W&

ST PR

Coating®& Polyurethane A&

1. A <

Polyurethane coating2 *1217}#) AEE A
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o § chekgt XS zHA & 4 ] Wil 2
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2. Polyurethane Chemistry
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3.1 Polyisocyanate

Coatings el lolAe P& Z74S Ze
polyisocyanate”} B3 e|c}. Toluene diisocya-
nate(TDD*} hexamethylene diisocyanate(HDI)
9} ke vyolatiledt diisocyanatet A A1-4317]
= o8 o2ty shehikg-& ol -84 poly-
isocyanate2 A3 F Al4-go] nl 3,

& BA%E 2= 9 volatiledt polyisocya-
nates @A HELS 53 2k 1 pol-
yol3t #}=ke] diisocyanate® HHSAI7)E Hbd,
2) diisocyanateS7]2] biuret® ¥4 4171 W,
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3) diisocyanate® trimerization*]# isocyanu-
rates A7 W Sl Ark. 99k FL
wh E-ofl 93 oJ2]7)9) isocyanate”] & ZiL
=7l e HEgES ¥4 5 Adth

AZ 3%l polyisocyanateS-8 W2 50% o]
Aol &9 el o] glow NCO7|9 #&F2
23 E Ha]A] 8~22% HEo|t}.

7}3 ) E A polyisocyanatex trifunctional
alcohol?! trimethylolpropaneo| TDIE HF-8-A1#
doize}, ko2 ZAWUY monomericdt dii-
socyanatet FHF A AAstH Holx 1% o]
Wl S| & slefof &},

3CH3— CsHa(NCO)2+ CHa_ CHz_ C(CHz“‘OH)s —_
CH3—CH;~ C(CH;—0—CO—NH—CgH3(CH3) ~N=C=0)3

o] polyisocyanate= Desmodur L %=+ Coro-
nate Lojgte AEH-E 23 s

HDIZ %€ biuret ¥4-& o] &3l 43 poly-
isocyanatex monomeric&t HDIE A 9] zt1 1A
o o]Zl& 3 mole®] HDIZ 1 mole®) E&
k-2 2171 A, o2 biuretizing A1FS ek
HDI®} uhgA1A FA4E + oldh

30=C=N—-(CHp)s—N=C=0+H,0—
o 9
i
0=C=N—(CH2)—N—C—N—-(CHp)s— N=C=0+CO,
!
C—N—(CHp)§—N=C=0

ol
0O H

Cyclic trimerql 9% Isocyanuratex TDI,
HDI, isophorone diisocyanate(IPDI) 5] diisoc-
yanate2 %€ #4428 £ U0 2= o=
TDI¢} HDIE -8 %2°JA|& mixed polyisocya-
nurate = AHE31E o] i}, o] AHESE pol-
yisocyanurate< monomericd diisocyanate g #
o 3 oA ot

Aliphatic isocyanate+= hydroxyl7] ¢}2] k-3l
=2}, 2
2| } aliphatic polyisocyanateE ©]4-% coating®
A% u-g# hydroxyl”| & zZte HEE pri-

A] aromatic isocyanate°l] vl =}-%-
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maryis AHS-@AY, organoting 2L Zvf
& AHg-3to = A3} curing Al AHE ZHE sys-
temg A& 5 sl

Aromatic polyisocyanatet= aliphaticZt 23} b
A AT Ape) 7} v Flo) el EA YA R

& zle] & R Fc}, Aromatic polyisocyanate
E o] £3 coating UVl =25%& of 3hi
alo] dofdr}, StabilizerE AHg-3hd ol2ig
FRPANE TE F AT DA FHPAo] o
e AztE. %E B ATE R4S gA
¥lr}, 22|22 aromatic polyisocyanateE o] 4%k
coating 7ol Al7e] 2ol Fof= Ald
ojA]5= otxlc}, wbH HDI biuret, HDIE ] 4%
isocyanurate, [PDI 59| aliphatic polyisocya-
nateE ©] 8§ coating2 Wel ojs) 43 A
3B 2 £-9)o|A] Ro]& coatingel]l F AMEE 5
Ao YEA =F wi$ FL log A
et :
%3] methylenebis(4-cyclohexylisocyanate) (H
-MDDE °] 43 coating® WTAel wi$ 7%
sla A7 AAE 2 uvé] kZo]u) hydroly-
sisell tigt A gAdo] wjg Zhsict.

3.2 Coreactants

Polyestert} polyether+ polyurethane ¥4 el
7} gl ol 8He HEABolr), v HE
o+ hydroxyl”] & Z+= vinyl polymer, epoxide,
silicon, polybutadiene, coal tar, alkyd 5 2]
S webA w9 FEYY Bx: AR5 Eo] A
4=},

Polyester®] 7§ #zleFo] 500~50004 %
H+ Zo] o] 2:0]1 polyetherd ¢ ¥
Zlgko] 1000~4000A % == Zlo] Weo] 2qlr},
PolyesterE ©]£% coatingell ]3] polyetherE
©]-8-3} coating®] Y4 flexibledt ¥ AL
7o v hydrolysisell W& A}Ade] b, =}
oxidative degradatione] W& A 3A-L polyes-
ters ©]4§ coatinge] o Et}.

Hydroxyl”| & Z'& epoxy resin® polyisocya-
nate2}2] uk--o os o}F FL& EAHE z:e
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filme AL 4 gk o filme oJsix &
A el Fon LuiztEr), o e
slatebEo gt MgAdo] Frl.

Hydroxyl71 & 7zt «32] 714 9] silicone resin
polyisocyanate} 2] ¥h-g-o] AT = o] He=d sili-
cone resin polyisocyanatev} polyol 5 t©HE
AHES A 4olA dv FAAE % 9l
Polyurethane filmStell siliconed Hrsl= =
filme] WE S Z712719 silicone®] coating?)
hydrophobic¥t A2& ZF7/MAZL 2234 Fd e
RS F7HA £

Hydroxyl7| & 2zt vinyl polymert} alkyl re-
sin#} polyisocyanate2}2] Hh-g-& ©]-43F polyure-
thane coating®™ E% HolollA A|E= 9)rh,

Polyamine®} polyisocyanate2}9} wh-g-& 1%
w2 7] wjFo)) two-component coatingell ©]4-
5}7) o}gc}. 3127t blocked amine, & oxazoli-
dine°]} enamines-& &% wel Alg-0] 75
st}

3.3 "= M

Polyurethane #4-% & 712E2E9 Al
of o8] wat A= 7| REAE HrtsEE 49
vlef ule} FFH o2 doIx|= polyurethane
EAo] =Y flexibled Aol A H8 gdslzn
brittlegt RA7A] o} F gt FH polyure-
thaneS AT + Uth, =3 7|E2EAEY &
2]z el Ael, branching®] A%, functionality
E% 2 polyurethane coating®] A6 & o
Fe Frf,

Polyol 9] hydroxyl group®] %9 71 &, func-
tionality®] F7h= 3% coating®] EAEL wd
B} brittledtA] gkEr}, %3 functionality?] %
7be L crosslinking AEE 7lAew F&
W 3}atekEAd & e Al gk, whdel hydroxyl
group2 A ZtZ 9+ polyold AH&3stdd, X}
Hz#3 flexible§ filmo] Fo]Xit},

NCO/OHS] u]7t 180} 2hA] Abg-3w, odoAl
coating film®] EAdo] ¥t} flexibled) x]n] W3}
epE A yhopAlr), Higel NCO/OHE ®17}

18.c} 24 AHgsbd, @o)A coating filme] =
Aol B} a2 ™ crosslinking?) F =7}t =
obxl= ujslstefEAle] FolAlcy,

4. Coating®] =+
4.1 Two-Component Coatings

Two-component system-& AH4-8}7] Aol pol-
yol#} polyisocynateE ©l2] E3§ajx] Fu|gc),
222 & isocyanate®} hydroxyl7]9] #hgo] &
3 FAlo dejvby 2 A2 viscosity’} A
A3 Fheta, LS Ao e gel A
iz #Hoh, 2222 two-component system-2
E3F coatingel] °1 2 A|7}7}A) 7} A §H-E- ubA
Aok o] AFH AZHE pot lifed} Frch,

4ol & AL4-3l= coating systemol] A& &3]
binder, pigment, filler, &=} & ol }71E5&
ekl gl

Two-component coating system¢l] 41+ coronate
L, HDI®] biuret, HDI®] isocyanurate 5-°] poly-
isocyanate® A==l o}, o] system& AL
el Ao Ao curettoTE olF L% B
AL Z2A & 5 sl

£3] AEEAAE S EE esterfit, ke-
toneft EE aromatic A EYE toluene, xylene
%ol Atk Isocyanater &3 & ur-gslr] o
2o, <1213 systemo] AH2H+ solvents A
7VEF} wrEAde] glojor & But ozt Eo
ko]l & 4 gl 7 "l ool gk pig-
mentt} filler5% 92| isocyanate”] ¢ ¥h-3-Ado]
glom o=y,

4.2 One-Component Polyurethane
Coatings

4.2.1 Moisture cure

=717} isocyanate”] 4] prepolymer&& A2
A A F719F HZ A1 polymer EA-o] dojA]
coating®] A =EH 0] 93-S systemS- one-co-
mponent coating E+= one-package systemo]2}iL
et Moisture cure BFjell 2]+ polyisocya-
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nate prepolymert diisocyanate(MDI, TDI,
HDI%) ¢} polyfunctional polyethers}e] Hh-g-2 2
#¥ @A, polyisocyanate(polymeric MDIE)
¢} polyfunctional polyethero}e] uhH-go 2 ¥
A=t} o] prepolymere NCO%o] 3~16% A
Eol] Ao o}F Az Rel AAF A5
o & qtA s}, o] systemol| A o] &3t= cure®}

£ isocyanates} B2 ub-gol o] o]
wk-2-9] A3} dojx A A F3] LA polyu-
reac]”] wj-Fol o] system urea”’| ¢t urethane
718 2% 7= coating system®]th. ZL2] X isoc-
yanate”] 9} E9] ubg- o 24 E] A= o4k
B4+ coatinglell bubbled HFAET A= 3l
the A-g Fostoiol o), EF cured] SEE
FNFY $=9 YAY IAE Zerh

4.2.2 Air Drying

o] system-2 ¥t}& one-component coating sy-
stem2 2 4u]E 33 urethane-modifiedoil
o)} urethane-modified alkyd3 e} E st ot

o] system Aol AxO 2 coating®]
2tA "o}, Urethane oil2 linseed, soybean, saff-
lower 522 HE & qilol polyolS transeste-
rificationA]7] ©}-& TDIY} IPDIS} Z-& diisocya-
nate$} HHA|A I

0
I
CH;—0—C~—R
0

I
2 CH-0—-C—-R+0=C=N-R'-N=C=0 ——
|

CH;—OH

0 0

It i
CH;—0-C~R R-C—0-CHp
| 0 0 '

I ]
CH-0-C-R R-C—-0-CH

|9 v
I
CH;—0—C—NH-R'~NH-C—0—-CH:

R=Unsaturated fatty-acid residue

Urethane-modified alkyd(uralkyd)+ alkyd §
Az} wlsg yhgoz e dejzl=d alkyd ¥
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Ao £8] 220]¥= phthalic acid WHAl) diisocy-
anate® &the 7o) o & Aeolth, dAAQ
cure: oxidative polymerizationoll ¢}s] Aol
£ o] AL oilEAF Wl ESAjste o1F Aol
2]} ot} Metal octoater} metal naphthe-
nate’} cureg FZA7]% FuE 229t

Urethane”| & 3Ajo] AxE FAA]7]4 7|4
A RS PN L WEgtEFLE FANR
t}. Urethane-oilo]“} urakyd coating system-
Al A3 J1F o systeme FAY + 9

£ Aol & Ao, 28y two-component
polyurethane coatingoll A8} 72 EAE d7le
ol&c}, ytel ©}E air drying systemSEE
UVell 98l cure=l= system®} electron-beamol]
9}8) cureslE systemo] Ut} ©] coating sys-
temoll 4+ hydroxy acrylate® capping¥ polyu-
rethane prepolymerE 7]& EAZ A,
4= AMS-E R o HErt v polyfunctio-
nal acrylate H7}1&& o] 43 3Agc}. o7]ql&
UVE zo)9 free radical® ¥4 3= initiator”}
A7 =8}, 23 2= o] systemell UV} electron-
beam< ZolH systemW Y o|F A o] FE5HA
g}

4.2.3 Blocked Isocyanate

AW A one-component coating system- bloc-
ked(capped) ©1 1A isocyanate® AH&-3te o]
t}.9 o]2jgt blocked isocyanater ALolMe
A3l & XA £l 5o isocyanates

A WA e,

)
Il heat
R—NH-C-BL —=— R—N=C=0+BL-H

(0]
Il
R-N=C=0+R'~OH —> R—NH-C—-0-R’

BL=the blocking compound
o] system®] SAL ARl $53e A&
7}8)& o cure’} =+ one-component system®]

L Fadl polyol® blocked polyisocyanates
&34 34270}k Blocked isocyanate® ©l
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Blocking® A As=dH Hag g =&
isocyanate®] =2} o3l blocking agentoll &
2 g}, XE 2] A% blocking groupd ol o]
isocyanate® A AA7l=dl 120~250C AHx =2
10~30% A =7} H 8 3}c}. Blocked aromatic po-
lyisocyanate”} aliphatic®l Xt} A o] &
x4 E3 € 4 ). Blocking agentoll u&
blocked isocyanate®] ¥2E7} & A€ al-
cohol>lactam>hetoxime>active methylene com-
pounde|t}, ¥

4.3 Powder Coating

Powder coating system-2 2v]& A}83}x] o
£ coating system 22 dry powderE coatings}
24 = ol AA 7 A coatingE e sys-
temelth, A HHE H /EE XEE &7
SEAFIAY AA7]|HA AYE o] 83l coa-
tingdt22}l e Kol HEAA|AY, L=F &9
A Y2 AFE £844 9 resinel] =}
2= 23 curingo] Yoiv}r|x &t} Powder
coating system< A3 5% WFAE e
We etz E $43kch EF ©] systeme
FAHEE A9 FuElA] detes o] mriE
FAolw, zeli oA Y coatinge 317]
LI o AAHEe] 7FsEH, S ARS-ElA|
%71 Wl &l & AME-gtel W2 v g EAv
FAAAL] o5 g FAEe] o] systemolAe ¥
o= Aol AAEC|th @A 2 T4} 25um
ol3t2 & XA oFve HIlw FUF =
Z7} g Hld 53 2] ¥R #
At =271 FAAFLE Her)

Powder coating systemeoll© 9744 plastic
d7AA plastic ZFF A4 4 k. Qo
24 plastice F2 125~1000um AESHE F
7A-g coatingS Y o A}-8-3tch. dAFA plas-
tice 2 coatingS ¥ o A= =4 epoxide,
polyester, acrylic, epoxy-polyester 525 7|& 2
2 3l system® A ¥,

714 dubH <l polyester® 7182 & & poly-
urethane powder system-2 hydroxyl number”}

30~300 A%<l saturated polyester2} 7 isocy-
anate o] F-A ¥]2 10~15% AES+E bloc-
ked polyisocyanate® crosslinking A|2f22 A}
4-3k= AHelth. Crosslinking A2k 2 7}1A dg)
2:0]= blocked isocyanates= e-caprolactam-bloc-
ked IPDI} e-caprolactam-blocked TDIZ} 22 0]0j
o] 7$-olx aliphatic diisocyanate® 2% 79]
3 FAdgle] Lol ot kA o) 8 Ak
A& A5 ¥ "8} Aok

Polyester®} blocked isocyanateS AF&3H& po-
wder systemol| 4] ©]9}z-& powdert softening
point7} 50C °]4d "8yt Q. 2 olfE
AAgFel S5 A4 947 fs Aol Po-
wder coating systemel 4= pigment, filler 52
E33h= 797 %}, Coating 3Hg-& 2% £
FAA & AL ohg 180~200C AER 15~30%
¢ 73t cureAZek. o] systemel] FE
220l Zu= stannous octoate® urethane 34
& 3A F31%),

4.4 Fully Reacted Polyurethane Coa-
ting

4.4.1 Solvent-borne system

°] system® ¥& EAEFE & polyure-
thane®] 44L& o]&3te] A A coatingdt= sys-
tem2> 2 3] Svl-g Az 98 filmo)
FAEh BeAel wa, & Fuse 49
ARG filmE FEuel AL ¢ Yz v
2 FL EAS A & 5 ok sAu Zad)
Srfol g AaAo] vl ol S50 o)
weA b,

MDIY} IPDIE 7|#22 d& o] systeme
FE 5~25% resing e P& FEY £9
A2 ALEE QA 7}EF flexibledt 4919
Fxegdog gy 2qlr},

4.4.2 Aqueous Dispersions

o] systeme B& EI3HE systemo 2 99
system B2 ¥ o) §7)49)E %A gon o}
A ulE-g AU 5 dE JrkA <lAe]
et ©] systeme lineardt 9 7}4&Al polyure-
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43 ©] systeme wiret} coil® coatingol] A
33 o8 AYH AgElA it

thanes Bl disperser| A4 A4 E& 2
A7l A wteZ cured A filme 3 A4
7= systemo]t}.

Aqueous polyurethane dispersion system-2
19603 Holl A5 alEe] Hed 2 HE
o3 3% 1000707 94 JA 2EE A,

Aqueous polyurethane dispersion system-= 3]
+9l= solvent-borne polyurethane systeme] 2%

ol Rl hAlsi A A L57] A2l 1 HE
AE2AE 2 4271 GUEs AFES W
2] A-%, textile, leather, rubber, paper, foil,
plastic, metal 5 W& %ok EA9 coatingel
o]-g-o] 7}53}c.

o] systemol] 2:0]+& polyurethane®] 7}#o} €
713 2% £442 A7 aqueous dispersions
Bt Zlolth, I1#]E 2 polyurethane® back-
bone®ll ionic& groups Fol Yo,
thane ionomer& ®H&°] Eoll dispersionA] 71},
12) & 7) A ionic¥} groupe whA] WlHel x| st
emulsifier?} o] #-4-3kc}, o] polyurethane io-
nomer®ll 4 ionic group2Z& ¢ o]2A =& &
o]2A EF 2d F Stk 2 AF Eojrd
ofefj o} 2,

—0—CO—NH—R—NH-CO—0—CH,~ CHz— N(CH3) —CH,
—CH;~0~—CO-NH-R—NH-CO-0-

% polyure-

acid or alkylating agent

N
—O—CO—NH—R—NH—CO—O—CHZ—CHZ‘I\!I(CHQ —CH,
—CH;—0—-CO—NH—R—NH-CO—-0— A

cationic polyurethane ionomer
—O—CO—NH—R—NH—CO—O—CHZ—?(CHa)—CHz—O—
CO—NH—-R—-NH-CO-0— COOH

base

—O—CO—NH—R—NH—CO—O—CHZ—(IZ(CHg) ~CH;—0-
CO—NH—R—NH-CO—0— COO™B*

anionic polyurethane ionomer
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Nonionic aqueous polyurethane dispersion sy-
stem® §H30] 75del olAL hydrophilicdt
polyether chaing polymeroll 4bqlste derl,
AE Sol G EA=FE 2 poly(ethylene
glycol) ¥ polyurethane?] backboneel] ZA}HA
A4 + sl

—0—CO—NH-R—NH-CO—-0—CH;—CH,—
N(CH3) —CH;~CH;—0—~CO-~NH—R—-NH-CO—-0-
!

C=0

|
NH-R—NH-CO-(0—CH,~CHy),—R

3 nonionic’¥ 2 ionick AL A AHEF
system® Mo} g}, 19414

Crosslinkingg =¢3td #HFEHoz JAA
filme] 4o Mgd 2L Eo At MIAHE F
AN g St dE
thaneol]l &2)3l+= carboxylic acid group2 aziri-
dine2 ©]-43}ed crosslinkingAl1Z 4 slch.1® Al-
koxylated

£} anionic polyure-

melamine-formaldehyde  resin$
aqueous dispersion systemell AH8-8H crosslin-
kingg =4 5 slvh. & coatings & ¥ &
L%l A cureA] 7] E5ll methoxylated mela-
mine resin¥ polymery] ¢} urethane”]v} urea”]
2}l whe-& %8 crosslinkinge] deoivdth, &
=& A2 533 systemS water-dispersible
blocked polyisocyanate® ©| 43l ZHeolth, £&
o]71 AA] crosslinkingAl7]€H £& 2571 ¥
L3},

o)9}zke} slA] 12 liner dispersion system}
crosslinked dispersion system®] &4-& two-co-
mponent coating system®] EAIF} wlm3le]
g Ee| B}, 1
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Table 1. Properties of films formed from aquous polyurethane dispersions

a Linear Cross-linked Two-component
Property . . b . . e . . d
dispersion dispersion flexible coating
Pendulum hardness, s 30 115 180
Reverse impact, N. m 18.08 18.08 18.08
100% modulus, MPa 1.38 35.85 20.68
Tensile strength, MPa 20.68 4550 3240
Elongation at break, % 700 170 110
Elongation set, % 10
Volume swell, %*
Water 15 0 0
2-Propanol 52 95 33
2-Butanone 640 146 95
2-Ethoxyethyl acetate 392 95 73
Xylene 310 73 73
1,1,1-Trichloroethane 700 120 95

a. Determined after drying for 2 wk at RT
b. Impranil DLN(Bayer AG)
c. Baybond XW-110(Mobay Crop.)
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