THERMAL CONDUCTIVITY OF METALS AND SEMICONDUCTORS AS A FUNCTION
OF TEMPERATURE

This table gives the temperature dependence of the thermal References
conductivity of several metals and of carbon, germanium, and
silicon. For graphite, separate entries are given for the thermal 1. Ho, C.Y, Powell, R. W,, and Liley, P. E., . Phys. Chem. Ref. Data, 1,
conductivity parallel (||) and perpendicular (L) to the layer planes. 279, 1972. ) ) )
The thermal conductivity of all these materials is very sensitive to 2. White, G. K, and Minges, M. L., Thermophysical Properties of Some
. .. . Key Solids, CODATA Bulletin No. 59, 1985.
impurities at low temperatures, especially below 100 K. Therefore,
the values given here should be regarded as typical values for a
highly purified specimen; the thermal conductivity of different
specimens can vary by more than an order of magnitude in the
low-temperature range. See Reference 2 for details.

Thermal Conductivity in W/cm K

Carbon (C)
Pyrolytic
Diamond (type) graphite

T/K Ag Al Au I Ila IIb | s Cr Cu
1 39.4 41.1 5.46 0.402* 42.2
2 78.3 81.8 10.9 0.0138* 0.033* 0.0200* 0.803 84.0
3 115 121 16.1 0.0461 0.111 0.0676 1.20 125
4 147 157 20.9 0.108 0.261 0.160 1.60 162
5 172 188 25.2 0.206 0.494 0.307 2.00 195
6 187 213 28.5 0.344 0.820 0.510 2.39 222
7 193 229 30.9 0.523 1.24 0.778 2.27 239
8 190 237 32.3 0.762 1.77 1.12 3.14 248
9 181 239 32.7 1.05 241 1.53 3.50 249
10 168 235 324 1.40 3.17 2.03 0.811 0.0116 3.85 243
15 96.0 176 24.6 3.96 8.65 5.66 5.24 171
20 51.0 117 15.8 7.87 16.8 11.2 4.20 0.0397 5.93 108
30 19.3 49.5 7.55 18.8 389 26.5 9.86 0.0786 5.49 44.5
40 10.5 24.0 5.15 29.4 65.9 44.0 16.4 0.120 4.25 21.7
50 7.0 13.5 4.21 35.3 92.1 59.1 23.1 0.152 3.17 12.5
60 5.5 85 3.74 374 112 67.5 29.8 0.173 2.48 8.29
70 4.97 5.85 3.48 36.9 119 69.1 36.6 0.181 2.07 6.47
80 4.71 4.32 3.32 35.1 117 65.7 42.8 0.181 1.84 5.57
90 4.60 3.42 3.28 32.7 109 60.0 47.5 0.176 1.69 5.08
100 4.50 3.02 3.27 30.0 100 54.2 49.7 0.168 1.59 4.82
150 4.32 2.48 3.25 19.5 60.2 32,5 45.1 0.125 1.29 4.29
200 4.30 2.37 3.23 14.1 40.3 22,6 323 0.0923 1.11 4.13
250 4.29 2.35 3.21 11.0 29.7 17.0 24.4 0.0711 1.00 4.06
300 4.29 2.37 3.17 8.95 23.0 13.5 19.5 0.0570 0.937 4.01
350 4.27 2.40 3.14 7.55% 18.5* 11.1* 16.2 0.0477 0.929 3.96
400 4.25 2.40 3.11 6.5" 15.4* 9.32% 13.9 0.0409 0.909 3.93
500 4.19 2.36 3.04 10.8 0.0322 0.860 3.86
600 4.12 2.31 2.98 8.92 0.0268 0.807 3.79
800 3.96 2.18 2.84 6.67 0.0201 0.713 3.66
1000 3.79 2.70 5.34 0.0160 0.654 3.52
1200 3.61* 2.55 4.48 0.0134 0.619 3.39
1400 3.84 0.0116 0.588

1600 3.33 0.0100 0.556

1800 2.93 0.00895  0.526*

2000 2.62 0.00807  0.494*
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? Values below 300 K are typical values.

Fe

1.71
3.42
5.11
6.77
8.39
9.93
11.4
12.7
13.9
14.8
17.0
154
10.0
6.23
4.05
2.85
2.16
175
1.50
1.34
1.04
0.94
0.865
0.802
0.744
0.695
0.613
0.547
0.433
0.323
0.283
0.312
0.330
0.345*

* Extrapolated.

Ge®
0.274
2.06
5.35
8.77
11.6
139
15.5
16.6
17.3
17.7
17.3
14.9
10.8
7.98
6.15
4.87
3.93
3.25
2.70
2.32
1.32
0.968
0.749
0.599
0.495
0.432
0.338
0.273
0.198
0.174
0.174

Mg
9.86
19.6
29.0
37.6
45.0
50.8
54.7
56.7
57.0
55.8
41.1
27.2
12.9
7.19
4.65
3.27
2.49
2.02
1.78
1.69
1.61
1.59
1.57
1.56
1.55
1.53
1.51
1.49
1.46*

2.17
4.34
6.49
8.59
10.6
12.5
14.2
15.8
17.1
18.1
19.5
16.5
9.56
5.82
4.00
3.08
2.50
2.10
1.83
1.64
1.22
1.07
0.975
0.907
0.850
0.802
0.722
0.656
0.676
0.718
0.762
0.804

Pb

27.9
44.6
35.8
22.2
13.8
8.10
4.86
3.20
2.30
1.78
0.845
0.591
0.477
0.451
0.436
0.425
0.416
0.409
0.403
0.397
0.379
0.367
0.360
0.353
0.347
0.340
0.328
0.314

Pt

2.31
4.60
6.79
8.8
10.5
11.8
12.6
12.9
12.8
12.3
8.41
4.95
2.15
1.39
1.09
0.947
0.862
0.815
0.789
0.775
0.740
0.726
0.718
0.716
0.717
0.718
0.723
0.732
0.756
0.787
0.826
0.871
0.919
0.961
0.994*

Si*
0.0693*
0.454
1.38
297
5.27
8.23
11.7
15.5
19.5
23.3
41.6
49.8
48.1
35.3
26.8
21.1
16.8
13.4
10.8
8.84
4.09
2.64
191
1.48
1.19
0.989
0.762
0.619
0.422
0.312
0.257
0.235
0.221

Sn

183
323
297
181
117
76

52

36

26
19.3
6.3
3.2
1.79
1.33
115
1.04
0.96
0.915
0.880
0.853
0.779
0.733
0.696
0.666
0.642
0.622
0.596

Ti
0.0144*
0.0288*
0.0432
0.0575
0.0719
0.0863
0.101
0.115
0.129
0.143
0.212
0.275
0.365
0.390
0.374
0.355
0.340
0.326
0.315
0.305
0.270
0.245
0.229
0.219
0.210
0.204
0.197
0.194
0.197
0.207
0.220
0.236
0.253
0.270*

14.4
28.7
42.8
56.3
68.7
79.5
88.0
93.8
96.8
97.1
72.0
40.5
14.4
6.92
4.27
3.14
2.58
2.29
2.17
2.08
1.92
1.85
1.80
1.74
1.67
1.59
146
1.37
1.25
118
1.12
1.08
1.04
1.01
0.98
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