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Cu Dry ball milled Cu – 1wt% graphene
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• Uncertainty: ± 5 %
Repeatability: ± 2%

Powder 
compositions

Porosity
Bulk TC
(W/mK)

ETC 
(W/mK) 

measured 
by DSC

Pure Cu 0.4 391 0.42

Cu-1wt% 
graphene

0.4 - 0.30

Cu-1wt% h-BN 0.4 - 0.33

AlSi10Mg 0.4 203 0.36

AlSi10Mg-
1wt% graphene

0.4 - 0.33

Graphene - ~ 2000 -

h-BN - ~ 700 -

Powder 
compositions

Porosity
Temperature 

(°C)

ETC
(W/mK) 

measured
by TPS

ETC
(W/mK) 

measured 
by DSC

Pure Cu - 25 0.19 -

Pure Cu 0.4 150
0.93

(Oxidized)
0.42

AlSi10Mg - 25 0.22 -

AlSi10Mg 0.4 150 0.34 0.36

SS316L - 25 0.23 -

SS316L 0.4 150 0.34 0.32AlSi10Mg SS316L AlSi10Mg SS316LCu
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Addition of 2D materials

TC of graphene

0.42

150 °C

0.35 0.30 0.33 0.33

T
h
e
rm

a
l 
c
o
n

d
u

c
ti
v
it
y
 (

W
/m

K
)

TC of Cu

40µl of pan

• RDSC  =  1/Slope

• RDSC  + Rsample=  

1/Slope
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Sensor

Slope = 1/Rsample + DSC 

• Uncertainty: ± 3.5 %
Repeatability: ± 4%

DSC scanning during 

Indium melting

Heat flow

Metal powders for 

additive manufacturing
2D materials with high TC

(Graphene or h-BN) Ball milling
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2D material-metal 

composite powders with high TC 
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Thermal conductivity  of 
powder bed (κbed)

Melt pool wetting behavior & 
heat dissipation

Process stability
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