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Table 1 Chemical composition of the materials (/%)
Material Ti Ni C Cr Mn Si P S Fe
TiNi  44.34 55.66 - - - - -
SS321  0.54 9.72 0.08 18.07 2 1.0 0.04 0.05 Bal.
Ni - 100
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Table 2 Physical properties of the materials

. . Linear Thermal
. Density/ Melting i L
Material 3 O expansion conductivity/
‘cm oin
& P rate/X 10°C" W-(m-C)"

TiNi 6.5 1310 10 12.85
SS321 7.9 1440 17 15.21
Ni 8.9 1453 13 90.70
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Fig.1 Schematic of laser welding method

*3 BREIZSH
Table 3 Process parameters of experiment

Laser Frequency, Welding speed, Pulse width,
power, P /W fIHz v/mm-s™ t/ms
17.6 4.5 0.3 5.1,62,7.3
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Fig.2 Macroscopic morphologies of joints under different pulse widths: (a) r=5.1 ms, (b) =6.2 ms, and (c) =7.3 ms
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Fig.3 SEM morphologies of A area in Fig.2 under different pulse widths: (a) /=5.1 ms, (b) =6.2 ms, and (c¢) =7.3 ms
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Table 4 Components of the different points in Fig.3c (at%)

Point Ti Ni Fe Cr
A 47.92 50.81 1.27 -
B 37.38 58.79 3.83 -
C 22.22 63.62 12.22 1.94

JETALA YK . KA 1 R4 TiNi L4l Bikie
X4k 1 FRZ k) TiNi HL A X .

ik i B AR A B AT B0 TiNG S T 0 BHOM 41
2L, SR 5 D8l 1 55 8 HV B A ik v s AR A0 T o g
Bl 4 B AN A RK S 98 B R TiNi 5 400 TiNi J i 44
X\ TiNis 42 J& A6 A 4 X LUK ST~ P34 58 B T
DL H, Bl Rk 58 5 I 38 0, TiNis 428 [ AL 5 4 X
LA K s S THI 1457 34 56 S8 AN BT 186 s 10 TiNG 38 gl A4 X P
58 BEAN BTN o K eh B8 B A 7.3 ms B, FTIX
TiNi J& & AR X3 58 JE AU 4.27 um,  TiNi; 4@ )4k
G IX -3 B8 RIS F) 21.08 pmee
2.3 BkimEE B XSk BANAE B A S0

Bl 5 Firos ikt e BE 435 A 5.1. 6.24 7.3 ms I,

N
W

| —=— Eutectic region
—®— Intermetallic region
| —4— Total interface

5.0 5.5 6.0 6.5 7.0 7.5
Pluse Width/ms

e}
(=]

Average Width/um
S @

W
—T

4 AR GE T 45 DR 35 95 5

Fig.4 Average width of each area under different pulse widths
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Effect of Pulse Width on TiNi Side Interface of Laser Welded Joint
of TiNi/Stainless Steel

Chen Yuhua', Sun Songwei', Zhou Xingwen'?, Yu Yangyang'

(1. National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,

Nanchang Hangkong University, Nanchang 330063, China)

(2. Beihang University, Beijing 100191, China)

Abstract: TiNi alloy/Ni/321 stainless steel laser welding joint with thickness of 0.2 mm was obtained using Ni as filler material in laser

micro-welding. The effect of laser pulse width on the TiNi side interface of the welding joint was studied. The results show that the interface

zone of TiNi alloy side under different pulse widths is composed of TiNi eutectic layer and TiNi; intermetallic layer with different widths. With

the increase of pulse width, the average width of TiNi eutectic layer gradually decreases, the average width of TiNi; intermetallic compound

layer increases gradually, and the microhardness of interface zone increases. The change of the melting amount of TiNi and the flow of

Marangoni are the main reasons that affect the width and microhardness of the interface zone.
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