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1 Polyesters(0|8} PEST)

1932:d Carothersz} Hilll'o] x| u}&Eg] 7} 2 B 4]
A3l RlaEFei e L] 3 a2 4% PEST
' Fede 23 b & %Cl. v}/‘i 4
Hoe o|gAAA AL Gk 1F B A
B9 of T4 el & o 7kx] FF-24] PESTsH
RasEe] o=, Eg] Whinfields} Dickson?]
e R R & R o Rl N 2 i
T PEST= AdA4clzr Fde] wob 44, &
FEos A AgEe] guppd o
o] & FFH24 PESTHoA dxvey Felx
geoz A5d g e AL HE uA go

poly(ethylene terephthalate) (o] s} PET)<%} poly
(butylene terephthalate)(¢]§} PBT)S 2% F7}b
F2 QA d Fetadd ol g5 og & 4
¢l = PET3} PBTell sl A=k ol Fspa=t
=,

Fig. 1¢]4
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Fod drtad dFAerA
* SR BT {tB#H(Kil-Yeong Choi and Sam-
Kwon Choi, Department of Chemistry Korea

Advanced Institute of Science and Technology
P.O. Box 150, Chongyangni Szoul, 131, Korea)
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Fig. 1. Melting point(M,) and glass transition

temperature(T,) of various poly(alkylene
tercphthalate)s



ol gteh Zelu PBTY 424l 1,4-29a 2
2l E(ol3F BGel Abats]l mrbelmE Bl A Y
g qlxve} 8l EehsE & PESTE 7] 96td
Z o v % Du PontAl el A= =ec 4w A

— —D*c 0 —CH,~CH,—CH,—CH, }
PBT PETd| ®]&l] 220 A x5 1 437 7z

A=y Aol Fo PA(=polyacetal) )
B A e |3 4¥4e] For PA(=p )k

nylons} 78 §A% B4L 23 gtk =3
wr3le] (4455 Rynite) PBTE o xs 7tz :
c g e })7 o wa* PBT% 2442 %342 FR-PBTE 71417
ot 2o T A e Jel
g ART 4 A e A2 9 eddoe] wjerd oz wkaE me mL
Uk BATY $AE AR A £ Loke] X E .
FE7b Frosn
(1) PBT x| Mizghy
PBTA| zu}y 2 dimethyl terephthalate(e] s}
80 DMT)s} BGE W Ea g 3= DMTH =} tere-
phthalic acid(¢]3} TPA)3} BGE &w5x = 3}
- o f 2 = TPAY o] gleh
E | \’ anneaiing A) DMTHQ)G)~8)
= et a2 A(2)ell EAEE uks} zre] DMTSF BGE o] =
o A-------a v E w3ldk-S(ester interchange reaction ; o} 3}
- L7 wuenching frem nalt .
TR o s EI3H2)4 A whaha] (3¢ % F41)el bis(hydr-
7 ‘ oxybutyl) terephthalate(e] 3} BHBT)E =L&3%
. W , N o] 78 12, x| T4 Z=Z¢(polycondensat-
: ¢ : ion) uh-g-3te] PBTE Al 2kl
o 6 ~930)° EX-S o ~
Nurmber of carbons irn giycol EIH‘l—O = 180~230 C, -"T—vf)_\:]— B&o = 0.1~5
mmHg, 230~300°Cell A1 Z-z uwkg-3kch EISES-
3 =23 o *L!: rﬁ_ 31 e ?_ B2
Fi-. 2. Variations of crystallinity of poly(alk- FEEY be =T Wb R8st =
vlene terephalate)s with number of car- o] TEHow 2434 ¢l tetrabutyltitanate
bons in glycol u} tetraisopropyl titantes} 7 | EbstElE #)
1) PBT 2 E#E 0.01~0, 4wtz ARE3EHe)s),
B) TPAH7»9,10
PBTE AR 4] & 97144 PESTEA 4 A (3ol ZAIZE vlel o] TPAS} BGE ol ~
(D3 e F28 237 9o, H) 2 k-2 (esterification ; o] 3 ES9h-2)std B
{EI 93
O 0
¥ [ oan
CH—0—C—{_}—C—0—CH.+2H0—CH,—CH,—CH,—CH,—0 180~230°C_,
(DMT) (BG)
0 O
I! I
HO—CH,—CH.—CH,—CH.—0—C —@- C—0—CH,—CH,—CH.—CH,—OH+2CH,0H (2
(BHBT)
EETLS
O O
,BHBT 230300°C_ [ c—@ C—0—CH.~CH,—CH,— CHy} -+ (#—1)HO-CH:-CH:-CH,-CH,-OH
0.1~5mmHg (PBT) (BG)
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0 0
il 1 ~ °
HO~C—{ Y—C—OH+HO—CH,—CH:;~—CH,—CH.—OH m—gﬂ%——éBHBTﬁ-ZHZO
A ~

(TPA) (BG) 3t ~47) o
GrEEas)
BupT _230~300°C {o— —@—c 0 —CH,—CH,—CH,—CH, } + (n-1)HO-CH,-CH,-CH,-CH,-OH

0.1~5mmHg

HBT% #b&5F DMTH = 543 wiez 55
% w33t PBTE 4T

ESub&-2& Akbol~4q7] 9k, 220~250°Cell 4] uF-g-
A7) e, TPA¢l self-catalytic effectz} ¢/7] =] &
o] W Ee —f:;—u}] B A3 Hart dond 25
Hxl FoskAl elekA BHES F
x}ﬁw}u} DMTH ol A& 92 27}

] o} TPAYlA4l= TPAY A4 as=
¢13] BGr} tetrahydrofuran(e]s} THF)=® <F=)
25 = BGel o 20~40%H = &3]

i
N
o
-
o

-3

Ak 5} =2 NaOH, KOH, RbOH, CsOH 5=}
obzle] 42 =413} E-¢] Y1 cyclopropyla-
mine, ¢-propylamine, m-toluidine, tetraethylam-
monium hydroxide, ammonia waters-¢| o}z %
2 obul gl 1.8 0, 5wty o] | B Egske] kg4l 7]
7) = &kt

gog g5 PBTY %
Rl e 3 ooo~80, 0008 ¢l 7+ = °
L5 Tpe 22°CY, Fi4d 221~232°CO
¥ PBTE F7F# o e A2AEL e
¢] st e (relaxed state)ei] 4 =
=4, 830A°,0=5,953A°,c=11,67A° :a=99,95°C
3=64.57°, T=69,42° ; cell volume 261, 97A° ;
W] F 1,396g/cm3Jep oFzhe] 2 (tension)&
i o B-polymorph [e=4,703A°, b=6, 738A°,
c=13,12A° ; a=55,47°, 3=5766°, I=55,33";
cell volume 259, 83A° ;8] % 1, 355¢/cm® # x| v},

a-polymorph[a

(2) FR-PBT2| x|z~

=ZaH A 64d A 13 19824 29

(BG) 3
FR-PBT+= PBT pellete} f2] 4
2 EY 2AAA Az
FET Pe“et} _extruder ,pp ppT
glass fiber

£ & extruder

el 4 15~20milz o] &} w4 3
30% &kl 50% 7HA] Egrehe -
frel g ok PBTFA 918 A 4& golx 73t
T35 3AA 7] 7] $ sl silaned] 5 2] coupling
agent® g gtc}, twin extruder® AR-g3k:= A
o] single extruderiic} Fabx o m Ak, wjgh
== extruder?] screwX.ok-2 FR-PBTWS &
el Ao A el il 2718 Adee
gele] 5z g extruders] F72-L A3z o
% FTastH

(3) PBT2| Ajzie~18

e
A) @ %ﬁ%(é‘h@fﬁ) PBT
tensile strength, tensile modulus 5 »] 4] 4 4
2.2, nylon, polyacetal 33} el 2=
T WebeAd, WeEYgo] 243 }-‘5] 5
Fo] Ao Ay gzt Ao H g Ao} o t
2y Ay wech war(18. 6k g/cm2 skl
A 60°C) FAkei vt Al e o ~vl B4
Fol -Ludaleh =3 FAAESL 2A] g
B) FR-PBT
FR-PBT+= ®| %<} PBT®Rr}
wlefs o g Fakich F -REldHok 30%
= FR-PBT+= v ¢} PBTH =8 &5F =7}
ufe] 4 b a4, creepge] Fopxe o
53

A s}

Z1A A A A o)

b

up ik =71 vl 2F4H o}



Properties

glass fiber, wt%

density, g/cc

water absorption at 23°C

Table [. Properties of Poly(butylene terephthalate)
Test method

PBT
0 10 20 30
D792 1.31 1.37 1.45 1.53
D570
24hr, % 0.09 0.08 0.07 0.06
equil, % 0.30 0.30
mold shrinkage, in/in 0.02 0.003 0. 003
Rockwell hardness D785 R117/M68 M84 R118/M85 R118/M90
Taber abrasion D 1044 10 20 40
friction coeff. (self) D1894 0.18 0.20 0.16
(metal) D1894 0.13 0.10 0.14
tensile strength, psi D638 8,000 11,000 14, 000 17,000
elongation, % D638 250~300 3~5 3~5 3~5
impact strength at 23°C D256 1.0 0.6 1.0 1.5
notched, ft-lb/in
Te, °C DSC 22 22 22 22
T °C DSC 225 225 223 225
heat deflection temp. D648
66 psi, °C 150 220 220
264 psi, °C 50 149 195 210
electrical resistivity D257 4.0 3.9 3.0 3.2
volume, 2-cmx10*®
8] 72} PBT %} FR-PBT® 54§ 54 & Table talci} asbestos%9] filler2 -] x <lr}, Table
I 2=, IE ol A4 a3k2 eby Holehw,
C) #AAY o9 A 7HA] (additive, filler) 7} >}k who] A}25 =
PBTS 9% 42¢ A%sr] 4ad #7  Fobk PBTY dd4d¢ 33t Holvh o
E 423 E gl FPBTS dwWdLxst & 4 PBTw= AA] PBT48.4 < 30%¢] w23l
AR vha BFL AE FAAIA s T2 A7l g A=A F o] o]&slvl, PBTY
Table [. Comparison of Properties of PBT Containing 20wt% Glass Fiber, Asbestos, and Talc
Filler
Properties Test method unreinforced glass fiber asbestos talc
tensile strength, psi D638 8, 000 14, 000 12,000 8,400
flexural modulus, 105 psi D790 3.4 8.7 9.0 6.7
heat-deflection temp. D648 50 195 165 86
at 264 psi, °C
Izod impact strength D256
notched, ft-lb/in. 1.0 1.0 0.5 0.5
unnotched, ft-lb/in no break 7.5 6.0 7.3
12 Polymer (Korea) Vol. 6, No. 1, February.1982



Table JJ. PBT Maker

Q) u} 1 aq filler
=+ A & 3 AF Add 5 A} Evg v) 7+ 3} FR u] 23 FR talc asbes
-PBT -PBT -PBT -PBT -tos
Celanese 1970 Celanex @) O O
] Tennessee 1971 Tenite PTMT O @) C ®)
-Eastman
GE 1971 Valox O @) O @
= LNP 1971 Thermo Comp WF O O
Good-year VITUF
A Hoechst 1972 Hostadur O O
BASF 1971 Ultradur O @]
_ Bayer Pocan @) O @]
= DMAG PTMT O O
q = ICI DEROTON O O O
&9 A Ciber-Geigy CRASTIN @) O O
KEARS v % 1973 planac @] G
4 g A 1972 TE, FR-TE O O O O
RO 1973 Tapbet O O O O
= L 1972 Polyesterfgjfi =~ O O O O
L =HAH 1973 FR-PMT O O
= # 1t KX 1973 PBT O @]

S FE BAVDE BEAUECEL ShO)E
3 A rpske} -0

B 23138 pentabromodiph
enyl sulfone, tetrabromophthalic anhydride, oc-

gro] o] &5 &=

tabromobiphenyl, hexabromobiphenyl, decabro-

mobiphenyl, decabromodiphenyl sulfone, poly
(tetrabromobisphenol A-carbonate) G- 2.2 FA4F

4~16wt% #Hspsl Sb0sE 1~10wt 4§31kt
(1) PBT2| MALS S

1970:d ©]S+¢] Celaneses}lol] 4 Celanex®ZE 4]
gt oje] AT A PBTE HA4ksty o %
2371y gaydse Table [ Ze}

(5) PBT2| 7}2AJ19-19)

PBTE 444l d7t&d 539

ZoiH A 64 A 135 19824 24

n}zl 7] 2

injection molding, extrusion molding 5% <=
9] o1} injection moldinge] 7} 2] o] &H
PBTE= 30°CHZY AL d9eAx AX3rt
w2 v 2 molding cycleo] 5~60% AT & w9
zhch, Moldingsly] Aol 85~120°Cell Al 2~44]
7L AZAAA F8£E& A Az ok 4o cylinderg
£ 230~270°C, mold-2% & 40~80°CE -t
. PBT:= 844 x (melt viscosity)s} = o]
o}% gl 48TF don 4YE zde
sief slake] obEwteh,
27] ¢ Table[y 2} 2+,

Injection molding

(6) PBT2| £58,20,%

FxE, Webag, drek
=4, ¢35} nylonely} PAE
Az 4 glem 53 FR-PBT= 7144 7

13



Table [y. Drying and Molding Conditions for PBT

Conditions Non-lla‘c};igll‘forced PFRT‘
Drying Conditions
temperature, °C 85~120 120
time, hr 2~4 2~4
Molding Conditions
cylinder temperature,”C 240~250 250~260
nozzle temperature, °C 240~250 250~260
melt temperature, °C 240~260 240~255
injection pressure, psi 7,000 8,000
injection speed fast fast
screw speed, rpm 60 60
back pressure, psi 0~50 0~50
mold temperature, °C 50~75 50~75
typical cycle time, sec
small thin parts 10 10
average parts 30~40 30~40
large, thick parts 40~60 40~60
clamp pressure, ton/in.? 3~5 3~5

2 30% glass fiber reinforced

£, W94, 974 41, Asdg el A
z+2 FRTP(=glass fiber reinforced
thermoplastics) & Al A2 5+ gl o]ed
% die-cast, d743h44x & 4als Utz sl
PBT &% X+ w53k 2

A) Electrical and Electronic Components;

=2 Za 9

connectors, bobbins, switches, motor pa-

rts, trim potentiometers, integrated cir-
cuit, carriers, fuse cases.

B) Plumbing and Process Control;
water motor chambers, pump housings
and impellers, fluid control elements.

€) Automotive;
ignition coil housings, distributor caps
and rotors, switches, motor and genera-
tor.

D) Industrial;

housings, cams, bearings, gears, slides,

loadbearing structural members.

14

(7) PBT2] mat

A) PBTEI 9

Bl T 7A$ PBTS 4.8+ 197416 °F 9M/
ton, 197513 ¢] 15M/tone]wl zle} 1980v ¢l = 50
M/te 2 A @33 Ay oF 33%¢ FATF
L5 vehila gles o] 80%7F FR-PBTO]|
o} w3 A4 PBTS& F 450% 3 =70 25
ap Fokel] 2zo]lm gith PBT7 Al <1x]1e]
g Zelsd g 2ARste 2FE 19744
= 5% A X E3bgl ol 1980 dl 12% 2 = A
Z7t" Aeg Ew oE Aoy Feiad
] PBT® gfoleia] 5l sl&g& & 4 Urh
Bl Fel A& 5 5] Foke PBTY
B 25~30% 4 A4
et

frEdAde 32T FAAR
o 15~20M/ton% & A}-&-5| gl
¢l #<% BG *gvsxﬂolf_a
o] 7FA A o= o F 3l
o2 Aulgtz 9} l Wﬁi 5 3 =]
s B e = = ok (2F 30% )itr
XM A ZMI% TRt 50%)&]4 PBT% me

o

F7hE ZAoeg JEn

Ay =

\1
=
e

1O &2

B) ©+E 4l A eid

(@ PA(=polyacetate)

PBT¢ dbd B4 PAsH 48 &0
PART delshsh 4195 43 cycles] Fob @
7], ARZIZ1 Eokd] 4 PAE siala 7k glEh

(2 nylon

PBT+ nylonoll =3] &F%o] Ao A4
4e] o mzg nylon 64 nylon 66& »] 7zt
PBTe 48l wal= &= Sokrb Adsa gleh

@ w A polyphenylene oxide

W] 4 polyphenylene oxides] F8&x %1 z7],
A=A 7] gobol v} el Fehx s PBT

2 A gl
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@ PC(=polycarbonate)
W 2k %xg 1 PBT_*U:P - sl

A, U arc4 g 4 tracking
A 0] %%}3}1 o) r:ﬁtz], diarylphthalate= 4
Fo] ojpuz FR-PBT/ ¢|& Hokel oAl
A4 e Agel AAx gu,

o

2) PET

PET= PBT¢ »[3b7bA = A4 43 F 4 o]
27t&4 PESTHX 24 4@ e T

li @)

o o] melt-
28 19533 %
H AfFE o] 857 Aageor T 2
"]i 1966 71 251 ¢ molding plastic
btk PETE PBTRH 239
]_
1y

PET+= FtAHdAE gk 3]

)
B

Ind

=

=

2

o

=3

2

o
O
N

-

okt

ek

= F
32

[o

= A@sh} Tabley o4
nko} 7-L0] oJuld o 2 injection molding«]
50~90°Cell A= ZA L=t
7hEAe] X @l Ao
A Zsgh PETY 2AH %

TableV Crystallization Half-Time($0.5) of PET(IV
0.85) at Various Crystallization Tempera-

ture
Tempzrature(°C) t,.5(sec)
230 780
225 510
220 303
210 165
200 67
190 53
h
[ very
J fast
140
Tee=110 $0.5=348

Tcc : cold crystallization temperature

E2lH A 64 A 13 1982 29

EE 130~190°Cell 4 7h3 whz o
130~150°Cell 4 injection molding$- kel =2
o she] &

2] Z 7k =]

el o 329 molding machineo

T REAA AL glod = ALt
5 AAE v Ak wge] B vl el 4
SA40] gglch mold 2= & 80~120°CE $3
3} & R s B R A

1 4ed gl 4% ES moldzie] AA4
7 o @ epo,
2= molding parts} 373
EH o7l Htdl A% EFE AAsIE Lelsh}

Ol 48 EEAA AT Afole Ewle] A
4138] AA 3= e dimensiono] & 45
Al = v,

debd B ZAbEe] PETS 245 458
T A RE9 mJectlon molding#4] ¢} mold-&
EdAE {4 75 4 ol PETE H4shr]
A L@ F AT H = A3 19787 e
Du Ponta}e} zuke] =¢8] 3] A4 7 A3}
E7F w23 s Az B4o] £ PETE Aut
stoi o]v] A+%3}(Du Pont2] 4F%w ; Rynite)s}

R

4
H 4% Ee] AR
_t‘?_
777

= mold2 =7} 50~70°Csl 7
W 7| o] glassy4}

M,
}“J }:L
4o F
2,
X

(1) PET=x|9] H= ghy

PETsA 8 Alzad-e& PBTS whatsiA|
DMT¢} ethylene glycol(e]$} EG)E SwtE=
3= DMT4 3} TPAst EGE H4EYE 3}
TPAY ol e

A) DMTH}j 31 ~30)

H(B)ell A% ZA=zt o] DMTSF EGE EI

LA A wreEA (B AF¢a])q) bisthydrox-

yethyl) terephthalate(OI 3t BHT)E vlE53 o] A
T A FTT wbgsted PETE Al

rlrkrukﬂJ

+ 1, A3
Z3ke,
EI4H-$-& 2ok, 180~200°C ol 4l, &3k
270~300°C, 0.1~5mmHgd] 4 7tz ypa
o, ElRbS9] Eof 230 24, wld 4,
, AHWE Ei= otd 8] obdH o] E FHghE o]
=l Zn(0Ac),7t 7H4 ol o] &5 v} 32,3
T kY Ewe Akslele] £(Sb05)e) v
A 2obg (Ge0y) 7+ AHE5 =u] AF3HA Zrpgo]
bl BB Abslote] & F 2 AF-gatee.ie &

l?:o:‘._

off 2 &AL o
A

Fl),_,
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<EI #-5>

0 0
| i .
CHi— 0—C~(_)—C—0—CH, - 2HO—CH,—CH,—0H 180~200°C
(ONT) (EC)
0 0
HO—CH.—CH,—0 — —F € — 0 —CHo— CH,— O - 2CH,O1]
(BHT) =
<FETUE>
(8]
I
i 270~200°C _; _N\_ _ (e
spAT ON00E | Lo @ -0 S CH+ +@—1HO— CHe CH—OH ®)
<ESuk-g->
0 0
] |
7N~ 220~250°C _ e
HO—C ()~ C—OH 20 CH.—~CH.—OH ZX=20C O~ CH.—CH,~0—C
(TP—\)
~<’/;\)—c—o—CHg—CH;-—OH+2H=o
(BHT)
<HEY w3
i 0
270~300°C
BT s~ To—c— V—c—o—cu, ~CHi, + (—DHO -CH:—CH.—OH )
(PET)
Aol EIS%u 7 2oz £askel S9d  S47E Sash w4890 DEGLAS oAl A
7 2xdEe] Az Ao w W] wEe) 7171 $1%Fe] tertiary amine& ESH&

2o alkyle] ary19—] phosphite.]. phosphate &

F?;}‘

= PETS d¥de e A ey s =

enol formz} 283led T4 Ao w wa}
2 PETAIZAdl & A43Lz] ¢r=t} %,

B) TPAW 3,40~

A1(6)ell VFEMY A=t e} TPASH E

53kl BHTH wl€% DMTH = 543 243

Zol 2 S5 AA PETE & xgel,

aln Ao

Z-gh 19 2] of] ol sl7l = 3helse, 3 gl ElE
C’_

o
i
tr
77
rn:

ESuF-3--& AFob~47)9l, 220~260°Cel] 4] ub-&
Al7ie EES] Eeizh A agl oo wheg &
R R B B B e R A
AAE A 271 E gE FFEeEe DMT
W3l F93iek, PBT A x4)dl= BG7 THF=
Hets Aol ¥AH9 U PETE TPAY o=

Z

AMzEal = EGrF TPAS AAdzdLoz qld
diethylene glycol(¢} s} DEG)E ®35la. o] DEG
7b A 2ol E4iHel PETY HE4& A

16

744 EG/TPAS & &
1.5/1¢) ¥l-g2 F49A4 wt
PETE Tgr} 69°Ce} m5
AR stze] wel 256~265° c‘ﬁ
= 9,14 injection moldinge)] A}
=72 2Fg0, 0004 = 24 xg%vp 5 2.2.9] 30,
000~40, 0005t} ¥ 27 wj Eo F4 757} 2
g} injection moldinge] mold-2-% = 130~
150°C % 3}o} molding & o}, PETe Z& F
Z= ARAFA A (triclinic) 2 2 4 a=4, 56A°, b=
5.94A°, ¢=10,75A° ; a=985°, f=118°, 7=
112° 5 ¥ = =1, 455g/cm3o] t}48)

Olﬂo
% r{r
s
e}
]
Jo
fle

(2) EHsIEErF =1 71240 =2 M=
2 PET<$X| XM=Y -»

4

@4 PETFR £ Aol AL Er7F L
7FEA 0 £X =]
PETsx] & 1 k7] 913
¢l
E

= o ghos

Polymer (Korea)

2w
An, r[m K o\}

o‘:’!

Vol. 6, No. 1, February 1982



b

T 2

= - | 8 glx
@ok Fef PETS 449 F98 wye
2 5-& AW 48 o nucleating ag-

“
ent2 0 1~1, 0% 5502 E8sts o] F&

d
u
ofs

&9l vl nucleating agent: graphite, talc, mag-
nesium oxide, calcium sulfate, calcium benzoate,
zinc stearate == p-hydroxybenzoic acid 52 46
40 aliphatic carboxylic acide] Z<£d 3} 84 4}
SetE Aol E3dq Aew HAz g,
nucleating agent2 g3l PETY A3 £
E7b webd b ohdel 243 2o spherulite
o] =277k FHopx|s] H Fodl FAZES A
Abslch 2] 9] injection molding 8- PET<=x] ¢
2bEFe] oF 80,0007 Eolw] wlal A me] st
% 2AZ%EEs wEy s}F4e] & PETH

A Aee a2 ol

2T F23] QA elE ZelaE e g 8.3
4 gt

(3) FR-PETS| &|Z19.4

FR-PET+ FR-PBTA ZAsh ohabshxl 2 o
A% 2 ol dfs2t PET-pelletE twin extru-
derz =%, FA4AA A zgc)
PET pellet
glass fiber
e dfE B4 30% EFIt 5+ $EE
2 55%7A FEAE steel 55% 3R FR-
PBT+ flexal modulusy} 2 7x10° psizA ]
%3 < rtad PESTel® meel4 o g 7= 9
¥4 (high stiffness, good creep, dimensjonal
8 Fx 7+ 2 g

xt
extruder SFR-PET

stability, fatigue resistance)
Rote] Abgulel,

(4) PET2| A{EI30,1

PET= AAAe] Z2x FEHo w2 9714
A FA2A Feide]l Ao 2R, 544,
A7A el $gk Bal ohfel Fake]} 7
Q71E A e f7] Lale] qElAE A
5] k3 stk 53] FR-PET= #&, W24,
A ptd g A G4 Eo] obF 3}

22y A6 A1z 1982

for8
Do
e

AR B e Hug o] AL glelA Tl wl
gt PET<X 8} FR-PBT % M 2% PETHX 4
#2442 ¥723% FR-PET (DuPont¢ Rynite
830 7) &) &4 & TableV[o A ] }slc}, Tablel]
o] A4 B = rle} 7re] Rynite 5304 &4 -2 FR-
PBTE ttE <=5},

PETY %oii.h w2 PBTSF ®lal7ixlz B
‘ bel B8 EFA AT W] B

(5) PET2| mAts3

1966127 GR-PBT7} Al Aol F# g olef

TableV] Properties of PET

Conventional ?’ewéy
on-reinforced FR- develope
non-rei ce PRoDET
Properties PET PET (Rynite 530)
glass fiber, 0 30 20
wt
spacific 1.37~1.38 1.58

gravity

water absor-
ption at 23°C

24hr, % 0.02 0.06

equil, % 0.50 0.45
mold shrinka- 0.02 0.002
ge, in./in.
tensile streng- 10, 400 19, 500 23, 000
th, psi
tensile elonga- 300 3 2.7
tion, %
flexural stre- 16, 600 30, 000 33,500
ngth, psi
flexural modu- 4.1 13.5 13.0
lus, 10° psi
notch Izod im- 0.8 1.0 1.9
pact strength

at 23°C, ft.
Ib/in
heat deflection
temp.

65psi, °C 115 259

254 psi, °C 85 220 224
Tes °C 69 69
T °C 256 255
resistivity, >3

ohm-cm x 10
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AfeAlz Aol Al A8 & PETA Abell 53 3}
ouv Fl PETHAl & el 4l o F3F whef

o
-
o
o] gregAlAle] glel WFE ake] TrEH
o)
P2

Table{[ Drying and Molding Conditions for PET

Conveniia_nql B Newly
non-reinforced FR- developed
.. FR-PET?
Conditions PET PET® (Rynite 530)
Drying Con-
ditions
temperat- 140 140 140
ure, °C
time, hr 3~4 3~4 3~4
Molding Co-
nditions
cylinder 260~270  260~270 260~270
tempera-
ture, °C
nozzle tem- 275~280 275~2£0  275~280
perature,’C
melt temp- 260~270 260~270 260~270
erature, °C
injection pr- 7,000 8,000 8,000
essure, psi
injection fast fast fast
speed
screw Sp- 60 60 60
eed, rpm
back pres- 0~03 0~5) 0~50
sure, psi
mold temp-  140~150 140~150 70~95
erature, °C
typical cyc-
le time, sec
(small th- 15 15 15
in parts)
(average 30~40 30~40 30~40
parts)
(large, th- 40~60 40~60 40~60
ick parts)

2 309% glass fiber reinforced

18

(6) PET2| 7844,

Ze] w43} PET$ FR-PET 3% DuPonte]
Rynite 5302 7%} injection molding=z7 &
TableV[¢] 2 e}y, GR-PBTE= A& part
(577l 5 1/8in.~1/4 in.)& mold2x= 50~75°C
ol 4 moldingdlL cycle timeo] <F 10% A&
olw] u]dl TableVe] JEFH #R2} 7¢] Rynite
530% 70~95°Cell 4 ¢F 152 HEERA A=
GR-PBT&¢l] v #3ht Fei ¢ GR-PBT
of Wape WA Aol gk

(7 PET2| %

PET| $%& PBTS 5o A9 2w 2
2]} GR-PBT= anisotropic shrinkages} 4]}
head lamp surroundingsy} fender extensions} 7+
o] & automotive partZ molding&= I o]z =
Aol vk, =ebd 4 2¢ GR-PETY $4%
B4 o] 45 el & o) ¥ AT LEL
ok(d) ; distributor, ignition contro! housings,
electronic spark control systems, transmission

valve bodies, retainer, crowl-vent grilles, elect-

rical connectors)s] 7] &Fiokd] Algsm
9ok

(8) PET2| ™

] & PETS 7bg4e] obA = PBT &< ¢
2R g %3k ey PET/F PBTO vjaf zhi=
A 2 Q4 9Eql EG7F BGurr ¥4 A

wWiled PET7E ol Arwsl A=tz o= =
e A4 3 $xob whE PETel wlgt AddT
FAEEE goR 27 Heg 7o

]l
1L Ve

fo

2o g

el

1
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