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Fig. 1 Morphologies of surface ((a), (b), (c), (d)) and back side ((e), (), (g), (h)) of welding at different pulse powers: (a), (¢) P=4.8

W; (b), (f) P=6.4 W; (), (2) P=7.2 W; (d), (h) P=9.6 W
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Fig. 2 Typical cross-section morphologies of joints: (a) P=4.8
W; (b) P=6.4 W; (c) P=72 W
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Fig.3 XRD patterns of BM and joint at different powers
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Fig. 4 DSC curves of BM and joint at different powers
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Fig. 5 Tensile strength of joint at different powers

Bl 6 BN 7.2 W LA BT 116 SEM 1%
Fig. 6 SEM images of tensile fracture of BM (a) and joint at
power of 7.2 W ((b), (¢))
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B 7 DhEy 7.2 W N ) 2 A2
Fig. 7 Microstructures of cross-section at power of 7.2 W: (a) Joint; (b) BM; (c) HAZ; (d) Welding zone

8 RIS 7.2 W INHESKIK) TEM B ML i1 RTH 3%
Fig. 8 TEM images and SADP patterns at power of 7.2 W: (a) SADP of BM; (b) HRTEM of BM; (¢) TEM of HAZ zone; (d) TEM

of welding zone
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Fig. 9 XRD patterns of BM and joints after annealing
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Microstructure and crystallization behaviour of
laser welding FeSiB amorphous ribbon joint

GONG Yu-bing', WANG Shan-lin', LI Hong-xiang”, ZHANG Zi-yang', CHEN Yu-hua'

(1. National Defence Key Disciplines Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China;
2. State Key Laboratory for Advanced Metals and Materials,
University of Science and Technology Beijing, Beijing 100083, China)

Abstract: FeSiB amorphous ribbons were successfully pulse laser lap welded, and the crystallization behavior in the
weld was investigated in heat treatment. The effects of pulse power on weld formation, microstructure and tensile
properties were studied, and the crystallization process of amorphous ribbon was analyzed by testing technologies. The
results show that the weld surface is rough and the weld width is narrow when the power is below 4.8 W. However, some
microcracks are formed on the weld surface with power exceeding 9.6 W. When the power is 7.2 W, the weld quality is
best without welding defects. With the increase of pulse power, the tensile strength of the joint first increases and then
decreases, the highest tensile strength reaches to 410 MPa. The failure of the joints is a cleavage fracture. Moreover, the
microstructure in the joint is mainly composed of amorphous phase, dendrites, crystalline phase with white particle shape.
An obvious crystallization process occurs during welding, where the a-Fe(Si) phase is firstly precipitated, and then the
Fe,B phase is formed.

Key words: FeSiB amorphous ribbon; laser welding; crystallization behaviour; microstructure
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