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THERMAL PROPERTIES
OF DIAMOND VS. OTHER MATERIALS

DATE : 2003.05.29

&' Conductivity | Specific Heat | Diffusivity | Expansion
W/mK call/g°C cm?/sec 10°K™
Material
DIAMOND lla | 2,000 ~ 2,300 1.81 11.10 ~12.10 0.8 ~1.0
CVDD 1,300 ~ 2,000 1.81 7.20 ~11.60 0.8~1.2
Cu 397 3.44 1.16 16.0
Al 239 4.67 0.51 23.2
W 175 2.69 0.65 4.5
Mo 138 2.58 0.53 4.8
Si 139 1.71 0.81 2.6
BeO 260 9.44 0.27 6.3
AIN 170 ~ 220 2.38 0.80 4.0
1-1
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PCD PROPERTIES
VS. OTHER MATERIALS

Material Mono Co Si d d
. PCBN SI3N4 SiC WC
4 Diamond| PCD | PCD
Properties
3.80 4.00
Density glcm® 3.52 | 3.40 | 3.20 | 3.00 | 15.00
4.10 4.20
B 6,000 | 5,000 2,700
ka/mm? | | |5000] | |1,800]2,200] 1,500
Hardness 9,000 | 8,000 3,200
6.1 4.1
Toughness |Mpam™ 3.4 | 6.9 | 64 | 40 | 11.0
8.9 7.2
= .
ompression| oo | 2,000 | 7,700 | 4,200 | 3,800 | 6,800 | 7,000 | 5,400
Strength
Tensil
Sal= Mpa | 2,600 |1,300| 600 | 500 | 470 | 400 | 1,100
Strength
0.8 1.5 3.5 4.3
Th |
- e 10/ | | 3.8 | 35 | 3.8 |
xpansion 4.8 3.8 4.2 5.6
600
Thermal 1 /K | 560 | 120 | 150 | 30 | 40 | 80
Conductivity 1,200
0.05
Friction | 0.10 | 0.10 | 0.10 | 0.20 | 0.20 | 0.20
0.10
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4 DIAMOND TYPES

TYPE | TYPE Il
TYPES
I, Iy i, Il
ABUNDANCE
IN -98% <0.1% 1~2% <0.1%
NATURAL DIAMOND
SYNTHETIC || SYNTHETIC SYNTHETIC
SYNTHETIC SYNTI,\-IICI;;ZED SJ (')\'JVHDEETI'QC SINGLE SINGLE SINGLE
DIAMOND CRYSTAL | CRYSTAL CRYSTAL
~2x10° 10?~10° 1~10? 1 -1
s LUBIE L. HIGH PLATELET
(PPM) PLATELET DISPERSED PURITY FORM
IMPURITIES FORM
SOLVENT
OTHERS - METALS . - BORON ~100
(7R 10%~10°
CLEAR- GREEN-
COLORS T = YELLOW | COLORLESS BLUE
ELECTRIC 10%~10'® 106 106 10~10*
RESISTIVITY SEMICONDUCTOR
(Q Cm) INSULATOR - FCTYRE
THERMAL
CONDUCTIVITY 800 800~1,600 2,000 2,000 :
(W/m*K)
PICTURES
REMARK
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