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Fig. 1 OM (a) and EBSD (b) images of base metal
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Fig.3 Macroscopic topographies of welded joint: (a) upper surfaces, (b) lower surface, and (c) cross-section
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Fig.4 SEM images of welded joint different regions in Fig.3c:
(a) region A, (b) region B, (c) region C, and (d) region D
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Fig.5 SEM images of welded joint different regions in Fig.3c:
(a) region E, (b) region F, (c) region G, and (d) region H
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Fig. 6 SEM images of welded joint different regions in Fig.3c:

(a) region I, (b) region J, (c) region K, and (d) region L
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Fig.7 EDS analysis of precipitated phase of welded joint
different zones in Fig.4: (a) region M, (b) region N, and
(c) region O
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Fig.8 XRD patterns of BM (a) and the weld region (b)
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Fig.11 Morphologies of the welded joint after stretching: (a) upper surface; (b) lower surface; (c) the cross section near the fusion line on

the left side of the upper surface of the weld; (d) the cross section near the fusion line on the right side of the lower surface of the

weld
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Fig.12 Tensile fracture SEM images of base metal (a) and weld joint (c): (b) region Q magnification in Fig.12a; (d) region R, (e) region S,

and (f) region T magnification in Fig.12¢c
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Microstructure and Mechanical Properties of Superalloy Laser Welded Joints for
GH3625 Fabricated by Laser Additive

Geng Zhijie', Wang Shanlin', Chen Yuhua', Huang Yongde', Xin Jijun®, Ke Liming', Wen Taotao', Sun Wenjun'
(1. National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)
(2. Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: The laser butt welding of GH3625 superalloy fabricated by laser additive was conducted. The microstructure evolution and
mechanical properties of the welded joints were analyzed. The results show that a great amount of Laves phase is only precipitated at the
grain boundary of upper layer in HAZ, resulting in significant coarsening of the grain boundary. Along the upper layer to the lower layer of
the weld, the fusion zone and the intermediate zone are gradually transformed from cell crystal, the columnar crystal and the equiaxed fine
crystal of the upper layer to columnar crystal of the lower layer. The number of equiaxed fine crystal growing close to the fusion line is
gradually increased. And the central zone is dendritic. The particle of fine )’ phase is precipitated in the weld. A number of Laves phase is
precipitated in the inter-dendritic of the intermediate zone, and the morphology gradually changes from the strip of the upper layer to the
particle of the lower layer. The tensile strength of the welded joint is 872 MPa, which is up to 98.2% of the base metal. The elongation is up
to 90.7% of the base metal, the fracture surface of weld joint is approximately 45° inclined plane, and the fracture mode is the mixed
fracture mode of brittle and ductile.

Key words: GH3625 superalloy fabricated by laser additive; laser welding; microstructure evolution; mechanical properties
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