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Dynamic Load Analysis on the Front Frame of Wheel Loader

Based on Virtual Prototype
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Abstract: For studying the stress state of the front frame of wheel loader in typical working condition,
the working resistance of wheel loader was calculated firsty in theory. the three-dimensional solid model of
wheel loader mechanism was established in Pro/E software, which was imported into ADAMS software by the
MECH/Pro interface. And then the virtual prototype model was established. On this basis, the front frame of
the loader for the dynamic simulation analysis was discussed, obtains the each joint’s loading-time course of
the front frame, analyses the dynamic characteristics of the front frame in working condition, provides the ba-
sis for the following analysis of the finite element and fatigue life.
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Tab.1 Calculation parameters of take rotating bucket resistance torque
M,/ (N« m) a' /(°) G/N L,/m M, /(N -m) n ¢
46 202 36 49 000 0.242 11 858 0.16 0.42
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Fig.1 3D solid model of partial structure components of a wheel loader

IR BN SR I Sh R C &R, Xk
A7 RELE LA ) R A ML = 4k SRR RS an 151 2 oy
7.
2.2 EHMENIERER

1) JURERI A

W FRBEALRE WA =BT ¢
_ U UM, A ADAMS i, 7E ADAMS )
Assembly FREE N EB PRI IEHOC R, 2 X B2 fsURIAEENM SR
BAZIELFR . MREYE, AR LE . FE R Fig.2 3D solid model of the mechanism of a wheel loader
i, B ERABROCER, Hh 2R m R E AN 3 Fos.

Body | sianchejia Body [ qianchejia
Category | Mass Properties - Category [ Mass Properties -l
Define Mass By | Geometry and Material Type ~ Define Mass By |Geometry and Material Type -l
Material Type |- model_1.stesl Mass [1329 6659641332
Density 7 B01E-008 k/mm™3 o BETA GBI
Young's Modulus 2 07E-4005 newtonfmm™2 v [FScEBEREEaaE
Poisson’s Ratio 029 Izzlm
Show calculated inertia Continue
oK | apply | cancel oK | apply | cancel
VS R 2 S g e EL 22
a 14 4R 1tk b 4 AR T AE D
Material attributes about the front frame Quality information about the front frame

3 BIERREEHEE
Fig.3 Attributes setting of the front frame
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Fig.4 Joint construction of front frame
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Fig.5 Pavement spectrum and tyre models
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Fig.6 Virtual prototype model of the mechanism of a wheel loader
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Tab.2 Working resistance and load sequence of a wheel Loader
UECIY 0~5  6~10 11~13 14~15 16~18 19~21  22-27
Simulation time/'s
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Working condition No-load forward ~ Inserting Shorelling Hoisting Hoisting Unloading  No-load reset
F, vV
T A M, v
(5w
Wf)rking F, \
resistance Zi_i‘f‘é[] Isﬂjj Hoisting and \/
unloading resistance
ZEHE Wheel vV vV
. W 3L T Rotating bucket
I 5 hydrardic cylinder v v

Driving

VB M L Main arm hy-

draulic cylinder
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Fig.7 Schematic diagram of the loaded working resistance
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Fig.8 Schematic diagram of the driving load

4 BIERFOZFHFESH

R AL, EE SRR AAE N RE TRV . JF428 . Ridkshpr. Bit, foa3isk
MLEEAE N R v 0 TAERH 7 55 b 1 EE 48 BH D083 i LR 454 5T E 28 Z R B e | (ani&l 4 ros)
ISR AT ALE, (HARE AR, 2P R, Bt 55 428 DA 2 00 546 A 00T X
WAL IKE) ), HR oL AR R S EVER ;i TAENLAS W AR VR G 3R P SR T 4R 2R Y S ok
el TAERL YT, G048 2 AV R T Y S T | B SRR i S VA R s i SR A48 2 1] 2 > 4
N TT. VRTES RIS, X SeVE ) RS I 1R il 2s R ) &R A BRI B
R DL ST B IR T A i A bR Marker_10—Marker_14, 5& 4 1Y Joint_10—Joint_14 [1EH 54
FRARXTR. JE G ER I AR AR, BVAT R IBCH ML SRR AL AT B b A AR AR 3% 422 R Y 2 i ) T 7R

AEHUBUE T BTt ol 5+, AL B RAEALD AR ) Al STEP 3K i %, +# B3R 2 Fron iy ingik
PR AT AT B EEL P AOsR A T . 78 T 28T T e R Tl s 2 R 9 fis, 4534
F R BT I ) G AN AT 10 B,

FEARA B, AT AT S 5 KA, A AP A 7 Tolm, S RUREL ]




55 6 BENGR, A5 SETHE AR HLAY e R LR 4 2 B 25 A o B - 455 -

B, BSOS R AR ], A% A T R[]
FIWIGAACT; 2T T 00T, ERTHIF IR AL 1 b2,
AT BEAE T, A2 2085 B R B ol 28T

Last Run Time= 5.2808 Frame=2661

a ffi A T Tnserting working condition

Last Run Time= 12.3582 Frame=7682

b 54 T Shovelling working condition

Last_Run Time=17.6081 Frame=12592

¢ 26Tt T Hoisting working condition

Last_Run Time= 20.7991 Frame=17202

d #HZR T Unloading working condition

B9 HEEIEEIATER
Fig.9 Schematic diagram of simulating working condition
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