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Abstract

In this research, the two-body-type abrasive wear resistance of heat-treated 16wt% Cr - 2wt% Mo (as shown by %)
with 0 - 3%V cast iron was investigated. The test specimens were annealed at 900°C for 3 h and cooled in a furnace.
The annealed specimens were held at 1000°C for 1.5 h and hardened by oil-quenching. The as-hardened specimens
were tempered at 450, 500 and 550°C for 2 h and cooled in air. The two-body abrasive wear resistance of specimens
was evaluated according to ASTM D6037. It was found that the hardness of specimens varied depending on the
vanadium content and heat treatment condition. A linear relationship between wear loss and wear distance was
obtained in all specimens. The wear rate (Rw, mg/m) decreased with an increase in the hardness. The Rw value

slightly reduced as the vanadium content rose to 1%. At greater than 1%V, the Rw decreased remarkably. At each

871973¢], J7’1ﬂ5‘2f7ﬂgﬂ’m@7§g@lﬁ’mnimg@?mwmi ﬂm:ﬂgﬁm@lfg}ﬂmﬁnim umInenasina luladsvusnadars Ingnvavamuns
gunailiay 399Iavauuru 40000.

IIMANTINTE, AIVVIAINTINATINAR ABKIAINTINAAAT AN INYIBEUMITTAIN SUABAUNTITE S9N TANIIFITA 44150.
Lecturer, Department of Science in Technical Education (Industrial Engineering), Faculty of Technical Education,

Rajamangala University of Technology IsanKhonkaen Campus, Muang, Khonkaen, 40000, Thailand, Tel. 043-336370-1

Assoc. Prof., Department of Manufacturing Engineering,Faculty of Engineering, MahasarakhamUniversity,

Khamreang, Kantharawichai, MahaSarakham, 44150, Thailand, Tel.043-754-316 Ext. 3037 Fax. 043-754-316

*

Corresponding author E-mail: pisizchai.k@gmail.com



152 Pisizchai Kosasu and Sudsakorn Inthidech

J Sci Technol MSU

vanadium content, the lowest Rw value was obtained in the specimen tempered at 500°C and the highest value of

Rw was obtained in the specimen tempered at 550°C. The highest wear resistance was obtained in the 3%V specimen.

Keywords: high Cr cast iron, heat treatment, two-body abrasive wear resistance, hardness, V effect
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Figure 1 Schematic drawings of procedure to produce

test pieces.
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Table1 Chemical composition of specimens.
Alloy (wt%)
Specimen
C Cr Mo Vv Fe
No.1 3.04 1590 2.01 0.08
No.2 3.07 16.28 2.00 1.03
balance
No.3 3.03 1641 195 1.97
No.4 3.05 1566 2.05 2.81

*Si and Mn less than 0.6%, S and P less than 0.01%
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Test specimen

Figure 2 The Suga abrasion tester. (ASTM D6037)
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(b) 3%V
Figure 3 As-cast microstructures of specimens with

0 and 3%V. (By OM)

Tmaa%'"mfgamﬂ’l%amwﬁsh%mm%%mamw%‘au
ﬂisaﬁ%w’mﬂ'sﬁaﬁam}:ﬁwaLﬁmlﬁﬂﬁawiam?’[mi‘g
mnﬁmﬁaamnmﬂmﬁ‘gmﬂanﬁmﬁmmwmamm%au
goann’ uditafuasiimaasuussasnsannanuanii:
PoINTINITNIANNTaN Saasdonadannuudiazanm
UM UMIINRIBVBILARNAED
Iﬂidaﬁ”ﬁqqaﬂmmaa%uam"n@aauluaquuufﬁaﬁau
WG 0 waz 3% V ugade Figure 4 szavﬁumamﬂ
%umu’tuaquuLL“‘ﬁaﬂsznauﬁaﬂmi‘muvlﬁnﬁ M) anslud
MC, uaz asluddeufisas (SC) usrwamannuad
20N LUALARBMA (g) LanHaE F5189 Ui aSludaey
ﬁaaaﬁmﬂmﬂauluLﬁﬁn%daIﬂsLﬁwgaﬁﬁmuwau
16%Cr dmlngiiluensludszian m c " adils
Aanufenuiullafiezny anfluddrdufisasdsznn
MC Tunudszinn M,.C, élu%mmﬁ@mwm@wga”
LﬁaLﬂ%ﬂuLﬁﬂﬂmaa%wauf‘:aﬁﬂuaqum@a
WazEMWURBE WL ANNLAnEITW Fodunisuaas
lﬁLﬁu'jwLfiaﬁ']miau%mmmaauﬁqmwgﬁﬂguLL“‘ﬁa%
Aansanaznasvesanfludddufisastwlueamnlue
ANSANALNOUY DI mﬂuﬁéwﬁuﬁaaaﬁﬂﬁﬂ%mmm@;
MIVaULAS mqwauéuﬁazmy‘luaaamvluﬁa@mdaNasl,ﬁ
somludinaadssnmussiaswmuansinulodldunn
Fuluiunanmadudluii
Lfia%uquuLﬁognauﬁuﬁﬂwﬁw 450 - 550 °C 3
wuhansimulodluanwruudsgnavdudivhlifiana
wiaaad adlsiauaziianisanaznauuaIasiue
gaufisasifumaiinlussmmludindadsfingasn
mMruuds #u'° gonalieamnludindadaaswin



Vol 39. No 2, March - April 2020

& & 0 9 @ = A X A X o &
wsinuloduazvilvanuudsosiaNmAude aann
Punmvoangeasin ludnionivanss adrslsfions
misldamnnfevfudganniinlivliifiadnngnsel
Over-tempering nanAa aasinbudaziUfowinadn

3 o o A A ¢ v X
waladuazasludsaufisasiiamalng denaliiiie
TIPS I HERRHINAR

(b) 3% V
Figure 4 As-hardened microstructures of Specimens
with 0 and 3% V. (By SEM)
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Figure 8 Effect of Vanadium content on wear rate (Rw)

of specimens.
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Table 2  Micro-hardness of specimens.
Micro-hardness, HV0.1
Specimen As-
hardened 450°C  500°C 550°C
0%V 731 693 764 744
1% V 766 728 817 753
2% V 798 771 841 766
3% V 847 809 883 698
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