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ABSTRACTABSTRACTABSTRACTABSTRACTABSTRACT

To compare the cavitation erosion properties, the typical materials used in the rocket engine

turbopump were tested by cavitating water jet method. Generally, the solid materials of inducer or

impeller have high erosion resistance, but the silver plating used in the inducer liner is much lower

one. The addition agents can improve the erosion resistance of silver plating, which was about ten

times higher than normal silver plating. Furthermore, we tried an experiment with cavitating liquid

nitrogen jet. The specimen of pure aluminum was slightly damaged by cavitating liquid nitrogen jet

after ten minutes test. It indicated possibility of cryogenic cavitation erosion test.
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Table 1   Test specimens

Material
Vickers

Hardness
Remarks

Solid

SUS304 200 Stainless steel

Ti-6Al-4V 340 Titanium alloy

Ni Alloy 718 443 Ni-base superalloy

A286 350 Fe-base superalloy

A356 75 Cast Aluminum Alloy

A1050BD-H14 41 Pure Aluminum

C1100BD-H 92 Pure Copper

C3604 107 Free-cutting brass

Plating (Base material : SUS304)

Silver(Ag) plating 60

Silver(Ag) plating
  with addition agents

132
Addition agents :
Selenium, Antimony

Gold(Au) plating

Nickel(Ni) plating 190

Chromium (Cr)
plating

260
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Fig.1 Erosion test apparatus by cavitating water jet
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Fig.2 Behavior of cavitating jet onto the test specimen
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Fig.3 Eroded surfaces of test specimens (solid materials)

Fig.4 Eroded surfaces of test specimens (plated materials)
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Fig.5 Comparison of eroded surface profiles

Fig.6 Volume loss curves

Fig.7 Relation between Hv and erosion resistance

(a) Ni Alloy 718 (98h)

(c) Silver plating (1h20m)

(b) A356 (2h)
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Fig.8 Test apparatus of cavitating liquid nitrogen jet

Fig.9 Cavitating liquid nitrogen jet
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Fig.10 Eroded surfaces by cavitating liquid nitrogen jet

Nozzle Specimen

(a) Pretest of LN2 jet (b) Before the LN2 jet test (c) During the LN2 jet test

(a) Damaged surface of Al specimen (b) Expanded view
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