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Abstract: In order to simulate the influence of high-speed movement space debris on the spacecraft, a graded
density impactor is needed to collide with the secondary flier-plate, so that its speed can approach that space
debris. In this paper, a methodology is described for fabrication of W-Mg functionally graded materials with
density gradient, using metal W and Mg powder as row materials, according to the designed ratio of mixed
powder, mixture powders were layered into mold and uniaxially pressed together, finally, sintered under hot
isostatic pressing . The impactor’s Surface morphology from the magnesium-rich side to the tungsten-rich
side can be observed by SEM, the results show that regular shaped tungsten particles were bonded together
by magnesium, through energy spectrum analysis can be seen that W-Mg content showed gradient trend

along the thickness direction.
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Figure 1. Theoretical density distribution of W-Mg graded density
impactor
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Table 1. composition of W-Mg graded density impactor
= 1 W-Mg T EE BRI B 54 R

= Mg (wt%) W (wt%) W (vol%) S
(g/cm?)

1 100 0 0 1.74

2 55.29 44.71 6.79 2.93

3 35.30 64.70 14.18 4.23

4 21.98 78.02 24.24 6.00

5 14.20 85.80 35.26 7.93

6 8.79 91.21 48.33 10.23

7 4.94 95.06 63.43 12.88

8 2.84 97.16 75.51 15.00
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Figure 2. SEM morphology of W-Mg graded density impactor
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Figure 3. Fracture morphology of W-Mg graded density impactor
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Figure 4. Energy spectrum of W-Mg graded density impactor
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Figure 5. Elemental concentration distribution of W-Mg
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