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RSN ERBERBEGTREELRAK.

WERTHAREETRIBTEIMNBES TH . ERASRETHER, AT F 5558 E MR
ErEERRKOEL AR THAESBENARRYEN, FROEFHFHAME /N, NEB 17 985, %
WRSHTLAT . EXRNUMEMBEBRLEARABRENEST RERAG FIRERNPEHE/RBR
5HREELRGBAIAR. FROBBEAKEN 2. 746E+003, BRAARHE LR EITR ERIFE, X
RETFHAEPHE. BRRBEESRERTA BEREXRIEFEARBBRT 1 017, FRHHE
FRELTREFASEK.

AXAHR T EREHRBEH MBRAX U EAMBRTSHTAARER THETHFN HRGRNE
18~ @ 20 iR,

9.00E+10[8.16FE+10 12
S8.00E+10 | 9.87E+07

L 7.00E+10

 6.00E+10 fo

< 5.00E+10}

= 4.00E+10

= 3.00E+10 [y &
' 2.00E+10
1.00E+10|
0.00E+10

1.61E+0 2.05E+06 2 =
LITE+06 3.18E+06 1.1,‘\1-;())(\
1

30 10 50 60 70 80 90

)% /(km+h

i3 AMBFHTIRFAAFEETERNETFGERE



100 BREKEXFFRCER/BFR %33 %

1.40E+08 223E505 125

1 .20E+ )\‘INH)\L ;705

5 1.00E+08 | ‘_ =
= 8.00E+07 |- 15 2
= < 6.00E+07 L 105
X 4” JE+07 3.80E+ 1.75E+04 i il

2.00E +()7 7 A40E+04 1.92E+04 i O7F ’-L)-l

0.00 - — T
E+00 =30 40 50 60 70 80 90
P/ (km-h™)

EH19 HEHRTIAAREETERNESSOERE

8.00E+06 7-35E+06 — 40
7.00E+06 L 155,
5 6.00E+06 - 303
_! > 5.00E+06 °i‘°‘

iz 4.00E+06 1202
}é 3.00E+06 il h o
=S 2( JE+06 | 6.95E+003 275E+03 : ‘ l()é
00E+06 |- 3.96E+03 3.20E+03 1 -62E+03 5 o
(),omamo e B 0 L BN L wm |
30 40 50 60 70 80 90
M/ (km-h™)

20 BESHIATREAEETEEMNESTSoERE

ME 18~ 20 T LA H : OBE# 5 3800 , 242 BT 23 R AT whdr B Wil K, ERMB T H S TER
HW. QWA 18 FrR . ERAERRT T T EEN 90 km/h FTH B, ZE LM EIRRB BT SIEFK
¥R 1. 2E+06, HEBHMEMERRN61.5 7 km, ELRERERENTRIRERER , HREERNBRKRE
TRRAEFEETHEEMTA T B ERELL 90 ko/h W BT, AL ZEREHRESH TATRBER
BRRKEEEENESSGER. QUE 19~E 20 fin, ERAEHBABE TR U EHRSHIAT.E
A 40 km/h B, ZEZ0H 5% T B ARY S I8RO & HL T 50 AR 1 s B IR R B 53 3k 2. 23E+ 05 H0
3.55E+ 04, BERBERBBRENTRFEEER. BREMN 2H ITATHETFHsERITLUES. £321
R IA P FERRBA KT 1 019,838 THRR H4r, B ELRMEE R EERKN.

5 4iE

#if ANSYS fl ADAMS/car RIF IS EE M T H R FEHE . FEL TRIEREG B EHE. A
ADAMS/ car i #1{ B, 58 vE A% 018 B T 42 4R I 300 57 70T W (B 5 42, O ZE BRI 9 55 0 A o HE 4R T A
MFEREIMHBR LA THRAR. BATEREFZTERFRANRGHERTARCE, HB 3
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Fatigue Analysis of Flexible Truck Frame for Heavy Truck
Zhang Bing', Li Shaohea'>, Liu Xing'

(1. School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China;
2. Traffic Safety and Control Key l.aboratory in Hebei, Shijiazhuang 050043, China)

Abstract; With respect to the fatigue life problems of the heavy truck frame, The MNF of the frame
was generated by FEM, and the static analysis and strength check of the frame were carried out. The
virtual prototype technology was used to establish the rigid-flexible coupling model of the vehicle consid-
ering the elasticity of the frame. The rigid-coupling model was used to simulate the vehicle dynamics at
different speeds on a random road surface to extract the critical boundary load of the frame. The fatigue
reliability analysis of the frame adopted the SN fatigue design method and the fatigue analysis software
nCode Design-Life to obtain the fatigue life results and damage positions of the frame under different
working conditions and speeds. The results show that the minimum life of the frame can satisfy the driv-
ing requirements and provides a theoretical basis for the optimal design of the frame.

Key words: FEM; rigid-flexible coupled model;load spectrum; SN curve;fatigue life
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Study on Vibration Reduction of Dynamic Vibration Absorbers with Inerter

Li Zhuangzhuang, Shen Yongjun, Wang Jun, Yang Shaopu

(School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract; Six kinds of dynamic vibration absorbers with inerter were proposed, and the numerical solution
of the optimal parameters of each model were obtained. The vibration reduction performances of these six kinds
DVAs were also studied. First, six kinds of inerter-spring-damping structures were introduced into the ground-
ed DVA. The dynamic equation was obtained and the normalized amplitude amplification factor was established
“through the normalization procedure. Then, a numerical searching optimization process was built. The analyti-
cal result of the classic grounded DVA was used to compare with the numerical one, which verified the correct-
ness and rationality of the numerical process. Finally, based on the numerical process, the parameters of these
six types of DVAs with inerter were optimized and their optimal numerical solutions were obtained. Comparing
with traditional DVAs under harmonic excitation and random excitation, it is found that the introduction of iner-
ter-spring-damper structure into DVA with a suitable combination has a better performance. It has certain guid-
ing significance for the design and modification of new DVAs,

Key words: vibration control;dynamic vibration absorber;inerter;parameters optimization



