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Table 1 Chemical composition of GH1140 (/%)

C Ni Ctr W Mo Al Ti Mn Si Fe

008 40 21 14 21 03 10 03 03 Bal

F 2 DD407 BILE R 5
Table 2 Chemical composition of DD407 (/%)

Cr Al A\ Mo Co Ti Ta Ni
8.00 6.00 500 225 550 2.00 350 Bal

Ti(CN)

1 GHI1140 BEH 4141
Fig.1 Microstructure of GH1140 base metal

2 DD407 B B i 412
Fig.2 Cross section of DD407 base metal
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Fig.3 Schematic of beam displacement
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Table 3 Tensile strength of joints in different beam
displacements
Beam displacements/mm -0.2 0 +0.2
Tensile strength/MPa 446.5 466.3 439.8
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Fig.4 Fractured position of joint
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Fig.5 Morphology of joint cross section
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Fig.7 Distribution of micro-hardness of joint cross sections in

different beam displacements
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Table 4 Theoretical value for chemical composition of weld

metal (w/%)

Beam displaced position Ni Al w Co
+0.2 mm 58.59 4.12 3.81 3.68
—0.2 mm 49.15 2.18 2.59 1.81

x5 ARRBWEETESENTN
Table 5 Chemical composition of weld metal in different

beam displacement (w/%)

Beam displaced . . .
Al Si Ti Cr Fe Co Ni Mo W

position
+0.2mm  4.06 0.86 1.83 14.1113.97 3.59 55.69 2.44 3.43
—02mm 194 0.70 1.14 19.5128.53 1.64 41.27 2.47 2.90
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Effect of Beam Displacement on Joint Properties of Laser Welding DD407/GH1140
Joint

Huang Yongde "%, Zhou Xingwen ', Long Weimin ?, Lv Zhen *, Liu Fencheng ', He Peng *
(1. Nanchang Hangkong University, Nanchang 330063, China)
(2. State Key Laboratory of Advanced Brazing Filler Metals & Technology, Zhengzhou Research Institute of Mechanical Engineering,
Zhengzhou 450001, China)
(3. China National South Aviation Industry Limited Company, Zhuzhou 412002, China)
(4. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Laser butt welding of DD407 and GH1140 commonly used for aeroengine blisk was conducted. The effects of beam

displacement on mechanical properties, microstructure characteristics, and microhardness of the laser joints were analyzed. The results

show that the tensile strength of the joint reaches 466.3 MPa, which is almost not affected by beam displacements, while determined by the

performance of base metal GH1140. The morphology of joint cross section is "wine-cup shaped", and the microstructure of the weld

mainly consists of dendritic grains of both sides of the weld and equiaxed grains in the weld centre. The distribution of micro-hardness

gradually increases from the base metal of GH1140 to the weld and to the base metal of DD407 in different laser beam displacements,

which results from the solution strengthening of W and Co elements, the increased content of ' strengthening phase, and the coarsened

grains in the weld.

Key words: beam displacement; laser welding; dissimilar materials; joint performance
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