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Effects of Ultrasonic Impact on Welding Joint of TA15 Titanium Alloy
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Abstract The microstructure ,mechanical properties and hardness of TIG welded joints made by TA15 titanium
alloy with and without ultrasonic impact were analyzed and tensile fracture surfaces of the joint were observed. Mean-
time, the fracture of welding joint was investigated. The results show that, after welding, microstructure of the weld zone
and the heat-affected zone are different from the parent metal , showing characteristics of weave structure. Microstruc-
ture of the parent metal and the joint changed a littie after ultrasonic impact. The tensile strength and the elongation
percentage of the parent metal and the weld zone increased slightly. Before and after ultrasonic impact,the property of

the tensile fracture surfaces of the parent metal and the weld zone are dimple-type fracture. After ultrasonic impact,

the surface microhardness and the section microhardness are obviously increased.
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Tab.1 Chemical composition of TA1S titanium alloy
wt%

Al Mo 7Zr V Si Fe C N H (0] Ti

6.4 1.3 1.9 1.8 <0.15 <0.05 <0.01 <0.01 <0.002<0.008 4%
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Fig. 1 Metallographic photos of welding joint after welding and
ultrasonic impact
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Fig.2 SEM of welding joint before and after ultrasonic impact

2.2 Br R R RE RS0

M2 T LA B Al , TALS Bk ek
FRATCA 58 JBE R I Al 5 B8 27 AR, AV 3T R i
JERER, ARYEE L O S 73 Hr T LAy, ¥
PERRAR B2 th TG X R AR 48 i ZH VAR i S,
Al TALS B B R AF O HE 42 S 1) 5i JBE
SRV ks (B4R iR AN

http://www. vhelgy. com  FHiA B T2 2010 4F 256 )



F2 BEGTMhEHEHZERE
Tab.2 Mechanical properties of weldments and impact

specimens at room temperature

R PORisi e/ MPa  Ji I3 3/ MPa ks, %
PSRN 1062 882.1 16.6
SOEELSS 947.8 771.8 2.70

vhiti JE BEAF 1073 893.7 18.7
vhitiJE ek 957.0 754.8 3.80
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Fig.3 Tension fractographs of SEM
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Fig.4 Surface microhardness on weldment before and after

ultrasonic impact

A A R R, DS el S EERIR BN
SRPEASIE | Al vl INRIES) S A0 0% 7, TR] Ik 4 w8 8 57
Frtir, WSV N R ik b BBk A 4 A e
S PERESEAT TOE9E, A PR A AR 4 X R )2
SR RE S g, AT (8 BT HE RS0 F) 35 100 e 1 7 BE RIS ot Bk
FR0 S A 5 B8 | AR B AR IV g A A B A 7 A R A



st B s A IR B B A HE N R 2 3k 9% 57 i
JEM B S AR RAE  [RIB 75 ook b B AT DR AR
FESk N B R
2.3.2 WHEREETK

[E15 Sy vl Ak 3 i S A% DR 1A AEE R ) 43 A
B AT LU R whals Ab B | A% 3 10 2 ) (o A i
JE N 410 HV I i T AR 48 b3l A iR R Bl
TR EE ()i — 2030, A8 B (A0 28 A i 52 SRR AR, 48
JRAEA TS, S o A B AR R AR T
— B IAMEASIE | WG YR A (AT, 0 % N
WS, 57 45 7632 2 B 118 K B A8 E ) T, AT =24 [
SEHIBY A9 G REAT , N F5 B S K, B AR
TEBTTIHE I A4 I 1) i — 20 SR AR T AR A5 R X | 22
URSLARIE SR AT KA J7, DR v T 4 T Y B
Chn TAEA ) |, H R IR A B 3G

420
400 _\v/\\ e R4
3 ~ e B IS
#® 380}
g \/\/\ﬂ -
£ wof\ AR KAOR
340 |
6 015 1?0 1‘.5 2.0
85 T 8 e
S Ry o A BT o A 1% A A T ol ARl
BR YRI5 5

Fig.5 Section microhardness on weldment before and

after ultrasonic impact
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