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Table 1 M echanical properties of LF21

aluminum alloy
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Fig. 1 Geometrical characteristics of

T joints(unit: mm)
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Fig. 2 Geometrical characteristics of

cruciform joints (unit: mm)
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Table 2 Welding process parameters
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Table 3 Test results of cruciform

; Diameter of Welding Welding joint (R= 0.5
Kind of eurrrent electrode/ mm current/ A voltage/ V L ( )
] N Conditi Fatigue life Fracture Stress range
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Table 4 Test results of as welded Table 5 Test results of T-shape joints (R= 0. 1)
cruciform joints ( R= O) N Conditi Fatigue life Fracture Stress range
o3 <OHCIE0E (N)/Cycle position (AO)/MPa
No. f‘/&\l/ti)g/ug lhie Fracture position ftgeﬁs)sl rl\?lnl%e Peeni F P
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Peening 6  Fracturing in
2 6.920% 10° Fracturing in weld toe 45 2 treatment 0. 679> 10 weld toe 105
3 0.991x 10° Fracturing in weld toe 60 3 Peening 1. 047 x 10° Fracturing in 100
treatment : weld toe
4 0.821x 10° Fracturing in weld toe 55 Peeni . .
4 eening 1. 453 % 10° Fracturing in 97
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3 treatment 2. 145% 10 weld toe 2
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Table 6 Test results of T-shape joints (R= - 1)

3 PSR SN HZ XL

No Condition Fatigue life Fracture Stress range
Fig. 3 SN curves of cruciform joints of as welded - (N)/Cycle position (A0)/MPa
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Test results (R= 0); 1 As welded 1. 069 x 10° Fracturing in 7
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A —Test results (R= 0.5);
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2 —Mean SN curve of as welded ( R= 0.5)
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Fig. 5 SN curves of T-shape joints of as

welded and peening treatment
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Table 7 C and m values

Kind of joints Condition Stress ratio R m Cn Standard deviation
As welded 0.1 3.92 1.069x 10" 0.12
T-shape joints
Peening treatment 0.1 12. 00 0.110x 10! 0.0331
As welded -1 5. 80 0.105x 10" 0. 147
T-shape joints
Peening treatment -1 12.70 0.570% 102 0. 132
As welded 0 7. 00 0.194x 10% 0.222
Cruciform joints As welded 0.5 4. 40 0.115x 10" 0.029 8
Peening treatment 0.5 6. 30 0.386 % 10" 0.0632
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Table 8 Fatigue strength of LF21( FAT28)

Fatigue strength Improvement of

Kind of joints Condition Stress ratio R (AO)/MPa fatigne sirength/ %

Peening treatment R=-1 101

T-shape joints 44
As welded R= -1 70
Peening treatment R=0.1 96

T-shape joints 37
As welded R=0.1 70
Peening treatment R=10.5 42

Cruciform joints 26
As welded R=0.5 34
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Fatigue properties improvement of welded joints for

LF21 aluminum alloy by ultrasonic peening method

WANG Dong-po, HUO Lrxing, ZHANG Yu-feng, CHEN Jumrmei, LIU Yunhui
( College of Materials Science and Engineering, Tianjin University,

Tianjin 300072, P.R. China)

[ Abstract] The ultrasonic peening method was used to improve the fatigue strength of welded joints of aluminum. The SN curves

and fatigue limits of TIG cruciform and T-shape joints of LF21 aluminum were obtained at both as welded and peening conditions.

The results show that it should be more careful to design according to high strength classic SN curves, for the tests reveal little differ

ence of the fatigue strength between TIG and other welding methods as in the same form of welded joints. The fatigue strength of

cruciform joints of LF21 by ultrasonic peening treatment have been increased by 26% (tension) under the stress ratio R= 0.5 and

the fatigue life is 2~ 4 times longer than that of the as welded ones. When the stress ratio R= 0. 1, the fatigue strength of T-shape

joints have been improved by 37% and fatigue life is 4~ 8 times longer. When R= — 1, the fatigue strength of T-shape joints have

improved by 44% and fatigue life is 5~ 8 times longer.

[ Key words] aluminum alloy; fatigue strength; welded joints; ultrasonic peening
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