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APPLICATION

OEM RESINS LBS. 2002
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RESIN TYPE

RESINS OEM 2002

POLYESTER
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RESINS OEM 2002
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Specialty Coatings 2002
RESINS MM. LB

Military Camouflage
Aerosol
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APPLICATION

Automotive Refinishing

Industrial Maintenance
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RESIN TYPE

RESINS SPECIALTY 2002
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ARCHITECTURAL 2002
RESINS MM. LB

Other

Exterior SB

Exterior WB

Interior SB

APPLICATION
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RESIN TYPE

RESINS ARCHITECTURAL 2002
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Architecture
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Highly branched
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Dendrimer




Random Copolymer
Flexible




Block
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Homo polymer
Rigid
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Glass Transition Temperature
Mobility of polymer chains

Structure Free volume
Viscosity
Molecular wei ght /
Physi cal
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SUCCINIC SEBACIC TEREPHTHALIC
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BISFPHEMNOL A
1 10-DODECANE |

1.6-HEAANE
14-BUTANE

1 2-ETHYLENE |
1 4-BUTYNE

1 4-BUTENE

1 4-BUTANE

1, 7-HEPTANE

1. 6-HEAANE
14-BUTANE

12ETHYLENE: | 3 ; ; ; ; ;
-100 -50 0 50 100 150 200 250
Tg! 2 g alZ3a8y

lllllll"‘l




Tg of copolymer
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T_g 101 Tg, Toy

W, = weight fraction




WLF Equation

17.44(T-Tg)

logn T =13 -
51.6+(T-TQ)

n = Poise T, Tg=°Kor°C

L.E.Nielsen, Polymer Rheology, Marcel Dekker, 1977, pp33,74,133



VISCOSITY, POISE
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Tg vs MOLECULAR WEIGHT

OF OLIGOMERS
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VISCOSITY vs. HYDROXYL CONTENT

NPG/TMP/DIBASIC ACID
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WLF Equation

17.44(T-Tg)

logn T =13 -
51.6+(T-TQ)

Tgs=Cp-Cqp X Wq



VISCOSITY , LOG POISE, 25°C

VISCOSITY OF K-FLEX UD-320-100

Tgs=Cp-Cy xWs

CO = 243.9
C, = 365 Methanol
C, = 339 Water

Cq1 =320 Acetone
Cq1 =239 Bu-acetate
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Polyurethane polyol
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Viscosity and MW

Iogr]:A+CxI\/IW1/2

Number average chain length

P.J.Fory JAm.Chem..Soc., 62, 1057 (1940)



VISCOSITY OF POLYESTER BLEND

AT 109°C
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Solubllity Parameter

|nteraction parameter
Cohesive energy

Hildebrand, Prausnitz

Hansen parameter

52 — 6d2+ 5p2+ 6h2



Interaction parameter

Weak Poly.-Sol. Strong Poly.-Sol.



Solubility Parameter
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Solubility Parameter
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Waterborne Coatings
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Waterborne coatings

Soluble
Colloid
Dispersion

Acid number
50 - 200

20 - 50
0-20

Appearance
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Turbid
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VISCOSITY

VISCOSITY OF DISPERSION
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Mooney Equation
keVi

log n =log ne
2.303 (1- Vi/6)

N = Viscosity of medium
K. = shape constant (2.5)
0 = packing factor

V1 = volume fraction



Coalescence
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Crosslinking Creation of networks
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solvent resistance elongation
hardness flexibility
chemical resistance
durabllity
flexibility
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CROSSLINKED NETWORK
TETRA NAL CROSSLI
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DEGREE OF
POLYMERIZATION

NETWORK FORMATION
Ad + B2
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STRESS-STRAIN

FRONT FACTOR =1
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Flory-Rehner Equation
SWELLING OF POLYMERS

[In(1=vy)+ vy + x1v3] = Vin[vy” - m/2]
= Volume fraction of swollen polymer
1= Molar volume of solvent
v1 = Flory-Huggins interaction parameter

n = Number of active chains per volume




SWELL RATIO
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MW between X-LINKS
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POLYMERS

CHAIN GROWTH FREE RADICALS
ACRYLIC, VINYL

STEP GROWTH CONDENSATION

POLYESTER, ALKYD
EPOXY
MELAMINE



CHAIN GROWTH FREE RADICALS
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STEP GROWTH CONDENSATION

Polyester
R-OH + RCOOH — R-OCOR' +H,0

Epoxy
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