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Effect of Chromium and Heat treatment on the Graphitization
of a High Carbon Alloy Steel

Takashi

Fukul

Abstract

The author made a study of the effect of metallographical factors on the rolling fatigue life
of a carbon steel and alloy cast iron. Judging from these results, in case that carbide and
graphite independently existed in matrix, it was recognized that metallographical factors that were
affected on the rolling fatigue life of these materials were shape of residual carbide and graphite.

it was necessary to make a study of the effect on the rolling fatigue life of structure with carbide

and graphite.

Therefore, in this paper, the author made a study of the effect of chromium content and heat

treatment on the graphitization of a high carbon alloy steel.

The results obtained may be summarized as follows :
(1) In case that chromium content is about 1%, formation of graphite is not in the cast
condition, buf, when it is below 0.6%, flaky graphite and globular graphite appear fairly

in matrix.

(2) Quantities of precipitated graphite are decided on the casted condition and forged condition.
(3) After they were pre-quenched from 800°C in insulation oil (20°C), specimens graphitized
at the temperature of 650°C for about 10 hours turn matrix into globular pearlite.

o

1. #&

EREST S A A LCBIL Tid, TTIRELD
PIEREEBFEF IR TV BHDD, 72L& 21T S, Cr
B LU Mo 72 & 2 BET0HR E U TIHRIAL ILEIREG S
MOBSRDORAED LOREICET 284G, BLALE
H 5 HIZ,

Uladio T, AT BPLEETDHRTH 5 Si 4
HE®K1% &L, BHUEIETHETH S Cr&FHE
22T, R E BHOITTET 2B 2 AL, #&
Yds L OB O BROFEE E RECE Jigd Cr &
HEOBERBILUIDT, Z0OMERPEHET 5.

2. ¥ LUKEREE
21 # #

* {4645 3 19K FIASEAE b M S B niR 2 T il
R 5 3 PR T 17 e =

SHEERTHEL BRSO ¥ F 5 JOBYLENT X
o> TRt & B2 I B 270D, BRUEETS
FSI2HBER1.0% &L, EFMEBLIETEHE Cr &4
% 11.0%, 0.6% +LX0%&L, CaSi To
F ol o~ a¥ BTl BEBUBIZESCT S
12dIFI0.5% D Mo RN 12, D FICHEEEEE
LT, 2% A1rgk B8H, Fe-Cris ko Fe-Mo
2RV, 2V 7 AEICTHERE:, Fig. 10T & &
RNTHFHASL 1.5kg OFFBE U1z, 2 DILEFHTE %
Table 1 12579, C OHiBI25¢ OFIT %2 X HIT1841T
MR (= 2)."L 725 18¢ X Tmm ITHIEL
7.

DR ISR SO e



110 (110) '/ P

50¢

90

62

&25¢-—>‘

Fig. 1 Shape and dimension of sand mold

Table 1 Chemical composition and hardness
of the forging specimens

Chemical composition

Specimen (wt %) Hardness
No. clsi|c|m, OV

1 1.8811.04 — | 0.55 243

2 1.79 1 0.98 | 0.57 | 0.48 287

3 1.86 { 0.83 | 1.09 | 0.55 309

4 1.68 10.96! — | 0.55 222

5 1.54 1 0.92 | 0.57 | 0.51 299

6 1.67 10.97 11.09 ! 0.51 327
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Fig. 4 Relation between hardness and holding
time of graphitizing at 650°C
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Fig. 7 Microstructure of the specimens (No,
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