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Influence of Carbon Content on the Mechanical Properties of the Ni-Co Alloy
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Ji Abstract Ir

This study was to evaluate the effect of carbon content on metallic change and fatigue characteristics with
Fe-29%Ni-17%Co, low heat expansion alloy, widely using electronic components, precision machines, and sealing
with glass and metal etc. The steels were fabricated with variation of carbon content, 0, 0.03, 0.06, 0.1, and 0.20%
with VIM and tensile test and fatigue test were performed to achieve the above purpose. The more carbon content,
the higher hardness value and yield strength. But elongation of 0.03%C, 0.06%C, and 0.10%C specimen decreased
about 2.2%, 1.5% and 0.8% respectively more than that of the base metal. Especially the strength and elongation
of 0.20%C specimen increased simultaneously about 14.4% and 7.5%. Fatigue life of 0.03%C specimen decreased
but the more carbon content, the higher fatigue life over 0.06% carbon content more than that of base metal.
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Table 1 Chemical compositions of base metals

Materials | Ni Co | Mn Si C Fe
0.00%C | 29.1 | 17.0 | 0.30 | 0.11 [0.002 | bal
0.03%C | 28.9 | 17.1 | 0.28 | 0.09 | 0.029 | bal
0.06%C | 288 ; 17.0 | 0.31 | 0.10 [ 0.070 | bal
0.10%C | 29.0 | 169 | 030 | 0.10 | 0.105| bal
0.20%C [29.05] 169 | 031 | 0.12 [0.217 | bal
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Fig. 1 Geometry of the tensile and compressive test
specimen
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Fig. 2 Standard compact-tension{CT) specimen for
fatigue crack growth rate testing
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Table 2 AL/Ly at 50°C and 400°C and coefficient of
thermal expansion

AL/Ly(mm/mm) Coefficient from
Specimens 50T to 400C
at 50C | at 400°C (tm/m- C)
0.00%C | 0.000121 | 0.00167 4.4220
0.03%C | 0.000173 | 0.00186 4.8320
0.06%C | 0.000185 | 0.00194 5.0157
0.10%C | 0.000238 | 0.00214 54189
0.20%C | 0.000196 0.0022 5.7206
AlLO; 0.000189 | 0.00274 7.0679
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Table 3 Experimental material constants for the equation,

da/dN=C(AK)"
Specimens Material constants
C m
0.00%C 1.166x10° 2.572
0.03%C 2.381x10° 2438
0.06%C 1.298x10” 2.539
0.10%C 5.816x10™° 2.680
0.20%C 2.861x10™° 2.807
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