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Gas-Carburizing and Quenching of Sintered Ferrous Materials

Synopsis

Keiichiro SHOJI and Shintaro YAMADA

Fe-Cu and Fe-Ni compacts were prepared from the mixtures of reduced iron, electrolytic copper and
carbonyl nickel powders, These compacts were sintered and gas-carburized. The effects of sintering time
and carburizing time on the carburizing behavior were examined.

Further, gas-carburized specimens were oil-quenched. Microstructures, toughness and hardness of

quenched specimens were also examined.
The results obtained are as follows:

(1) The sintering time of sintered Fe—~Cu has minor effect on the carburized depth as compared with

that of sintered Fe-Ni.

(2) Short carburizing time is suitable for sintered Fe-Cu because of porous structure.
(3) By oil-quenching of carburized specimens, more developed and uniform hardened-case can be
obtained with Cu addition than with Ni addition because diffusion of Cu into Fe is faster than that of Ni.
(4) Owing to the porous structure of sintered Fe—Cu, hardness of hardened-case is lowered slightly,
and toughness of quenched specimen decreases remarkably above 39, Cu.
(Received 21 Nov. 1967)
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Table 1. Partical size of powders.

Fe powder | Cu powder | Ni powder
Mean particle 65 55 3
size  (p)
—100+150 267 (%) 25'3(%)
—1504-200 28-2 218
—200+250 16-3 14-6
—2504-325 11:5 9-7
—325 17°3 286
(mesh)

Table 2. Chemical compositions of powders. (%)

Fe powder Cu powder Ni powder
Fe 99°0min | Cu 99'5min | Ni 99°0 min
C 0-05 Fe 0-03 Fe 0-10
S 0-01 Pb 0-04 S 0-005
P 0-01. Sb: 0-04 . O 051
Mn 0-02 Sn 0-02
Si0, 0-20 Si 0-01 "~
(0] 0-30 O 0-23
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Fig. 1. Effect of sintering time on the carbon
content across the section of carburized
specimens.
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Fig. 2. Effect of sintering time on the properties

of sintered specimens.
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Fig. 3. Effect of carburizing time on the surface
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Fig. 4. Effect of carburizing time on the carbon
content across the section of carburized
specimens.
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a Fe-1%Cu, b Fe-3%Cu, ¢ Fe-5%Cu

Photo. 1. Microstructures of carburized, oil-quen-
ched Fe-Cu. (Xx100)
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Fig. 6. Microhardness across the section of car-
burized, oil-quenched specimens.
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