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Studies on the Queuched Structure of a Plain Carbon Steel

(4 th Report)

Observation of the Spherodizing Process of a Plain Carbon
Steel during a long Tempering.

Yoshio TOKIHIRO and Takash Fukul

Abstract

The steel with various contents of carbon tempered for a long period of time after quen-

ched in the water (10°C). In this case, the present investigators observed the process of

spherodizing of carbide for each tempering time.

The results obtained are as follows :

(1) The higher the tempering temperature is, the more rapid the spherodizing velocity is

for the same carbon steel. Especially the low carbon steels have this tendency.

(2) The time of spherodizing cementite is shorter for the high carbon steel than the low

carbon steel, and the size of spherodizing carbide is larger.

(8) The majority of the drop of hardness was done for a very short time, and it was

very small to drop the hardness for a long tempering.

(4) The dispersion of spherodizing carbides in consejuence of tempering for a low carbon

steel is better than it done for a long heating of normalized steels.
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Table 1 Chemical composition of specimens (wt%)

Specimen C ’ Si ) Mn P % S Cu Ni Cr
A (S10C) | 0.105| 0.28 0.50 0017 0013| 0.01 0.01 0.11
B (S20C) | 0.208| 0.27 | 0.51 | 0.C47 | 0.027 | tr — 0.5
C (S30C) 0.32 0.27 0.70 0.022 | 0.027 | 0.14 0.05 0.06
D (S50C) 0.49 0.27 0.71 0.018 | 0.016 | 0.02 0.01 | 0.27
E (SKT7) 0.64 0.25 0.44 0.015 | 0.008 tr 0.04 0.31
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T 3128, Table2 It L3R EIC 4 BT AR temperatufzc) 900 | 880 | 850 | 800 | 760
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Fig.1 Microstructre of quenched specimens
(@ S10C (b S20C (©) S35C (@ S50C (e) SK7 Magnif, : x400
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Fig.2 Microstructurs of specimens S10C which were tempered at 650°C, Tempering time :
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Fig.3 Microstructure of specimens $35C which were temperd at 650°C. Tempering time :
10h () 50h () 100h (@) 150h <(e) 200h (f) 300h

Fig.4 Microstructure of specimens SK7 which were tempered at 650°C., Tempering time :
@@ 10h (b 30h () 50h (@ 150h (e) 200h (f) 300h Magnif, : X400
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Fig.5 Microstructure of specimens $S20C which were tempered at 630°C. Tempezring time :
(@ 10h () 30h (c) 50h () 10ch (e) 150h ‘f) 200h Magnif, : x400
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Fig.6 Microstructure of specimens S50C which were tempered at 680°C, Tempering time :
@ 10h (b 30h () 50h (I 100h (e) 150h (f) 200h Magnif. : x400
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C. Tempering time :
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Fig.7 Microstructure of specimens S20C which were tempered at 710

X400
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C. Tempering time:
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specimens S50C which were tempered at 710

Fig.8 Microstructure of
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Fig.10 Relation between hardness and tempering

time at 680°C
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Fig.11 Relation between hardness and tempering
time at 710°C
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Fig.12 Microstructure of specimens S10C which were heated at 650°C. after normalized,

Holding time: @ 10h (b 30h () 50h (@ 100h (e) 200h (f) 300h Magnif. : x 400
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