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Dry sliding wear behavior of plain low carbon dual phase steel
by strain hardening and oxidation

H.S. Yu!

L

Y.-

S. KIM*

Abstract

Dry sliding wear behavior of low carbon dual phase steel, of which microstructure consists of hard martensite in a
ductile ferrite matrix, has been investigated. The wear characteristics of the dual phase steel was compared with that of a
plain carbon steel which was normalized at 950 C for 30min and then air-cooled. Dry sliding wear tests were carried out
using a pin-on-disk type tester at various loads of 1N to 10N under a constant sliding speed condition of 0.2m/sec against
an AISI 52100 bearing steel ball at room temperature. The sliding distance was fixed as 1000m for all wear tests. The
wear rate was calculated by dividing the weight loss measured to the accuracy of 10”g by the specific gravity and sliding
distance. The womn surfaces and wear debris were analyzed by SEM, EDS and a profilomter. Micro vickers hardness
values of the cross section of worn surface were measured to analyze strain hardening behavior underneath the wearing
surfaces. The were rate of the dual phase steel was lower than the plain carbon steel. Oxidation on the sliding surface and
strain hardening were attributed for the higher wear resistance of the dual phase steel.

Key Words: dual phase steel, sliding wear, strain hardening, oxidation, microstructure
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2. 48 9Y

2.1 A" ANH

E AT AFEE AAE 008 wt% C A9 g
B AgaFeldn, 1 38y 24L& F 1A
BT AlY AaAle 279 oldxzEL AW
AHelRi, EY dAMAE T 23S #HIAR
o B =FdAME o3 27 o|4xA w@AZe
DP-steel 2, 888 ¥ A]HL Nor-steel 2 E7]
FHeh 27 o)dxA Avite @YoIAEH,
HANZHE 30x30x2.5mm 3719 ulFAHE 9
g AlAE AFSAT o] 32 AetaFe Y
g 950CoA 30 B2k AN L, o) #
Yook BE AJH2 vEAE A #100 ~ #2000
74 SiC A9AE A3 grinding B ¥ ALO,
1me] @A 7R v Al A vk(polishing)¥ A .
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Table 1. Chemical composition of the low carbon steel
used in the present study (wt.%)

Fe C Mn Si P Cr Ni

98.24 1 0.08 | 0.45 | 1.10 | 0.02 | 0.01 | 0.03

2.2 0|0y ofH" AH

118 wldAgE Pin-on-Disk wygAgr|=
A2 7l Fol A AAHAG. vpEAY F n)
ny WEge & FA3A vFAFE 954
2 AkEdglen, 443 npEzALS FA87)
sl AlBLerE 2312T, 45 35+5%2 9
A FRAG whEAE 1000m, vy &
Ee 0.2n/s, vlny nwpgEdo) wae 9m g
AQ A FREgen, gz = AISI 52100
o) 7 (Hv: 84Skg/mn’) & ALg-stgich. Mgz
€ L5 1IN oz wazion, nldA Y A &
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Q]x}& SEM, EDS, profilometer & o]&3led #3
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ntEA Y Fo JbEAE adE dEsR
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3.1 M= ¥ JIAY 43

% 1] DP-steel ¥ Nor-steel & | AZA & 1}
ENJ I TE DP-steel 8] 7 #Zgo]E 7]A] ol w}
Z2drto]lE7F d9EA +EE vAERFIE B
ot whEe] 950Tell A 30 £3F E¥A2 & Nor-
steel & A9 HEo|E 7]A] e HelolEZF &
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Fig. 1 SEM micrographs of the as-received DP-Steel
(a), and the normalized Nor-steel (b).

X 29 27] DP-steel 3 B3 73 Nor-steel &
AE, 9AZE, 281 &S YERJIAY

Table 2. Mechanical properties of As-received and
Normalized-Steel

Specimen Hardness(Hv) | UTS(MPa) | Elongation(%)
DP-steel 210.5 586 373
Nor-steel 155.8 501 381

3.2 d4 0jnF OIEAHS

a9 2= AISI 52100 Hlo| B34S AR §ld
DP-steel ¥} Nor-steel < 72 wjnny@ »pE A e
AFE BeY ANdEd BE 33594 DP-steel &
Nor-steel ° H]3} © $5& sfFEAL S ey
At DPosteel o] YEMRE $53 WrlEAd L 19
39 el wlElate] SEM 3 EDS ¥4 A3 s
T3 AEE + AU
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Fig. 2 Variation of wear rates of the DP-steel and the
Nor-steel as a function of the applied load.

Fig. 3 SEM micrographs of the wear debris of the DP-
steel tested at the load of IN (a), 5N (b), and
10N (c) together with EDS analysis results of the
wear debris. Each EDS analysis result is from
the wear debris shown left.

a9 3 o B3l vPEYRI SEM AR (a), (b),
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g7t Wt AL #AFAS £ Utk olyd Ab
AL 5ol F7Heel wel DP-steel oA 74373
37 AAsta, ol Ao o= HE o]}
o] wEIFE Y] AAAE wtEYATE oA
U7zl Z3ltrt o= AE olAte] WHEEFTE
B HY dgo] HAFEHo AHoEREH GF
AN rtEJATE EolH UYoe S Al
Agtty.

DP-Steel & A2 v11¥ vlEAY F HAFE
7VE7E 4L, AE3F 10N oA AlEE AlH
o] spEEZ] Zlo] WEoxw ©dH 7
3 Y 4 9 ARER #AT 7
of F¥o] Bzl Ay %
Ao FEI AFgHS
cld& e ol Aoz Azt
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Fig. 4 Micro Vickers hardness measured at the cross
section of the DP-steel wear tested at the load of
10N as a function of the depth from the worn
surface.
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Fig. 5 Profilometer analysis results of the DP-steel
tested at the loads of 1IN, 5N, and 10N.
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Fig. 6 SEM micrograph of the cross section of the DP-
steel tested at SN,
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