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TOM TAT 

Xac dinh gid tri hi so dd ciing cua khung day mdy ui la cdn thiet vi day la thong so ddu vdo 

quan trong cua bdi todn khdo sdt dgng lUc hoc mdy iii. Mac dii vdy, trong cdc tdi lieu chuyin ngdnh, 

chung ta khong the tra citu gid tri hay tim ra cdng thiic tinh gid tri cua hi so do ciing do. Nguyen nhdn 

chu yeu nam d sUphiCc tap trong dac diem hinh hoc vd kit cdu cua khung day. Bdi bdo de xudt mot 

gidi phdp xac dinh gid tri he so do ciing doc cua cdc khung day mdy ui DZ271 thong qua mo phong qud 

trinh ldm viec ciia chung trong phdn mem ANSYS. 

TU khda: Mdy ui, khung ddy, he s6 dd ciing, hi so cdn, dgng liic hgc. 

ABSTRACT 

It is needed to determine an acceptable value of the stiffness coefficient of DZ271 bulldozer 

pushing frames for many problems concerning the dynamics of bulldozers. But we cannot find any values or 

formulas for the above stiffness coefficient in specialization materials. The reason belong to the complexity 

in geometry and structure of the pushing frames. This paper proposes a solution to determine the value of 

the longitudinal stiffness coefficient ofDZ271 bulldozer pushing frames by simulating their work process 

in the ANSYS software. 
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1. GIOI THIEU 

Trong qua trinh dao va chuyen dat cua 
may ui, dac biet la cac may ui lam viec trong dieu 
kien rdng nui, viec va cham phai cac childng ngai 
nhu gach da, be tdng, goc cay,...dien ra thUdng 
xuyen. Dieu nay lam phat sinh cac tai trong ddng 
tac dung len cac bo phan may ma hau qua tat 
yeu la nhdng sU cd hdng hoc hoac sU rut ngan 
tudi tho cua chung. Van de neu tren dat ra nhu 
cau khao sat dgng liic hpc cac may ui hien cd 
nham d^ xuat cac giai phap giam tai trpng dong 
tac dpng len cac bd phan cua may. 

Md hinh dpng hie hpc ciia may ui DZ271, 
loai may ui dupc quan tam khao sat trong bai 
bao, duoc the hien tren hinh I. 

Hinh 1. Md hinh ddng Itic hoc cua mdy ui vdt c 
khung day FK 

Trong md hinh nay, hai khung day FK 
(mdi ben mot chi6c) cd dang khuyu, dSu khuyu 
lien kit vdi khung gam may ui bang khdp ban ie 
F, dSu kia lien ket vdi lUdi ui bang khdp ban le K. 
DSu khuyu dUpc thiet ke lech tam mpt khoang 
e so vdi dudng truyen ciia lUc tac dung, ket cau 
dau khuyu nhd va thudn dan de giam dng suat 
tap trung. De tang cUdng dp cUng vflng, d phia 
dau khuyu dUpc han mot gan hinh lang tru tam 
giae. Ket cau va kich thUdc cua khung day nam 
ben phai cua may iii DZ271 dUpc bieu diln tren 
hinh 2. 

Hai khung day la cac khau truyen lUc chu 
yeu td khdi dat da phia trUdc lUdi ui len than 
may K^t cau nhu md ta d tren tao cho cac khung 

day mdt dp dan hdi va mdt sdc cdn nao d6, c6 
tac dung lam giam va dap tat mpt ph&i va c h ^ 
truyen trUc tiep td chudng ngai Un than may. Df 
ke den tac dung nay ket hOp vdi tinh dan hdi v6n 
cd cda vat lieu, trong md hmh khao sat dpngkc 
hpc may ui d hinh 1, chung ta sd dung c|p 16 xo 
- Giam chan cd he so dp cdng va he so can tUOng 
dng la k̂  va c .̂ 

Do dac diem hinh hpc va ket cau cfia 
cac khung day tUdng doi phdc tap ngn trong cac 
tai lieu chuyen mon ve sdc ben vat lieu hay may 
xay dUng, khdng cd cac cdng thdc lap san dliac 
dinh gia tri (gan dung) cua cac d^ lUpng k̂  VEI c 
thdng qua cac thdng sd hinh hpc va vat Ueu cua 
khung day. Trong khi dd, mudn khao sat dpng 
lUc hoc cua may ui, chung ta nhat dinh phai biet 
gia tri cua hai thdng sd nay. 

XuSt phat td yeu cau trdn, cac tac gia bai 
bao de xuat mdt phuong an kha thi de xac dinh 
gia tri gan dung cua k̂  thdng qua vi^c m6 ph6ng 
qua trinh lam viec cua khung day bang phan 
mem ANSYS. Con gia tri cua ĉ  se dUpc xac dinh 
bang thUc nghiem hoac lay theo kinh nghiem vii 
d day khdng de cap den. 

Hinh 2. Ket cdu vd kich thUdc khungddy mdy u. 
DZ271 
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2. PHUONG P H A P X A C DINH H$ SO DO 
CtfNG DOC CUA KHUNG DAY 

2.1. Trang thai chiu Itfc cua khung 6iy 

Viec phan tich cac trang thai va qua trinh 
Iam viec cua khung day cho thay trang thai chiu 
lUc cua nd la phdc tap bao gdm ca keo, nen va 
uon. Tuy nhien, trong qua trinh lam viec, do lien 
ket vdi ludi ui va than may, nen trang thai chiu 
lUc chu yeu va dang dUcfc quan tam cua khung 
day la trang thai chiu nen dpc true cua hai doan 
AB, CD va chiu udn cua doan khuyu noi gifla hai 
doan thang nay. Trong ca hai dang lam viec dd 
(nen dpc true va udn), tinh dan hdi theo phfldng 
AB la dac diem mang tinh chu dao. Di^u nay dat 
ra nhu cau tU nhien la xac dinh he sd dp cdng 
cua khimg day theo phuong AB, 

2.2. PhUcfng phap xac dinh he sd do cdng doc 
cua khung d£y 

De xac dinh he so dp cflng cua khung 
day theo phUOng AB (dp cflng dpc), chung ta gia 
dinh ngam chat khung day tai dau khuyu F va tac 
dung iflc P tai dau K (nen dung tam doi vdi doan 
AB) nhfl bieu dien tren hinh 3. Lflu y rang, day 
la dang dat lUc dung vdi trang thai lam viec tren 
thUc te cua Idumg day. Vdi moi gia tri P xac dinh, 
bang each md phdng trong phan mem ANSYS, 
chung ta se nhan dUpc chuyen vi x t ^ mat cat di 
qua diem K, rdi suy ra dp cdng doc k̂  cua khung 
dUa theo cdng thdc quen biet: 

D^ ki^m tra mflc dp on dinh cua k^t qua 
(the hien tinh chat tuyen tinh trong quan he 
gifla lUc va chuyen vi), cd th^ thUc hien vi^c mo 
phdng vdi nhieu gia tri khac nhau cfla P trong 
mien tai trpng lam viec dii kien cua may ui, sau 
do xac dinh cac gia tri tUOng flng cua chuyen vi 
X va so sanh cac gia tri k^ nhan dfldc. 

De phuc vu cho muc dich de xuat giai 
phap lam giam tai trong dpng tac dung len cac 
bd phan may ui, cd the thay ddi gia tri cua cac 
thdng sd hinh hpc va vat lieu va thUc hien qua 
trinh md phdng da dUpc md ta. Vi ly do cdng 
nghe, d day cac tac gia bai bao quan tam den viec 
thay ddi cua hai thdng sd la md-dun dan hdi vat 
lieu E va dp lech tam e. 

3. KET QUA M O PHONG VA BAN L U A N 

3.1. Trfldng hdp thay ddi Iflc tac dung 

Trong trUdng hpp nay, cac kich thfldc 
hinh hpc dUdc gifl nguyen nhU da dupc bieu 
diln tren hinh 2 va md-dun dan hdi cua vat lieu 
E = 2,lxlO"Pa. Cac ket qua md phdng dflpc 
trinh bay trong bang I. 

Bdng 1. Do citng k nhdn dUdc trong trUdng hdp thay 

doi lUc P vd gia nguyen cdc thdng so con lai 

k̂  = P/x (1) 

P[N] 

80000 

90000 

100000 

110000 

120000 

130000 

140000 

150000 

X [mm] 

0,219200 

0,246600 

0,274000 

0,301400 

0,328800 

0,356200 

0,383599 

0,410999 

k, [N/m] 

364963991,8 

364963987,4 

364963983,9 

364963981,1 

364963978,7 

364963976,7 

364963997,4 

364963973,4 

Hinh 3. Sd do ddt lUc len khung ddy khi md phdng 
Nhflng ket qua d bang 1 cho thay, gia tri 

dp cdng k^ thu dfloc gan nhfl khdng co may sU^ 
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sai khac. Dieu nay cho thay ket qua mo phdng la 
tin cay va chung ta cd the lay k= 365000 kN/m 
lam gia tri dau vao cho cac tinh toan dpng lUc 
hpc. Ket qua md phdng cung the hien rang, dfldi 
tac dung cua mien gia tri tai trpng nhfl khao sat, 
khung day van lam vi^c trong gidi han dan hdi 
va lay flng xfl tuyen tinh cua 16 xo k̂  la phu hpp. 

3.2. Trfldng hdp thay doi do l^ch tam e 

Trong trfldng hdp nay, lflc nen dflpc 
gifl d gia tri khdng doi P = 120kN, md-dun dan 
hdi cua vat li^u dfldc lay co dinh d gia tri E = 
2,lxI0"Pa. Cac kich thfldc hmh hpc cung dfldc 
gifl nguyen nhfl bieu dien tren hinh 2, ngoai trfl 
dp lech tam e dfldc chp nhflng gia tri khac nhau 
trong mpt mi^n dfl kien trflde. Cac ket qua md 
phdng dfldc trinh bay trong bang 2. 

Bdng 2. Xde dinh dd ciing k^ trong trUdng hdp thay 
doi do lich tdm e vd giii nguyen gid tri cdc thdng sd 

cdn lai 

3.3. Trfldng hdp thay doi vat lieu 

Sfl thay ddi v^t lieu dfldc phan anh qm 
viec thay ddi md-dun dan hdi E. 

Trong trfldng hdp nay, md-dun dan hoi 
E dfldc My nhdng gia tri khac nhau trong mien 
dfl kien (1,8 -̂  2,3)xl0"Pa (tUdng dng vdi cac vat 
lieu cd sSn) trong khi cac kich thUdc hinh hoc 
dfldc gifl nguyen nhfl bilu diln tren hinh 2, lilc 
nen dfldc gifl cd dinh d gia tri P = 120kN. 

Cac ket qua md phdng dfldc trinh bay 
trong bang 3. 

Bdng 3. Xac dinh dd ciing k^ khi thay dii md-dun dm 
hoi E vd giii nguyin gid tri cdc thong so con ki 

e [mm] 

148 

153 

158 

163 

168 

X [mm] 

0,328799 

0,335062 

0,342602 

0,350840 

0,360682 

k, [N/m] 

364963978,7 

358142988,1 

350260293,9 

342036708,5 

332702793,8 

Vat lieu 
55812 

60Si2 

60SiMn 

60Si2Cr 

60Sl2Ni 

E[Pa] 
1,8x10" 

1,9x10" 

2,1x10" 

2,2x10" 

2,3x10" 

X [mm] 

0,383599 

0,363410 

0,328800 

0,313854 

0,300208 

k,[N/in] 

312826283,5 

330205510,2 

364963978,7 

382343219,7 

399722477,5 

Mdi quan he k̂  = kj(E) dUa theo so lieu 
bang 3 n^u bilu dien len do thi se cd dang gan 
nhu dudng thing. Dieu nay hoan toan phii htfp 
vdi nhdng ket qua da dupc trmh bay trong cac 
giao trinh sfle ben vat lieu. 

Neu ap dung phep khdp dfldng cong 
(nhfl khdp dfldng cong thUc nghiem), chung ta 
cd the xap xi moi quan he k̂  = kj(e) theo mdt 
ham sd bac ba vdi he so tUdng quan bang 1: 

k^ --32.4l£r' -32,18e^ + 80779e + 3xlO' (2) 

Quan he bic ba dUdc md ta bdi (2) kha 
phu hpp vdi quan hi lflc - chuyen vi cua dam 
cdng-xdn chiu udn dfldi tac dung cua lUc ngang 
tai dau tfl do. 

4. KET LUAN 

Bai bao da de xuat y tfldng va phddog 
phap de xac dinh he sd dp cflng dpc k̂  cua cae 
khung day may ui DZ271 dfla tren mdi quan he 
gifla lflc va chuyen vi cua diem dat lflc, trong do 
gia tri cua lflc dflpc lay mdt each tuy y trong tii 
each thdng sd dau vao, cdn chuyen vi thi co thi 
xac dinh dflpc trong tU each thdng sd dau ra nhcl 
mo phdng bang phSn mem ANSYS. Viec xac 
dinh he sd dp cUng dpc vdi nhieu gia tri khac 
nhau cua life nen khang dinh dp tin cay cua 
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phfldng phap va su phu hdp trong flng xfl tuydn tinh cua Id xo k̂ . Bai bao cung dfla ra kdt qu^ khao 
sat sfl thay ddi cua dp cflng dpc k̂  theo dp lech tam e cua khung day va md-dun dan hdi E cua vat 
lieu. Nhflng kit qua thu dfl^c cho phep giai cac bai toan dpng lflc hpc may ui va nhflng bai toan khac 
cd lien quan. •J* 
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