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Studies on the ¢ Einwirkungsgrenzen > of binary

solid solution alloys.

Part 2. On the electropotential of binary solid solution alloys.

Ryocho  Wapa
Ryukichi NAGASAKI

Abstract

The electro-potential of binary solid solution alloys, in general, decreases logarith-
mically with the addition of base components. But in some alloys, sometimes, the
phenomena of ¢ Einwirkungsgrenzen” are observed. In these respects systematic
relation and quantitative calculation formula was not determined. From the standpoint
of the statistical thermodynamics, in this paper, a general equation for electromotive
force of the alloys. In this equation the electropotential is shown as the function of
composition and degree of ordered distribution, and the relation between the * Einwi-

s

rkungsgrenzen ” and the degree of ordered distribution is enlightened. The calculation
data from the above equation are compared with the experimental results and good

agreements are obtained.
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Table 1
Electromotive force of AB type solid solution alloys (T=473°'K n=2)
in mV

\5\19%2{9 0 —2.0 —-Zo‘i -3.0 | -3.5 x —4.0 \ —45 50| —w

0.40 | 18.9 | 371 472 | 585 | 701 | s1.s | 93.6 | 1058

0.42 177 85.0 | 44.5 | 55.4 | 66.9 | 78.6 | 90.3 | 102.1

0.44 16.7 | 828 | 415 | 519 | 63.2 | T48 | &6.5  98.2

0.46 15.8 | 20.6 | 38.2 | 47.7 | 58.5 | 69.9 | 81.5 | 93.2

0.48 4.9 | 28.4 | 345 | 42.4 | 51.8 | 62.4 | V3.6 | 5.3

0.49 45 | 27.8 0 32.6 | 39.2 | 47.7 | 56.8 | 66.8 | 78.0

0.495 | 14.3 | 26.7 | 81.6 | 37.6 | 4483 | 2.1 | 61 71.4
0.50 141 | 261 | 30.6 | 35.8 | 41.4 | 47.1 | 52 58.7 .
0.505 | 18.9 | 5.6 | 20.7 | 34.2 | 38.5 | 42.1 | 446 | 46.0 | 46.9
051 | 137 | 25.0 | 28.8 | 32.6 | 5.8 | 38.0 | $9.1 | 30.6 | 3.08
0.52 § 15.3 | 24.0 | 27.0 | 29.7 | 31.4 | 32.3 | 32.6 | 32.8 | 32.8
0.54 125 | 22.0 | 237 | 249 | 925.5 | 25.6 | 2.7 | 25.7 | 25.7
0.56 1.8 | 202 | 21.0 | 214 | 21.6 | 2.6 | 21.6 | 21.6 | 21.6
0.58 1.1 | 18.5 | 18.7 | 18.8 | 18.8 | 18.7 | 18.7 | 18.7 | 18.7
©0.60 10.4 175 | 16.8 | 16.7 | 16.6 | 165 | 16.4 | 16.4 | 16.4
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Table 2 Electromotive force of A;B type solid solution alloys (T=473K n=2)
inmp
W 0 | -2 | —8.0 | =35 | —40 | —45 | =50 -=
0.65 | 8.8 | 81.0 | 39.2 46.8 | 545 | 62.3 70.0
0.67 28.3 35.0 421 | 49.3 | 56.7 | 64.0
0.69 | 6=0.70 24.6 30.7 37.5 44.9 51.0 57.9
0.71 7.3 21.0 96.1 32.2 38.5 5.0 | 515
0.73 17.5 91.3 26.9 31.8 37.8 44.0
0.74 15.8 18.6 922.5 97.8 2.8 38.6
0.745 15.1 17.6 20.5 24.4 29.1 | 34.4
0.75 5.9 14.3 16.1 18.5 21.1 23.8 26.7 o
0.755 18.7 15.0 16.7 18.2 19.1 19.6 19.9:
0.76 13.0 14.0 15.0 15.8 16.2 16.3 16.4
0.77 11.9 12.2 12.6 12.8 12.8 12.8 12.9.
0.79 | 6=0.80 10.1 9.6 9.5 9.4 9.4 9.3 9.3
0.81 4.5 9.1 8.0 7.6 7.4 7.4 7.3 7.3
0.83 — 6.8 6.5 6.1 5.9 5.9 5.8
0.85 3.2 — 6.4 5.5 5.1 4.9 4.8 4.7
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