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Abstract : In this study, a new paint which is able to resist the cavitation erosion is tried to be
developed by using urethane added with polyol such as poly propylene glycol(PPG), poly carbonate
diol(PCD), polycaprolactone polyol (PCL-1), and poly caprolactone—tetramethylene gylcolether
polyol(PCL-2). The new paint synthesized by adding polyol was characterized with physical
properties and resistivity to cavitation erosion. Among polyol, the prepolymer added with PCD
showed high hardness and wear resistance. However, due to too high in viscosity, the prepolymer
added with PCL-1 was selected as a paint. The paint added with PCL-1 showed high resistivity to
cavitation erosion and its surface was monitored by using Scanning Electron Microscope.
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Table 1. Composition of prepolymer
Prepolymer 1 Prepolymer 2 Prepolymer 3 Prepolymer 4
MDI-1 480 480 480 480
MDI-2 120 120 120 120
PPG 380
PCD 380
PCL-1 380
PCL-2 380
PC 20 20 20 20
Total 1000 1000 1000 1000
Molar NCO 254 254 254 254
NCO% 16.2 16.2 16.2 16.2
PPG : Ploypropylene glycol, Mw 2,000, Functionality 2
PCD : Polycarbonate diol, Mw 2,000, Functionality 2
PCL-1: Polycaprolactone Polyol, Mw 2,000, Functionality 2
PCL-2: Polycaprolactone—tetramethyleneglycolether Polyol, Mw 2,000, Functionality 2
MDI-1: Methylene Diisocyanate, Carbodiimide, Eq.wt 143
MDI-2: Methylene Diisocyanate, 2-4, 2—-6 Mixed, Eq.wt 125
Table 2. Composition of paint hardener Nitride, 6un)& AFHESIEY WEEA, =4S
Composition Hardener (wt%) Gl %OFJ@_— Nano - Carbon  graphite
PCL—2 90 (40~60nm)E AH&stSTt.
olorant - 2.3 FHHIEIOIM REA A5 AlH
Absorbent 2 MEl ARH ASARES ASTM G2
Graphite 1 . .
BN 5 (Standard Test Method for Cavitation Erosion
Liquid lubricant I Using _Vibratory Apparatus)ol w=f —}Fﬁé‘ﬁ}‘}?ﬂ'.
Defoamer 2 °l /E]%] fgﬂg% ]ﬂ-_%% Cavity =8 4] 63-/,%
o 2 SR A A8ap] oRISAT 22 34
Equivalent 388 %57}_ goeld A" T 2= (2?C_i2C)%
2 sb7] ofele ©o] oA et Al
A A5 SHAIE Z+7 9] o]l ZLHF
com WY MUIA, TEE A T AT o e ah e e e Ao
gn g ALLS Hol RS} el $2 23 2 2 24 Unied dA5D
SE NS gt ER Wl WERE gy 9% Guides #1HoR AR S
e e 208 9 Caviy® 489 4 sl=s nesian
0:6]— 151;/&4 —.‘;_;:]OOE ;;]—7 g]i UBI_\]]—(B e 2% L A ‘%’fl 2% Monitoring
AR SHeR TGS BNBoron s e Axsd @y 74 eme
Table 3 Composition of prepolymer sample
Sample # sample 1 sample 2 sample 3 sample 4
. Prepolymer 1 + Prepolymer 3 + Prepolymer 4 + Prepolymer 2 +
Composition phaZdener PLafdener IilaZdener PLafdener
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Fig. 1. Photograph of cavitation erosion test
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Table 4 Physical properties of paint sample

SRR A AHE AFE wol7] A7 Polyold] FF 5

gfg;;ci}l, Test method | sample 1 sample 2 sample 3 sample 4
Prepoly?rflga;’iSCOSitY AzsngIgA 2100 2270 2400 8000
Harde“(ipj)scomy Azsnglg/[ 3090 3090 3090 3090
;{fﬁ?yly?;rc Hfgggfég %SL% 112 1.17 1.15 1.14
g;ljfgerz;;ff;gié) R 1.12 112 1.12 1.12

Te“(slge/rf;%;lgth K6551\1/é 9.4 10.1 9.2 15.1
Elongation (%) oY 150 135 160 153
Hardness iy 87 88 82 92
Water abs((g%r}))tion ratio Agg% 0.71 0.4 0.53 0.34
Wear resistance %52;)1\6/[0 24 34 35 9.5
Table 5. Result of cavitation erosion test
Sample | tso(min) | Surface | Prepolymer | Hardener Note

1 172 no crack | MDI+PPG PCL-2 | Prepolymer molecular weight 2000

2 186 no crack | MDI+PCL-1 | PCL-2 | Prepolymer molecular weight 2000

3 157 no crack | MDI+PCL-2 | PCL-2 | Prepolymer molecular weight 2000

4 332 no crack | MDI+PCD PCL-2 | Prepolymer molecular weight 2000

tso: time taken to reach 50um of CMDE (Cumulative Mean Depth of Erosion)
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Fig. 2. Scanning Electron Microscope of polymer surface before (A & B) and after (C & D)

cavitation test
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