M 2N E R FIZ L D B — Nif & ©— RS APMEEIS I RIT T 2

JiOEY gk ThKY & kY ME BEEd 2 OF9

Effect of Bead-Width and Bead-Length on Nominal Structural Stress by using Double Fillet Welded Lap Joint

Masaru Hara?  Kota Suzuki?
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Akifumi Okabe®  Noboru Tomioka®

Nominal structural stress (NSS) is one of the parameter for fatigue life prediction method of spot welded structure.

There is the calculation method for accurately obtaining nominal structural stress. In previous experiments, the

calculation method of nominal structural stress could be applied to single fillet welded lap joint. In this study, the effect

of bead-width and bead-length on nominal structural stress using double fillet welded lap joint was researched. As a

result, we considered whether it was able to assess the fatigue life by using nominal structural stress in any sizes of

bead-width and bead-length.
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Fixed Young's modulus : E = 206[GPa]
Poisson's ratio  : v=10.3[-]
Thickness 1y, o [mm]

Fig. 1 FE model of double fillet welded lap joint

Table 1 Size of test specimen (designed)

Model | t; [mm] | t,[mm] [ d [mm] I [mm]
A 1.6 1.6 1.60 30.0
B 2.3 2.3 2.30 30.0
C 1.6 2.3 1.60 30.0

Table 2 Measurement of test specimen (actual specimen)

Model | t; [mm] | t, [mm] d [mm] I [mm]
A 1.6 1.6 2.30 34.0
B 2.3 2.3 3.00 34.0
C 1.6 2.3 2.30 34.0
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Fig. 2 Principal stress distribution by changing bead-width
(Model A : ti=t;=1.6[mm])
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Fig. 3 Principal stress distribution by changing bead-width
(Model B : t1=t;=2.3[mm])
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Fig. 4 Principal stress distribution by changing bead-width
(Model C : ti=1.6[mm], t2=2.3[mm])
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Fig. 5 Principal stress distribution by changing bead-length
(Model A : ti=t;=1.6[mm])
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Fig. 6 Principal stress distribution by changing bead-length
(Model B : t1=t;=2.3[mm])
140 T T
- 120 ® | =23.3[mm] o'ﬁl
% 100 48 1=26.6[mm] D
= * Bead 1 =30.0[mm] E
b 80 [ ® 1=333mm] [~ |0
[ 1 )
§ 60 —‘.' ® | =36.6[mm] [—; —’.—'—
= ) o
w
= 40 :. ." *o' ::
— ™, . K
S = = P “ o
& 0
20 N -
0 45 90 135 180 225 270 315 360

Angle 6 [deg]

Fig. 7 Principal stress distribution by changing bead-length
(Model C : t1=1.6[mm], t2=2.3[mm])



Table 3 Nominal structural stress by changing bead-width

ol d | osdein | Ad Achs Aonsl ons design
[mm]| [MPa] | [mm] [MPa] [%]
A |300| 84.20 ;g:;g j{% :11:;3
B |300] 5741 ;g:;g jﬁﬁ ;g:gg
c |300| 9215 ;8:;8 ;ij;;‘ ;j:gi

Table 4 Nominal structural stress by changing bead-length

ol I | ons desgn Al Achs Aonsl ohs design
[mm]| [MPa] | [mm] | [MPa] [%]
A |300] 9272 j:gg jil, +1§§§
B [300] 6032 j:gg :2;2 :ggg
C  |300] 10027 j:gg jﬁ;‘ jég
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Fig. 8 Fractured test specimen
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Fig. 9 S-N diagram of double fillet welded lap joint (N20)
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