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Study on the Fatigue Limit of Spot Welded Joints Under Variable Stress Amplitude
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In this study, the fatigue limit of spot welded joints under multiple two-step variable stress
amplitude was investigated using the tensile shear joints. As a result, the stress below the fatigue
limit contributes to fatigue damage under variable stress. The fatigue damage will increase with the
increase of stress below fatigue limit and the ratio of the number of its stress amplitude. Modified
Miner's law using nominal structural stress - number of cycle to fracture curve can predict the

fatigue life of variable stress amplitude.

1. # =

ARy MEBTHAEEE DL < O THW ST
WA EERREEERZ CTH Y, BAEESEROMAME
ARy MEBEEOMAMEIZ KRE IKFEL TWD. &
EEBEC AR » MR FIRIE & RICFHE T 5 2 &
ITEETHDH. AWIEE TIIAFE GRS ) & V7%
FEMMEEZREL TRV, EISIRIE O 5 5
FERX Y, MTHE AR X ST I EE
TEHLERLE.

FLABIE T T IR F TR LT O )i SRR 23 X ELA T,
2 57 BREE LA E OIS D#H & OB bEIZR D Z &N
%<, ZHUCH L CARREE IS I X DR 5 Al
X EEITDIL TR,

AL T, T3 —EIS IR 57 MR IX 2 KD,
PEFTREELL T OIS I LS BRELL EDIS 1D — S % H
BB EABISOERE L, MR IK UK
BOWEEIToT2. T O E —EIG RGN 57 7
B 2 AW TAE E~ o F—RI 0¥ 55 F Tl & O g
HiToTo. Fiz, JEHIRELLT OIS 5 Fmic &
DX EE 2 5 et LTz

2. EENHE TSI RS FE O

—EISNIRE T I2B W TIE, EHRERRSILLT TR
FHENEEX2WVWEENTWEY, ZEIHEREO X I
WHIBEL EDIG N EAEDLIBZ LWL, &Y
RELLTFORNbEFBRECTFETHZENHDH. R
W22 T, AFRREEITI(NSS) 4 0 & BRI 0 I L3
MHRDBK T DX D7 A 0N B 2 VTR 95 Ffn
TRT 5.

MR U E n LB E, Aoy S ERIE TR RS
Tl xR HFMENETDH. 12721, dow D —EHE
MRS FOWEFHIRELLF THIUE, Ni=oThHD. Aoy
NnlEfR RSN & EOREFTHEEEL D L ERHL,
HBEEDOEE D2

D,=>.Di=>(n/N)=1 )
Lipotn & X TEBMENELDET S, Thn<A

7RI Dy & FHTH 2 ZEEN)S JIIRNE T O 55 7 el 7
ETHD. Ll, WITRGBEPRE ik, 15

FREELL T O i &R &> T b B e I T
5. ZOZENE, WHEBIEREITT A LN - TR
FEFUIRE LAY, FHRELLT O/ S #iPH
F O EHOERICFEGTHI ORI END D
HOEMNTHS.

L7223 »> T, <A F—8| D, TIXEHRMOFEM %2 5 2
HZ 2. HENE EOREERICIS T DI
BEPE AT DI T Z OPE 57 BRIE LT O It J1 #4512
KXoThHOOLNDZ ENEL, ZDO XD 7S HFHE
OB FNBEHCRE L 2o TS, Z DX ) 7%
FRREELL T O Aoy DB EBET 5 BB E~A )
—H Dy 238 5.

EIE~ A F—H| Dy 1, JEFBREELLT O Aoy (2%
N ZERETL0TIERLS, K LICRT L DI
FREELL B Agn-Ne DBIRZIEFTIRELL T 2R, Zih
ZERANCARAT D Lic L v HEmeEdtRE T2 L
NTED.

Miner’s Rule

NSS _7ons [MPal

B ) AN
Modified Miner’s Rule ™

Number of cycle to fracture Nf [cycle]

Fig. 1 Miner's rule and Modified miner's rule
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Tablel. Degree of damage of stress below the fatigue limit
AL,=2.55[kN]

AL,[kN] ndny | a[%] | ALJJkN] | ndny a[%]
0.6 0.130 0.6 6.33
0.8 11 0.500 0.8 1/50 20.1
1.0 1.37 1.0 41.0
0.6 1.13 0.6 11.9
0.8 1/10 4,78 0.8 1/100 | 334
1.0 12.2 1.0 58.2
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Fig. 2 Multiple two-step variable stress amplitude
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Fig 3. Results of constant stress amplitude fatigue test
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Fig. 4 Comparison of the predicted value of the modified
miner's law and variable stress amplitude fatigue test
results
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