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Fig.1 Schematic diagram of butt joint

EE2ME: BREAMFESR (51565040) ; MERSFESE (2014ZE56016) ; STERERHRITRIME (201518BE50034)

* BIAVEE . Tel. . 13330067995 E-mail: ch.yu.hu@163.com

SIFEES: CHEN Yuhua, LI Shuhan, LU Weiwei. Study on crack sensitivity of NiTiNb/TC4 laser micro-welding joints [J].
Aeronautical Science & Technology, 2017,28 (04) : 75—78. [B:E4E, FWE, ft555 . NiTiINb, TC4 SRR B EIIEIRESLZI T

FH[J]. iSRS, 2017,28(04): 76-78.



76 LIRAEE A% S

Apr. 15 2017 Vol. 28 No.04

2 BT EH B RBE

OGN R 4.5Hz, WOL Bk FE R 4.5ms, IEEE N
300um, AR EOE T 2R I 4 3L R Y R EOE R E 2 Fis.
WO TR 7.2W B, JR4E FE R 2k 570um, AR
4% NI BT 955 , FE SR TCA Il i Bl — 4 B SR MR 4R N
IZEL, H AP FEYN ) 2L SUE LA FETE A/ MR 1 480, 243
HTHF A 9.6W B, HEUH AR EE O AL, IREETEE LR
670um, Y\ [m] LUK T T8 FEE 7.2W B A 3G 0, B ) A0
BEWANEZ, UREOCTYTERIE M 12W B, ZHarh )
T Jm NiTiNb ], 45 4% & B 34 0 2] 800um, YA ) 2 8L K FF 92
BEW/IN, T ) 24 SR T FE BERG I, 4% T8 BE B B P A Y
TN AR BT, T 2 SUTE WSR3 B 2 7= A , I ELRE
ST RIS, RO BRI, AR, a4 T i
PEAE AR R B R R, T BOGThZE i, 823k
e EA R A BD, FH L, @ B TS8O
BN

(¢) P=12W

B2 AERLDETHRIR
Fig.2 Crack morphology at different laser power
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Fig. 3 Joint macroscopic morphology with fill Ti wire
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Fig. 4 Interface morphology with fill Ti wire
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Table 1 Weld and base metal interface area element content
(atomic percentage, at.%)
Point Ni Ti Nb Al v
A 27.89 65.07 7.04 — —
B 12.28 82.70 3.16 1.86 —
¢ 8.5 86.24 1.53 2.09 1.65
D — 85.64 — 10.33 4.03
E 8.5 85.05 1.80 3.34 131
F — 86.56 — 9.79 3.64
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Fig.5 Tensile strength under different power
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Study on Crack Sensitivity of NiTiNb / TC4 Laser Micro-welding Joints
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Abstract: When the NiTiNb / TC4 dissimilar material is welded by laser, the crack sensitivity of the welded joint is very
strong. Weld cracks appeared even at low laser power. Changing the laser power can not eliminate the joint crack.
The formation of Ti2Ni was controlled by adding the Ti wire to adjust the content of Ti in the joint, so as to control the

formation of the joint crack. Research showed, when the Ti wire was added, the joint was formed well under different

laser power, and the micro cracks exist in the weld, There was a width 10um Ti2Ni transition regions on the NiTiNb

side, and the TC4 side was well bonded, When the laser frequency was 3Hz, the laser pulse width was 4.5ms and

the laser average power was 13.6W, the maximum tensile strength of the joint was 447MPa.
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