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Fig.1 Results of spherical W-25Re powder (a) SEM image; (b) Backscattering image; (c) SEM image of inter; (d) Particle size distribution
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Table 1 Chemical compositions of W-25Re alloy powder (weight fraction, %)

Element (0]

Fe

Cr Ni Re

Content(wt/%) 0.0114

<0.001

<0.001 <0.001 25.1
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Table 2 Process parameters of W-25Re alloy prepared by SLM

Process parameters Value
Laser power, PAW ;gg 170. 190. 210. 230.
Scanning speed, v/(mm s 200. 400. 600. 800
Hatch space, h/um 40
Layer thickness, t/um 25
Laser spot diameter, d/pm 60
Substrate W-25Re

_ Z % Building direction
67° rotation

n+1 layer + . 25 pm

n layer

x/
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Fig.2 Schematic diagram of scanning strategy
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Fig.3 W-25Re alloy samples under different preparation process
parameters
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preparation process parameters
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Table 3 Linear regression analysis results under different process parameters

Non-standardized coefficient

Significance Colinearity statistics

B VIF

Constant 8.550 0.000
Laser power, P/W 0.071 0.000 1.000
Scanning speed, v/(mm s -0.005 0.001 1.000
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Table 4 W-25Re alloy sample number, process parameters, and relative density prepared by SLM

Sample No. PW  vimms® EJ/Imm®  Density/gem™  Relative density/%
18# 230 400 575 19.238 97.604
13# 210 200 1050 19.413 98.493
21# 250 200 1250 19.257 97.703

K7 AR TZSH05 T l% W-25Re £ &£ SEM
Fig.7 SEM images of W-25Re alloy samples prepared under different process parameters:
Horizontal cross-section (a)18# 575 J/mm?, (b)13# 1050 J/mm?, (c)21# 1250 J/mm?®;
Vertical cross-section (d)18# 575 J/mm?, (e)13# 1050 J/mm?, (f)21# 1250 J/mm®
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Fig.8 SEM images of internal defects of W-25Re alloys (18# 575 J/mm®) : (a) Horizontal cross-section; (b) Vertical cross-section
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Fig.9 IPF maps of W-25Re alloys: Horizontal cross-section (a)18# 575 J/mm?, (b)13# 1050 J/mm®, (c)21# 1250 J/mm?; Vertical cross-section
(d)18# 575 J/mm?, (€)13# 1050 J/mm?®, (f)21# 1250 J/mm®
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Research on Microstructure and Properties of W-25%Re Alloy Prepared by
Selective Laser Melting

Zhang Yingying"?, Wang Xuebing?, Xiong Ning?, Liu Xuequan?, Hou Yaging®
(1. Central Iron & Steel Research Institute, Beijing 100081, China)

(2. Advanced Technology & Materials Co., Ltd, Beijing 100081, China)

(3. China Iron & Steel Research Institute Group, Beijing 100081, China)
Abstract: The W-25Re alloy was prepared by selective laser melting (SLM) using spherical W-25Re (mass fraction, %, hereinafter) alloy powder
as the raw material. The effects of process parameters on the relative density, microstructure and micro-Vickers hardness of W-25Re alloy were
investigated. The relative density, microstructure, phase composition, and micro-Vickers hardness of W-25Re alloy were characterized by
analytical balance, field emission scanning electron microscope (FE-SEM), X-ray diffractometer (XRD), microhardness tester. The results show
that there are no obvious spheroidization, warping, deformation, delamination or non-forming phenomena during the preparation of W-25Re alloy
by SLM. There are no obvious defects such as holes and cracks on the surface and side of the specimens, and W-25Re alloy formability is good.
With the increase of E,, the grain morphology in the vertical plane of W-25Re alloy specimens gradually changes from the mixture of equiaxed
and columnar grains to coarse columnar grains. W-25Re alloy specimens only contain the cubic W13Re7 phase, and the change in the leftward
shift of the diffraction peak 260 angle is mainly caused by residual stress during the forming process. The influence of laser power and scanning
speed on the relative density of W-25Re alloy is significant. When E, is 1050 J/mm?®, that is, the laser power is 210 W and the scanning speed is
200 mm/s, the W-25Re alloy specimen with a relative density of up to 98.49% can be obtained. At this time, the microhardness of the specimen in
the horizontal and the vertical plane is as high as 525.9 HV0.2 and 520.6 HVO0.2, respectively, which is close to the hardness value of the rolled
W-25Re alloy.

Key words: selective laser melting; W-25Re alloy; relative density; microstructure; Vickers microhardness
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