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Ni-Free Alloyed Steel Powder
with Excellent Machinability
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Abstract:

Ni-free alloyed steel powder “FM Series” for high strength sintered compacts with excellent machinability has been
developed. FM Series are pre-mixed powder based on a low Mo prealloyed (0.45 mass%) steel powder added with
copper, graphite and lubricant for high density compaction. The sintered compacts of FM series provide tensile
strength of 600 MPa with mesh-belt sintered condition and tensile strength of 1 000 MPa with mesh-belt sintered and
carburized condition, which are equivalent to those of the conventional 4 mass% Ni diffusion-alloyed steel powder. The
sintered compacts of FM series provide less than one fifth the tool wear of that of the conventional 4 mass% Ni

diffusion-alloyed steel powder. The high strength and excellent machinability are produced by microstructure

‘FM Series” for High Strength Sintered Compacts

homogenization of the sintered compacts due to the low Mo prealloyed steel powder.
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Table 1 Chemical compositions of FM Series and the 4Ni alloyed steel powder mixture and recommended process
Chemical composition (mass%)
Iron powder . i
Code — Pre-mixed powder Lubricant Recommended process
Prealloy Diffusion alloy
Mo Ni Cu Mo Cu Gr HDX ZnSt
FM600 0.45 2 0.8 0.5 As-sintering
Sintering
FM1000 0.45 1 0.5 0.5 +Heat-treatment
SIGMALOY® 4158-0.5C 4 1.5 0.5 0.6 0.8 As-sintering
SIGMALOY" 4158-0.3C 4 15 0.5 03 0.8 Sintering
+Heat-treatment
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Fig.1 Mechanical properties of the sintered compacts made of
FM600 and the 4Ni alloyed steel powder mixture
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Fig. 2 Results of rotating bending fatigue tests of the sintered
compacts made of FM600 and the 4Ni alloyed steel
powder mixture
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Photo1 Microstructures of the sintered compacts made of
FM600 (a) and the 4Ni alloyed steel powder mixture (b)
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Fig.3 Machinability of the sintered compacts made of FM600
and the 4Ni alloyed steel powder mixture
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Photo 2 Fatigue crack propagation path observed at the cross-
section of fatigue fracture surfaces of the sintered compacts
made of FM600 (a) and the 4Ni alloyed steel powder
mixture (b)
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Fig. 4 Mechanical properties of the sintered and case-hardened
compacts made of FM1000 and the 4Ni alloyed steel
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Fig. 5 Machinability of the sintered compacts made of FM1000
and the 4Ni alloyed steel powder mixture
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Fig. 6 Effects of copper addition on mechanical properties of

the sintered and case-hardened compacts made of the
low molybdenum prealloyed steel powder
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