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Fatigue Life Evaluation of Spot-Welded Joint under Two Steps Variable Amplitude Load
- Under Variable Amplitude Load over Fatigue Limit -
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Ohashi Masaki', *Matsuzono Shunsuke®, Hayashi Masaru?, Tomioka Noboru®, Akihumi Okabe®
In this paper, the possibility of fatigue life prediction of spot-welded joint under two steps variable amplitude load was investigated.

The constant amplitude fatigue tests for the spot-welded tensile shear and peel, bend specimens were carried out and the results were

arranged by using the nominal structural stress. As a result of prediction using Miner's rule, the fatigue life of spot-welded joint under

two steps variable amplitude load could be estimated by Miner's rule considering mean load. Further, it was suggested to be able to

estimate the fatigue life without depending on the joint form. Therefore, the nominal structural stress parameter showed the
possibility of evaluating the fatigue life of spot-welded joint under variable amplitude load.
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Figure 1. Fatigue test specimens
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Figure 2. Repeating load waves used for fatigue test

R AT EI T ORI 2 4 2 1077 (@)L E SRR
HI I (b)~ (d)i T B L mABRIER ERE A2 K L, (b)
VL FBRATE, ()X FEnE, (d)iX RRWELE ZhEN
—EL LEEETHD. £, SEHIAZ AL, 1K
WIEHMIPAAZ AL,, 13—/ ANDAL,, AL, DIRIEE
TENENN, ny,&RKT.

2. 2 JI5FHFmRHm

ZEENRIBAT AN AR v MEEAETFICIER Lcks, £
DREETHR D IR LI N, rorq & T 5 &, BT E THR Y I
SNz —r v 2Ky,

1: BHRHET « 2250 - Mk

2 AREET - e (Al - B¥AK 3 :

HRBET - (8 - Bk

833



TR 27 £ BAKRFHEIZF

— Nf_total (1)

ni+ny

LB, AT —HIEHWTREE L9 H e
%—)Nf_estimate & ‘@45 & ’

Ny total _ 1+f
T = T f S

N1 Nz N1 N

N1(1+5) Ny(1+B) @)
1+B— 1+ﬁ(40'n52)b

40ns1

Nf_estimate

L7, 2T, Ny, Ny3frE&PHAL,, AL,\ZH0F
L EMRIEMTE T O FHFMTH Y, BIIREEtn, /ny
Ths.

3. IR R

3. 1 JEYRMEfrEE 7 e RS R
%%%@ﬁET@®ﬁ%ﬁﬁ%v4+~WiD%E
T DO, EHRIE T I 7 AR A FE M L 7.
Aﬁ%Lmﬁi LA i B DR A IRAUT K o THll

IE 1/71‘: ﬁﬁ’.&%‘*ﬁl&ﬁf\ﬁ%ﬁ.d ans,R=0 T 3?) z) .
1+R
nsatConsm +ep
A0usr=0 = 22 1_:: = 1+ICRA ns 3

KE)IF7 Y F= URIMOEREZ RS, T CILER
EBTHY, OpsglFIETIRIE, Opem 13 FIHIETT,

A0ps =0l TFTEEFIRY R=0 DFARAFMEEIS I TH 5.

A A FRE IS IS K0 EHRIEE 57 R T — & 134
\EA, wEHK, WEICLSTHR—AICER I .

3. 2 ZEEhRNE T EE o7 SR A R

A BT AL, DIRIERm, & 10° [ —7E & L, 1&6iF
FEEIFAAL, DIEIES N, % 104, 10°, 10°, 10°, 10°[A]
EEZ TR FRBEAEM L. —fls LTHIEEA
Witk T D SRS R A (X 31T

1R S, & 8 55 H ANy & O BIER > Hn,=10" A
(mﬁhﬂm)iTm,m®%MK%Pﬁ%ﬁﬁ%
BRLTOL N, 2ROV TIEHEMITIFIE—E
LD FE e~ A TN X B9 55 F %m1k£%
ETIE,BBORERDODRWRERNE LN,
Type2 Ony=10° IZ O\ THILOME & bR TR E 21T H
ENRHBLNT. FTo, XL BERT & ITHETFIZOWNT
b [FER 72 fE R DG BTz,

4. & 5

FRB IOV CTATMES IS — I 55 F AR & H
WTwA FT—HINS "L ELERIEMRE T TO RN
v MNEBERFEORER S HEMNHEETREN R Lz, £

B FiEES TRE

DGR "B AT IRIG T T O 5 F e 25 T e
THHEEAD.

MR s F 10 feyee
% Ny 11
?‘:-\ - __ ]

& | IV 1510
;E'"E*"S [ @ AL1=2.06kN - AL2=1.41KN (t=1.0mm)
= U CINT_estimate,TS1.0 (Fig.8)
|| @ AL1=2.06kN - AL2=1.41KN (t=1.2mm)
LOE+04 | ANF_estimate, TS1.2 (Fig.8)
1LOE+02 1OE+H03 LOE+04 1.OEH05 1.0E+06 1.0E+07
n, [eycle]

(a) Constant minimum load waves (Type2)
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(b) Constant mean load waves (Type3)

T .. el
=z
Elm:ma = i N
g £ **.ﬁ o
=
: g.-.t-- E b
= N 1510
g'““"ﬁ @ ALI=2.06kN - JL2=1.41KN (t=1.0mm)

| OONf_estimate, TS1.0 (Fig.8)
@ /|L1=2.06kN - /IL2=1.41kN (t=1.2mm)
ANS estimate, TS1.2 (Fig.8)

LOE+H)4
LOE+02 1.0E+03 LOE+04 1.0E+05 L.OE+06 1.OE+07
n, [cycle]

(c) Constant maximum load waves (Type4)

Figure 3. Variable amplitude load fatigue test results (TS)
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