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Effect of Sheet Thickness on Fatigue Strength of Spot-Welded Joint under Tensile Shear
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Abstract:In this paper, the influence of sheet thickness to the fatigue strength of the spot-welded joints under tensile shear
is investigated. Since a standard spot welding condition sets target of diameter of nugget to 5.t , the effect of nugget size
on fatigue strength was included into the S-N curves of spot-welded joints with various sheet thickness. In this study, the
spot welding condition was adjusted so that the size of a nugget of each sheet thickness is the same. The fatigue tests for
these specimens were conducted and the effect of nugget size and sheet thickness on the fatigue strength was cleared.

1. &=
2Ry MEBATEAREEDZ < OEE TRV BT
L EEIREERETH Y, G SIROM AN T AR

Spot welding

40pm
|
®

v MEHEBOMMAMEIRE AKFL TV D, IERST S T

v MR EETARSHEDIZ B DX TR L Tr AR [ 2 ; ——§—
2Ky MEBEEE T DL, IR RIETIE i
HOXFEROMEBEZHLMNIT D Z E0ROLND. Fig.1 The spot welded joints for tensile shear fatigue test

SR AMIZ AT 2 ARy NPT OB IR K
(FIAVEDF A FBRINT T VI < b s,

— 90

5 VR RUAEDTHED L IEE LTI £ g0 eusuensesseysre. asesnssstens,
BENDH20H, ZHOFER Tl TS RRER TR & 10 SN
LTy MEHED-TND. THH O R 2 ¢ *
RSy MEOFELEEN, FRTREDRD > 60 i i
MR R TS LT3R TR, 5 50 * B e

AWFFETIE, FFESIEOS [ AWRRERA 277 S 40 ‘
BN L 725 K D ITHHEL TR L, SN B0 0 10 20 30
BRa L, 7y MEBEX TCEE ORBRAIC L D8 Number of test specimens
Bl L, W RIETHIE DB AT ~T=DT, Fig.2 Diameter of nugget made by spot welding under each
ZOREREHET S, welding conditions(t=21.6 mm)
2.9% B IR IR I TV, SEERIRY  (R=0.02) &
2.1 PR R OVAEES U7z, JEF7FFmITIETT 2Ty MO BRA

113 57 BRI 25 R AR R ORI TH BN B, 7y MRRREICRE L7RpE LTz,
%. HEAPEH IR AEEAESER SPCE C, HUEI% 1.0 mm, 1.2
mm, 1.6mm® 3FEFETHS. 3. SRR R

ARy MAECIE R AVEM A L7z, $kEH O AR > 3IIHE 1.2 nmER F O B —FF RN T d

NEBEOIEHESE 2 A HE L U, VABEETIES (3R A Wma %. 74y MEd=7.0 mé& 7.3 mTIEKI 43%DETH S
FEDRR E 725 F VIRABERIOMBE LTz, ZOSMTIIN B, ZHHOEHFMIURNEELL, WA EAETLR
JEZ Ty MERER S, WE L 2mE 1. 6 mmod T SR, X4 13U 1.6 DR BRE R T 5. d=7.0
v MEENIE 1. 0mm& S 572012, ISR THEL mé 8.0 T FEMIL, R CIIAEENROND
7. ZOFRFCE DTy MEERI2IORT. BEETD 23, ARATECIEMmE O FMITTTE L. T7
Ty MEPAERREILTNS. MEDOZMKIT 143% TH 5.

1 FOREET. - 7780 - Bk 2 RO - Be(AlD) - Bk 3« FORERT. - #8 - Hik
843



TR 23 EE BAAPEIFN FHBRAHE

4. B

X5 DX ITHIET LI SN FRXIDTh#RE R
107[cycle] & e L L7-silfiE 2k n L, £ 1 DL D
\272%. BUE 1.0mnd 1.6 nmDEFIFREE L, T4y MR
D—EDE XX 157, ZLLi=L&12163 THD. [lif
DF=006 H3T7 > MEOZEIZ LD D, 157 DRI
IMZEBH0THD. ZIUTLHREBREOR 96.3% Th
. WEE 10mH D 1L6m~EEx - L &, TOREHH
FEOHINTIE E A EDBRIMEDIINZ L 2 b D &2 D
TENTED. BT, BHEMUTITT Sy MEOZEIZ
K BFMOEIMT RS20,

# 212, ARy MEBEOWRETFm/ST A—2 ThDHR
PSS OfEZ 7T, BE 1.6 O, d=7.0mmé 8.0
AP S 1R 1.0mmE DA L 5 &, FEi
0625, 0576 72V, W#HDAL 78% T, WREITLDHA
SIS IO T 932% ThDH. i HIT Bl R
SREEDRHR & RV ifina R LTS,

ARy NEEOPEFTFFRIRTT DB LTy MEd
DIEHOXNE, APMEES ) ORKE CERINHEE T 5
ZENTED. IR AWRETONIERYE S 13,

1 dt dt

(—sd +sth=s—

2 t

do, _

GI'IS

720, WRIZKDEIE S & Ty MR Sy bR S 1L
TW%. T4y Mg d=—ETiE, $=107, d =5t T
1£5=-1.32 & 720, WEN 1N L& 5L, WiED
JEEIZ X D AFMEIEIS ) DL DEIE DT 25% ThHh
0, 77y MEOEFEH CE 5. iU bRy
Rk L [FRROERTH 5.

5.00 -

bl W1.2-1.2(d=7.3mm)

— - +1.2-1.2(d=7.0mm)

° e

@ 200 (o

E - e

- 100 R i

]

(=)

- 0.00

1.E+03 1.E+04 1.E+05 1.E+06 1.E+07 1.E+08

Number of cycle to fracture [cycle]

Fig.3 Load range-Number of cycle to fracture(t=1.2mm)
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Fig.4 Load range-Number of cycle to fracture(t=1.6mm)
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Fig.5 Number of cycle fracture and Load range for tensile shear
fatigue test.

Tablel Fatigue strength at finite life 10° cycle

d=7[mm] d=f(t)
t[mm] Load range | Li2.16/L10 | Loadrange | Li2.16/l10
1.0 2.15 2.15
1.2 2.51 1.16 2.54 1.18
1.6 3.37 1.57 3.51 1.63

Table2 Nominal structual stress calculated for speciments used

t[mm] dmm]  [NSS(N/mm?) | dlmm] | NSS(N/mm?)
1.0 7 32.3
12 73 26.2 7 26.9
16 8 187 202
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