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Effect of Mn-Addition on the Cavitation Erosion Resistance
of Surface-hardened Fe-20Cr-1Si-1C Aolly

S. C. Kim, I. H. Park, S. K. Jang*, S. J. Kim, S. G. Kang

Dept. Material Engneering, Hanyang University, Seoul, 133-791

Characteristics of cavitation erosion resistance of Fe-20Cr-18i -1C- xMn (x=0, 5, 15) alloys were
investigated by SEM and XRD analysis. The effects on strain-induced transformations were consid-
erably reduced with increasing the amounts of Mn due to twining that occurred at 5, 15Mn alloys,
activating cavitation erosion rates (mg/cif) which varied as 0.055, 0.114 and 0.160mg/cii for 0, 5,
15Mn. From the results, it was found that the addition of Mn element in Fe-base alloy provides
more cracking sites at twins rather than absorbing strain energies, so accelerates cavitation erosion

rates.
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Table 1. Chemical compositions of specimen(vv;
%)

Fe Cr C Si Mn
OMn | 7972 | 20.18 1.25 0.422
5Mn 76.52 | 20.72 1.72 5.114
16Mn | 64037 | 20.03 1.22 16.08
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Fig. 1. Optical microscope photographs of specimens before cavitation erosion test | (a) Fe~
20Cr-1C-1Si (X500), (b) Fe-20Cr-1C-1Si-5Mn (X 500), (c) Fe-20Cr-1C-1Si-15Mn
(x500), (a) Fe-20Cr-1C-1Si(x1000), (b) Fe-20Cr-1C-1Si-5Mn (X 1000), (c) Fe-
20Cr-1C-1Si-15Mn (X 1000)
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Fig. 2. XRD pattern of specimen before cavitation
erosion test ;
(a) Fe-20Cr-1C-1Sj
(b) Fe-20Cr-1C-1Si-5Mn
(¢) Fe-20Cr-1C-1Si-15Mn
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Table 2. Cavitation erosion rate comprasion speci-
mens for 10hr

Recamg/emexn
OMn 0.055
5Mn 0.114
156Mn 0.160
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. Schemes of cumulative weight loss of
specimens for 10hr by cavitation erosion
test ; (@) Fe-20C0r-1C-18i, (o)F e-20Cr-1C-
1SI-5Mn, (c) Fe-20C-1C-1Si-15Mn
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Fig. 4. SEM image of specimens after cavitation
erosion for 1hr (Xx2000) ;
(a) Fe-200r-1C-1Si
(b) Fe-200r-1C-1Si-5Mn
(c) Fe-20Cr-1C-18
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Fig. 5. SEM image of specimens after cavitation erosion for 2hr ; (a) Fe-20Cr-1C-18i (X 2000), (b) Fe-20Cr-
1C-1SiI-5Mn (X 2000), (c) Fe-20Cr-1C-18i-5Mn ( X 5000) - (b) 2| box Etl, (d) Fe-20Cr-1C-1Si-15Mn{ X
2000), (e) Fe-20Cr-1C-1Si-15Mn (X 5000) - (d) 2| box EHH
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Fig. 6. XRD pattern of specimen after cavitation
erosion test for 2 hr and 10hr ; (a) Fe-20Cr-
1C-1Si,  (b)Fe-20C-1C-1Si-5Mn,  (c)Fe-
20Cr-1C-18i-15Mn
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