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Research on Modeling Technology of Vehicle's Shock

Absorber via Combined Forward Modeling and Reverse Solution

CUI Qingjia, ZHOU Bing', WU Xiaojian, LI Ning, ZENG Fanyi
(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract: In view of the limitations that the tuning of shock absorber costs an engineer who depends
on experience much time and strength, the thought of reverse solution was introduced, and then the for-
ward modeling idea of shock absorber and reverse solution of key parameters were studied. Firstly, accord-
ing to the thought of combining finite element analysis and least squares, a characteristic forward model
based on large deflection was established. Furthermore, the obtained analysis results clearly identify some
significant parameters which have a large impact on the process of the tuning of shock absorber. Based on
the damping characteristic curve of shock absorber, the reverse model was established, which takes the er-
rors between the simulation and test data as the objective function and takes the key parameters as the un-
known parameters. Finally, some parameters of throttle-slices which are important to valve deflection
were identified by using GA. The simulation results of parametric model after reversing agree well with

the test data. This study provides a theoretical foundation for parameter optimization of shock absorber, in
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the case of the unknown important parameters of shock absorber. Meanwhile, this method provides a basis

for the tuning of damper performance.

Key words: shock absorber; large deflection; forward modeling;optimized reverse; genetic algorithm
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Fig. 1 Structure diagram of shock absorber
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Fig. 2 Mechanical model of throttle-slices
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Fig.3  Finite element model and analysis results

0.6

0.51

6. 10 0. ‘12 OAI14 0. ‘16 O.I18 0. 20
w/mm
B4 RARAEZRERNTEKREH
Fig. 4 Deflection of throttle-slices
under different pressures

2) 75 3L 1 3k 0L 2l BELJE Rk

WU AR R B A s A 0 R AR DI . AR ST
B DR DA S R e e WP i e T Dl o D
FEIE A WAL LAY 32 B 3B 39 38 L % B BE N
FLUHEA TR T R S R 2 ) 6 R R )
) Bumt 3, A S 19 3 1 Al B2 LA T AR, A
= n X0 Xt n b oy B R R R S LA
A I A IR 5 AL AR R AR O 0. 82.

AR SCHIF 5 B DR AR i 19 3 1 1 XS L B
% R A0 O e ik T 7 A A D A A2 IR
FTIF eI R R A2 98 7 A= BRIE [B] B, T 1 IS 08719 3 1
3 00 Hhy R T R e . GO B R Y 5C AR L[] 5K
(3D BEmF A S IR R T I B 3 T AR 2
%*ﬁ@fm’Azzﬂbl(w*wl)’bl ﬁ%{ﬁhﬂ}#ﬂ’wﬂ
AL w0 NIRRT . o R IR Y AL
JE Ak s 20 28 iz gl . B U IR R BT T B Bk
FREE (BRSO S I A = 27b) () — w,)  HH w,
ORI R B RS g
1.3 BiRz[ERAITEER

H T 2 B AT R R A6 A R Tl RO Bl DA )



14 IR K 2240 A BR2E D

2018 4

oo B B & 5 M 6 BT 43l 5T 1S

Qslp.

QIS

\

12

N
TN ap (B

4

VEIELEH e
Q%<m SR

v

7

JEHMAL

H5 FRiTARW%A

Fig. 5 Oil circuit diagram of rebound stroke
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Fig. 6 Oil circuit diagram of compress stroke
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Fig. 7  Sensitivity of the five design
variables under two stroke
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Tab.1 Valve range of reverse parameters

FRSHL f/ME fR/ME
Wya /mm 0.1 0.4
Wy /mm 0.1 0.4
t1 /mm 0.1 0.2
t; /mm 0.1 0.2
n 4 8
no 4 8
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Fig. 8 Flow chart of reverse solution for throttle-slices” parameters
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Tab.2 The important parameters
of two-tube shock absorber

ZH B AE RN
WG ZE 242 ry /mm 14.6
6 A2 AR rg /mm 10
R A N2 6 /mm 6. 25
SRR AR a1 /mm 11.5
FE 46 18l 9242 by /mm 7.1
JE 46 18 R 4h 2142 ap /mm 12.9
MIWESE o/ (kg + m™ %) 869
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Fig. 9  Iterative procedure for solving
the objective function value
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Tab.3 Valve of reverse parameters

RRSH AL (E
Wy /mm 0.17
Wy /mm 0.16
t; /mm 0.18
t; /mm 0.18
n 7
ny 8
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Fig. 10
and test about damping characteristic curve

Comparison between reverse model
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Tab.4 Comparison between reverse model and test data

ML/ SRt [
(mes™H) (rE/N ORB/N B2/% FE/N O RB/N BEE/Y
0.05 140. 6 180 22 —129 —151 13.2
0.1 533.36 500 6.7 — 286,07 —260 10
0.3 810. 86 810 0.1 —433.41 —410 5.7
0.6 1214.7 1200 1.2 —651, 87 —640 1.9

1 1750.3 1800 2.8 —948. 87 —940 0.9
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