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PBT, PET¢] A XA historyE Table 29 v}
ERfiQich, dARAQl WA 443 PET 437} PBT
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Table 1. Polyester Resins

Name Chemical Structure

Polybutylene o

Terephthalate EO <:> g_ 0~CHy)

(PBT) 013
Polyethylene 0

i
Terephthalate EO ~<O)~ C-0+4CHy), }
(PET)

Poly(1, 4cyclohexadiene Q=R
terephthalate) (PCT) {O'C@f_O_CHZ—@CH}

Polyarylate (PAR) EO@(&@O-'@@&
[

CH3

Liquid Crystalline’ 0 0
b o @3

Polyester
(LCP)

Table 2. History of Commercial Production of Poly-

ester Resin
Year Maker Product  Trademark
early 1950’s ICI PET-fiber Terylene
early 1950’s DuPont PET-fiber Dacron
1966 AKZO PET-EP  Amnite
mid 1960’s Hoechst PET-EP  Hostadur
mid 1960’s Teijin PET-EP  FR-PET
1970 Celanese PBT-EP  Celanex
1978 DuPont PET-EP  Rynite

DExa st 7)a A 148 33 19904 59
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F2 & PET A7} @A = o] ot
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o ¥H& EP, FEP, PPS 5o| &S 2x)3tn
itk weba B Mo As EPEA ARgao] @
PBT 2 PET4o| tisl AFac).,
PBT =X]

Chemistry &! Properties

PBT+= poly(butylene terephthalate) Z& poly
(tetramethylene terephthalate)zZ 4] dimethyl tere-
phthalate(DMT) &-& terephthalic acid(TPA) ¢}
1,4-butandiol (1,4-BD)&
catalystE Al8-3}dd transesterificationo] 23] melt
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T, (fEHo] 22)E 51T, T. (&§ e9)E
225Co]|m, meltd] 540 Hovbtt, ¥ 23
sEwrt man, JFFY A Pl T &
g4do] lor, fEHo] wA<lcty, HDT(Heat Dis-
tortion Temperature ; ¥ 3 &%)+ 18.6Kg 3=
Al 54Co|tt, PBT9] 7zt properties”’} t}& EP
)8} tju] o] Table 30] JER} Uk,

Chemical resistance= crystalline 322 Q1&) At

Lo x &, oFAl, okd, cleaning solvent ¥ cjR5-
9] &7) &ujjoll A oil =& greaseo] = 60T7HA]
Zdr}, fv 2+ trifluoroacetic acid, phenol/chlo-
rinated aliphatic hydrocarbons, hexafluoro isopro-
panol @ o-chlorophenol 5] it}

T3} track resistance, dielectric strength 5¢J
electrical properties’} o0 E3] F480] ¥
o Fro] Wyt glojx P A Q) g vhERY

Table 3. Physical Properties of Neat PBT and PET Resin Compared with Those of Other Neat EP

Resins
Properties PBT PET PC Nylon 6 Nylon 66 POM M-PPE PP PPS
Specific 131 1.36 1.20 113 114 141 1.06 0.903 1.36
gravity
Water 008 0.1~0.2 02 13~19 10~13 0.22 0.14 0.08
absorption
Tensile 570 730 670 420 960 680 550 320 670
strength — 1690 — 670 —420
Tensile 300 200 110 30~100 15~60° 25~75 50~60 100~600 1~2
elongation
Flexural 845 990 950 1100 1160 915 580 420 990
strength —1176  —1270 —1200 —980 —980 — 560
Flexural 23000 24600 24000 27500 29000 26000 23000 12000 38700
modulus —28200 —31700 —31700 —31700 —28000 —17600
Compressive 600 775 880 915 880 1100 845 387 1130
strength -1020 —1056 —1130 —1050 —1270 , —1155 —563
Impact 42 15 84~96 36 33 48 15 24 3 ols}
strength —6 —4.2 -5 —6 —85 —36 —72
Rockwell M68~78 M94~101 M 70 R 119 M 120 M78~94 R115~120 R80~102 R 123
hardness
Mold 09~22 002 05~07 03~15 01~18 18~25 05~08 1~25 06~08
shrinkage —0.025
HDT 50~85 21~38 130 68~85 75~88 120 107~130 50~60 135
Coeff. of 6~9.5 6.5 68 8~83 8§ 61~10 33~77 8~10 49
thermal exp.
Dielectric 25 30 15.8 15.8 20 M
strength
Volume 4 3 0.06 0.005 0.01 10 0.9
resistivity
Dielectric 33 295 38 40 38 264 3
constant
Dielectric 0.0004 0.01 0.01 0.001 0.0004 0.0006
loss tangent
Arc 129 110 130~140 240 75
resistance
Flame HB HB V-2 HB HB HB HB HB V-0
resistance
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o ¥& FEsolME F& propertiesE BT}, & H7vste MAgo e W W9l engineering
o i3t HAAE b2 X4 vjs] 431}, 7)A propertiesE ztom A& 712317 4% PBT base
A EAo doIA = 530 kg/em?e) 1% ZFE S JE} 9] compound® 25 & = glck. o]# 3 com-
Uy 24 2eE thih @¢e Ho 2 6kg - cm/cmE pound®} ZF-S F3] @Wol s F SlojA A
Uetdith, 28 ddAde UL HB 3ot} olgd Aoz PBTY §&40] nj$ =ch,

propertiesE 3FA1717] A8 A, T2 BAA, Grades

@4, & polymer 5& compounding FH 0.2 33l A2 5~50wt% 9] glass fiber rein-

Table 4. Physical Properties of GFR* PBT and PET Compared with Those of Other GFR EP Resins

Proverti PBT PET PC  Nylon 6 Nylon 66 POM  M-PPE _ MPP __ PPS
TOPETUES  GF 30% GF 30% GF 30% GF 30% GF 30% GF 25% GF 30% GF 30% GF 40%

Specific 1.52 1.56 143 1.35 1.38 1.61 1.27 1.12 1.65
gravity
Water 0.06 0.05 0.12 1.2 1.0 0.29 0.14 0.01 0.032
absorption —0.08 —0.05
Tensile 990 1620 1340 1690 1970 1120 1050 450~700 1230
strength — 1400 —1410 —1300. —1300 —-1750
Tensile 2~4 2~7 2~5 22~36 25~34 2~3 2~5 1.8~3 09~4
elongation
Flexural 1820 2180 1620 2100 2870 1270 1400 500~990 1600
strength —1900 2540 —1990 —1970  —1600 — 2500
Flexural 60000 88000 77500 78600 91000 77500 77500 22000 120000
modulus —85000 —106000 — 80000 — 102000 —81000 —55000. —141000
Compressive 1270 1760 1270 1340 1690 1200 1260 457 1480
strength — 1660 —1610 —1400 —591 —1830
Impact 54 9.6 10.2 13.2 12 6 10 6 6.6
strength —96 —-132 -—18 ~13 -4 —-11 -138 —-12 -9
Rockwell M 90 M90~100 M 92 M93~96R101~119 M 79 R 115 R100~115 R 123
hardness
Mold 02~08 02~09 01~02 03~05 02~06 04 01~04 02~05 02~04
shrinkage
HDT 196 210 146 200 125 160 135 80~85 251
—225 —243 —149 —215 —254 —163 —150 —263
Coef. of 25 18~3 22~23 16~8 15~54 2~44 14~25 21~62 15~22
thermal exp.
Dielectric 30 29.6 30 15.8 19.7 229 32 26
strength
Volume 1 0.1 3 - - 0.012 10 4
resistivity
Dielectric 36 35 351 4.6 - 39 293 4
constant
Dielectric 0.001 0.0008 0.022 0.018 0.003 0.0009 0.0014
loss tangent
Arc 130 117 100 148 130 100 130
resistance
Flame HB HB V-2 HB HB HB HB HB V-0
resistance

* GFR : 6lass-Fiber Reinforced.
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HDTol= 2& 7ido] tl2), HDTE o7 9y
==& Jvehdth, 7+ 4229 UL RTI= Table 59
uElt gtk PBT(PETES) =X HDTO| 9o
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Table 5. UL Relative Temperature Index

Unit : T
RTI
Resin GTI Mech.
Elec. with w/o
Imp Imp
ABS 60 80~95 70~80 85~95
PP 65 115~120 115~120 115~120
Nylon 6 65 125~130 95~105 105~115
Nylon66 65 125~130 95~105 120~130
PC 75 125~130 110~125 125~130
POM 75 105 90~95 80~105
M-PPO 50 105~110 90~105 105~110
PBT 75 130~140 120~130 130~140
PET 65 140~150 140~150 140~150
PPS 200~240 200~220 220~240

GTI : Generic relative temperature index.
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FEPo) 3] 953 =38 & 5 Atk
=3 ZE«] 7}§}Xﬂi carbon fiber =& wisker
= gt 22y fiber® g AL
745 B9 oEﬂ 7F B33 5= ok o] F$ PET
52 PC 55 #AVlstd 29 34, 3w 58 7
A3} colorability, toughness -8 3FA}A]Z1T},
Filler grade=A], 10~40wt% %] mineral &<
mineral/glass fiber 2§02, Ht} 243 H7A
E4S A9 2 9o warpageS /HAsHY}, o] A

o1} moldability & A3}A|7]A] 2%

T4 AxvT A &% =t 234l aspect
ratioo]] we} Frlsh, RE A9 22 RAAE
ARg-ghe}, —30T 9 A2 A 96kg - cm/cm A% Q)
34 ZEg JiEs 05 SE A 23
grade$]oll PBT/PET, PBT/PC, PBT/copolyester

% blendol| M= &2 WA 7L 214317 % Fic).

513 gradeZ A conductive fillerS A}&-3}e] o
A wx] grade, EMI/RFI Shieldingg grade &
conductive grade® A¢jZ oz MAksn gir).

Processing

PBT+= 244 2 I/4E54 "o A= A2

Al gtk e 7] £ FE EFE QF
8 2moA 7hg Bal7) dotd 4 qrh. HA 9
propertiesS 47| 93] A3 Aol FES 0.04wt%

7 Az7F sy,
oF dzse] Ak,

Regrind chip2 X5 25wt % 744 A 2-& chip?}
E&3M= Asolvt e & FFo] it

AEA $2] 25 230~275C 24| o]&= PBT 4=
A9l Fgwo) B2 ALV £49) 4¢ 2L 4
S8 g%t 28} 275C o)) i A U
iﬂ%—’\]ﬂﬂ A A g o] k. 78 &
PBT Z# o E44 15~120CoA] 7F53htt.
PBT9 2 HE 40~60T9 FHA wj&
o) Eu‘" A& 4 Qon 73} graded]
d ZHE NAdsk] A mE AE S W
AFEgte] adY, M%) graded] A% 33

ol 120C el A 3~4A3t &
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Table 6. Application of PBT EP

Table 7. PBT EP Resin Maker

Area

Field Applications Maker Trademark
Automotive - exterior body parts : USA Hoechst-Celanese Celanex/Kelanex
Application grill, body panels, fender, GE Plastics Valox/Xenoy

bumpers, wheel cover, door Mobay Pocan
components, window components, , BASF . Ultradur
. ’ e Huls America Vestodur
mirrors components Montedison Pibiter
- under hood : )
distributor cap, rotors, EUROPE AKZO Arnite
ignition component BASF Ultradur
. Bayer Pocan
- other uses : :

Ato Chem Orgater
head lamp system parts, water Ciba Geigy Crastin
pump, break system parts, Chemische Werke Huls  Vestodur
wind shield wiper assemblies

JAPAN  Teijin Teijin PBT
Electrical/ - switches, relays, motor housing, Toray Toray PBT
Electronic key caps for computer keyboards, PO_IYPI?SUCS Duranex
Market chip carriers, connectors, Mitsui Petro. FR-PMT
telephone interface components Mitsubishi Rayon Turpet/Dianite
“eiep! P ’ Mitsubishi Chem. Novatur
junction-boxes, fuse case, EPL Valox
fiber optic tubings DIC Planac
Material - monorail conveyer component, KOREA SKI SK-PBT
Handling collapsible auto-part racks, KOHAP-AKZO Arnite
Market engine-pallets Kolon Spesin
Lucky Lupox
Customer - propellers, power tool housing, Cheil Synthetic Tex Eslon PBT
Products lawn mower housings, TNC Topex
diver propulsion vehicle housi- Sam Yang Tribit
ngs bicycle gears GE Valox
House + iron handles, toaster side panels
Hold vacuum cleaner parts, hair dryer
Application housings, coffee makers = bede

257} 65T o] golw WAE = Urk.

PBT+= iy A& A5x4t structured foam
molding, extrusion, blow molding, thermoform-
ing Foll¢] &0l 73t

Z&A o2 A adhesive bonding, ultrasonic wel-
ding, printing, painting, hot stamping, vacuum
metalizing §o] &2 & Utk

Application

F £5& automotive, electrical/electronics,
appliances, material handling, military, telecom-

munications, custom products $o]1, Table 69

IEXDED Jjs A1 335 1990 5¥

Commercial Information

At gradew 3.5 § /kg, S<grades 5.7 $ /kgH
=9] 7}Ho]m maker 3 Table 73 Zt},

PET £=x|

Chemistry & Properties

TPA 2-& DMT$} ethylene glycol(EG)Z mono-

merZ 3td §§ FHOZ Pt} Tge 74Co|1,
Tme- 254~270Ce]t}. Tmo ke Foly o Hut
SE4! diethylene glycol(DEG) 9] %}k w}e} 2a}
A £ 9ok, A3 L2+ BE 120~220CT2A 190

Folx HAdl A3 £x2 Yehdith, 850

ok
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Be FRES WS n§ e wA
0.59~1.04dl/g®) PETE S%3tch 1.V PET
£ ¥ & 9 PBT 589 A8 24 5%
WYe solEd,

PET?| 82X & ¥ JALE 2te fiber7} Q1o
™ film, tire cord, beverage bottle, food tray, ~L
21 EP Fo| vk ¥ A= EP gradeo] =

B,
PETE= 93352 A3 $x7 =3 2AA4s &
=7t 0B EP WFe %81 Esigovt Du-

&3
PontA}7} 19783 0?‘5} Ao BAAL AMdstn 4=
& 9770 73} PETS] Rynite®S 7HggtozA
EP2A EAxo=g A}%Qiit}. #HA7AAE com-
pound® PETwWo] EP grade2 A A}&-Ho] 2|11 Q)
}. Chemistry, properties, ¥ application 2o} %
< Z3PBTS frAlsty 2=, AM8 2% 9 cost
Sl A PBTHU} $-4=3}t), Plasticizer, 34|, 7)€t
chemical & H7}5te] 2438} £x8 283, AA3
SEE REO02A 5% 258 80~105C A PBT
1} nylon®} {ASE cycle timeo 2 A& 7}%3lH,
733814, mineral filler, flame retardants & H7}
8le] 13 propertiesE 92 4 ). Yuldow
AR e 1,600kg/cm? AEE 1, 400kg/cm? AE

3 BEPBTHT} $5815 488 0.06% FE2
the EPol wjs] $53ith d71d e shetd 4
4e PBT#A$-9 A3t

Grades

Z3lA| 2 A glass fiber7} 15~50wt% F-E=0,
isotropic shrinkage @ # warpageE <7]9)3)
aspect ratio’} Z-2 filler5& H7igtch, w3 &
HAANEN 28 BT E F7HAE & ok ddAE
H7Vebe] 1/327717) UL 94V-0 53L& AL &
UL RTE= 150C744) 7hsshe},

Processing

AR RS 0,01wt% o3tz Axsjo) sh,
ol Th& EP gradeo] v|3] 53] & Holr},
B3 €% AxVI2E 2838 dxH7] o8eH

] _lh‘.

¥2
o
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Table 8. PET EP Resin Maker

Area Maker- Trademark
USA DuPont Rynite
Mobay Petlon
Hoechst Celanese Impet
Allied Petra
Eastman Ektar
EUROPE AKZO Arnite
ICI Merrinite
JAPAN Teijin FR-PET
Mitsubishi Rayon Dianite
Mitsubishi Chem. Novapet
DuPont Rynite
Toyobo Vylopet
KOREA SKI SK-PET
KOHAP-AKZO Arnite
Kolon Kopet
Lucky Lupet
Cheil Synthetic Tex Eslon PET
TNC Topet
Sam Yang Tripet
DuPont Rynite

71 2 A1z exd 93 d 7t #39 vt
= gtk ke FEES V] g8Me AlE
7] Bo] FH™E 4 irh

Regrind chip& 10~ 15wt% 712 A& 71538l
AFEA] FA] 2EE 270~300C7F HEE 3y AT
of wiz} AAshc}t. ¥H dele 5 228 =84

A ooff
PN ox o

FolAx AT G4 LeRich,
Applications
He &5 d9AYr Z+E properties7t G251

UL RTI7} o u 2 o33 A8e 78k BEo
22lt}, $L£%3+= pump housing, ignition/carbura-
tor's underhood part, electrical bobbin, relay,
switch housing, microwave oven interiors -] 9]
o},

Commercial Information

AvtAQl 7MAL 2.8% /kg~4.08 /kgol®], &=
grade= 3.5~4.6%/kg Axolt}l, maker I
Table 87} #t},
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