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Fatigue properties of electron beam welding overlap joints with
different overlap gaps
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Abstract: The fatigue properties of electron beam welding overlap joints with different overlap gap were analyzed, and
the effect of the overlap gap on the S—AN fatigue curves of samples were studied. The results show that all of the fatigue
cracks of electron beam welding overlap joints initiate at the gap near the weld surface, and extends along the heat
affected zone (HAZ), eventually leading to fatigue failure. In other words, the fatigue cracks are caused by the stress
concentration of the overlap gap near the weld surface. Thus, the overlap gap is one of the significant impacts on the
fatigue properties of electron beam welding overlap joints, and when the overlap gap increases, the stress concentration
increases, the fatigue properties decreases.
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El Table 1 Weld dimension of fatigue specimen
E2 Sample Root convex height/ Overlap gap/
0.1 mm 0.1 mm No. mm mm
E3 0.2 mm El-1 02222 0.1111
0.2 mm 1 El1-2 0.3333 0.111 1
X El1-3 0 0.055 6
El-4 0.194 4 0.1389
2 El-5 0 0.1111
El1-6 0.305 6 0.083 3
Shim for controlling gap E1-7 0 0.1111
: E1-8 0 0.083 3
E1-9 0.194 4 0.1111
E2-1 02222 0.083 3
E2-2 0.305 6 0.1389
1 E2-3 0.2222 0.167 7
Fig.1 Schematic diagram of electron beam welding overlap E2-4 0.305 6 0.138 9
gap controlling in electron beam welding E2-5 0.3333 0.166 7
E2-6 0.277 8 0.166 7
=565 E2-7 0.3611 0.1389
E2-8 04722 0.1111
B30 E2-9 03056 0.1111
E3-1 0.3889 0.277 8
E3-2 0.3889 0.305 6
f !lf ¥ l ] E3-3 0.305 6 0.2500
lo=2.5 fo=s.0 E3-4 0.444 4 02778
2 E3-5 0.3333 0.2500
Fig.2 Shape and dimension of fatigue specimen of Ti alloy E3-6 0.305 6 0.2500
electron beam welding joint (mm) E3-7 0.416 7 0.2222
E3-8 0.3333 0.194 4
- E3-9 0.3889 0.277 8
20.0 mm
R=0.1 PLG-200C
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Table 2 Statistic analysis results of fatigue strength for electron beam welding overlap joints

50% survival rate 95% survival rate
Sample m
Cm Aam/MPa Ck AO'k/MP a

El 3.3738 1.066 0x10* 195.076 3 2.509 7x10" 127.064 9

E2 6.1550 3.638 2x10%° 207.388 4 1.226 5x10%° 173.805 6

E3 4.654 1 3.118 5x10'¢ 154.908 7 1.114 2x10'¢ 124.175 5

N=2><10°% R=0.1.
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Fig.4 S—N curves of electron beam welding overlap joints
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