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Study on the Quenched Structure of a Plain Carbon Steel.
(3rd Report)

Effect of Grain Size on the Formation of Widmanstitten
Structure.

Takashi FUukul and Yoshio TOKIHIRO

Abstract

In preceding reportl):2, the present investigators studied on the quenched structure of
a plain carbon steel. The results, it were truly plain that the drop of hardness was effected
by the thickness of the oxide layer covering the carbon steel, which grew while heating the
steel in the air, and the longer heating time was, the lower quenching hardness for low
carbon steel was. But, low carbon steels formed the Widmanstitten structure.

In this paper, the present investigators studied the effect or relationship of .the thickness
of the oxide layer covering the carbon steels and coarseness of grain size on the formation

of Widmanstdtten structure of carbon steels with carbon 0,105, 0.208 and 0.32 preceded by

normalizing at appropriate temperature through means of microstructure.

The results obtained may be summarised as follows :

(1) When specimen B heats for 8 hours at 880°C, the specimen B becomes duplexed

structure.

(2) Formation of Widmanstitten structure is very effected by the austenite grain size.

(8) In order to producs the typical Widmanstitten structure it is necessary to determine

cooling rate from Az arrest line.

(4) Forrmation of Widmanstitten structure is differed by carbon content.
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Table 1

IEIIJ‘B% B = 72&

Chemical composition of specimens (wt %)

Specimen l C ‘ Si

Mo [ P | S

Cu‘ Ni | cr

A(S10C)| 0105 0.28] 0.50
B (S 20C)| 0208 0.27| 0.51
C(S30C)| 032 | 027 0.7
D(S5C) 049 | 027 0.71
E (SK7 )| 064 | 025 044

0.017 | 0.013 0.01 0.01 0.11
0.047 | 0.027 tr — 0.15
0.022 | 0.027 0.14 0.05 0.06
0.018 | 0.016 0.02 0.01 0.27

0.015 | 0.008 tr 0.04 0.31

2. BBHS K USKBRBIE

21 & #

Table 1 3FEBDLE BT %2 RLIZEDTH 5.
HEHI RO 19¢ OBEMEEA KR T, KBTIV
LT, BUYLEIC X A HBOARE— 25§ dichE
EINTIC X D104 X 20mm T U1z,

2.2 # e

SR OBULEIL, TRTUBR~ v 7 ERANTRE
LTI o, £ TFTEOBMLEIC AL DT, Fk
DB E—T T B T.diT, 4F[T Table 2iTxR
UTREICARL, ZOREC 1REEREFLIZOD,
varh (E3520°C) BHIUZ, T OERRIOLEEERR
BEERDICR U O LRAKTH 5. REMREIIES
BRI (£2°C) T2t DFCHFEOHUL
O oo DIRYREL, &3k & $880°Cis L 18950°C
L L, ZNEFNOEEIC SHERIFLIIOD, B
QA LTkA (0°C, 20°CH X T50°C) &, 22
Sl L oARBHEIL 12, 72 ZeiiEls L oA
BHIO § 0L, THEVREIC 6 BFERFEL THHIL I
v SR

Table 2 Normalizing temperature of
specimens
Specimen A ‘ B \ C \ D ] E
Normalizing [
(°C)| 900, 830 | 850 \ 800 | 760
temperature
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Specimen C

Specimen D Specimen E
Fig 1 Microstructure of specimens which were heated at 880°C for 8 hr and quenched in
watzar (20°C) Magnif. : x320

Specimen B (x320)

Spccimen B (x100) Specimen C (% 320)
Fig.2 Microstructure of specimens which were heated at 880°C for 8 hr and quenched in
water (0 °C)
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Specimen B (% 320)

Specimen C

(x320)

Fig.3 Microstructure of specimens which were heated at 830°C for 8 hr and quenched in

water (50°C)

(b)

Fig.4 Microstructure of duplexed structure of specimens B

(a) Duplexed structure which was heated at 880°C for 8 hr and quenched in water (0°C)
(b) Duplexed structure which was heated at 880°C for 8 hr and quenched in water (50°C)
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(b) (x320)
S

(c) (x100) (d) (x320)
Fig 5 Microstructure of specimens B
(a) and (b) which were heated at 880°C for 8 hr and furnace-cooled from 880°C
(c) znd (¢) which were heated at 880°C for 8 hr ard air-cooled from 880°C
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Specimen A Specimen B Specimen C
Fig 6] Micrcstructure of specimens which heated2at 950°C for 6 hr and furnace—cooled

from 950°C Magnif, : x320
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Specimen A Specimen B Specimen C
Fig.7 Microstructure of specimens which were heated at 950°C for 6 hr and quenched in water
(0°0C) Magnif . : x 320
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Fig.8 Relation between quenched hardness

and temperature of cooling water
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