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Manufacturing of W-Cu and Mo-Cu Sheet by Tape Casting Method
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Abstract For the application of heat sink device, the green sheets of powder of W-XCu and Mo-XCu compos-
ites were fabricated by tape casting technique. The mixing ratio of powder and binder was 6 : 4. The green sheet
was shrinked up to 10~20% after sintering and the maximum relative density was above 95%. Thermal conduc-
tivity and Thermal expansion systematically increased with increasing Cu contents. The maximum thermal con-

ductivity of W-20wt.%Cu was about 206{W/mK].
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Powder, Binder, Plasticizer, Solvent
24h ball-milling
[

| De-airing, Aging |
[
Tape casting

Blade height : 1~2 mm
Casting rate : 2.5m/min
]

Drying
at air

Sheet: Length: 133 mm, width: 90 mm
thickness : 0.8—-0.7 mm

Binder burn—out
At reduction atmosphere

total time: <12hr

Sheet: 89 mmx58 mm x(0.59 mm (LxWxT)
|
Application of mass product

SEM observation

AFM measurement

Fig. 1. Process abridged general view.
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Fig. 2. TGA-DTA graph of slurry.
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Table 2. Composition of slurry
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Table 1. Component and property of ferro binder (B73305)

Composition | Boiling point | Density
Components %) o) (g/co)
Ethanol 15~20 78.5 0.79
Toluene 60~65 111 0.87
Dioctyl _
phthalate 5~10 230 0.99
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Section Composition of slurry

powder W-20Cu input 100g

binder B73305 input 65g

a ball size 104, 5¢ input 600g
solvent toluene(7) : IOP(3) input 15g

ball-mill time 72h

powder W-20Cu input 100g

binder B73305 input 65g

b ball size 100, 5¢ input 600g
solvent toluene(7) : IOP(3) input 15¢

ball-mill time 24h

powder W-20Cu input 100g

binder B73305 input 65g

c ball size 10¢, 5 input 600g
solvent toluene(7):10P(3) input 10g

ball-mill time 24h

powder W-20Cu input 100g

binder B73305 input 65g

d ball size 104, 5¢ input 600g
solvent toluene(7) : IOP(3) input 20g

ball-mill time 24h

powder W-10Cu mput 100g

binder B73305 input 65¢g

e ball size 100, 5¢ input 600g
solvent toluene(7) : IOP(3) input 20g

ball-mill time 24h
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Fig. 3. Heat treatment history of W-X%Cu and Mo-X%Cu.
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Table 3. Comparison of Mo-X%Cu sheet size according to heat treatment
(1HW-X%Cu
. Before After
Composition wxhxt (mm) weight (gr) wxhxt (mm) weight (gr)
W-10Cu 30%x30x0.28 1.79 26x26x0.25 141
W-15Cu 30x30x0.41 1.85 25x25x0.38 1.73
W-20Cu 30x30%0.35 1.35 22x22x0.31 1.13
W-25Cu 30x30x0.36 1.45 23x23x0.33 1.22
Remark Powder 100 g : Binder 64 g
(2)Mo-X%Cu
. Before After
Composition - -
wxhxt (mm) weight (gr) wxhxt (mm) weight (gr)
Mo-15Cu 31.5x31.5%x0.85 2.67 28.5x28.7x0.75 213
Mo-20Cu 30.7x30.1x0.55 1.67 25.9x27.5x0.50 1.30
Mo-25Cu 31x31.5x0.88 261 26.1x27x0.70 1.99
Remark Powder 38 g : Binder 17 g
Table 4. Comparison of W-20%Cu sheet size according to heat treatment
Before After
Heap - ;
wxhxt (mm) weight (gr) wxhxt (mm) weight (gr)
4 33%32x0.50 3.09 32x31x0.50 2.75
8 33x32x0.90 6.02 32.7x32.5x0.90 5.68
16 33x33x2.10 13.39 31x32x2.00 124

Table 6& W-X%Cu2} Mo-X%Cu2) G34A 52}
GAEEE Ve Holt).

(b)Mo-2026Cu
Fig. 4. SEM and AFM of W-20%Cu and Mo-20%Cu.
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Table 5. Relative density of W-X%Cu and Mo-X%Cu

composition density relative density
W-10%Cu 16.459 95.2%
W-15%Cu 15.932 96.9%
W-20%Cu 15.350 98.0%
Mo-15%Cu 9.872 98.8%
Mo-20%Cu 9.751 98.3%
Mo-25%Cu 9.685 98.3%

Table 6. Thermal expansion and thermal conductivity of
W-X%Cu and Mo-X%Cu

composition thermal thermal
expansion(ppm/K) |conductivity(W/mk)
W-10Cu 6.8 7
W-15Cu 7.18 197
W-20Cu 85 206
Mo-15Cu 5.8 154
Mo-20Cu 64 167
Mo-25Cu 6.9 172
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