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Abstract : The mechanical properties of NATM resin were measured by SEM, FT-IR spectra,
tensile properties, mole % of [NCO/OH], and particle size analyzer on stainless steel. Growing
concerns in the environment—friendly NATM resin, we have synthesized the solvent—free NATM
resin to be coating on metals such as stainless. The properties of the synthesized NATM resin to
be contained polyols, MDI, silicone surfactant, fillers and crosslink agents(diethyltoluene diamine,
anhydrosorbitol), that they have highly stronger in intensity and longer durability than general
NATM resin to be contained polyols, IPDI, silicone surfactant, fillers in general packing materials
and coatings. The rigid segments of polyurethane in mechanical properties of coatings were due to
cross linkage and the increase mole % of [NCO/OH]. In conclusion, the NATM microstructure
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with cross linkage can be good material for coating of anticorrosion of metal substrates such as

stainless steel.
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NATM #2= L2E2otoA Zdd BEX]
2] 718t FHo g2 NATM3H AHE: 5
A Z899e X (polyurethane resin)+&=
71EY f71 W& AMESt= NATM-Resin®]
MFgoz dgte] T3} Rock-bolte] 2ol
AFERICH]. FRE A5k, A, & AFATA
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St A= Wl F237 Zofolth 4t
AzAY g ARl AHIAH A AEH
ol PERd AFEEE HolF
o] ¥stal Sle], o]& sidshd
Aol FEe] Fgol 2
gote] =22 NATME 12
Al 8 FARA H2, W

| g5 e W 222 24
24 Hi9 gS ZE e ofler Al
a9 A gaprt vl 28z Ajgo] Alg
gt Aot 7]Ee] NATMSA|(EEE, IPDI
(isophorone  diisocyanete), A= AHZ/A],
Z A (fume silica, Al,Os, MgO, CaCOs), 1)
£ B ot gHo R st FEt =2 X
ojtf M3 Alell Algol oY HE, Ad, ATt
o] &4o] wie Fith ol=et EAMES oidst

T2 Z3L,  4,4-methylenediphenylisocyanate
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MDD, AdE AWEFA, ZtaAl(crosslink
agents diethyltoluene diamine (DETDA),

anhydrosorbotol(AHS)), & A(fillers)S Ar-&st
of A A7 HgAol et A& A

prepolymer® ST, FlaAl, AWNTAA, Z0

St 8 (hard segments)= Zk5& dSto] UseHy,
WEd 9 AEE 7S 28 2 EolHA

A4 FIF FA= A" W &8
T U= AE Aot

2. 49

2 =wolA AR EE&2  AldrichAh
alycol(PEG)400,  PPG1000,
polyesterpolyol, polyetherpolyol ¥}
polytetramethylene glycolPTMG)E Fd5to] A
&5kt

TESHE e AASH] flste] EYES 5
AIZFEQE 100 CollA] Xt Fof ARSIt
MDIi=  ICIAFS AlEFS  AMgsHRoh  Zdel
dibutyltin dilauratet= Switzerland FlukaAte] A|
Fo ARSI AxARl AEE edS oA
ARl A TYskct. L9 =RAN
(reinforcement agent)¢l Al,Os, CaCOs, MgO,
fume silica WAlEZE =4S ARESEATE 7h
Al DETDAY AHS 52 Junsei Chemical Aol
A F-dsto] ARgSEH

E47]7]1%=  Lab-Line Instrument INC
(Germany)Ate] =AW 36082 7AZx7|et FT-IR
460 pluset Philips(USA)2] XL-30E SEM2 A}
Botith. I E SAce 4+ IMADAZ|Y]
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At
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MAs ArtetRA wrg-S Dt 2 ¢ (@)
prepolymer, MDI, Zuli, &£XA|, 7tu TAA],
SAAE Argote] Bd A" =ms 45t
oh. E9SE=PU) 20 Aol ZhuA] €]
= Ha el wet 7142 E4<1 NCO/OH
mole %, YEEA7|(particle size analyzer)2}
SEM& S74ste = A 48 &
2ol 242 prepolymer 100 goll F#A 10 g,
Zu|e} 4374 1 g2 MDI 55 go=2 Adshy
o AlE-2 Mg A EE 304SUS 5x5%0.1 cm 3
7|2 isopropylalcohol} opA|Eof ZHzb A& stof
Atgetdet A& dip coatingdte] 150 T2
QB 2A7EE BT EA4S 39
SAste] e ok =R 4RV &
HE(particle size distribution)= #lo]A 4tete]
CoulterMiami FL Co., model No. LS230,
USA)Z ZAstalct.
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Fig. 1o]A AAdel Z#Z= polyols, F3IA|
A ZAHEGA, Zujet [PDIE "H-eAI1A 4373
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Fig. 1. FT-IR Spectra of coatings on Polyols+
fillers +silicone  surfactant + catalyst
+IPDI(solid line), Polyols +fillers  +
silicone surfactant + catalyst + MDI+
crosslink agent(block line).

A S . N LB
Particle Diameter (um)

Fig. 2. Particle size distribution of coating on
stainless steel with different

compositions.

(@) polyols + IPDI +fillers + silicone

surfactant +catalyst

(b) polyols + MDI +fillers + silicone

surfactant +catalyst + crosslink agent

Fig. 3oll4 Yebd SEM-2 (a) polyolsit 53
A7t &3tE odd 42 IPDIE &3tste] &
Bab rxA3kA7l Aolal, (b)= polyolse]l &7
A7t 23tE oEd 2o MDIE &gste &
skt NATM $=2]o]H, (c) polyols]
a3t AgAE A9 7taAe MDIE
sgtsle]l R4 SRS NATM $A12A
(@<t bE wf$ WU Fxa et
Fig. 3014 ZtaA|e] ghegoll what HaA|Z] £2
wHoltt, ZtwA 9] steFe] 0% wi= Ao moF
o] Aol 7l FeHHE HeRHIL o, A
AFA 9] seFo] F7FotHA Al meFe AP ofA
ot Fejrt wistelalom, Aol 37]7h &obx
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Fig. 3. SEM Photograph of Composites foamed
for NATM.
(a) polyols +fillers + silicone surfactant
+ catalyst + IPDI
(b) polyols +fillers + silicone surfactant
+ catalyst + MDI
(c) polyols+fillers + silicone surfactant
+ catalyst + MDI + crosslink agent
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E3], Fig. 4= 304 SUS AlES HFE5HY
150°C stellAd 2A12F 53 @A Tl 54
2t SEM ARICR  (a)= polyols + fillers +
silicone surfactant + catalyst + IPDI®]1, (b)&=
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tiste] mpjet Wydo] A7|A] e Y ¢
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Fig. 4. SEM photomicrographys of coatings on
with  different

stainless  steel plates
coatings compositions.
(@) polyols +fillers + silicone surfactant
+ catalyst + IPDI

(b) polyols +fillers +silicone surfactant
+catalyst + MDI +crosslink agent
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Fig. 5. Tensile Strength of NATM resin in
terms of Different Mole % of

NCO/OH.

Table 1014 Alg&1& E227 MDI 9
[NCO/OH] mole %°]1, 7tuA= A 422
0.2 wtwolw A22, 3, 49] 7luA F=Fe 0.4
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Fig. 6. Effect of density versus crosslink agent
wt% on NATM resin.

4. 2 E

B A7 JlE NATM 47t oo
NATM 425 @4sted, &84, MDI, F
A, Zufjet 7FnAlE ARgsto] Rt EmEA
304SUSe| dip coating¥t Fof 150 Ce] QE9
A 2AFERE E7steklt. B NATM 39
& A 28T & Y= TrREA I
oA FEIY FO ofz] AFQlEoke] &8& 7t
Sotth ole A A% HAdel e, A
THEE glow AAHETE Wol AollA o4

Table 1. Mechanical Properties of PU with Different Mole % and Crosslink Agent

) ) ) Tensible Strength
species Viscosity(cp) mole % [NCO/OH]
(kgf/cr)
Sample 1 14.6 2.2 96.0
Sample 2 16.3 3.8 102.0
Sample 3 21.5 4.7 106.0
Sample 4 24.9 5.3 110.5
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