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A Method for Calculating Nominal Structural Stress of Spot-Welded Structure
- Study on FE model out of an evaluation target-
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The nominal structural stress calculation method for spot-welding can obtain the stress solution by solving the circular
thin-plate problem using the general loads and the displacements on the outer circumference of disk as the boundary condition.
In this study, modeling the spot weld out of evaluation target with the one beam element, the accuracy of the stress value
obtained by the nominal structural stress calculation method was studied.
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Young’ s modulus : E = 206[GPa]
Poisson’ sratio  : v =0.3[-]
Thickness :t=0.8[mm]
W, =Wao.90 = 300[N]
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Fig. 2 Three spots LP model
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Young’ s modulus : E = 206[GPa]
Poisson’ s ratio  : v = 0.3[-]
Thickness :t=0.8[mm]
Wi, =Wgo.90= 500[N]
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Fig. 3 Five spots LP model
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Fig. 1 Method of calculating nominal structural stress TNTHD.
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Fig. 5 FE model without Rigid Bar

4. FREATHE S

X203 8ARy MEEET VE RO TR 5.
RIS D AR > MEHER A R spot C & L, X 4
WRT X — A ERE ERRAN—ERZTET ML L
7=, X 6 IZAFEE T 1A] W -, mWa0.90=300[N] DD 3 42T
DARy NEEIMICHMAEN—FBEE2 T H 0

(Rbar3/3) & #FAthiser44h spot LR ICIX 5129 & 9
TRAN—BEREEFRELZH O (Rbarl/3) DTS
R, £ 1K EF NSRBI 5 AFMEES E &
AREE A RT.

6 LV, AFREEISHNAET DMEIZFLC & 7>
7-. 1 XV Rbarl/3 OFT /L CITHE L < AFEES
TMEEED Z LN TERNI ENGND. IR B&ME
FHENZBWTHAREEIS I O4 T HALEIZFR T Th
> 7.

WIZK 3 D 5 HARy MEBEET VEHO TR
1To7-. FHHERIRDO AR MEEE %A spotC & L, X4
WRT LI — AR EREAS—ERTET ML
7. BT ISHRFE ST W 4, =Waeg.00=500[N] DIED 5 fi42T
DARYy NEEHICHIENN—ZEREZ2MHTEHD

(Rbar5/5), #Affixl 844> spot L2,R2 (21X 5 (Z/k¢ X 9
A N—EHEEZRELZH O (Rbard/s) & #Hfix£
& o spot L1,L2,R1,R2 12X 5 (2~ d~ & 5 Ze il N —BiFE
ZELEZE O (Rbarl/s) OFNTFERAZRT. £ 212
KAnf BT AN IS 1T D AFMEIE IS I LR 2 R T

7 X0, AREEIS I OAT HALEILFEIC &7,
Rbar3/5 OEF /LD FF A3, Rbarl/s DEF /L L 0 K L
WEAMEOLNZ. F 2 LVEMELFHICBNTY
Rbar3/5 D€ 7 /LD 5 N AFME G T & A E N B < 15
HILDZ ENDIND. FAMEFAIZE W TR
WEISIOAE T AALEIZFEC ThH -7z,

5 6 &% 1, 29D FEMHIZ, FEMIICA v =
B L2 FETICE > THELNIZIGHIETH 5.

900
T, © FEM

800 g e ® Rbar 3/3
& 700 - 25 ® Rbar 1/3
= > T
= 600 o' e
= * @ o_|e
S s00 = 3?‘.
& 400 By % e
3 - ‘560.
S 300 o .
= %® '6.0
£ 200
=
[

100

°% 45 90 135 180 225 270 315 360

Angle @ [ded]
Fig. 6 Principal stress distribution of three spots LP model
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Fig. 7 Principal stress distribution of five spots LP model

Table 1  Error of nominal structural stress of three spots LP model

FEM[MPa] Rbar 3/3[%0] Rbar 1/3[%0]
Wo0-90 665.20 1.93 26.83
Was-90 1028.00 8.95 48.88
W13s-90 575.70 5.90 20.18
Woo-0 35.86 2.96 45.85
Woo0-45 54.40 2.12 43.82

Table 2 Error of nominal structural stress of five spots LP model

FEM[MPa]| Rbar5/5[%]| Rbar3/5[%]| Rbar 1/5[%]
Woo-90 664.10 1.37 15.23 33.29
Was-90 1020.00 8.70 28.92 60.24
W13s-90 578.30 4.63 12.82 22.08
Woao-0 34.52 2.60 18.27 62.85
Woo-45 52.32 1.79 17.06 60.16
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