanh (8): cd cdu phanh dia ép, bé tri truc
tiép trén truc dan dong truyén luc canh ciu sau. Co
céu phanh bén truc con c6 chiic ning hé trg quay
vong gip cho mdy kéo (khi phanh bén truc phia tim
quay vong). Loai nay dugc st dung phd bién trén
nhiing méy kéo c6 c& cong suit trung binh nhu Kub-
ota L5018, Yanmar EF514T ctia Nhat Ban dugc nhap
vao thi truong Viét Nam.

+ Hop trich cong suit (PTO-power take off): chon
hop trich cong sudt dit phia sau may kéo chung véi
vo hop truyén luc va dan dong doc 1ap véi hai ché do
t6c d6 (750 v/ph va 540 v/ph) nhd cac cip banh ring
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Bang 2: Gia tri hiéu chinh day ty sé truyén HTTL

Ty s6 truyén tinh todn Iy thuyét iy ir2
259,7 2124
S6 truyén hiéu chinh thuc té ile ie
259,8 210,7
S6 cap an khop 7 5

ir3 iry irs ire ir7 irg
118,0 98,4 78,8 59,2 35,1 23,0
i3¢ ise i1n ioy i3y ian
128,8 84,0 71,2 57,7 35,3 23,0
7 7 7 5 7 7

( BANHTRUOC )

PTO

'_*“é 1. I .‘

( BANHTRUOC )

BANH SAU

Hinh 4: So d6 déng hoc HTTL may kéo Thaco 1- Dong ca; 2- Ly hop; 3- Hop s6 tién 1ui; 4- HOp s6 chinh; 5- Hop
s6 phuy; 6- Truyén luc chinh cau sau;7- Vi sai cau sau; 8-phanh; 9- Truyén luc canh (cudi cung); 10- Hop PTO; 11-Cau

trudc.

dn khép duge dan dong truyc tiép tii truc khuyu dong
co thong qua ly hop.

+ Cdu trudc: d€ tang kha ning di dong ctia may kéo,
nang cao kha ning kéo bam may kéo Thaco dugc thiét
ké loai dan dong bon banh 4x4. Viéc tinh todn lya
chon ty s6 truyén cau trude phtt hgp véi su luu thong
cong sudt khong phtt hgp lam anh huéng dén d6 mon
16p cting nhu mat mat cong sudt dong co.

Sau khi xdc dinh dugc ty s6 truyén chung dén ciu
trudc thi ta chia ra nhiéu cidp, ddm bao diéu kién
chung: c6 khép gai, truyén luc chinh, truyén lyc canh
dam bédo khodng sdang gdm xe dong thai thoa man ty
s6 truyén chung ciia HTTL.

Khi d6 chon ty s6 truyén gai iy = 1,153; truyén luc
chinh ip; = 1,924; truyén canh (thay d6i chiéu quay,
ciing nhu khoang sdng gdm thi ta chon 2 cép) i, x
icco = 2,132 x 3,924. Ty s6 truyén gitia cac cdp banh
ring ctia HTTL dugc thé hién & Bang 3.

Thiét ké cac cum trong hop s62-46:8

Banh ring la chi tiét rdt quan trong cta hdp s6, dam
béo d¢ chinh xac dong hoc cling nhu c6 yéu cau vé do
bén rit cao, do véy, can phai tinh todn cdc théng s6
hinh hoc ctia cac cdp banh ring an khép trong hop s6
dé€ ddm bao d¢ chinh xdc dong hoc nay. Viéc tinh toan
thiét k& dugc thuc hién trén phan mém Unigraphics
NXCAD.

Thiét ké cum hép sé tién Iii
So d6 dong hoc ctia cac hop s6 tién i dugce trinh bay
trong Hinh 5. Dua vao cong viéc tinh todn lya chon
& phén trén, ta xac dinh cac thong s ctia hop s6 tién
lti nhu sau:
Dya vao cong thiic tinh khoang cich truc A =
V/Mepax (mm). Ta cé khoang cach ly thuyét gitta truc
sO cap va truc thd cdp: A = 104mm. Khoang cach
ly thuyét tu truc so cdp dén truc s6 Ihi: A= 74 mm.
Khoang céch ly thuyét tii truc s6 1t dén truc thi cép:
A’ =98mm.
Chon modun phép tuyén va goc nghiéng ctia rang cac
banh ring trong hop s6 tién lii: m = 2,5; B = 149,
Duya vao céc cong thiic tinh s6 ring d€ tinh toan s
réng cla cdc banh rdng hop s6 tién lui.

_ 2.A.Cosp; .

- omi(L4ip)°
7l = Zp.iy

i

4

Ta ¢ dugc bang thong s6 banh rang nhu Bang 4.
Tiép tuc ap dung cac cong thic d€ tinh todn cac thong
6 hinh hoc céc banh ring hop s6 tién lui. Ta cé cac
thong s6 hinh hoc ctia banh rang hop s6 tién lui nhu
Bang 5.

Tiép d6 1a xay dung ban vé 3D ctia cic cdp banh rang
trong hop s6 tién lui (Hinh 6).

Thiét ké cum hop sé chinh

Hinh 7 thé hién so d6 dong hoc hop s6 chinh. Khoang
céach ly thuyét truc so cép va truc thid cdp: A =78 mm.
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Bang 3: Ty s6 truyén giiia cac cap banh rang ctia HTTL

Vi Hop Hop Hop s6  Cau
tri ) s0 phu sau
tién- chinh
lui

Ky it il il i2 i3 in ic io i01 iccl icc2

hiéu

Gia 1,635 1,560 1,234 1,00 0,613 0,40 1,244 4,535 5,276 5,368 1,924 2,132 3,924

tri

Bang 4: S6 rang cac banh rang hép sé tién lui

S6 riang cht dong Z1=25 Z3=33 7>=30

S6 rang bi dong Z3=33 Z4=39 7Z5=49

Modun m , mm 2,5 2,5 2,5

Géc nghiéng 140 140 149

Ty s6 truyén ip = 1,32 i =1,18 in3=1,63

Bang 5: Théng sé banh rang hép sé tién lui

Cip banh ring Cip BR Cip BR Cép BR

Thong s6 s6lva3 s63va4 s62vas

Goc nghiéng rang =14° =14° =14°

Huéng nghiéng rang Z,: Phai Z3: Trai Z,: Phai
Z3: Trai Z4: Phai Z5: Trai

Modun mit ddu, mm m = 2,577 m = 2,577 m = 2,577

DPuongkinh vong chia,mm  d.1=64,4 d.3=85,02 d»=77,3
d,5=85,02 d.4=100,5 d.s=126,3

Puong kinh dinh rang, d,1=69,4 d,3=90,02 d,»=82,3

mm d,3=90,02 da4=105,5 d,5=131,3

Puong kinh chén ring, d;;=582 d;3=78,77 dp=71,04

mm d3=78,77 d;4=94,23 d;s=120

Chiéu cao toan bo rang, h=5,62 h=5,62 h=5,62

mm

Khe hé dinh ring, mm c= 0,625 c= 0,625 c= 0,625

Chiéu cao dau rang, mm h, =2,5 h,=2,5 h,=2,5

Khoang cach trucchia, mm  a=74,71 a=9275 a=101,77

Goc profil rang o, = 20,560 o; = 20,560 o; = 20,560

Goc an khép a,, = 19,020 a,, = 27,60 a,, = 24,830
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Hinh 5: So d6 déng hoc hép sé tién lui

Hinh 6: Ban vé 3D cum banh rang hop s6 tién lui

Chon modun phdap tuyén va géc nghiéng cuia rdng cac
banh ring trong hop s6 chinh: m=2,5; 8 = 149, Duya
vao cac cdng thiic tinh s6 ring dé€ tinh todn s6 ring
ctia cic banh rang hop s6 chinh:

_ 2.A.Cosp;

mi(1+ i) i i-Lhi (5)

1
Va tinh dugc s6 rang nhu Bang 6.
Tiép tuc ap dung cc cong thitc d€ tinh todn cac thong
s6 hinh hoc ctia cac banh ring hop s6 chinh. Ta cé
Bang 7, cac thong s6 hinh hoc ctia banh rdng hop s6
chinh.
Sau khi tinh todn cdc thong s6 ctia banh rang ta tién
hanh tinh todn hé s& dich chinh cho tling cép banh
rang va dugc cac hé s6 dich chinh banh ring nhu
Bang 8.
Ta tién hanh x4y dung ban vé 3D céc cdp banh rang
hop s6 chinh (Hinh 8).

R E =
séll S61 sbIv sdn
Péu vao Déura
—_— ;
g 1T 5 11TT 43
10
7 8 12 -4
E : 7
-
a
\

Hinh 7: So d6 déng hoc hop s6 chinh

Hinh 8: Ban vé 3D cum banh rang hdp s6 chinh

Thiét ké cum hép phén cdp nhanh chém
Khoang cach truc gitia truc thi cdp va truc trung gian
hop phén cdp nhanh chdm A = 83 mm, gitia truc gai
cu trudc va truc trung gian, A= 89 mm (Hinh 9).
Chon modun phép tuyén m = 2,75 cho cic banh rang
hop s6 phan cdp nhanh chdm. Chon m = 3 cho cac
banh rang dan dong gai cau trudc.

Chon goc nghiéng ring: B = 0° (ring thing) cho cic
cdp banh rang trong hop phéin cdp nhanh chdm. Dya
vao cdc cong thiic tinh s6 rang (5) d€ tinh toan s6 ring
ctia cdc banh ring hop phan cép nhanh chim nhu
Bang 9.

Tiép tuc ap dung cdc cong thiic d€ tinh todn cdc thong
6 hinh hoc ctia cac banh ridng hop phan c4p nhanh
cham.

Ta c6 Bang 10 la cdc thong s6 hinh hoc ctia banh rang
hop phan cép nhanh cham.

Sau khi tinh todn cac thdéng s6 ctia banh rang ta tién
hanh tinh toan hé s6 dich chinh cho tling cdp banh
rang nhu Bang 11.

Ta x4y dung dugc ban vé 3D ctia cdc cdp banh rang
trong hop phan cdp nhanh chdm (Hinh 10).

389



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 3(2):383-394

Bang 6: S6 rang cac cap banh rang hép sé chinh

S6 ring banh chtt dong  Zg=21 Z6=38 Z1p=31 Z10=38

S6 rang banh bi dong Zg=41 77=24  Z7Z13=30 711=24

Modun, mm 2,5 2,5 2,5 2,5
Goéc nghiéng 140 14° 140 149
Ty s6 truyén in =123 ip=1 ip3=0,61 ing=0,4

Bang 7: Théng sé cac banh rang hop sé chinh

Cip banh ring CipBRIluénan  Cip BRgaiso 1 Cip BR gai s6 Cédp BRgaiso 4
khép 3
Go6c nghiéng ring p=14° B =14° B =14° p=14°
Huéng nghiéng rang Ze: Phai Zg: Trai Z1p: Trai Z10: Trai
Z7: Trai Zg: Phai 213: Phai Z11: Phai
Modun mit ddu, mm m = 2,57 m = 2,57 m = 2,57 m = 2,57
DPuong kinh vong chia, mm de6=97,9 d.g=54,1 d.12=79,8 dc10=97,9
d.7=61,8 d9=105,6 d.13=77,3 dcl11=61,8
Puodng kinh dinh ring, mm d.6=102,9 d,8=59,1 d,12=84,8 dal10=102,9
d,7=66,8 d,9=110,6 d,13=82,4 dal1=66,8
DPudng kinh chén rang, mm di=91,65 d;g=47,8 d;12=73,6 dil0=91,65
d;7=55,58 di9=99,3 d;13=71,0 dil1=55,58
Chiéu cao toan bo ring, mm h=5,62 h=5,62 h=5,62 h=5,62
Khe hé dinh ring, mm c= 0,625 c= 0,625 c= 0,625 c= 0,625
Chiéu cao diu rang, mm h, =2,5 In, =25 h, =25 ha=2,5
Khodng cach truc chia, mm a=79,.87 a=7987 a=78.58 a=79,.87
Goc profil rang o, =20,56° a, =20,56° a, =20,56° at =20,560
Géc an khép a,, = 16,57 a,, = 16,5° a,, =19,38° aw = 16,50

Bang 8: Hé s8 dich chinh banh rang hdp sé chinh

Bénh rang Cap BR Cép BR Cap BR Cap BR
s6 6 -7 s0 8-9 s6 12-13 s6 10-11
Hé s6 dich chinh t6ng Xy =-0,68 Xy =-0,68 xy =-0,23 xy =-0,68
Hé s6 dich chinh tiép nhan  y=-0,75 y=-0,75 y=-0,23 y=-0,75
Hé s6 dich chinh x; x1 = -0,42 x1 = -0,26 x1 =-0,23 x; = -0,42
Hé s6 dich chinh x; X2 =-0,26 Xy =-0,42 X2 =0 X2 =-0,26

Bang 9: S8 rang cac cap banh rang cap nhanh chdm

Ty s6 truyén ig= 2,05 ign = 0,58 ige=2,15 i1er = 1,05 ires = 1,05
S6 rang chu dong Z14=20 Z16= 38 Z18=19 Zr0=27 7Z>1=29
S6 ring bi dong Zis5=41 Z17=24 Z19=42 Z1=29 Zy=31
Modun, mm 2,75 2,75 2,75 3 3

Goéc nghiéng 00 0° 00 0° 0°
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Bang 10: Théng sé cac banh rang hép nhanh cham

Bénh ring Cip BR Cip BR Cap BR Cip BR Cip BR

Thong s6 6 14-15 $6 16-17 6 18-19 $6 20-21 $621-22

Go6c nghiéng ring B=0° B=0° p=0° B =0° B =0°

Loai banh ring Ring thédng Ring thing  Ringthing Ring thdng Ring théng

Modun mit ddu, mm m =275 m =275 m=2,75 m=3 m=3

DPudng kinh vong chia, mm dc14=55 d.16=104,5 d.18=52,25 dep=81 de1=87
de15=112,75 d.17=63,25 dc19=115,5 dep=87 de22=93

DPudng kinh dinh ring, mm d,14=60,5 dg16=110 d,18=57,75 da0=87 d.1=93
d,15=118,25 d,17=68,75 da19=121 d1=93 da22=99

DPuong kinh chan rang, mm d;s=48,125 di16=97,625 d;18=45,375 din0=73,5 di»1=79,5
d7=105875  d;17=56,375  d;j19=108,625 dp=79,5 di»=85,5

Chiéu cao toan bo ring, mm h=6,187 h=6,187 h=6,187 h=6,75 h=6,75

Khe hé dinh rang, mm c=0,6875 c=0,6875 c=0,6875 c=0,75 c=0,75

Chiéu cao d4u ring, mm h, =2,75 h, =2,75 h, =2,75 h,=3 h,=3

Khoang cach truc chia, mm a=83,875 a= 83,875 a=83,875 a=284 a=90

Goc profil rang o, =20° a; =20° o, =20° a; = 20,56° o =20,56°

Géc an khép a,, =18,16° o, =18,160 a,, =18,16° a,, =27,13° a,,=17,54°

Bang 11: Hé sé dich chinh banh rang hép nhanh cham

Banh rang CipBRs6 14-15 CipBRs616-17 CapBRs618-19  Cap BRs620-21  Cip BR

Thong s6 $621-22

Hé s6 dich chinh  xy =-0,305 xy =-0,305 xy =-0,305 xy =-0,317 xy =-0,408

téng

Hé sé dich chinh  y=-0,318 y=-0,318 y=-0,318 y=-0,33 y=-0,43

tiép nhén

Hés6dichchinh  x; =0 x1=-0,305 x1=0 x1=0 x1=0

X|

Hés6 dich chinh  x; =-0,305 x2 =0 x2=-0,305 x2=-0,317 x2=- 0,408

X2

Hinh 10: Ban vé 3D hép phan cip nhanh cham
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Pau vao
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Hinh 9: Sg d6 dong hoc hdp phan cap nhanh cham

Tinh toan téi uu héa stic bén hop s64>7

Déi v6i hop s6, can tinh bén va t6i uu hda cho nhiing
cdp banh ring chiu tai ning nhéit va dé hong nhit:
Hop s6 tién Iti: cdp banh ring s6 tién (2 - 5). Hop s6
chinh: cap banh rang ludn luén an khép (6 - 7) va cap
banh ridng gai s6 3 (12 - 13). Hop nhanh chdm: cdp
banh ring luon ludén an khép (14 - 15) va cdp banh
rang gai s6 chdm (18 - 19).

Trong khuén khé bai béo, ching t6i gidi thiéu 2
truong hop t6i uu hoa do bén ctia hop s6 chinh.

Tinh todn téi uu héa bén cdp bdnh réng luén
luén én khép hép sé chinh (6-7)

+ Ung sudt tdng hop: (xem Hinh 11)

T két qua tinh todn bing phin mém ta thiy ting suit
tong hgp 16n nhét tip trung & chan ring. Gid tri Gng
suit la: 654,22 MPa. Phin mém da ké dén hé s6 an
toan vt liéu n =1,25 nén chung ta chi xét dén hé s6
tai trong dong ny = 1,3. Véi vét liéu 30CrMnTi, o,,=
1250 MPa;

oy <[o], = (,y,‘('l" < Oy Ng < Ogpy

Hay 850,48 < 1250

Thoa mén diéu kién, chi tiét truc va banh rang da bén.

Tinh todn t6i uu héa bén cdp bdnh réing gai
56 3 hép s6 chinh (12-13)

+ Ung sudt tdng hop:

T két qua tinh todn bing phdn mém (Hinh 12) ta
thdy ting sudt tong hgp 16n nhét tip trung 6 chan rang.
Gid tri Ging sudt la: 752,02 MPa. Phin mém da ké dén
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Hinh 11: K&t qud dng suat téng hogp cip
banhrang (6-7)

CAP_sim1 : Solution
Subgcase - Static L

Hinh 12: Két qua ung suat tdng hop cap banh
rang (12-13)

hé s6 an toan vat liéu n =1,25 nén chung ta chi xét dén
hé s6 tai trong dong ny = 1,3. V6i vét liéu 30CrMnTi,
Oqp= 1250 MPa, ta c6:

on <|[o], = %” & oy.ny < Oy,

Hay 077,62 < 1250

KET LUAN

Méy kéo ndng nghiép la mét trong nhiing phuong
tién dé€ thyc hién thanh coéng co giéi hda ndng nghiép
& Viét Nam. Viéc tinh chon va thiét ké t6i uu HTTL
dam bao tinh phtt hgp khi may kéo lam viéc trén déng
rudng Viét Nam. Du én KHCN “Nghién ctiu thiét ké
ché tao may kéo 4 banh mang thuong hiéu Viét Nam”
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do Coéng ty ¢6 phan 6 t6 Trudng Hai thuc hién c6 y
nghia khong nhiing vé mat néng nghiép ma con cé
tdm quan trong trong viéc thic déy qua trinh co gisi
héa va nganh cong nghiép co khi nong nghiép & Viét
Nam.

Trén co s sti dung phdn mém Unigraphics NXCAD
va SIMCENTER, chung t6i da tién hanh phén tich,
lua chon hop ly cdu hinh HTTL ctia méy kéo Thaco
bao gébm cum hop s6 chinh, ciu cht dong va cac cum
khéc, tli d6 tinh todn cac ty s6 truyén hgp ly cua
HTTL. Mit khac, ching tdi cling da thiét ké va tinh
toan mo phong tdi uu hoa cac thong s6 ky thuat va
két ciu ctia HTTL dé€ tim ra cdc thong s6 ky thuat t6i
uu ctia HTTL mdy kéo ddm bao mdy kéo hoat dong
tot, phut hgp dong rudng Viét Nam. Két qua nghién
ctiu cho théy sy lua chon HTTL clia mdy kéo nay 1a
phu hop trong diéu kién Viét Nam.

DANH MUC CAC TU VIET TAT

HTTL: Hé thdng truyén luc

KHCN: Khoa hoc Cong nghé

RVC (Regional Value Content): Ham lugng gia tri
khu vuc

PTO (Power Take Off): Hop trich cong suit

XUNG POT LOliCH

Nhom téc gia xin cam doan rang khong c6 bt ky xung
dot loi ich nao trong cong bo bai bao.

DPONG GOP CUA TAC GIA

Pham Xu4n Mai nghién ctu bd tri chung HTTL va
phén bd ty s6 truyén cho HTTL. Hong Duc Thong

chinh stia néi dung khoa hoc ctia bai bao, cic bang
biéu hinh anh va trinh bay bai bdo. Nguyén Xuan
Thién nghién ctiu thiét k& cdc cdp banh ring cua
HTTL. Dinh Viét Nam va Ng6 Ngoc Linh nghién ctiu
tinh todn mo6 phong HTTL.

LOI CAM ON

Bai bdo nay dugc thuc hién trong khudn khé dé tai
nghién ctu khoa hoc “Nghién citu thiét ké méay kéo
4 banh cong suit dén 50HP mang thuong hiéu Viét
Nam” ma dé tai DAKH-01/18-Nol do Thaco cht tri.
Chiing t6i chan thanh cam on Bo KHCN, Uy ban
Nhan dan tinh Quang Nam da tao diéu kién thuin
lgi d€ hoan thanh dé tai nay.
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Design and optimization of gearbox for the Thaco’s tractor

Mai Xuan Pham'23, Thong Duc Hong"?”*, Thien Xuan Nguyen3, Linh Ngoc Ngo3, Nam Viet Dinh3

Eg%
ki
\\\—_‘ ABSTRACT

Agricultural tractors are one of the key means r to implement the agricultural mechanization pro-
: cess in Vietnam. Choosing the right type of tractor and the range of traction to ensure suitability for
Use your smartphone to scan this the tractor working on Vietnamese fields are very important. Base on using Unigraphics NXCAD and
QR code and download this article SIM CENTER simulation software provided by Siemens AG, we analyzed and selected the configu-
ration of the power transmission system (PTS) of the Thaco tractor including gearbox assemblies,
drive axle, other clusters, and then calculated the appropriate gear ratios of the PTS. Besides, we
have also designed, calculated, and simulated to optimize the specifications and structures of the
PTS of the tractor in order to find out a set of specifications that is suitable for the working abil-
ity of the Thaco tractor on specific fields of Vietnam. The results show the selection of the PTS for
the Thaco tractor is suitable for the working conditions in the Vietnam's fields. The designing PTS
has the structure that is consistent with domestic manufacturing technology. This PTS is going to
be deployed into production under the project of science and technology "Research, Design and
Manufacture 4-Wheel Tractor with Vietnamese Brand" of Truong Hai Auto Corporation.
Key words: Agricultural tractor, drivetrain, transmission, SIMCENTER, simulation
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