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8 o : AolX= RHlElol Aol oJgt RAlof At kwE Jdslr] flste] vEdo] e &
2] LHU}E ASS FAAZI7] 9t A7MAIRA Multi wall?} Single wall type®] Carbon nano
tube(CNT)®} Spherical®t Fiber type®] Graphite Wl {AHS H7Fste] E437 7fulgo]Mo] digt At
4, A & Bl Frkekrh dle dAEA Graphiteol A= ZiH[ElO]A A (tso)°] Spherical
type(tsy 182min)Eth= Fiber type(tsy 292min)o] &2 7HH|Ho]A AHIAHS zt= Zog AL
T3t CNTO|AE Single wall type®] ZHH]E0]A A FA(tsg 286min)©] Multi wall2th= B =2 o
2 @RS Ul dASolA 7 9 AfHfEleld AdS Aotk P HAHY vk A=
Fiber type®| Graphite® WEESITh. =0 2AA oA 5 2ol ol A2e mH-e vjgt
BHS 7 QLo Spray ZFdoll ool Al#E FH-2 mHo] wUskA] dow SprayAl 'WAYE Dust
7b ;W vAte ez HEE I

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 nano particles such as multi-wall and single-wall carbon
nano tube and spherical and fiber type graphite. The new paint synthesized was characterized with
physical properties and resistivity to cavitation erosion(tsp). Among nano particles, fiber type
graphite(tsy 292min) showed high hardness and wear resistance compared with spherical type(ts
182min). For carbon nano tube, single-wall type(tsy 286min) was higher than multi-wall type in
wear resistance. Fiber—type graphite was the best nano-—particle for paint with resistivity to
cavitation erosion. In the application test of paint, the manually painted sample showed surface
with smooth but the surface of sample prepared with spray was not smooth. During spray, dust
was fixed on the surface.
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Table 1. Composition of paint hardener

Composition Hardener (wt%)
PCL-2 90

Colorant
Absorbent

2

2

Nano carbon particle 1
Boron Nitride 2
1

2

Liquid lubricant

Defoamer
Total 100
Equivalent 281

PCL-2: Polycaprolactone—
tetramethyleneglycolether Polyol, Mw 2,000,
Functionality 2

egla 718 B AR AHold A% Y 3
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gekqich. 19 2% RE fA AR 2 2
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255 AT 4 AEE Heskh
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Table 2. Composition of prepolymer and nano particle sample

Sample # sample 1 sample 2 sample 3 sample 4
Prepolymer MDI/PCL-1 MDI/PCL-1 MDI/PCL-1 MDI/PCL-1
Composition

Carbon CNT Graphite Graphite
structure (Multi wall) (Single wall) (Spherical) (Fiber)

MDI: Methylene Diphenyl Diisocyanate

PCL-1: Polycaprolactone Polyol, Mw 2,000, Functionality 2

CNT: Carbon Nanotube
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Fig. 1. Photograph of cavitation erosion test

equipment

2.4, FT-IR ¥ DSC &H AI¥

Sh pEz Exo 87|52 ARIAN it
(3%) Varian 670-IR A& FT-IR(Fourier
Transform Infrared Spectroscopy)® T&35FATT.
A TRA Alge &% 99% Acetone solvent
of #LstA =of ARESEATE 54 A 93 KBr
pellete 2 F7] ¥ $E1 CO,; gasg 1ot
Background& Z43tt. ©o] & KBr pellete]
Acetone solvent®2 83%F TEA} A2E Holk
& & Heat gune =2 Acetone 247} &H3s] A
A 2 g7z Axg § Aok 273 3
A DEAY] FHHolRE(Glass  transition
temperature:  Tg)E A5 $Isi  TA
Instrument jit®] DSC 2920 AH|E ARESIITT
24 A IEZ Am o 1gg fEEd
Application & 150CollA 1At x5k 7
zd 182 Alg 9F 10mge DSC pand] 2
T N, 297] skl 10C/min =2 250C
7] 52 oFHA STt

R LR

. LI lXtel ER0 mE =89 =4 Hlu
14‘_]_'1—_01;(]'_4 A7l g ==o =4
7] 8171 $I5te] Table 13} T2 4o
ARt & Table 29F o] theFet
25 M7k & HotE /o] Table 39 Q95
o] itk Prepolymer ©] Hk+= U dAte] F5F
of TAIQle] 2,270 mPa.s 2 LAsHE ASHA
o] & Single wall CNTE ZgsH= A3
O] HE&7} 4,260 mPas 2 7P w4 HEHID
HIE2 AR fARse & A A=
(Tensile strength)= Graphiteg 715t T=7}
13.5 N/mm? AE& CNTE 713t =gkt
=7 TEHAY. A& (Flongation)2  Fiber
segment type®] Graphite® ¥7Ist =27} 191%
2 7P =4 B E 5582 Single
Il CNT®} Spherical type Graphite?} &7 &
Z=] At WakREAd (Wear resistance)= Spherical
type Graphite 7} th& WefizEe] Hs ¥5
5| =7 HEEHAU.

3.2, Er9| FHH|EHO|M XEY HI}

A7 U 4 FRel mE AR AHHE]
old ¢ H7HE HAISkAT. Table 4 of A
e Amet ol Avdeld AFY A5 A
AitolA T2 A Zol7b 50 i 7HA] EE et
g A99E AIZHS H|ws] B Fiber typeo
Graphite7} tsp 292min° 2 7F¢ 43t Aoz
THE T Single wall CNTE H7ISE Trke
tso 286min L E}%EE ?_]' 742; j’x’l’%ﬂ?&i
ot @2kA Graphite| A= Spherical type Rtk
+ Fiber typeo] AiH o= =2 7fu|Hold A
P4E Yer Stk E3F CNT A= muld
wall HotE single walle] © =2 7fd]glo]A
AP Holal Qlth.  Single wall CNT9 7
¢ AlFo 7ol sl 1rkekA 1A BAE
= Aol AAl A8st7] ofHrky wHEH
U JRFolA 7k 2 AdlEold A 5
= #etstd 7 A9 vl JAh= Fiber type
©] Graphitez =S  ©]Q]o%= Drying
time, SVR, Adhesive property, Sag resistance
T Oe §8 842 Uk dAE9 TRl ¥4
glol st E= AR fFARHA WEESIh

- 682 -



Vol. 31, No. 4 (2014)

et H7HE

58 oo

il

o] u|Ejo]

Ea

Table 3. Physical properties(viscosity, specific gravity) and mechanical properties(tensile strength,

elongation, water absorption, wear resistance) of paint sample

Efg;:r?; Test method | sample 1 sample 2 | sample 3 sample 4
Pre?gg?ir 2V Siiéc)’my AzsnglgA 2270 2270 2270 2270
Hazgf;:rs,vésgi%s)ity éslgg/[ 3720 4260 3530 3810
P et | S | ow | w | w | w
e ey | i | L 1.06 112 110
o P 77 9.4 13.5 13.4
Elongation (%) K6851\1/18 134 164 163 191
Hardness ?)SZTZI:L% 74 79 77 80
Water abs(‘;ff)’tio“ ratio ASZ%I 0.39 0.61 0.62 0.47
Wear resistance ?)5432)1\6/[0 4.1 2.8 8.5 4.7
Table 4. Applied physical properties of paint sample
;fg;;cri}l] Test method | sample 1 sample 2 | sample 3 sample 4
Hren e o 230 286 182 292
e | AN | 4 | o |
SVR (%) ISO 3233 97 97 97 97
Adhesie property IS0 4624 8.9 9.3 9.0 9.1
Sag resistance (um) %SLIE)AO 800 800 800 800
Pot life (min) - 25 25 25 25

tso: time taken to reach 50um of CMDE (Cumulative Mean Depth of Erosion)

3.3. LI Xt It =29| spray =YY It ZQlol o AxtE mH uiEgt mHS 7HA

2] YAz AHE  Fiber type 9 I Qo Spray ZHedoll ofsf ARt WS =
Graphite & 71t E= (sample 4 gt Ho| wFdstz] oFom Sprayd w) A Dust7}
Spray 2142 B7lol7] $lste] 45 Zrdel 9 FHe] natE PR T

o AR AW Spray 2ol olsh ARE A
WS Blmg Ao] Figure 19 trehtole), 4%
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Fig. 1. Scanning electron microscope of sample surface (A! sample painted by

manual, B: sample painted by spray)
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Table 5. Comparison of sample surface(pore area, pore area ratio) between manual and spray

painting
. Area Pore Pore area ratio

POt | [A]) | Number | AreaGut, [B)) | (%, [BJ/[AIX100)
1 5.08 27 0.09 1.77
Manually 2 5.23 29 0.11 2.14
painting 3 5.16 32 0.10 1.90
surface 4 5.20 27 0.08 1.54
Avg. - 28.8 - 1.84
1 451 32 0.21 4.65
Spray 2 5.22 72 0.36 6.90
painting 3 5.20 65 0.36 6.88
surface 4 5.20 61 0.43 8.31
B - 57.5 - 6.69
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Fig. 2. FT-IR analysis of samples (A:

sample painted by spray)
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Fig. 3. DSC analysis of samples(upper: sample
painted by spray, sample
painted by manual)
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