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Abstract: The TiNiNb wide hysteresis shape memory alloy was welded by Nd:YAG laser welding. The
microstructure and properties of laser welded joint were investigated by OM, SEM, EDS, XRD and the tensile test.
The results show that the microstructure of welded joint is mainly composed of TiNi phase and 3-Nb phase, 3-Nb
distribution in the TiNi phase are not uniformity. The hardness of welded joint is higher than base metal and the
tensile strength of the welding joint at the room temperature is better. The TiNiNb shape memory alloy is welded by
Nd:YAG laser, which is a good method.
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Tab.1 Chemical composition of TiNiNb alloy(wt%)
Ti Ni Nb C N H 0}
:2008-06-13 50.9 9.0 0.05 0.05 0.005 0.05
(6104110) . .
(1983), ' ' Gsi Lumonics
:010-62334859; AM356 YAG :
E-mail: chengeng8888@sohu.com 4.5 kW, 1.06 um, .
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Fig .1 Cross section morphlolgies of laser welded joints of TININD alloy
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Fig.3 SEM morphlolgy of laser welded joint center

100 Hot Working Technology 2008, Vol.37,No.17
?1994-2015 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Casting: Forging: Welding

, , Nb , 5 X- , TININD
TiNi : TiNi
(a)fis A SREMAE o (b)fi4E B RBIEE NITi
Nb " |
Ni l ‘
Ni Ni Ni ,
!\ | I N'b ||
Nb o
Ti ' ; ‘ (r ﬂ i Nb .. Nb NiTi
JU”"' LW,.MJ ‘ IO O N1 ! 7 N L W, -
5 6 7 0 1 2 3 4 5 6 7 30 40 50 60 70 BO 90
f' ! keV E/keV 20/(%)
E4 [E3rh A B S MESERE K B 5 HREEX i X firshil
Fig.4 EDS pattern of A, B spot at fig.3 Fig.5 X-ray diffraction result of weld
B-Nb 800
2.3 00
- _ 600
TiNiNb E 500
, 6 , — 400
= 300
6(2) ) 2004
( 285HV0.2, 100
0 P N M ) A
245HV0.2), 1 2 3 4 5 6 7
9 5 (%)
6(b ,
(b) M7 R
, Fig.7 Mechanical properties of laser welded
joint at room-temperature
300 v L :
290t £ 08t
= 280+ )
om0l ol (2) B-Nb  TiNi
gzou- g‘“-“' ,Nb  TiNi
2501 =02+
b
-3 -2 -l 0 1 2 3 240 250 260 270 280 290 ( 3)
it 5 A7 B/ mm . i f B HE(HV0.2) ,
B 6 AR EESkL B E B A (4)
Fig.6 Microhardness distribution of laser welded joint
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