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A Study on Solid Particle Erosion Wear Characteristics of High Cr White Iron Hardfacing
by Response Surface Method
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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 | 27 | 0.0092 | 0.0102
40 20 1.5 | 0.0066 | 0.0069
a| 20 | 20 [ 27 |o00170 [ 0.0176
5| 80 10 | 15 | 0.0038 | 0.0042
6] 80 [ 10 [ 27 [oons]| 00125
7] 8 | 20 | 15 | 0.0026 | 0.0026
8| &0 20 2.7 | 0.0167 | 0.0173
9| 60 15 | 21 | 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 | 75 | 21 | 0.0088 | 0.0076
4] 60 | 225 | 21 [ 00126 | 0.0120
15| 60 15 1.2 | 0.0019 | 0.0016
16| 60 15 | 30 | 00173 | 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, (¢) 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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