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Solid Particle Erosion of AISI 403 Stainless Steel at Elevated Temperatures

Jong Jip Kim and Jong Ho Jhung

Materials Evaluation Center, Korea Research Institute of Standards and Science, TaeJeon 305-606, Korea

The solid particle erosion of AISI 403 stainless steel was investigated at 25, 250,
450, 650 and 850°C using 40 g of angular silicon carbide particles of mean diame-
ter 100#m. The erosion rate of the steel decreases up to 450°C and then increases
with temperature. The increase in erosion rate at higher temperatures appears to
start at the same temperature at which hot hardness test curve slope decreases
sharply. At both room temperature and 850C, erosion of this steel occurs in a duc-
tile manner, though the eroded surfaces are remarkably different, and the values of
velocity exponents are significantly reduced at 850°C. However, the role of oxida-

tion in erosion is minor at this temperature.

Keywords : solid particle erosion, angular effect, velocity exponent, cutting, particle embed-

ding.
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Table 1. Chemical composition of AISI 403 stain-

less steel studied(wt% )

C Si Mn P S Cr
0.12 0.24 0.58 0.030 0.014 12.27
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Fig. 1. Schematic diagram of the high tempera-
ture erosion tester.
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Table 2. Mechanical properties of AISI 403 stain- .09 — r T T T
less steel tempered at 610°C for 2hr
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Hardness(HRC) 335 - g’ o7 F _
Yield strength(MPa) 745.0 "
Tensile strength(MPa) 870.0 %
Strain-hardening exponent 0.09 c 06 - 7
Fracture strain( %) 20.9 2
CVN impact energy(kgf m) 3.4 ueJ .05 .
Fracture toughness(MPa m'/?) 83.4
04 .
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) Fig. 3. Variation of erosion rate with tempera-
E- 15 | . ture : impingement angle 30° ; V=40ms"!,
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Fig. 2. Variation of erosion rate with tempera-
ture : impingement angle 90° ; V=40 (@) and
70ms! (O).
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Fig. 4. Change in hardness(Vickers hardness
number) of AISI 403 stainless steel with tempera-
ture.
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Fig. 5. Impingement angle dependence of erosion
rate at room temperature (@) and 850C (O) :
V=70ms"!.
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Fig. 8. Logarithm of erosion rate versus loga-
rithm of impact velocity plot at room tempera-
ture (@) and 850C (O) : impingement angle
90°.

AE AH2A, o] 2fqA BRE uig} Za), &5
2] 4= (velocity exponent): 423 850°Co|A Zz
2.88 9 22224 850CANA Y &5 X7 ALy
Bo g, oA &x A Phe g &
HA# 2 FelA Eud v glev, ol &7}
Z718 wet A4 &3 YA 27 £x &
Ao] Yoldg veldtl Levys & AISI 310 ~H
A 27e] A4, 800C, N, £971414 A% 2

, B AF7E 1.2349& Rudgon, of e
e g 259 1/29] 28E ¥ golah?
ZhouT = 500C, 3l #9714 304 AdIQsE
279 &% 2471 1.8 Aoz nyaigon, o
T 4¥ F& AR FdAMe &5 AF7) 20
o]l A& AAHAE & golrh olEL EF
ol2] g AL BN dyEe= F AR A4
F7te Ax A2 BER Y dhiged, 94
F7tet A= Zavh doyd FA gAgoa 24
e 314 dxtel Azt AlE AE 98 o
Bl ¥4HE Aog dFadd 28y 28 &
=7t & 2AAqA Hu FE £ & =
ol 2 ]lzte] Azt AlH o8 o &
Hog FadeAd di FAHA AP A4

Fig. 7. SEM micrographs of typical surfaces erod-
ed at room temperature at impingement angles of
(a) 30° (2490X) and (b) 90° (2480X).
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Fig. 8. SEM micrographs of typical surfaces erod-
ed at 850 at impingement angles of {a} 30°
(2500X) and (b) 90° (2530X).
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