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High Cycle Fatigue Damage Prediction of Thin Steel Sheet
in Vehicle Body Based on Continuum Damage Mechanics
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In this paper, fatigue life of the cold-rolled steel thin sheet and 590,980MPa class high tensile strength steel sheets used in
vehicle body was predicted based on damage mechanics. In order to conduct pulsating fatigue tests of thin sheets under cyclic
tension loading, base material specimens were prepared. Tensile test and fatigue test were carried out to get necessary
parameter values for high cycle fatigue analysis method of 2-scale damage model proposed by Lemaitre. Using these
experimental values of parameters, fatigue life of the steel sheets was able to be predicted by Lemaitre’s method.
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Fig.1 Stress constant amplitude of high-cycle fatigue

ZICH 1 O RIENHIE Ao=F D5 ARTIR Y
WY AT NETEeBERD L,

OH g

. o
or —30p 'SEQ T 3)

Ein. RTZ oA,

T 2E2s

b= "_FZE(I +v)+3(1-2v) (3%;)2] GH(egg —pp) (4)

LETD. ZORE 1 VA 7T hz o TSI I,
WRE155.

L )

@+ a0+ 5500 -0r)]

NRZND+

2052
E2S

X (6) DIREFEAEFFMN, 13 (6) L 72 0, G SIG DR
BaeB2 53 Nees.

N, = Pp _ Epp — ESE Iy —OF (6)
b 4epq 404 40q OpQ—0OF
Epp D¢
Np +— @)

- 4(om—0) OF
2E2S

(om—0F)

- TR VIR LI N, - HUERAESRG N,

XU P EHEERFOBIBESL D,

CJEBIRE oF - ISNIRE o,

CEHS cRTYUEE Y

CEFHEFREDO LEVE pp - IR LBEBEOTH g
c BRI OTHO LEVWE & - BIIERE gy

- I o+ FBRIS O F K Aoy

LHORBET - 2280 - Bhk 2:F ORBEL - BE(al) - 6k 3: BJOEL « A -tk



TRk 30 FE HAAKRFEIFE FiNEESTRE

3. ER5 | BERER

JISZ 2241 |ZHE U 73R i % ¢ [l E 2B 8 (SPCE) &
=R 18R (SPEC590,SPFC980) TYERYL. L, FHaYE AT
OV IR LB EITo 72, Fohlv o 7Enh6R()
K OEH U BEARD 2K 2 (2T BIESBGT 5
HHEOT O L& Milel 1% 60~1500 TH 5. 3 1125
LT TN

1

© SPCE

© SPFC590
® SPFC980

e
=

o
o

e
=

[]
0.2 ;:83;”
o 0 8%% & saseaso e

1 10 100 1000 10000 | 100000 1000000
0.2

Damage variable D[-]

Plastic strain £°p [-]

Fig.2 Relationship of plastic strain and damage variable

Table.1 Material constants measured

Material t [mm] u[MPa) E [MPa] &[] De [-]
SPCE L6 Y 207200 0.00015 0.28
SPFC59 1.0 577 207523 0.00011 0.37
SPFC980 10 940 204415 0.00006 0.30
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Fig.3 Fatigue test specimen used
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Table.2 Fatigue limit load oy

Material | Fatigue limit or[MPa] S[-] R[-]
SPCE 115 7 0.02
SPFC590 206 40 0.02
SPFC980 306 200 0.02
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Fig.4 Results of fatigue test and fatigue life prediction
(SPCE, SPFC590, SPFC980 R=0.02)
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Fig.5 Stress amplitude ratio and fatigue life prediction
(SPCE, SPFC590, SPFC980 R=0.02)
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