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Cavitation Erosion Resistance of Austenitic-Ferritic Duplex Stainless Steel
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Cavitation erosion resistance was studied for duplex stainless steels (DP33, DP37 and DP38) and
super duplex stainless steels (DP40 and DP42) using a vibratory apparatus in distilled water and
seawater. In comparison with the effect of the difference of the component element content on
cavitation erosion. resistance, following facts were clarified. Cavitation erosion resistance of the
duplex stainless steels and the super duplex stainless steels in the distilled water and P.I. value which
showed the corrosion-resistance did not show the good correlation. Cavitation erosion resistance in
distilled water and seawater showed the good correlation with Vickers microhardness (HV) which
was obtained from the ratio of ferrite phase to austenite phase and each hardness by a composite rule,
and the cavitation erosion resistance are improved when the hardness increases.
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Cr % B=Y%Cr+1. 5X%Si+%Mo (2)

Ni %&ix, XB) KXV xXFENI, Mn, C, NEHAWZA
— 2T A METROPHREMNSBE L.

Ni % E=%Ni+0. 5 X %Mn+30 X (%C+%N) (3)
THATULVAMIIE Cr XEOBEMMB T =T A Mg
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Table 1 Chemical composition (mass%)

Material [ Si | Mn P S Ni Cr | Mo ! WiCu|l N Pl

DP33 0020 {046 {175 | 002 |0.001 [515 2168 (293 - - 1013] 334

DP37 0.015 | 056 [0.76 10.028|0.001 {649 [2494 [320| - - |041] 373

DP38 0023 | 0.34 (082 | 0.23 [0.001 713 |2519 1314 [0.18 |05 |0.16 | 381

DP40 0.019 | 0.31 [0.49 |0.022 |0.0009 | 6.67 {2510 {317 |213 [05 10.29| 40.2

DP42 0022 | 0.36 |0.90 | 0.021 {0.0009 | 686 (2555|382 | - |01 |0.24] 420

SUS316L {0.040 | 049 |1.19 | 0034 {0019 1019 |1618 |204| - - - | 228

Table 2 Physical and material properties

Material [Density| Vickers | Rockwell |Elongation]| 0.296 Yield| Tensile
Hardness |Hardness Strength |Strength
gfom® | HY02 | HRC 9% MPa MP2
bP33 756 229 12.7 35 588 784
DP37 7.54 251 223 26 - 938
DP38 716 243 211 31 632 828
DP40 766 235 194 25 562 825
DP42 764 246 21.5 30 550 846
SUS316L| 8.03 200 - 58 -~ 617
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Fig.1 Organizational chart by Schaeffler
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Fig.2 Vibratory apparatus
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Fig. 5 Original surfaces and optical views with surface
rofiles of eroded area (1) Original surfaces and (2)
ptical views :
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Fig.6 Relation between P.1.value and erosion resistance
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Fig.7 Relation between Cr, Ni equivalent and erosion
resistance
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Table 3 Vickers hardness (HV 0.01)

Materials Hv Hv Area ratio | Area ratio Hv
(Ferrite | (Austenite | (Ferrite (Austenite | (Total
phase) | phase) phase, %) | phase, W | hardness)

DP33 239.4 2601 40 60 252

DP37 250.1 264.9 60 40 256

DP38 2579 2738 38 62 268

DP40 2506 261.7 18 8 260

DP42 256 269.7 26 74 266

SUS316L - - - - 250
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Fig.8 Relation between HV and erosion resistance
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Fig.9 MDER curves in seawater
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Fig.12 Relation between HV and erosion resistance in
seawater
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