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Table 1 Chemical composition of

BT 20 titanium alloy( mass fraction, %)

Al \Y Mo Zr Fe
6.90 1.75 1.75 223 < 0.25
N C Si H 0]
< 0.05 < 0.10 < 0.05 0.001 7 0.080
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Table 2 Parameters of electronic beam welding and dressing
Conditi Voltage for Electronic beam Welding rate/ Focusing Operating Degree of
ondition acceleration/ kV current/ mA (m*min ') current/ mA distance/ mm vacuum/ Pa
Welding process 60 18 785 200 1.0x 1072
Dressing process 60 12 835 200 1.0x 102
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Table 3 TIG welding parameters
Kind of Diameter of Welding Welding Welding rate/ Welding heat Shield
current electrode/ mm current/ A voltage/ V (m*min" ') input/ (kJeem™ 1) S B
Direct current 3.2 150~ 160 15~ 17 0.16 18~ 23 Ar
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Table 4 Fatigue test results of
base material BT 20

No. Cycle number/ 10° A0/ M Pa
1 0.324 360
2 0.291 342
3 0.710 315
4 0.679 288
5 0.491 270
6 0.485 270
7 7. 106 243
8 10. 000 225
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Table 5 Electronic beam welding test

results for as welded

No. Cycle number/ 10°  Fracture position AO/MPa
1 0. 050 Weld toe 288
2 0.043 Weld toe 270
3 0.062 Weld toe 270
4 0.134 Weld toe 243
5 0.323 Weld toe 225
6 0.776 Weld toe 216
7 1.323 Weld toe 207
8 1.476 Base material weld 198
9 2.434 Base material 180
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Table 6 Electronic beam welding test results

of ultrasonic peening

No.  Cycle number/ 10°  Fracture position AO/M Pa
1 0.197 Base material 315
2 0.310 Base material 297
3 0.954 Base material 279
4 1. 647 Base material 270
5 2.543 Base material 261
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Table 7 TIG welding test results for

as welded
No. Cycle number/ 10°  Fracture position AO/ M Pa
1 0. 150 Weld toe 300
2 0.413 Base material 270
3 0. 502 Weld toe 240
4 1. 341 Weld toe 220
5 2.233 Weld toe 200
R 8 TIG A bl b A W6 45 R
Table 8 TIG welding test results of
ultrasonic peening
No. Cycle number/ 10°  Fracture position AO/ M Pa
1 0. 103 Base material 365
2 0.313 Base material 335
3 0. 369 Base material 295
4 1. 089 Base material 280
5 2. 301 Base material 260
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Table 9 C,, and m value of S —N curve

Welding

Condition wethid m Cn Vg
As welded 10 0.134x 10*  0.14
oo Electronic
FEChing beam welding 14,5  0.281x 102 0.063 4
treatment
As welded 6.8  0.115x10®  0.107
: TIG weldi
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BT 20 titanium 10 0. 477 % 10°! 0. 389
alloy
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Fig.2 S —N curves for as welded and peening
treatment by electronic beam welding
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Table 10 Fatigue strength comparison for
TIG and electronic beam welding

with cycle number of 2 x 10°

Fatigue Increase ratio
Condition Welding method strength/ of fatigue
MPa strength/ %
Peening treatment 260
TIG welding 27
As welded 204
Peening treatment Electronic 265 38
As welded ORI W 192
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Table 11 Fatigue life of welded joints before

and after peening treatment

Condition A0,/ M Pa N, A0,/ M Pa N,
As welded 256 1.0x10° 235 2.5x%10°
oo
Peening 256 29% 10° 235 1.0x 107
treatment
As welded 323 1.0x 10° 224 1.07x 10°
Peening 323 3.05x10° 224 1.0x 10
treatment
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Improvement of fatigue properties of welded joints for
titanium alloy by ultrasonic peening method

WANG Dong-po, HUO Lrxing, ZHANG Yu-feng
( College of Materials Science and Engineering, Tianjin University, Tianjin 300072, China)

Abstract: The fatigue property improvement of welded joints for titanium alloy treated by ultrasonic peening was studied. The con-

trast test between Tungsten inert gas( TIG) welding and electronic beam welding joints treated by ultrasonic peening was conducted.

The results show that, as contrasted with the specimens under as welded condition, the fatigue strength of the TIG welding BT 20 tr

tanium alloy specimens treated by ultrasonic peening is increased by about 27% , and the fatigue life is prolonged by 3~ 10 times; as

contrasted with the specimens in as welded condition, the fatigue strength of the electronic beam welding BT 20 titanium alloy speci-

mens treated by ultrasonic peening is increased by about 38% , and the fatigue life is prolonged by 29~ 40 times.

Key words: titanium alloy; fatigue properties; electronic beam welding; ultrasonic peening; TIG welding
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