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TOM TAT

Xdc dinh gid tri hé s6 do ciing cia khung ddy mdy i 1o cdn thiét vi day i thong s6 ddu vao
quan trong ciia bai todn khdo sdt dong luc hoc mdy 4i. Mdc dix vay, trong cdc t4i lidu chuyén nganh,
chiing ta khong thé tra citu gid tri hay tim ra cong thyic tinh gid tri ciia hé s6 d§ ciing do6. Nguyén nhan
chet yéu ndm & sy philc tap trong ddc diém hinh hoc va két cdu ciia khung ddy. Bai bdoe d xudt mét
gidi phdp xdc dinh gid tri he s6 49 ciing doc cia cdc khung ddy mdy 45 DZ271 thong qua md phing qud
trinh lam vigc clha ching trong phdn mém ANSYS.

Tit khoa: Mdy i, khung ddy, hé s6 dd cing, hé sd cdn, déng luc hoc.

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 buildozers. But we cannot find any values or
formulas for the above stiffuess 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 of DZ271 bulldozer pushing frames by simulating their work process
in the ANSYS software.
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1. GIGI THIEU

Trong qué trinh dao vi chuyén dit cia
mdy {1, dic bigt 1a cdc may bi lam viéc trong di€u
kién ritng ndi, viéc va cham phai cic chudng ngai
nhu gach da, bé téng, gbc cdy,...dién ra thudng
xuyén. Diéu nay lam phdt sinh céc tai trong dong
téc dung 12n cic b¢ phin mdy ma hiu qua tit
yéu 1a nhitng su 6 hong héc hojc sy rit ngén
tudi tho cha ching. Vin dé néu trén dit ra nhu
cdu khao st ddng huic hoc cdc mdy i hién co
nhim dé xudt cic giai phap giam tai trong dong
tac déng 1én cac bd phan cha my.

Mb hinh déng luc hoc cita may ui DZ271,
loai may i dugc quan tim khio st trong bai
béo, dugc thé hién trén hinh 1.

Hinh 1. Mé hinh dong hic hoc ctia mdy 1if vé1 cic
khung ddy FX

Trong md hinh nay, hai khung ddy FK
(m&i bén mét chiéc) c6 dang khuju, dau khnu
lién két vdi khung gim méy &i bing khép ban 16
E d4u kia lién két vdi ludi 0i bing khép ban [6 K.
Pdu khuju duge thiét k& léch tim mot khoang
€ 80 v6i dudng truyén cha lyc tic dung, két ciu
d4u khuju nhé va thudn dén € gidm dng suit
tip trung. D€ ting cudng d4 cling viing, & phia
ddu khuju duge han mot gan hinh ling tru tam
gide. Két cdu va kich thudc cha khung &8y nim
bén phai cha may @i DZ271 &ugc hidu dién trén
hinh 2.

Hai khung d4y li cic khau truyén lyc chi
yéu tii khéi dét dd phia tridce luai 0 lén thin
mdy. Két ciu nhu mé t4 & trén 120 cho cac khung
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ddy mot do dan héi va mét stc cin nao ds, ¢
téc dung lam gidm va ddp tit mot phén va chyy
truyén tryc tiép ti chudng ngai 1én thin méay. pe
k& dén tac dung nay két hop vdi tinh dan héivéy
6 ctia vit liéu, trong md hinh khio sit dong lyc
hoc mdy i & hinh 1, chiing ta s dung cip 16 xe
- Giam chin c6 hé 8 d6 cing va hé s6 can tiong
tnglak, vac,

Do dic diém hinh hoc va két ciu cia
céc khung ddy twong d6i phdc tap nén trong cic
ti liéu chuyén mén vé sdc bén vat liéu hay may
xay dung, khéng c6 céc cong thitc [4p sin d& xic
dinh gié trj (gdn diing) clia cdc dai lugng k, e,
thong qua céc thong s6 hinh hoc va vit liéu cia
khung dfy. Trong khi d6, mudn khio sat djng
ldc hoc chia mdy i, chiing ta nhiét dinh phai biét
gi4 trj clia hai thong s nay.

Xudt phét tif yéu cdu trén, cic tac gia bai
bdo d€ xudt mdt phuong 4n kha thi dé xdc dinh
gid tri gin ding clia k, thong qua viéc mé phéng
qua trinh lam viéc cta khung ddy béng phin
mém ANSYS. Con gid trj cia ¢, ¢ dugc xéc dinh
béng thuc nghiém hoic 1y theo kinh nghiém va
§ day khong dé cdp dén.

Hinh 2. Két cdu va kich thudc khung ddy mdy 8
DZ271

Al TAP CHI CO KHI VIET NAM, S6 4 nim 2016

www.cokhivietnam.vn



NGHIEN CUrU - TRAO DO

2. PHUONG PHAP XAC DINH HE SO DO
CUNG DQC CUA KHUNG DAY

2.1. Trang thai chiu lyc ctia khung d€y

Viéc phén tich cac trang thai va qua trinh
fam viéc ciia khung ddy cho thdy trang thai chiu
luc chia n6 1 phiic tap bao goém ci kéo, nén va
uén. Tay nhién, trong qua trinh lam viée, do lién
két véi luti Bi va thdn mdy, nén trang thi chiu
luc chil yéu va déng dugc quan tdm ciia khung
déy 1a trang thai chiu nén dgc truc chia hai doan
AB, CD va chiu uén ciia doan khuju néi giita hai
doan thing nay. Trong ci hai dang lam viéc &6
(nén doc truc va udn}, tinh din héi theo phuong
AB la dic diém mang tinh chi dao. Diéu nay dat
ra nhu c8u ty nhién 12 xdc dinh hé s8 d¢ cing
clia khung ddy theo phuong AB.

2.2, Phuong phip xic dinh hé s§ 46 cing doc
ciia khung diy

Dé xdc dinh hé 6 d9 ciing clia khung
ddy theo phuong AB (d6 ciing doc), chiing ta gid
dinh ngam chit khung déy tai diu khuyu F va téc
dung tuc P tai ddu K (nén ding tAm ddi véi doan
AB) nhu biéu dién trén hinh 3. Luu ¥ réng, day
la dang dat luc dimg voi trang thai lam viée trén
thyc t€ clia khung dy. Vdi mobi gid tri P xéc dinh,
bing cdch mé phong trong phin mém ANSYS,
chning ta s& nhén dddc chuy#n vi x tai mit cat d&i
qua diém K, rdi suy ra d ciing doc k, clia khung
dua theo cong thiic quen biét:

k,=P/x

(€N]

Hinh 3. So 86 dat hic 1én khung ddy khi mé phing
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DEkiém tra miic ¢4 6n dinh clia két qud
(th€ hién tinh chdt tayén tinh trong quan hé
giita lyc va chuyén vi), c6 thé thuic hién viéc md
phéng vdi nhiéu gié tri khic nhau ctia P trong
mién tdi trong lam viée du kién clia mdy 0, sau
d6 xac dinh céc gia tri tuong ing cia chuyén vi
x va so sénh céc gid tri k, nhan dugc.

Bé phuc vu cho muyc dich dé xudt gidi
phép lam gidm tii trong dong tic dung lén cic
bé phin may i, ¢4 thé thay déi gia trj cia cic
thdng s6 hinh hoc v vat liéu va thuc hién qua
trinh mo6 phang da dugc mo ta. Vi Iy do céng
nghé, & day cac téc gia bai bio quan tam dén viéc
thay d6i cia hai thong s6 1d mo-dun dan héi vt
lituEvadoléchtame.

3.KET QUA MO PHONG VA BAN LUAN
3.1. Trudng hop thay d6i luc tac dgng

Trong trudng hop ndy, cic kich thude
hinh hoc dugc gilt nguyén nbu di dugc bidu
dién trép hinh 2 va mé-dun dan hdi ciia vat liéu
E = 2,1x10"Pa. Cic két qua mé phdng ducc
trinh bay trong bang 1.

Bing 1. D ciing k, nhan dugc trong tridng hgp thay
ddi bic P va giit nguyén cdc thong sé con lai

P[N] x(mm] |k [N/m]

80000 0,219200 364963991,8
90000 0,246600 364963987,4
100000 0,274000 364963983,9
110000 0,301400 364963981,1
120000 0,328800 364963978,7
130000 0,356200 364963976,7
140000 0,383599 364963997,4
150000 0,410999 364963973,4

Nhiing két qua & bang 1 cho thiy, gia tr{
6 ciing k, thu duoc gén nhu khong c6 miy sy®
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sar khac. Diéu nay cho thiy két qua md phong 1
tin cay va ching ta c6 thé 1dy k= 365000 kN/m
Iam gid trj ddu vao cho cdc tinh todn déng luc
hoc. Két qui m6 phéng cing thé hién ring, dudi
tic dung ctia mién gia tri tdi trong nhu khio sit,
khung diy vin lam viéc trong giéi han dan hoi
vA Iy éing xd tuyén tinh cha 16 x0 k, 1a phi hop.

3.2. Trudng hgp thay d6i dé léch tam e

Trong trudng hop nay, luc nén dvgc
gitt & gid tri khong dai P = 120kN, mo-dun dan
héi chia vat liéu duge ldy ¢ dinh s gid tri E =
2,1x10"'Pa. Cic kich thudc hinh hoc ciing dugc
gitt nguy2n nhu biéu dién trén hinh 2, ngoai telt
6 léch tdm e dugc cho nhiing gid trj khic nhau
trong mot mién dy kién trudc. Cic két qua md
phong duoc trinh bay trong bang 2,

3.3. Trudng hop thay déi vét liéu

Sy thay d8i vét liéu dugc phan anh qu

viéc thay d6i mé-dun dan héi E.

Trong trudng hop nay, md-dun dan b
E dugc ldy nhing gia tri khic nhau trong mién
du kién (1,8 + 2,3)x10"Pa (tuong ling véi chevit
ligu ¢6 san) trong khi cac kich thuée hinh hoc
duoc giff nguyén nhu biéu dién trén hinh 2, Iy
nén dugc gifi ¢6 dinh & gid tri P = 120kN.

Cac két qud md phdng dugc trinh by
trong bang 3.

Bing 3. Xdc dinh d§ cung k, khi thay d6i mé-dun din
hdi E va gid nguyén gid tri cdc thong s6 con lgi

Vatliéu | E[Paj x [mm] k [N/m]
Bang 2. Xde dinh 45 cing k, trong treiong hop thay 55812 | 1,8x10" | 0,383599 | 3128262835
d31 do léch thm e va gid nguyén gid trf cde thong s6 60si2 | L9x10® | 0363410 | 3302055102
con gt 60siMn | 2,1x10" | 0328800 | 3649639787
608i2Cr | 2,2x10t | 0313854 | 3823432107
€ [mm] x [mm] k, [N/m] 6US12Ni | 2,3x10" | 0,300208 | 3997224775
148 0,328799 | 3649639787
153 0335062 | 3ss14z988,1 | MOlquanhek, = ky(E) duia theo sl
158 0342602 | 350260293.9 E;ng 3 néu biéu dién 1én d5 thi s& ¢6 dang g
163 0,350840 | 3420367085 | o duong thing Diéu uéy hoin loén phi hp
> > vi nhing két qua da duge trinh bay trong cc
168 0,360682 | 332702793.8 | gido trinh sitc bén vat liu.

Néu &p dung phép khép duong cong
(nhu khép dudng cong thuc nghié¢m), ching ta
6 thé xdp xi méi quan hé k = lg(c) theo mét
bam s& bic ba véi hé s6 tuong quan bing 1:

Fy = 324187 -3218¢° + 80779 ¢ +3x10° ()

Quan hé bac ba duge md 13 béi (2) kha
phit hop véi quan hé lyc - chuyén vi clia dim
cong-x6n chiu uén dudi tac dung ciia luc ngang
tai ddu ty do.
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4. KET LUAN

Bai bdo da dé xudl y tudng va phuldsg
phap dé xdc dinh hé 56 d¢ citng doc k, clia cic
khung ddy may 0i DZ271 dya trén méi quan bé
gitfa luc va chuyén vj ca diém dit lyc, trong dé
gid tri cta lyc dugc 14y mot cich tiy ¥ trong i
cach thong s6 dau vao, con chuyén vi thi co thé
xdc dinh dugc trong tu cach théng s6 dau ranhd
mb phong bing phan mém ANSYS. Vide xic
dinh h¢ s6 d¢ cling doc v6i nhiéu gid trj khic
nhau ctia Iyc nén khing dinh d¢ tin cdy clia
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phuang phép va sy phis hgp trong itng xii tuyén tinh ciia 16 xo k,. Bai bso ciing dua ra két qua khio
sit su thay d6i ca d¢ cing doc k, theo d¢ léch tim e ctia khung ddy vi m6-dun dan héi E ciia vit

liéu. Nhitng két qua thu dugc cho phép giai cic bai todn ddng Iyc hoc méy @i va nhitng bai toin khéc
¢d lién quan.
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