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Synopsis
1t is known that the electrical resistivity of Ni-Cr alloys, which have long been widely used as high resistivity materials and
thermoelectric materials, significantly changes due to the formation and disappearance of short range order (SRO). On the other
hand, the electrical resistance properties of Ni-Cr-Mo alloys have rarely been considered because it would not be important
for structural materials. In this study, the effects of composition, cold working and heat treatment on the electrical resistance
properties of Ni-Cr-Mo ternary alloys are investigated in systematic and following conclusions can be made.
1) Ni-Cr-Mo ternary alloys show the characteristic electrical resistance curve indicating a maximum of around 500 °C to 600 °C
due to the formation and disappearance of the SRO similar to Ni-Cr binary alloys.
2) The electrical resistivity of Ni-Cr-Mo ternary alloys decreased with an increase of the cold working rate. The decrease
in electrical resistivity with cold working is a characteristic of alloys that form SRO, and it is thought that the decrease in
electrical resistivity is due to the disappearance of the SRO by cold working.
3) The electrical resistivity of Ni-Cr-Mo alloys is highly dependent on the thermal history. The formation of SRO by annealing
increases the electrical resistance, while the formation of long range order (LRO) by longer heat treatment significantly
decreases the electrical resistance.
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Table 1. Chemical composition of specimens.

Cr+Mo Composition (at%) | Ratio

o Species
(at%) P Ni | Cr | Mo |Mo/Cr

Nio5(CrosM0os)oss | bal. | 19.7 | 4.9 | 0.25

Nio75(CrossMOoss)o2s | bal. | 16.6 | 8.24 | 0.50

25 [Nig75(CrosM0os)oss | bal. | 11.9 | 12.4 | 1.04

Nio75(Cro.3sMO0g6s)025 | bal. | 8.17 | 16.5 | 2.02

Nig75(Cro,M0os)oas | bal. | 4.96 | 20.1 | 4.05

Nio7(CrosM0os)es | bal. | 24.0 | 5.88 | 0.25

30
Nio7(CrosM0os)os | bal. | 14.8 | 14.8 | 1.00

26 | Alloy242 bal. | 9.7 | 16.5 | 1.70
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Fig. 1. Chemical composition of specimens in Ni-Cr-Mo

system.
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Fig. 2. Vickers hardness as a function of Mo/Cr and cold

working reduction.
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Fig. 3. Change in resistivity from at 20 °C to 900 °C.
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Fig. 4. Relationship between resistivity at 20 °C and 900
°C and Mo/Cr.
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Fig. 5. Relationship between resistivity and cold working
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Fig. 6. Relationship between the amount of decrease in

resistivity due to 60 % cold working and Mo/Cr.
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Fig. 7. Change in resistivity from at 20°C to 900 °C.
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Fig. 8. Effect of heat treatment on resistivity (at 20 °C)
and hardness of Alloy242.
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