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Effect of Chromium Content on Variation of Hardness and Retained Austenite of

High Chromium Cast Iron following Sub-zero treatment
nmns nazaw,’ gasnas audles,

Thinnakorn Kura—im,1 Sudsakorn Inthidech ™

Q 1
Unaaga
ladnsnavaslasiioudoniTl o unlasnnundsnazlSu1maoaan lnaLnaaf191 meinnITNATNI9IANUTaN
maamﬁnm’aiﬂﬂﬁwga 10 - 26% Cr NHIUWNNTLUALE V‘hmsaua'amm:quuﬁa%umuﬁqm%ﬂﬁ 1323 K 0%
I8 5.4 ks L5UA a1 NIAL U ALTUAI LT LT ILAINRNLDANDTOE ﬁ’m’mauﬁu@”ﬁmm"guLLﬁaﬁqm‘mQﬁ
673- 823K 1uLIa1 7.2 ks wamimaaawudﬂmoa*i’wa;amﬂluamw*’guLLﬁaﬂszﬂauﬁ'syaammu"[mi‘mﬁaﬁw
6 6 6 o o A I3 I3 a ;3/ A A a a ' &
PN u e wazansludsnaungad mwmmﬂuaquuLLmeumuLuaquﬂimtﬂmmwluma 10-20% N
= A A Aa A a & A o ' oA A N A A
ANuLTIrzanalatiyUSumlandoy USunmeaaian ludnaadianadatnadaiiaslaiuysunalandoy T
A o ' = A . A A &
FNNBLAUAINLIINIIWNAMWUTILEAINITLAA Secondary hardening LH#a431nNTIUADUWEINNDOFLAW LU
& & €o o A a & A o ' oA A P
Wuasinu loduasnsanasnonaaIns aaIaunaed USuimeasian iudinioni1danadatnsdaLitoiatny
al = 1 =3 Qo =} Q. a g/ § a 1
qm%nﬂwlumiauﬁum ANANUUTINAINITOUAUGIFIFA (Hrs) LAATUNGUNANT 723K f1 Hyppoy §IFARD 832
HV30 lasulunAnnaaNIaINEY 20%Cr laadlsunmeasanludniad1itasanii 5%

o o ad % I3

aday: nrsnitnuanaion ninwdalendougs nsthdadn anwuds sasmanludindad

Abstract

The effect of Cr content on variation of hardness and retained austenite during heat treatment of high Cr cast
irons with 10 - 26%Cr was investigated. The annealed specimens were hardened at 1323K for 5.4 ks and then,
cooled by air and followed by dry-ice with alcohol. The hardened specimens were tempered at 673 - 823K for 7.2
ks. It was found that the microstructure in as-hardened state consisted of retained austenite, martensite and
secondary carbides. The hardness increased in the range of 10-20%Cr and then decreased with raising the Cr
content. The amount of retained austenite decreased gradually as the Cr content increased. In the tempered
state, the hardness provided a secondary hardening due to the transformation of austenite to martensite and the
precipitation of secondary carbides. The amount of retained austenite decreased gradually as the tempering
temperature increased. The maximum tempered hardness (H.,) was obtained at 723K in all specimens. The
highest value of Hq.,, 832 HV30, was obtained in 20%Cr specimen where the amount of retained austenite was
less than 5%.

Keywords: Heat treatment, high Cr cast iron, sub-zero treatment, hardness, retained austenite
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Table 1 Chemical composition of test specimens.

Alloy (wt%)
(o8 Si Mn Cr Fe

No.1 | 2.95 0.55 0.65 10.53 bal

No.2 | 3.02 0.62 0.76 16.64 bal

No.3 | 297 0.60 0.78 20.34 bal

No.4 | 2.96 0.58 0.75 26.10 bal
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(b) 20%Cr
Figure 1 As-hardened microstructure of 10% and
20%Cr specimen hardened from 1373 K and cooled

by sub-zero treatment.
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Figure 2 Effect of Cr content on hardness and Vy in

the as-hardened state of specimens.
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