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APPENDIX A

Tests for Unsaturated polyester
Al. Acid Value (ASTM D 1639-90)

This method is used to detemrire the free adidity present in the norrvolatile
portion of resins. The speamen (23 @) is dssoved in a mixture of tduere ad
methand (030 VA), then is titrated with 01 KOH using phendpthalein & an
indicator. The add value is calculated asfallows;

AcdVaue(mgKOHG) = WK
SN
Where:
V =vdume of KOH salution recired for titration of the speamen, m
K =weight of KOH par millilitre of KOH solution, ng
= speamenweight, g
N = nonrvolatile contert of the meterid eqaressed esadedimd fraction.

A2. Non-volatile Content (ASTM D 1644)
The method deterines the fradion of resin thet is relatively satisble a

temperaiure of the test (105°c, 3 h) while volatile saverts are driven off. The non
volatile contert is calouated asfollons;
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Nomolaile cotert, % = {(GAYS}x 1D

Where

A =  weghtofaurinumdsh g

c = weight of aluniniumdish and contert after heeting, g
A3, SPI Gel Test

The spedimen is messured by curing a 60°C and plotting the excthendl
tenperaiure agandt time by the tenperature recarder. The tine is required for the
mixture from65°C to reach 90°C is defined as the geltime, the time is recired for the
mixture to reach the mexinumtenperature from 65°C is defined as the cureltime, ad
the teperature for which the spedimen to reach the mexinum temperaiure is defined
asthe meximumexathenic tenperaiure. The eande ggah is doanin Hgure A-.
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APPENDIX B

Mechanical Properties Tests for Unsaturated polyester

Bl. Tensile Strength (ASTM D633-93)

Ternsle srength is anessure of the resistance of ameterid to stress pulling in
oppasition direction.

Tensle sregh (N9 = Load (N)
Qosssediod aea ()

Loed is the maximum loed to cause failure of the spedren. Qross-sedtion aea
is the multiply the width by the thidkness of the nedk area

B2. Flexural Strength (ASTM D790)

Hexurd sregh is the meximum flexural dress thet datained by a method
wherein the product of the flexural load gopied to atest pece @ ageed test ad the
dstance batween supparting paints is divided by the width of the pece and the sure
of the height of the test piece ad is mulitiplied by afadar.

In this study the spsaen size of BX5E mMmand the e is 48 nm The
tested spedmenis daoed an asypparting as shoanin FHgure B-|
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2.4mm AN 24mm

Support Span 4.8
Figure B-| Aexural strength by Three Paint Loeding

Foud sregh(Nmm) = 3AL
2

= loed & the gven paint on the load-oeflection aunve (N)
Suppart sen (mm)

= width of spedren beam(mm)

= thidaness or depath of spearen (mm)

O T r T
|

B3. Heat Distortion Temperature (ASTM 648-82)

Heat distortion termperature is atenperaiure thet the test ber hes defleted 026
nmm This tenrperaure is recarded as the deflection termperature uncer flexural loed of
the test Spednen

The spednen is inTrersed under loed in aheat-ransfer medium provided with
anmears of raising the tenperaiure & 2°c /min as shown in Hgure B2
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BA. Hardness (ASTM D785-93)

A Rockwell herdness nuntoer is nunoer derived from the net increase in degath
impression &s the load on anindenter is ineasad from afixed minor loed to amgjor
load and then retumed to aminor lced. In this study, Rockwell herdness scaeis the
following:

Rockwell Hadness Sde MinorLoed  Migjor Loed Indenter Dameter
(Red Dial Nunrers) (ko) (ko) In. mm
M 10 10 02500 6.350

B5. Weathering Resistance (ASTM G53)

Weathering resistance is messured by the goparatus under this pradtice thet is
intended to Simulate the deterioration caused by weter &5 rain o dew ad the
ultraviolet energy in sunlight. Spedmens are atemetely exposead to ultraviolet light
dore ad to condensation dare in arepetitive oyde. The uv souee is an aray of
fluoresoert lanps, with lamp ermission concentrated in the uv range. Condensation is
produced by exposing the test surface to aheated, saturated mixture of air ad weter
vapar, while the reverse Scke of the test oeamen is eposad to the codling influence of
ambiert roomair.

Qe of uv eposure time ad tenpeaue is 4 huv & 60°c, 4 h
condensation a 50°c and the test duration is 110 h in this study. The test Soednes
shdll be mounted in Stationery radks with the dane of the test surface pardld to the
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plane of the lamps at a distance of 50 mm from the nearest surface of the lamps, as
shown in Figure B-3,

The Q-U-V Accelerated Weathering Tester

Room Air Cooling —;
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Figure B-3 Apperatus for westhering resisiance test
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APPENDIX ¢

Table C-1 Visoosity of arthophthalic and isophthalic UPR

W\Eight ratio of Viscosity (cps), 25°C

UP: SM: MVA Otho UPR lso UPR
®b:3H:0 S6¢) 10
6:30 5 523 %/
®b:5:10 49 e50)
®b:0:5 433 88
®b:5:20 1 ™A
6b:10:5 40
6:0:3H 8% 2

Table G2 Nonrvolatile contert of arthophthalic andlisophthalic UPR

WEight ratio of Norrvolatile contert (%9

UP: SM: MMA Otho PR Iso UPR
®b:H:0 643 646
6b:3:5 60 4.7
6:5:10 662 649
®b:0:5 b2 648
&b:5:0 68 2
®b:10:5 b8 b4

6:0:35 666 660
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Table C-3 Acid Value of orthophthalic and isophthalic UPR

WEight ratio of Aad vaue (mg KOHg)
UP:SM: MVA Otho PR lso UPR
6:35:0 24 110
6:30:5 27 11
®b:5:10 272 n1i
6:20:5 27 110
®b:5:20 235 15
66:10:5 22 116
®:0:3H 28 107

Table G4 Gal time (Qup ¢l tet) of arthophthalic and isophthalic UPR

WEight ratio of G time (min), 25°c, 302 W% MEKPO 10wit%

UP: SM: MMA QOtho UFR Iso UPR
®b:3H:0 64 97
66:30:5 120 188
®b:5:10 174 23
®:0:15 287 b7
6:15:20 369 41.0
®b:10:5 04 a2

65:0:35 1639 20



Table C-5 Gel time (SPL gel test) of orthophthalic and isophthalic UPR

WEight ratio of
UP:SM: MMA
6b:3H:0
6b:3:5
b:5:10
6b:0:15
6b:15:2
6b:10:5
6:0:3H
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Gl time (min), 60°c, @02 Wi% MEKPO 10W%

Otho UPR
12
19
25
35
46
26
62

Iso UPR
12
15
17
22
32
35
50

Table c-6 Quretime (JA ¢d test) of arthophthalic and isophthalic UPR

WEight ratio of
WP :SM: MVA
b:3H:0
b:3:5
©b:5:10
b:20:5
b:15:20
6b:10:5
6:0:3H

Quretime (min), so-c, G002 W% MEKPO 10Wi%

Otho UPR
30
34
40
a0
a9
70
69

Iso UPR
29
2.6
30
34
41
50
a3
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Table 07 Exothermic peak temperature (SPI gel test) of orthophthalic and isophthalic
UPR

WEight ratio of Exathermic peek tenperaiure (°0), 60°c, G002 Wi%

VEKPO 10wW%

UP: SV: MMA Otho UPR lso UPR
6:3H:0 1 10
6:30:5 18 190
6b:5:10 1% 15
6b:0:5 %) 166
6b:15:20 15 130
6:10:5 17 15
6:0:3>H D %

Table 08 Tersle strength of artho UP themoset palyester

Weight ratio of Tersle strergh (N D)
Otho UP: SM: MVA Amourt of MEKPO (%ovint)

05 10 15 20
6:35H:0 £?) €3] 3 3
6:30:5 A P 40 40
6:5:10 €3] €3 €3] €3]
6b:20:15 A P H b
6:15:20 37 HA 3 K3
6:10:5 2 3 D 5



Table C-9 Tensile strength of iso UP thermoset polyester

W\Eight ratio of Tersle sregh (N D)
Iso UP: SVi: MMA Amourt of MEKPO (%ovin)
05 10 15
6:3H:0 3 3B HA
6:30:5 i £ 3
6b:25:10 3B 4 3
6b:20:15 Y 3 43
6:15:20 47 48 D
6:10:5 4 H 40

Table G10 Rexural strength of artho UP themroset palyester

W\Eight ratio of Hexud srengh (NnmD)
Otho P : SM: MMVA Amourt of MEKPO (%ovint)
05 10 15
6:3H:0 A 0 &
6:30:5 » 63 &
6:5:10 IS 6¢) 6¢)
®b:0:5 Lo 6 0
b:5:20 2 6/ )
6b:10:5 57 57 8

N
(@)

S & 8 &8 & 8

N
o

Jd Jd 8B KRB

57



Table C-I1 Flexural strength of iso UP thermoset polyester

WEight ratio of
IsoUP : SVI: MMA

66:3H:0
6b:30:5
66:5:10
6b:20:15
b:15:20
6:10:5

RERRLR S8R B

Hexurd srengh (NmmD
Amount of VEKPO (%ovin)

BR® 8 R QK5

Table C-12 Harchess of artho UP themroset palyester

WEight ratio of
athroUP SV MVA

6:35H:0
66:3:5
6:5:10
b: 0.5
b:15:20
b:10:5

B8R B MBE

Amourt of VEKPO (Govin)

BB BRE L

Hadhess

S B8 BE 8L

S8 BEBREBG

588 188N

N
(@)

8 8 8 B 8
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Table C-13 Hardness of iso UP thermoset polyester

W\Eight ratio of Hadess
lsoUP SV MVA Amount of MVEKPO (%ovint)

b H:0
B D5
6 5:10
b 20:5
b 5:20
6 10:5

SEBRBERERS
BERBEREBRERESG
SERRERG

Table 014 Heet distortion teperature of artho UP themroset polyester

WEight ratio of Heet distortion tenperature (°c)

atho UP: SM: MMA Amourt of MEKPO (Yovint)
05 10 15
6:3H:0 12 2 7
6:30:5 &b & Y
6:5:10 63 65) 63
6:20:15 6 P 3B
6:15:0 3 al 49
6:10:5 3 B D

8HBRRRS
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Table C-15 Heat distortion temperature of iso UP thermoset polyester

W\Eight ratio of Heet distortion terrperature (°O)

IsoUP:SM MMA Amount of MEKPO (Yovint)
05 1.0 15
6:3H:0 S D 110
b:30:5 A i(05) 107
6b:5:10 @ o IS
b:0:15 &b 7 A
6b:15:0 J4" & 0
6:10:5 6L 6% 0

A8NB88BN



VITA

Mss Sasiwinal Siivwarodomwaes bom on Seatenber 27, 1971 in
Pranakorsriayuithaya Province. Se received her B.s. in Chermistry from Faculty of
Soenoe, Chulalongkom University in 1988 Snce then, e hesjoined with Bermdl
Resin Co,, Ltd sinoe 1993 Sebegen her Mediers dagyee study in palymer saence,
Programof Petrochemistry and Polymer Saence, Chulalongkom University in 1997
adrecaved aMester © degee of Sdencein 190,

61



	REFERENCES
	APPENDICE
	APPENDIX A
	APPENDIX B
	APPENDIX C

	VITA

