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A Study on Solid Particle Erosion Wear Characteristics of High Cr White Iron Hardfacing
by Response Surface Method

*Hyoung Keun Lee
*Dept. of Welding and Production Engineering, Hanbat National University, Daejeon 305-719, Korea

Abstract

Solid particle erosion wear characteristics of high Cr white iron hardfacing were investigated using the erosion wear
test method according with the ASTM (76-95. Wear experiments, where the blast angle, blast distance and blast
pressure were selected as test variables, were planned and analyzed by response surface method (RSM) to evaluate the
wear loss statistically and quantitatively. The measured wear losses well coincided with the calculated ones by the
experimental equation. The wear loss of high Cr cast iron hardfacing was increased with blasting pressure, but affected
in a complicated way by the blasting angle and distance. FErosion wear of high Cr cast iron hardfacing could be well
predicted by RSM analysis of wear variables.
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Fig. 1 Microstructure showing primary and
eutectic chromium carbide distribution
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Fig. 2 Solid particle blast erosion tester, (a) photo-
graph of the equipment and (b) schematic
diagram showing the test principle
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Table 1 Blast erosion test conditions and results

Blst Blast | Blast Wear loss (g)
No.! angle |distance|pressure
(degree)| (mm) |(Kg/cm?) |Measured| Calculated
1 40 10 1.5 0.0056 | 0.0060
2 40 10 2.7 0.0092 | 0.0102
3 40 20 1.5 0.0066 | 0.0069
4 40 20 2.7 0.0170 | 0.0176
5 80 10 1.5 0.0038 | 0.0042
6 80 10 2.7 0.0118 | 0.0125
7 80 20 1.5 0.0026 | 0.0026
8 80 20 2.7 0.0167 | 0.0173
9 60 15 2.1 0.0073 | 0.0075
10 60 15 2.1 0.0063 | 0.0075
11 30 15 2.1 0.0106 | 0.0095
12 90 15 2.1 0.0087 | 0.0080
13 60 7.5 2.1 0.0088 | 0.0076
14| 60 22.5 2.1 0.0126 | 0.0120
15| 60 15 1.2 0.0019 | 0.0016
16| 60 15 3.0 0.0173 | 0.0158
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Fig. 3 Wear appearance after solid particle
blast erosion test
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Fig. 4 Response surfaces showing the effects of the
blast angle and blast distance on the particle
erosion wear. (a) 3-dimensional plot, (b) the
effect of blast angle, (c¢) the effect of blast
distance
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Fig. 5 Response surfaces showing the effects of the
blast angle and blast pressure on the particle
erosion wear. (a) 3-dimensional plot, (b) the
effect of blast angle, (c) the effect of blast
pressure
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Fig. 6 Response surfaces showing the effects of the
blast distance and blast pressure on the
particle erosion wear. (a) 3-dimensional plot,
(b) the effect of blast distance, (c) the effect
of blast pressure
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Fig. 7 Schematic diagram explaining the erosive
wear mechanism of high Cr white cast iron
hardfacing by alumina particles
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Fig. 8 SEM micrograph showing the wear surface
after testing under the wear condition of
blast pressure : 2.1Kgf/cm®, angle : 60°
and distance : 15mm

B A3As Faptdo] oA AkHoR wiRE
& =71 HFig. 5(c), Fig. 6(c)). BANRIES 37t
' nlevjde] SEHE Z/AY, B2, da 2 F
Auauleg 2% ZRZY. meix BARzZEEY 6t
2A2l #Agle] viRFo] FUIe AT HelTh

Bagze] ogke EAQol gkl vl =4 &
tH(Fig. 5(b), Fig. 6(b)). #AIEE] ¥ EAAE

555



et Wk v‘i‘ﬂ‘#“i“&l E3 EAMWP ﬁ}" 7é—°r0ﬂ—c
TAPIEZE 45 vl ozt Fvlske 7ol Sl
. oA AFHlo|=g :JAgerqu}*,] HZo] =

7ksb] o g Kot

AR 9gE RARHE wet A 2l
(Fig. 4(c), Fig. 6(b)). BANFHo] R 79
ARl e Fdol A9 glovt, #AKHEel w& A
o BAAEZE ZoAd mlago] 1. B
gol me mtEede) 2FFe] Aole A9 Ut £
Aol e Byele vtEEA ot ) wE
of mREAS Fio] vt FFE vAA gerh

do i &

Jeht BAGEe] w1 BAARE de ASde o
2gd0] F1 QAN AHHQ wlms eldr)
(Fig. 3 %), mehx sjmAzlsl Lol olmaol

Z7kek= Aoz Holt),
Ry FE] tisia AHow ,
I Cr #EA 548359 28 5dz4S 7/ H4
AR BEAAAnnE nfp@sso] ) o
weth, webA skRr| s Ui A #33 #
e BAAQ WA 98 o
g7} dojubd tekst uwlm
npE7| o] EAo] “H'r 01%313} T3 AR vprE A

o!
il

r AA SRS RARARRAGeN BAG
. %ME, BAAR} kel vxE e w
FARN ol FFHoz pHgon, phes)T
o ohel ZESIgon], thewt Lol AEAE F Yk,

o JE

o

556

o

2) BAEo] =olxw BAlzb: BAlAR A #e
AxA nlEgo] ZIIIATH
3) BAFE, EAMARZE ulRE] X Jae &

A mebd g@eixe, ulRRsE N2z 53

Z<Q] WkAlo g ofskS mHT)
4) 1 Cr BA 832 BEfaAnins 72229
Ax dZelnel FE7julol=e] Aal W A ulyn}

mo} Bl Fgo o8] Lolyrt,

4.

10.

. D. A Rigney and W. A. Glaeser :

02 3
H. Fujimura. A. Notomi, Y. Kamito and M.

Kinoshita :
for High Wear Resistance,
Jul. 1988

D. J. Kotecki

Development of Hard Overlay Welding
I[IW Doc. XII-1071-88,

Abrasion
Alloys,

and J. S. Ogborn
Resistance of Iron-Based Hardfacing
Welding Journal, 74-8 (1995), 269s~278s
O. N. Dogan, G. Laird II and J. A. Hawk
Abrasion Resistance of the Columnar Zone in High
Cr White Cast Irons, Wear, 181-183 (1995), 342~
349

A. Tamura, S. Nitta and H. Ono Control of
Microstructure and Abrasion Resistance of 25
mass% Cr Cast Irons, Casting, 66-3 (1994), 187~
192(in Japanese)

J. Liu, S. Li and Y. Man @ Wear Resistance of
Ni-hard 4 and High-chromium Iron Re-evaluated,

Wear, 166 (1993), 37~40
S. Okazaki, K. Hasegawa, M. Takamori and M.
Kiyoshige @ Wear of Materials by Sand Erosion and

Estimation of Wear Loss, Journal of JSME A,
56-527 (1990), 1668~1671(in Japanese)
Source Book on

Wear Control Technology ASM  Engineering
Bookshelf, Metals Park, Ohio 44073, 1978, 220~
236

ASTM G76-95 Standard Test Method for

Conducting Erosion Testd by Solid Particle
Impingement Using Gas Jets

H. K. Lee Manufacturing Technology of Wear
Plates Using Flux Cored Wire, Report of MICE,
BSM.033-443.M, 1996(in Korean)

S. J. Schneider : Ceramics and Glasses, Engineered
Materials Handbook, Vol. 4, ASM International,

1991

Journal of KWS, Vol. 20, No. 4, August, 2002



