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D\f BAO TUdi THO M6| CHO DAM CAU TRU'aC 
6 id TAI CO TRUNG 

FATIGUE LIFE PREDICTION FOR FRONT AXLE BEAM 
OF MEDIUM TRUCK 

TS. Vu TiiSn Dat 
Khoa Ca khi, Trudng©^ hgc Giao thdng Vlln tdi 

TOM TAT 

Tdi trong do map mo mat duong (RSR) lam iing sudt trong ddm cdu tru&c (FAB) thay doi theo 
chu ky ngdu nhien. Vi vgy, can phdi tien hdnh ddnh gid tuoi thp moi cua FAB dual tdc dgng cua RSR. 
Tudi tho moi cua FAB tren xe tdi ca trung duac du bdo bdng phuong phdp ung sudt danh nghia, tren 
ca sa ket hap giiia phuang phdp phdn tu him hgn vd mo phong dong luc hoc da vgt the, co xem xet 
dnh huong cua van tdc cua d td. 

Tvc khod: Ddm cdu truac; Tuoi tho moi; Phuangphdp ung sudt danh nghia; Map mo mat 
duong: Phuong phdp phdn tu him hgn; Bong luc hoc da vgt thi. 

ABSTRACT 

The dynamic load caused by the road surface roughness (RSR) produce stochastic cyclic 
stresses on the front axle beam (FAB). Therefore it is necessary to assessed fatigue life of FAB under 
excitation of RSR. The fatigue life of medium truck's FAB were predicted by using nominal stress-life 
approach based on the combination of finite element (FE) method and multi-body dynamics (MBD) 
simulation with the effects of vehicle speeds are considered. 

Keywords: Front axle beam; Fatigue life; Nominal stress-life approach; Road surface 
roughness; Finite element method; Multi-body dynamis. 

1. D.^T VAN DE tudi thg mdi cua FAB khi chiu chd dd tai trgng 
tinh, ma chua xem xet ddn anh huong cua RSR 

Khi d td chuyen ddng, map md mat va van tdc cua dtd [1,2,3]. 
duong (RSR) Id nguyen nhan chu ydu gay ra 
tdi trgng ddng, lam cho ung suat ti"ong kdt cau Trong bai bdo ndy, md hioh MBD cua 
thay ddi theo chu kj' ngau nhien, din den kdt ciu trudc d td tdi ca trung HINO FG8JJSB 
cau cd the bi hu hdng do mdi. Dam cau truac dugc xay dung vdi FAB dugc xem la vdt thd 
(FAB) ciia d td tai la kdt cau chiu chinh va chiu ddn hdi (Flexible body) cd dugc tii md hinh 
anh hudng hrtc tidp tCf RSR thdng qua ldp. Mgt FE cua FAB. Kdt qua md phdng MBD dudi 
sd cdng trinh nghidn ctiu da danh gid do bdn va kich thich cua RSR vdi vdn tdc khac nhau cua"^ 
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d td se thu dugc tdi tirgng tac d^ng len FAB, tai 
trgng nay dugc xuit trdr lai md hinh FE dd tinh 
toan ling suit thay ddi theo thai gian trong fcdt 
cau. Cudi cung, phuong phdp iing suit danh 
nghia dugc sii dung dd du bao tudi thg mdi cho 
kdt ciu FAB. 

2. XAY DVMG M 6 HINH PHAN TÛ  HtTU 
H ^ CHO FAB 

Md hmh FE cua FAB ciia d td HINO 
FG8JJSB dugc xay dimg bang phin mdm 
ANSYS. Sii dung phin hi SOLID45 chia 
luoi hinh tii dien vcd thudc tinh vdt hdu tuang 
ling thep AISI 1045 [3]. Su dyng cap phdn tur 
TARGE170 va CONTA174 md phdng cac cap 
be mat tiep xuc giua cac chi tidt: Chdt tru diing 
vcri Id chdt, mat dau lo chdt vcri mat tua khdfp 
quay. Md hmh FE ciia FAB nhu trdn hinh 1, 
vdi 151533 phin hi va 33731 didm niit. Trdn 
md hinh, tao 04 diem nut (Interface nodes -
INs) lidn ket ciing vdi 02 bd mat be dd nhip 
va cac bd mat lap d bi moay a d 02 true banh 
xe. Cac his se ddng vai trd la didm hen kdt vdi 
cdc vat thd khac trong md hinh dao ddng ciia 
ciu trudc. 

Hinh 1. Mo hinh FE cua FAB 

Su dung chiic nang Ansys-Adams 
Interface ti-ong ANSYS dd phan tich dac trung 
ridng (Modal Analysis) vdi cac didm niit chinh 
dugc chgn la cac INs. Ddng thdi, tao ra tdp dii 
hdu *.mnf (Modal Neutral File) cd chua cac 
thdng tin vd ma trdn khdi lugng, ma trdn do 
Ciing cua kdt ciu FAB. 

3. THIET L ^ M 6 H I N H DAO DQNG 
CUACAUTRirdC 

Md hinh dao ddng cua cau truac ciia d 
td dugc xay d\rag trong phin mem ADAMS, 
nhu Wnh 2. Trong md hinh, FAB dugc xem 
la vat the ddn hdi, dugc t^o ra bang each din 
nhdp tdp dii lieu *.mnf. Md hinh cd 4 bdc tu 
do: Khdi lugng dugc treo cd bac t^ do tinh tidn 
thing diing Ŷ  va Idc trong mat phlng ngang 
(Pp FAB cd b|lc tu do tinh tien thang dtine Ŷ  
vd lie trong mat ph^g ngang ^t^. Tham so md 
hinh dugc tham khdo cho trong bang 1. 

Md,phdng RSR dua trdn ca sd ISO 
8608:1995 phdn cap mat ducmg theo mat do 
phd cdng sudt va phuang phap bidn ddi ngugc 
Fourier [4]. Cac cap m|it duong du9fc md phdng 
bao gdm: Cap B, cap C, cdp D vd cdp E; vdi v|n 
tdc chuydn dgng cua d td: 20 km/h, 40 km/h, 60 
km/h va 80 km/h; buac md phong la 0,01 gidy. 
Trdn hinh 3 la ket qua md phong kich thich hai 
bdn hdnh xe df mat dudng cap C, vdi van tdc d 
tdla40km/b. 

Bdng I. Tham so md hinh 

Tham s6 

nij: Khoi lucfng duac treo cSu tmac 

(kg) 
I^,: Mo men quan tmh (kg.imn^) 

m :̂ Khdi Inong FAB (kg) 
Ijj2' Mo men quan tinh (kg.nmi^) 

K^: D6 Cling cua 16p (N/tnm) 

C :̂ HS s6 can eia lop (N.s/mm) 

K :̂ Dp cung ciia nhip mot b6n (N/ 
mm) 

C :̂ H6 so can ciia giam chin mot ben 
(N.s/mm) 

q .̂q :̂ Kieh thieh m^t ducmg ben trai 
v^ ben phai theo phuang thing dting 
(mm) 

Gia tri 

5500 
6,71E8 

126,3 
4,98E7 

1000 

1,5 

350 

2,5 

%(0 
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Phdn mdm ADAMS su dyng phuang 
)hap Craig-Bampton de md td bidn dang cua 
rat thd dan hdi. Khi md phong MBD, phan 
ndm se tu ddng thiet l̂ p vd gidi he phuong 
rinh vi phan Lagrange II vai cdc tga do suy 
'dng theo he tga tuyet ddi Cartesian (x,y,z), he 
ga do gdc Euler ((p,©,©) vd toa do suy rdng 
nodai [5]: 

Hinh 2. Md hinh dao ddng cdu truac 

4. T I N H tnVG SUATTRONG KET CAU FAB 

RSRijian) 

0.0 1.0 2.0 3J0 4.0 5.0 

Hinh 3. Kich thich mat &£dng cdp C, vgn tdc 40 km/h 

Sau khi tidn hanh mo phdng MBD trdn 
md hinh dao ddng trong ADAM, xudt tdp sd 

lieu tai trgng (*.lod) tac d\mg len cdc INs cua 
FAB theo thdi gi^i (bao gdm luc, md men vd 
cac dac tomg qudn tinh). Dan nhdp tdp (*.lod) 
ve md hinh FE cua FAB de tinh iing suat theo 
thdi gian. Xem xet den do Ion cua tdp kdt qud 
(*.rst), bai bao chgn 201 bucfc tdi trgng (thdi 
gian tii 0.5 ddn 2.5 giay, budc thcd gian 0,01 
giay) de tien hanh tinh todn. 

^Vi trft^ tnmg lingsti^ 

Hinh 4. Phdn bd ung sudt Von-mises 

Tidn hanh tinh todn iing suat d 16 trudng 
hop khac nhau tuong ting vdi cdc cdp mat 
dudfng va vdn the chuydn ddng cua d td. Trdn 
hinh 4 la phan bd iing suat Von-mises trdn 
FAB, cd thi thiy vi tri tdp trung iing suat nam 
Cf mat dudi diem udn d hai ddu cua FAB va Id 
chdt try dung. Tren hmh 5 la su thay ddi ung 
sudt theo thdi gian ciia didm mit 16415, tai vi 
tri tap trung iing sudt. 

5. DU* BAD TUOI THO MOI CHO FAB 

Trong bai bao ndy, tudi thg mdi cua FAB 
la tudi thg cho den khi xuat hien vdt mit mdi. 
Bdi bai iing dung phin mdm nCode DesignLife 
dd tinh toan theo phuang phap ling suit danh 
nghia (Nominal stress-life). 

a{MPd) 

t(s) 

Hmh 5. ting sudt Von-mises cua diem niit 16415 ^^ 
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S Bff, 

Hinh 6. Quan he giiia c-N 

Trong phin mSm nCode DesignLife, 
m6i quan he giua iing su^t a vk s6 chu k^ 
tuin hoan N din dSn hu hong moi ciia vSt 
lito (duong (T-N), nhu hinh 6. Trong do, a^, 
14 do bhn moi vai N=l; 8̂ =0̂  la do bin mdi 
CO N|,,=10'; bj va bj la goc nghiSng cua cac 
doan tiiang. Khi xem xet den den d6 tin cay 
CUE chi tiSt, thi ducmg a-N duoc gpi la ducfng, 
P% -o-N CO dang: 

lgiV = a +6 Igo- (1) 

Voi a va b la hang so. Bai bao de xuat 
xay dungduong a-N ciia vat lieu nhu tren hinh 
6, CO ke den do tin cay ciia chi tiet co khi la 
95%. Voi vat li$u Aisi 1045, do tin cay la 95% 
tra bang ta co a = 20.0328 va b = -6,2818 

p p 

[3]. Tir cong thiic (1) se tinh dugfc cac gia tri 
(Tf,i ~ 1545 Mpa va tJ^ =: 171 MPa, phan 
m6m nCode DesignLife se tu dpng tinh toan 
cachSsObjVabj [6]. 

Vi tried tudi thg M^ 
/'mdi th6p W~ 

DSn nhSp tep kgt qua ('.rst) vao phin 
mim nCode DesignLife de tinh tu6i tho moi 
cho FAB. Tren hinh 7 la phan b6 tudi tho moi 
cua FAB, CO thS thiy cac vi tri tap trung ling 
suit cung la nai co tuoi tho moi thip. TuOi.thp 
moi thip nhit cho 16 trudng hop nhu tren bi6u 
do binh 8, khi mip mo mat duong va van t6c 
chuySn dpng 6 to tang thi tudi tho moi ciia 
FAB giam. 

Hinh 7. Phdn bo tuoi thg moi cua FAB 

CipB CttC C^D CjpE 

Hinh 8. Tuoi tho moi thdp nhdt ciia FAB a cdc 
trudng hap khdc nhau 

Doi voi chi tiet may, neu Â  > 10 thi 
coi nhu khong bi pha hiiy do moi. Vi vSy, 
khuySn cdo han che cho xe ho^t dOng it cac 
liudng hpp CO tu6i tho moi Af< 10' (dudng 
cap D vdi van tdc tir 40 km/h, cip E vdi v̂ n 
tSc tit 20 km/h). » 

6. KET LUAN 

Bai bao da k§t hpp phuong phdp FE, mo. 
phong MBD vdi vat thi dan hdi va phan tich 
theo ling suit danh nghia di tinh toan tudi flio 
mdi cua FAB dudi kich thich cua RSR nglu 
nhien, cd xem xet din anh hudng cua van tic 
d td ya dd tin cdy cua chi tiit. Til dd dua ra 
khuydn cao han chi cho xe hoat ddng d mdt s6 
trudng hpp cd tudi tho mdi A'̂  < 10' . • 
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