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The Production Technology of High Strength and
High Toughness Wear Resistance Steel

S.D. Park, J.H. Shin, J.H. Lee, Y.H. Lee, B.L. Jang

Abstract

The production technology of high strength and toughness wear resistance steel involves attempt to
application of severe wear parts for the construction machinery. A well balanced alloy content ensures
that optimum tensile properties are achieved for the high strength. After high ternperature deformation
like as rolling or forging, it has bainite microstructure and lower yield ratiounder 80%). The effectiveness
of the research approach is illustrated with experimental results on good steel cleanliness (O: @ 12.2ppm,

0.004% S, 0.008% P, nonmetalic inclusion dT : 0.10) and excellent mechanical properties (TS =

140kgf/m,

El = 10%, IV >20k]J/cr). Therefore, this should be wear resistance steel which develops high strength

and high toughness without heat treatment.
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Fig. 1 Production flow of KWR2

Table 1 The chemical composition of KWR2 (wt%)

C Si Mn P S Cu

0324 | 1.085 | 0.642 | 0.0083 | 0.0040 | 0.065

0.483 | 1.961 | 0.491 | 0.020 | 0.054 | 0.096
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Table 2 Non-metallic compound and gas analysis

Table 3 The conditions of heat treatment

JIS G 0555 rating Gas (ppm)

Al A2 B C dT 02 N2
0.06%(0.03%10.01%10.04% 10.10% | 12.2 | 61.2
233 EX2lAE

HzH KWR2E F28 4RSS 8r3l= e &
B H3EAE 9 saEM Ay 958 nirAgde
g Sl Rez dddd Jepripe] nfe B
9 JAE BHEE el AMuAEe #iolgln &
F Ak B3 dA2E ATY ¢ AU 9EE 5
Ae7bt 2 7‘1013}1 g},

upetA ol 4L #AEly] Y] Table3w e
2o dAE ANES FY3ATE o)y AA WA
HAY = olv AT YIS st e Ao
=3
234 o|M{z==| =t

A No 1~89 871" zxe= ztzr dxjald A
Fagu) g3 EPMAZR vjM=x3 & st
# 47 normalizing = vjAE wlo]ttolEZ A
el glew, oil quenching
Ftempering3t AlHolME BF tempered matensite®
AL Yella 9lo quenching®] Wa&x Ajold ¢
gt A FRAEG vAE 238 Yo Q&
S A = gl

&3] water quenching+tempering#iol|A] 5007C o}4+e)

3 Q.
HHE

7
227
.0_ 7l
=

water quenching

Conditions
oil quenching+150C tempering
oil quenching+250C tempering
normalizing

water quenching

3

water quenching+150C tempering

water quenching+250°C tempering

water quenching+500C tempering

N OS] W|N| -

water quenching+650C tempering

BEHL den ole V, Tig) @d3Ez 39t

olst Zol AHYAYF Ztzol| i3t 2ABY P
A g g Aol dAe S wet o8 s1x & 23
H3ke) ZpolE vehlled ol md AR, U
RS Tol #93] 4%E vlA Ao 4ztEy o
afel thated vz N AHGA, WotREA
77t AR

=

st dEAs
235 Y|zl wE I AHMEAIH
Table 4= A A" dxeEzAd wet AHA
A& £33 Anolh Tabledd & 4 Q1Fo] dAq
el wel Z1AHAd A xolst aA WlEm Y,
VFHEE FEF 22tempering(600C) A No8E A
98t BT 140kef/mrol el mAEZo] Adojzon
ol A=y A3 ANY AT} B S BAg 5

temperingol A& 25 @ E2 FAHEHE 2 YA}
Table 4  Mechanical properties of KWR2 with verious conditions

Tensile Properties Hardness Sharpy Impact

YS(kef/mn) | TS(kgf/mi) | EL(%) | ROA(%) | Y-ratio (HRc) V-notch(J/cr)
No.1 136.0 180.1 9.9 349 75.6 472 24.7
No.2 146.3 177.3 11.2 447 82.5 47.9 274
No.3 33.2 143.9 16.9 378 57.8 39.3 19.7
No.4 134.7 1847 11.8 39.3 72.9 495 19.7
No.5 143.5 190.7 11.0 33.2 75.3 489 196
No.6 1328 180.1 13.2 48.1 73.8 479 221
No.7 100.8 147.1 159 53.7 68.6 43.1 39.8
No.8 61.3 97.0 204 64.8 63.2 276 1684
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Fig. 2 Variation of wear loss mesured after wear test
with heat treatments
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