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Displacement Back-calculation of Body Fatigue
Loading Spectrum

FANG Jignguang, GAO Yunkai, XU Chengmin
(College of Automotive Studies, Tongji University, Shanghai 201804,
China)

Abstract; A procedure of the spindle displacement back-
calculation to acquire body loading spectrum is presented
through a case study of a light-duty bus. First, road loads in
the proving ground is collected by arranging some
transducers. Then, the multi-body dynamic simulation model
with a satisfactory accuracy is established. Finally, based on
the above two factors, virtual iteration is applied to cascade
body loads from the wheel hubs. The conclusion can be drawn
that the simulation signals obtained from the proposed method
agree well with the experimental data, and thus the load
information extracted from the body interface points can be
utilized to evaluate the fatigue lifetime.
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Fig.1 Flowchart of spindle displacement
back-calculation
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Tab.1 transducers for data acquisition
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Fig.2 Arrangement of the transducers
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Fig.3 Multi-body simulation model of the
entire vehicle

RSN FEREEH SR ERRERA S
BEAERERER. B, B BEEAHETBIE
R, B, BT B SR, WRBEEERET X
R LB E bR E IR, K5, HAT B
W B AR R RS SR R BRI A
W 1, i BRI RS BE A, SIS RO R T A Y
SRR SRE R R KRBT, 2R3 h
BERY 5 Yy A 2 B A IR B i

4 EHLER

HERLE A B bR R R IR 4R 1 7R Gt A i [ A .
RGN EEESIRERESDWATR T, KA
RGN SMERIR S ERAT. S ER IR B A AT LU ) 5L
8, RGN AT AR I B B B R R
HRIR RN AR, 5 G2 B R, BB
R FELTE REHRA BIE 5 BRBEB B

(D 3t BARERHAT REFEHR

B ARAENIHRGES B AT ER RS
5% R, ARG S e AT AT
ESHT, KB BRSHE S B M RGN ; B
J& » ARIBAL AL H A BHRAE 5 R EUR G0 4 4 SR 0 R
PRBAE . SR SR B R B S H S5, BREDAF
AR EH.

G, (jw)

H(w) = C.. Go) )

A : Gy Good 5 ARG 55 B FL 35 2 B e 4K
G.. Go) AR BB B R AL (HREERR, B
(DA TR B R AL A 13RI Gl Go) A RE A AT

S, XMBERIEFRE AR KK, 5
YA L, IR BUA R IEHE T HBAG S
DA 4% 5 R B S P B4 WRED, T A B g R
PRERAE. SRR R H A IR SR B R ROE RE R Bk R 48
I SEBR TAER M, 7ERE S 228 AR B i5 AE FT i

(2) BffRSHER

H 3 RS A4 R 0 R R AR S HEBR Bl 1R 5
i, T RGAFFEIRL M, AR AN B ARAR 5 Y ma B
MAKESR R, FEARZBLBIERSFS. Bk
IRANT O R BARESHIRREMREENE
IBRABBIAG T © BHBMARESE
AFSMRRHTH RS Q BB RS H A H
WRESRRENIRE; © RIBRERFFRENBIE
RGEHBMANE T, HEIEREINTHOR -

Ui Go) = Up Go) + 7H (s Goo)  (2)
AF U Go) BE G+ D RERVBSES,
UG N5 E RERBESES, y A EREK,

H(o) HPREBIN RGN, ¢ (o) B & KR
HIRERES.

(3) WesiHEm]

B S R R B AR B R B
5 L TR TR AT B AR AL L 8%, 340 67
PRI A/NEE AT A2, BARE S ERE M
%, AL 5 AR (AR .

RIE , b T B E B ARA F F e 37 B A T,
T I SR 1 R YRR A R SR B, T 4
B BIAT R4 S S—N 2R, SR A SR A5 S TF

5 5
_ Diteration
“~ Damr @

K 2 AHXHRS > Diceraton T Desrgee 73 B ERAZ 5
RBHRBE ARG, ARG AR 1. 0, B %
REEE R F, — A &5 5 M H R 7E
0. 5~2. 0Z [Bl3% AR HLg s Th ™.

ETFRGWNE B M, H R3S g
BRSO B , DR I AR SCHR HY A B R SR B 1 A
ERMMLERMBIENRGHA, TEER S E
b BAns AR5 WA B A X AL RS A O A2 B
HEER GRS,

A EE A B A 1, 2853 S YR AR BB, 1R
SR MAE 4,5 K 2 BiR. BRGES Gk D Bk
FRAB, Toie 2 I Bt 358, S 3 2 A X R 05 A BE R 5 3
B EVABEIEE S T N5 A% R E LR iR A



898 ¥ K% ¥EHRAERBER ®Al%

.......... ﬁ%ﬁ
z 8
2 |
T 1
LN
0 5 10 3 20
A e /s
a ZERshsLE M A

1
0 5 10 15 20

A 18] /s
b ZERTE IR RS B T omAR N ARk
1.0r i — EARUE

.......... -‘E&gﬁﬁ

0 5 10 15 20

A TH)/s
c MBIk E

4 ERER (M)

Fig.4 Iteration results (in the time domain)
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Tab.2 Iteration results (relative damages)
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Fig.5 Iteration results (in the frequency domain)
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Fig.6 Load history on the interface point of the front left shock absorber
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