MIUTUATINT “Un AN fuumdTaNasy AT 137
The 13™ Mahasarakham University Research Conference

90 | MRC#13

Aaa 1 [ o a (3 1
Na‘ila\‘lS'I(Q"IjaﬂE]%(ﬂaﬂ'J’l&lLL‘II\‘]’IIE%ZYI’I?’IS‘SN'JEYI’NG]'J’IN%ﬂ%‘ﬂE]\‘lWiaﬂ‘Viaa
lasiiiaaga16%Cr Midia 2%Mo
Effect of Silicon on Hardness during Heat Treatment of 16%Cr Cast Iron with

2%Mo

WD Iﬂﬁz@i{,* LLﬂzéi{(ﬂﬁ']ﬂi auDLaT,

Pisizchai Kosasu,*1 and Sudsakorn Inthidech,2

%] 1
unacasga
ao JVL Py A aa . a iy o o . A
NWIRlafnsnavaINILANGanaw (Si) TuUSHN™ 0.5 - 2.0% Llasinin (WNUal8 %) demTiUasuulal
= ° Aaa % = ' A AaA ° a =
m’mmem:mmmwmamqmauhmaﬂmaIﬂiLuwgmumuwau 16%Cr-2%Mo ¥iNnNTLaINTUIU
NAFAUNVLINDL 0.5 - 2.0%Si msguudsanamnni 1323K Mol LLa:auﬁuﬂaﬁqm%Qﬁ 723 — 823K
' o & X ‘: o & & & o o A
wami'ﬂ@aaawuaniﬂiaaiﬂamawu’tuaquuLLmﬂi:ﬂaumUaaamuvl,u@] P5nuloduazasluaaiaungad
I I A J a2 . =2 . & I3 % A A a .
mmLLﬂuﬂuamwgmmemumuﬂsmmmaa Si Auild 1.5% Si AMBUANULTIAARITT 9 LlatAuUIuDh Si
= A o « & o o A . a a
arwanuudsluanweufuauaaInsud sl udaufiaas (secondary hardening) Litasannisidasuina
& & & fo o A o « & o o A
ANBORNW IALD WU SN U LTA LRZNTANAZN AUV BINS LUARIAUNREY LAUTZAUNITNNTRTITUSEIAUNFDI
{ A a . = [ o a & { a '
AaaalaANYINIIE Si ANNULTIEIRARRINTOUAAT (Hyyy) tHATUNEMRAT 773K 1a8fn Hyp., 8980A0
U 9 9 U U 9

898 HV30 uaz 853 HVO. 115U ugwanuiiiey 1.5%Si

I3 '

[ o s a v .
A1d1 mu: LWﬂﬂ‘IﬁaaIﬂiLﬁU&lgd NITUADNNANUTEN AUUTI WaVBI Si

Abstract

This research investigated the effect of 0.5 - 2.0 wt% Si (as shown by %) addition on the hardness during
heat treatment of high chromium cast iron with 16%Cr-2%Mo. The test specimens with 0.5 - 2.0%Si were
prepared. The specimens were hardened from 1323K austenitizing by oil quenching and then tempered from
723 to 823K. From the results, it was found that the matrix of as-hardened specimens consisted of retained
austenite, martensite and secondary carbides. The hardness in as-hardened state increased gradually as Si
content increased to 1.5% and then decreased with an increased in the Si content. The hardness in

tempered state showed a secondary hardening due to the the precipitation of secondary carbides and the
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transformation of austenite into martensite. The degree of secondary hardening decreased with increasing

the Si content. The maximum tempered hardness (Hrmax) Was obtained at 773K tempering in all specimens.

The highest value of Hr,,, 898 HV30 and 853 HVO0.1, was obtained in the specimen with 1.5%Si.

Keyword: High chromium cast iron, heat treatment, hardness, Si effect,
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Table 1 Chemical composition of test specimens.

Element (wt%)
Number

(¢} Cr Si Mn Mo
No.1 2.95 16.06 0.56 0.56 2.00
No.2 2.92 15.93 0.94 0.56 2.03
No.3 2.95 15.94 1.46 0.57 1.98
No.4 2.94 15.93 1.94 0.54 1.96
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Table2 Conditions of heat treatment.

Process Annealin
Hardening Tempering
9
Temperature (K) 1173 1323 723- 823
Holing Time (ks) 18.0 5.4 7.2
Cooling Furnace oil Air
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Figure 1 As-hardened microstructure of 1.5%Si

specimen.
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