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Focused on

1) The fabrication of W/Cu functionally
graded materials (FGM)

2) The evaluation on physical properties
(1.e. relative density, thermal
conductivity etc.)




Fabrication of W/Cu FGM

1) W-Cu powders — hand
mixed
W: average particle
size 31 m, purity >99.9
Cu: average particle
Size 8 1 m, purity
>99.7%

2) Green compact: ~500 MPa

~ L Cold pressing

Powder

Five layers

mould

3) Sintering

Microwave sintering
(MWS) (30min.)

Spark plasma
sintering (SPS)
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Why W/Cu FGM?*

Features of W and Cu 1.0000

1) W: ideal candidate as plasma facing 0.1000
material and spallation material due to
its high radiation resistance, high
sputtering resistance;

2) Cu: heat sink material due to high
thermal conductivity —
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Why Microwave sintering(MWS)?

Points of MWS:
rapid heating rate and short sintering time
— the crystal growth can be inhibited

— fine grain size is beneficial to improve
radiation resistance of materials because a lot
of grain boundaries can trap the defects that
were produced by irradiation.

Motivation: to fabricate the W/Cu FGM with
good properties, such as high radiation
resistance and thermal conductivity etc.




Overview of W/Cu FGM
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Starting powders-before MWS
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Cross-sectioned structure of W/Cu FGM-after MWS @
1350°C

(a) W-Cu70 vol.% B (b) W-Cu50 vol.%

(c) W-Cu30 vol.% [

Point: s o o —
1) with the decrease of Cu, many pores are observed in layers;
2) the W particle sizes almost remain unchanged in all layers (W~3 1 m)




Relative density of the W/Cu FGM
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Thermal conductivity of W/Cu FGM
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1) 4 of about 200 W/mK (room temp.) Is obtained in the W/CG FGM,
which is much higher than that in pure W(147 W/mK).

2) Both 4 and relative density have same tendency with MWS
temperature, so 4 may be dependent on the relative density.




In comparison with Ref.
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Summary

1) W/Cu FGM with five-layered structure W-Cu70% / W-
Cu50% / W-Cu30% / W-Cul0% / W100% (vol.%)
have been successfully fabricated by microwave
sintering.

2) Microwave sintering is effective in densifying (93%
MWS at1350°C) the W/Cu FGM with high thermal
conductivity of about 200 W/mK (room temp.).

3) The thermal conductivity of the W/Cu FGM was
iImproved with increasing microwave sintering
temperature.

4) Microwave sintering Is a promising way for preparing
W/Cu FGM.
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