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Property

Thermal
Conductivity

Electrical
Insulation

Mechanical
Strength

Weight/
Density

Operating
Temperature
Range

Thermal
Expansion

Applications

Diamond

1000-2200
W/m-K

Yes (Very
high resistivity

Extremely
high hardness

3.52 g/cm?®
(light weight)

Up to 1000°C

Very low
(1-2 x 10¢/°C)

High-power
electronics,
RF devices,
laser diodes,

quantum

computing

Copper

400
W/m-K

No (Good
conductor)

Moderate

8.96 g/cm?
(light weight)

Up to
400°C

High
(16.5 x 106/°C)

Heat sinks,
heat
exchangers

Aluminum

205
W/m-K

No

Low

2.7g/cm?
(light weight)

Up to 300°C

Moderate
(23 x 106/°C)

Heat sinks,
lightweight
housings

Aluminum Nitride
(AIN)

140-180
W/m-K

Yes (Good
insulator)

High

~3.26 g/cm?®

Up to 300°C

Low
(4 x 106 /°C)

Power electronics,
semiconductor
cooling

Thermal Grease

1-5
W/m-K

Yes

N/A

(soft material)
N/A(used in

small amounts)

100 - 150°C

N/A

CPU/GPU
thermal interface
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