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A Structural Performance Analysis of a Certain Type of Electric Wheel Dump Truck

Frame Based on Inertial Release Method

XIAO Xuewen, LIU Jinhua, ZHANG Dong, MI Chengji, LI Wentai
( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: With a heavy weight to be loaded and under harsh working conditions, the electric wheel dump truck
has high requirements for the structural safety of its frame as the main transport bearing structure. In order to study the
structural mechanical properties of a certain type of electric wheel dump truck frame, a frame finite element model has
thus been established, with a strength analysis to be carried out of the frame structure under different working conditions
based on the inertial release method. The results show that the relative error between the simulation results and the test
results is within 10%, suggesting that the strength meets the design requirements. In addition, based on this statistics,
a modal analysis and frequency response analysis of the frame structure are carried out. Among them, the first-order
modal frequency of the frame is 21.3 Hz, and the frequency response frequency of the dangerous point of the frame is
29.0 Hz, without overlapping with the load excitation frequency, thus effectively avoiding the occurrence of resonance.
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Fig. 4 Stress cloud diagram of the frame under four working conditions
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Table 3 Comparison of the simulation and test values of frame stress under multiple working conditions

ERM=SHE

M7 A T IEE A ARV YT T MY E) T
WS Rl DA w2 WA/ EME v Rl (hEME /. B2/ WIRE/ fhIE/ R/
MPa MPa % MPa MPa % MPa MPa % MPa MPa %
1 93 90.4 2.8 159 145.5 8.5 190 181.5 4.5 125 115.2 7.8
2 259 254.7 1.7 190 183.7 33 277 254.6 8.1 160 155.1 3.1
3 232 142.0 38.8 185 114.4 38.2 181 108.9 39.8 242 129.3 46.6
4 229 41.8 81.7 219 69.8 68.1 210 53.7 74.4 183 45.8 75.0
5 235 247.2 5.2 202 190.7 5.6 234 212.5 9.2 171 165.5 32




60 77 I T DO A N S S 14

2021 4F

MR 3 A, MR 3 YR ZE RIS 46.6%, H
SRR P A% B AU 20 T 3 AR JE e S
FOGERGR YR, B S8z iE S50
THOUANSE 2] . T A 4 ARRORIRZE IR F] 81.7%,
HEE 2 PR A 2 BROCE I At X HEA T 1y
b, B 75 B2 B TR S Ak O A AR A A R
JURTs 8, IR0 LA AR IR 4 R 2 (iR 224K
Ko BEAk, B A7 FAS RS IR A RA N TR 224
N, R HEAS A E A S — 2, SRR
PRI 1 REAF B4 BRRK I ) A

6 EREEST SRR

6.1 RS

RS RS EAA R, 8BS0 AT LAS
S A AR AR U AR S e B A
W) R EGRAE, AT EW R RO, BT
T I ARG TE TR A iR . B T R480E
TARIRE R R A E S, BIAHIESE X R 48 4
7B HBEAS M. i hypermesh H' Optistruct K fiF
PRIEA TR M, R Lanczos BeiFA 0 AT 48 344 st
B, FEMCTEOL T FE2RA9HT 6 YA NI REE, FC
SRR, AR SEEE RABRHET 6 BrRIARIE,
WA LRSS — B, TSRS
Ja AL, R 2R S B JERISMHT 10 B
AR, Wk 4 PR, BRTRIR, (U H 4248
AHTHT 4 RS IREL, WE 6 PR,

3.160E-02 11
Subcase 1 (modes analysis) : Mode 7 - F = 2 145459E+01 : Frame 1

[Z.SOQE—OZ
2.458E-02
—2.107E-02
— L.756E-02
— 1.405E-02
— 1.054E-02

7.030E-03
[3.520E—03

1.026E-05

Max=3.160E-02
Grids 753 352
Min=1.026E-05
Grids 755 363

Xy \
\j ©
e Z
e A
a) H—BBs

1.675E-02 11
[ 1.492E-02 Subcase 1 (modes analysis) - Mode 8 - F = 2 267491E+01 : Frame 1

1.309E-02
—1.126E-02
—9.434E-03
=7.605E-03
—5.776E-03

3.947E-03

[2. 119E-03

2.898E-04 \\
Max=1.675E-02 £ e
Grids 752 898

Min=2.898E-04

Grids 755 222 =

x Yy \
\/

ez

b) FE A

4.633E-02 11
[41 19E-02 Subcase 1 (modes analysis) - Mode 9 - F = 2 816021E+01 - Frame 1
3.605E-02

—3.091E-02
—2.577E-02
~2.063E-02 \
— 1.549E-02
1.035E-03

[5,2 12E-03
7.224E-05
Max=4.633E-02
Grids 774 422

Min=7.224E-035
Grids 1 149 955

sty —

c) BB

2.284E-02
[2.03 1E-02
1.777E-02
—1.524E-02
—1.271E-02
—1.017E-02

‘—7 639E-03

5.105E-03
[2.57 1E-03
3737605

11
Subcase 1 (modes analysis) - Mode 10 - F = 2 886916E+01 - Frame 1

Max=2.284E-02
Grids 752 898
Min=3.737E-05
Grids 677 217

¢V
)LV

[—

d) 2 PR
6 FEREESNE

Fig. 6 Frame modal analysis diagram
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