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Studies on the Quenched Structure of a.Plain:Carbon Steel

— 2nd Report— o .
Effect of Heating time on the Quenched Structure of a Plain
Carbon Steel,

Yoshio TOKIHIRO and Takashi FUKUI

| Abstract

After heating the steel with various contents of carbon for a long period of time in the

air, it was quenched in the water. In this case, the present investigators observed the

quenched structure and tested the quenched hardness in various length of holding time.

The results can be summarized as follows :

(1) The higher the quenching temperature is, the lower the quenched hardness is.-
(2) In the high carbon steel, the drop of hardness is less than that of the low carbon

steel.

(8) The drop of hardness is effected by the thickness of the oxide layer covering the

carbon steel, which grows while heating the steel in the air.
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Table 1 Outline of the experimental schedule

1st, Normalizing
Normalizing
temperature} x 1 hr = Air-cooling
0
2nd Quenching

Quenching ] {0.5, 1, 2,
SX

4
temperature g hr —> Water-cooling

) 6, 8, 10
Hardness
Experiments : {

Microstructure

Table 2 Chemical composition of the normalizing specimens (wt %)

Specimen C Si 1 Mn P S ' Cu \ Cr ‘ Ni

A 100 | 007 | 015 | 015 | o.004| 003 tr | 008 | —
B (S200) 0.208 0.27 | 0.51 0.007 0.018 tr 0.15 —
C(S35C | 032 0.26 | 0.65 | 0.024| 0030 020 | 0.07 | 0.04
D (S50 C) 0.49 0.27 0.71 0.018 0.016 | 0.02 0.27 0.015
E (SK 7) | 0.64 | 0.44 | 0.44 oows| ooos| er | 031 | o.04

Table 3 Normalizing temperature of

specimens
Specimen A B ‘ C l D E
Normalizing |
tempercature 900 | 880 | 850 | 800 770
)

B CORBSIHRAREE § 7T, %, 1, 2,
4,6,8%&&W%@&b,%@%ﬁcum<u&jh;
Uitz7k (10°C) WWFEANZ B 78DT2, -

4
)

(b)
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Fig, 1 Microstructure of spzcimens which were air-cooled from normalizing temperature,
Heated at (a) 900°C, (b) 880°C, (c) 850°C, (d) 800°C, (e) 770°C Magnif. : x 320

Table 4 Quenching temperaturs of

specimens
Specimen ‘ A B C D i E
Quenching ‘
temperature | 900 | 880 | 850 | 800 | 790
o
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Fig 2 Microstructure of specimens A which were heated at 900°C and quenched in water(10°C)

Holding time (a) 0.5h, (b) 2 h, (c) 6 h, (d) 10 h Magnif, : x320

a)

Fig. 3 Microstructure of specimens B which
were heated at 880°C and quenched in
water (10°C)

Holding time (a) 0.5 h, (b) 2 h, (¢)
4 h, (d) 8 h, (¢) 10 h
Magnif, : x 320

(e)
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Fig. 4 Microstructure of spzcimens C which
were heated at 850°C an? quenched in

[ ¥a)

water (10°C)
Holding time (a) 0 5 h, (b) 2 h, (c)
4 h, (d) 8 h, (¢) 10 h
Magnif, : x 320
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Fig.5 Microstructure of specimens D which were heated at 800°C and quenched
in water (10°C)
Holding time (a) 1 h, (b) 4 h, (¢) 8 h, (d) 10 h Magnif, : x 320

Fig. 6 Microstructure of specimens E which were heated at 770°C and quenched

in water (10°C
Holding time (a) 1 h, (b) 4 h, (¢) 8 h, (d) 10 h, Magnif. @ x 320
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and hardness for quenched specimens
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Fig. 8 Surface roughness curves of specimens
which are heated at £00°C for a long in
the air

Holding time a) 0.5h, b) 2h, ¢) 6h.
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Fig. 9 Surface roughness curves of specimenS ﬁfmiﬁ&;%id%ﬁ ﬁﬁl%ﬁ!ﬁj}%ﬂ%bﬁtﬂlﬂﬁ?ﬁ
which are heated at 880°C for a long time BRI HEIT R BB 2 EDT.
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