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The Wettabilities of Graphite by Liquid Carbon-saturated Fe-Cu, Fe-Sn and Fe-S Alloys
Toshihivo Tanaka, Shigeta Hara and Masashi Oxkamoto

Synopsis :

The wettabilities of carbon-saturated Fe-Cu, Fe-Sn and Fe-S melts to graphite were measured by the sessile drop

method. The works of adhesion of those alloys with graphite are dependent upon the solubility of carbon in those alloys.
With an increase in the content of the above alloying elements in liquid alloys, the solubility of carbon and the work

of adhesion decrease.

This is why the surface-active elements, Cu, Sn and S, are considered to segregate at the

interface between the liquid alloys and the graphite as well as at the surface of the liquid alloys. Those segregation
phenomena may interfere the wettability of the liquid alloys to the graphite.
Key words : wettability ; surface ; interface ; liquid Fe-C-Cu alloy : liquid Fe-C-Sn alloy ; iquid Fe-C-S alloy ; works of adhesion.
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Fig. 1. Schematic diagram of experimental appara-
tus.
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Table 1. Experimental results of contact angles at
Steps (1) ~ (5) and surface tension in liquid
Fe-Cu-C saturated alloys.

Ny Contact Angle / deg Surface Tension
Step(1)  Step(2)  Step(3)  Step(4)  Step(S5) /mNm-1

0 149 - 164 64 92 1603
0.05 161 165 168 88 110 1391
0.1 169 166 168 — 100 1269
0.1 17 161 162 63 9 1269
02 172 171 170 151 154 1239
02 169 168 169 134 140 1239
0.4 168 17 175 129 152 1132
0.6 166 168 168 9 140 1248
0.6 157 164 167 99 144 1248
0.8 158 166 169 147 142 1190
09 145 167 166 162 146 1120
0.95 151 155 165 147 148 1221
1 162 162 165 159 162 1237
1 167 168 170 170 170 1237

Table 2. Experimental results of contact angles at
Steps (1) ~ (5) and surface tension in liquid
Fe-Sn-C saturated alloys.

Ng, Contact Angle /deg Surface Tension
Step(1) Step(2) Step(3) Step(4) Step(5) /mNm-1

0 149 - 164 64 92 1603
0.01 125 - 128 - 98 1083
0.02 131 133 134 63 94 896
0.05 127 - 143 - 120 725
0.1 142 151 146 147 142 523
1 160 167 175 171 162 422

Table 3. Experimental results of contact angles at
Steps (1) ~ (5) and surface tension in liquid
Fe-S-C saturated alloys.

Ng Contact Angle / deg Surface Tension
Step(l)  Step(2)  Step(3)  Step(d)  Step(S) /mNm-!

0.00014 149 - 164 64 92 1603
0.00023 132 149 161 73 85 1489
0.00023 143 133 149 - 96 1489
0.0010 147 155 145 44 75 1482
0.0013 116 126 144 47 75 1322
0.0047 119 134 148 86 115 1291
0.010 128 139 124 90 114 1069
0.023 126 125 126 93 119 984
0.023 115 123 121 83 121 984
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