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SUMMARY

The hydraulic machinery of screw propeller and pump impellers is
damaged by cavitation erosion in sea water.

The cavitation erosion i1s a phenomenon leading a functional
disorder of various fluid machinery and dropping off in efficiency by
cavity fluid fluctuation.

This study is investigated the cavitation erosion of various metallic
coatings made by thermal spraying methods.

The coating materials are AMDRY625, Cr:03 SUS316, Zn, Al
These metals are coated on substrate of high strength brass ( Cu -
Zn ).

Test specimens are immersed in 3.5% NaCl solution for 500 and
1000 hours, respectively.

After pre-corrosion, the cavitation erosion test was conducted on
coating specimens in 3.5% NaCl solution along 210 minutes.

The results are summarized as follows : 1. Both substrate and test
specimens coated by thermal spray —underwent '@weight loss in
proportion to the time length of the cavitation erosion test, and the
weight loss happened more to 1,000 hour-immersed test specimens
and 500 hour-immersed ones in the time order rather than the ones
in non-corrosion condition. 2. Substrate and Amdry625 and SUS316
test specimens were all influenced very little by weight loss
regardless of the time length and the conditions of the test. 3. The
amount of weight loss of aluminum and zinc test specimens and
Cro03 test specimens heavily increased at the early stage regardless
of the conditions but later decreased after the coated layers were
fretted by cavitation erosion. 4. The comparison of weight loss after
the test showed that Amdry625, SUS316 and substrate underwent
very little weight loss, proving to be the very likely materials to

bear cavitation erosion but aluminum and zinc and Cr-Os underwent



very great weight loss, proving to be the very unlikely materials to
bear cavitation erosion. 5. After the test, the surfaces of Amdry625,
SUS316 and substrate showed that they had been less damaged by
cavitation erosion but the rest showed that they had been very
much damaged by it. 6. SUS316 is the appropriate thermal spray
coating material to prevent cavitation erosion and at the same time

to cut down the cost.
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Photo.l1 Organization of high strength brass

stress (N/mrf)
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Fig.l Stress-strain diagram of high strength brass
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Table 1.

Chemical compositions of high strength brass.

Compositions| Cu Zn Sn Ni Fe Mn Al
Wt(%) 55.3 42.3 04 0.1 0.7 0.5 0.5
Table 2. Blasting conditions.

Blasting Air Grit Nozzle Surface
Type Pressure Mesh Type Roughness
Direct -14+30

6.8-7.0kg Boron 7 Ra 7.82-7.99
pressure # 24)

_10_



Table 3. Test specimens.

Specimens Coating Corrosion times in 3.5%
names materials NaCl(hours)

SUB 0

SUB 500 Substrate 500
SUB 1000 1000
AM 0

AM 500 Amdry 625 500
AM 1000 1000
Cromia 0

Cromia 500 Cr203 500
Cromia 1000 1000
Al 0

Al 500 Al 500
Al 1000 1000
7n 0

Zn 500 Zn 500
Zn 1000 1000
SUS 0

SUS 500 SUS 316 500
SUS 1000 1000

_11_



Table 4. Spray conditions of materials.

(a) Amdry 625, Cr:0s3

) ) Gas Gas Spray
Coating| Coating Set ] Spray
Nozzle|pressure | flow Volts| dist
method| system amp
Ar| H, |Ar/H; m/m

METCO | 732B | 75| 50 [75|50| 500 70 55 38
Plasma| 9MC

SYSTEM| 732B | 75| 50 |75|50(49-510/62-68 100 | 53

(b) SUS316, Zn

Coating | Coating | Wire | Set Spray dist| Ot Pt
oatin oatin ire e ray dis
& o Volts | 07 (Lbs/Hr)
method system size amp m/m
Arc PRAXAI| 1.6W 240 | 26-30 250 29
Spray R
System | BP 400 1.6% 240 | 22-26 250 50
(c) Al
Lighting Flow Out
t S t
Coating | Coating |Wire press_ure e _er p,ray b
thod ) . (psi) reading dist |(Lbs/
m m 1Z
etho syste size m/m | H)

Oxy |Acety| Air |Oxy |Acety| Air

Flame METCO

Spray 14E 3.2 | 30 15 |70 | 45 | 42 |53| 200 45
System |SYSTEM

_12_
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Photo. 2 Cavitation erosion experimental.
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weight loss(g)

weight loss(g)

0.055 4 ' ' o T ]
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0.000 O T et e v J
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0 30 60 90 120 150 180 210

Test time, t(min)

Fig. 3 Interval weight loss under non-corrosion
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Fig. 4 Interval weight loss in initial stage under non-corrosion
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Fig. 5 Cumulative weight loss under non-corrosion.
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Fig.6 Cumulative weight loss in initial stage under non-corrosion.
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Weight loss (g)

Fig. 7
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Interval weight loss under corrosion times of 500 hours.
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Fig.8 Interval weight loss in initial stage wunder corrosion times of 500

hours.
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Fig. 11 Interval weight loss under corrosion times of 1000 hours.
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Fig.13 Cumulative weight loss under corrosion times of 1000 hours.
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(a)Non - corrosion

- (b)500 hours corrosion
A BT e

(c)1000 hours corrosion

Photo.3 Damaged surface of Cu-Zn substrate after cavitation erosion.
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(a)Non - corrosion

(b)500 hours corrosion

(¢)1000 hours corrosion

Photo.4 Damaged surface of Amdry after cavitation erosion.
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(a)Non - corrosion

(b)500 hours corrosion

(c)1000 hours corrosion

Photo.5 Damaged surface of Cr:Os3 after cavitation erosion.
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(a)Non - corrosion

(c)1000 hours corrosion

Photo.6 Damaged surface of Al after cavitation erosion.

_36_



(a)Non - corrosion

(¢)1000 hours corrosion

Photo.7 Damaged surface of Zn after cavitation erosion.
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(a) Non - corrosion

(h)500 hours corrosion

(C)1000 hours corrosion

Photo.8 Damaged surface of SUS316 after cavitation erosion.
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Fig. 17
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Fig. 18 Cumulative weight loss under cavitation at 0, 500, and 1000 hours.
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Fig. 19 weight loss under cavitation at 0, 500, and 1000 hours. (Cr:0s3)
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Fig. 23

Fig. 24 Cumulative weight loss under cavitation at 0, 500, and 1000 hours.
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Fig. 26 Cumulative weight loss under cavitation at 0, 500, and 1000
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