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Effect of B on Hot Workability of Fe-36%Ni Alloy

Masaomi Tsuba and Rikio NemoTto

Synopsis

: Effect of B addition on hot workability of Fe-36%Ni alloy has been studied by means of hot tensile tests, micro

hardness tests and physical analyses of fractured surface. Addition of 0.002~0.004%B was effective on improving hot
workability as well as preventing slightly grain boundary oxidation. It was clarified by Auger Electron spectrometer
that hot workability was greatly affected by S segregation at grain boundaries, which could be decreased by segregation
of B. From the view of diffusion of B and S, grain boundary cohesion by B segregation and grain boundary oxidation,
the mechanism of improvement in hot workability of Fe-36%Ni alloys by B addition has been discussed.

Key words : invar alloy ; hot workability ; segregation ; B ; S ; Auger Electron spectrometer ;

boundary cohesion ; oxidation.
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Table 1. Chemical compositions of Fe-36%Ni al-
loys used (mass%).

No| C Si Mn P S Ni B H(ppm) O(ppm)
1|0.003 0.07 0.48 0.004 0.003 35.90 0.0000 1.8 29
2 1 0.002 0.08 0.47 0.004 0.003 3599 0.0012 1.5 33
3 10.002 0.09 0.48 0.004 0.003 3589 0.0026 1.3 41
4 10.003 0.10 0.48 0.005 0.003 3581 0.0040 1.9 26
5| 0.002 0.09 047 0.004 0.004 3592 0.0078 2.4 22
6 | 0.002 0.08 0.46 0.004 0.003 35.91 0.0095 1.9 30
7 1 0.002 0.10 0.48 0.004 0.003 35.87 0.0118 2.0 46
8 [ 0.003 0.07 0.49 0.004 0.003 3579 0.0152 1.8 21
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Fig. 1. Effect of B on the hot ductility of Fe-36%Ni
alloys.
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Fig. 2. Effect of B on the nil ductility temperature
of Fe-36%Ni alloys.
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Fig. 3. Optical microstructures of Fe-36%Ni alloys
after tensile tested at 950°C.
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Fig. 4. Optical microstructure of Fe-36%Ni alloys
after oxidized in air under no load or loading
at 40N/m? for 10sec at 950°C.
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Fig. 5. Effect of atmosphere on the hot ductility of
Fe-36%Ni alloys.
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Fig. 6. Hardness at grain boundary and grain inte-
rior of Fe-369%Ni alloys.
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Fig. 7. Auger spectra of grain boundary fractured
surface of Fe-36%Ni alloys.
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Fig. 8. Sulfer and Boron contents profile from
cxl‘lack surface to transgranular of Fe-369%Ni
alloys.
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