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Table 1 Chemical composition of experimental alloy (/%)

Cr Co Ta+Mo+W Ti C B Ni

8 8 14 1.5 0.07 0.01 Bal.
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Fig.1 Solidification microstructures on longitudinal section of
two alloys: (a) LEN98M alloy and (b) DZ98M alloy
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Fig.2 Solidification microstructures on transverse section of two
alloys: (a) LEN98M alloy and (b) DZ98M alloy
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Table 2 Element segregation ratio of two alloys

Alloy Co Cr wW Al Ti Ta Mo Ni

DZ98M 091 1.0 0.5 112 152 1.28 1.01 1.01

LEN98M 084 0.70 059 142 164 192 0.68 1.07
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Fig.3 Histogram of elements’ segregation ratio in two alloys
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Fig.4 Distribution of carbides of two alloys: (a) LEN98M alloy
and (b) DZ98M alloy
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Table 3 Transformation temperatures for two alloys

from DTA heating curves

Solution T/ Solution T T —

Alloy temperature .o temperature CL T L/ .
of y” phase/'C of MC/C s

Dz98M 1246 1331 1361 1375 44

LEN98M 1253 1330 1360 1370 40
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Fig.5 Solidification microstructures of y” phase of two alloys: (a, b) dendrite and interdendritic of DZ98M, respectively; (c, d) dendrite

and interdendritic of LEN98M, respectively
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Fig.6 Normal distribution curves of dimension of y" phase in two alloys: (a, b) dendrite and interdendritic of DZ98M alloy, respectively;
(c, d) dendrite and interdendritic of LEN98M alloy, respectively
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Microstructure of 98M Alloy by Laser Additive Material Manufacturing

Zhao Chenglei*?, Liu Jide®, Li Jinguo®, Pei Wenli?, Zhao Xiang?
(1. Institute of Metal Research, China Academy of Sciences, Shenyang 110016, China)

(2. Key Laboratory for Anisotropy and Texture of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)

Abstract: A Ni-based superalloy was fabricated by laser additive manufacturing technology (LEN98M) and traditional directional solidification

(DZ98M). The solidification morphology, microstructures, elements segregation were investigated by optical microscope (OM), scanning

electron microscope (SEM), energy dispersive spectroscopy (EDS), X-ray diffraction (XRD), electron microprobe (EPMA) and differential

thermal analysis (DTA). The results show that the primary dendrite arm spacing of the LEN98M alloy is 70 um and only as 1/5 of that of the

DZ98M alloy. There is serious segregation of alloying elements in the range of dendrite scale. The morphology of y" phase is irregular and no

precipitation of carbides is observed in LEN98M alloy. Small y/y” eutectic which are more dispersed occur in interdendritic regions.

Key words: laser additive material manufacturing; dendrite; segregation
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