H2xa4Ukx

HAXNE DM

120

AlZEEY 7| TH

S7|18atzd=x1 2| Zigtol| BHst A+ (1)

A Study on the Development of Organic Polymer Composite
as a Building Material (]])

77
g asrisdTd

3 & 7 & A

(RHSERIALE)



BetleA g As

o] RIAE “AFY JeATAdel AF¥dAL “HrE2g

ZAe gd @I AFTel Aadn BIME Ayt
1992\ 104

ABEATHAA: dALEAVIFHEATE 2% AJddT )
d  F A FFFEANFAEAFTE EF A9
AP (nEA7|ARATE AL T9)
AER(ZRATZABEATY Add+4)
ol B (REAVFAEGTE AYDF )
2HF(LEATARATE Add

.'_?-
A7lFARATE AYEF)

g3
offt
of
=l
He

FUE (DA FARATE HALTY)
AR (nEAVFARATL ALETY)
FoS(uRANSARAFL A 7] A

B guEANFARdFd 4 T 4)



B E (TR S sdTA
AAR (DB A/ 5872
AP Z(ZRAA A A TA
B4 (2RA7I AR T+A

$AHIEA ) EAEATA

e 2 2 8

2

R U N

)

9
)



F7IERASA Ade] FF AF(I)

I. 479 53 ¢ 84

A& g F2EBA oA TR EE - dFH Pz
A2 AgEHe AgEs AR, dFY 2L GHFAH Fol £
Hokdtyl W Fa BA, AdE, & $o HGAZAs 4}
5o gk v, HAI2F AFxAe 4E, AFY  FAd
ol TEAANEE WFE AEF FUEHAZAY AMgol %

al

ws Az Utk =8, fedude M2e AR5l FA9
47tn YE WF, B4 Tl BAALE REeAy] wWE o ¥
okl W@ AFAEe W& AFH IHAL Ak
718854 49 folsm Hrw W=z A
 3m, A%ez A% FEE AAL slow, Ao oa 9
%o vleistm, A4l besich E, 4E A%
Zel ol A% FEAZ AN 2 4x% ¥¥ 4+ es, u
A B4 ogsE AF UAAE ALsd v, JFH,
@4, wed % wdd F2 wd 4 AL, ¢B, A3,

pultrusion, press 4% %9 w43 Zl¥7Ie=2 dFMNo] Fdlo

Txol me ZHAE des HAHSE AFe AR 94 et



MEpd, #/89AEAE A= AAAAY GAEoEA ma ohy
G SHD J%s sl A2e AFYSAL 4Be wn ok
A7 AEHE FIIREARAE T2 RETSEA2EA
S clmuAEAY AARY FAZ olFoW Fo| WEE|X
% PBT(#e 2 EAHAFSdolL)s} 2o dAUolgSeirgs osd
npAEY ®A:Y HPAL A MU AEozn e dArygm
th. mFe] GE PlasticsAlol 4 2@ 144 PBTE#RAE &
~¥9 B4 L4 Wdn P08 Adee Sde b

1.8~2.429 EFAZA A& o3 DiFAAol sl ol
& counter—top, M AW, HRF JF <AdzydMe Agdy m
otWet, S ZBA, basket, 1AL EL wRsd dAPFTA, 7g E

VHFAAM Y 88 Jgi€Ely Qo =, A&, 4259 9
d¥ol shsstm, FHAe] Holum, ALY £ Qde Wi
7129 BX3 Fd2EL olAY FXE oj4¥ EFARAug
2l 3t ot

1AdE 47ds, B d7dN A%s =22 @

£l
20
i

rlay EedlzE BYHEdE PBT#A% PET4Ae 2A=g
MEY2z sn ded, ok EddaHsAs S4FSs o}
23d 4rtay BPAY dEdzz Agsr] d@Reld, =@ o
Adely Betzdozd F 479 FPe AYY FAA 5 4

7] dEolt. a#y, o] R FXE

P

Aol gy 9 ngd
SEFHAN Az HelA o2HusNLE doA Agde BE

FEHAE olFH  GFAFAel Holde) wEt AP THEA)



gRel HARFYE gol WEAmz JFE A AE  zda
g ¥, EFHday WEdE $£xod EA2AAT 60%0)y 24
? 2gdle A¥4e Astz AU 4éFe 4% Ay
A 4A" $dsk Yo nzmMoz AY BHY ASRE 4"
t}.

oM, B dFAE FUdM A48 Ausn Qe 3F
PBT 9 PET4#A& Algsted BUYA dojuhe o 2B @ RGof
atel APstgE GhAA  SA1EGREAA s Aud 4AA
#AAE ARHRen o2HzHRss AW £ Y& wEd
ekl mFSAT. BEAY FIWAN 2AAY A4 av)s 2
AREs} AgEAEeR @A FudEd mAE dge 24
9D, FASst B@Ae BN RxEe d%e fdges
nEsAt E, olFol EHAe HF AY B mAE 9%
® AEsYth

. AFEe JE R e

1. 97 Jg&

. ogmg Artad EddaEsd BEge o Q4w
9 EDSHA
g 924 d97ad EgdasHsxd  2g4s  dgEgssdd

3 GPCEY



EojzE FA, 29z B Eg4e oAHIEWS QT

=3

. ZojR@ABe F TH2HAA BASY orHmBY
g oA AT

g, TEy] gdol 9% FoliEiA BAEe AHRBY
& QAR A7

o §71 Al geld 43 3dde A ARY B

A #A-2AA Badel sEgH 43 23

of. #AgT-2AA HHed R AWAz

A f71 BgA A@e 2354 2 W3EY ¥

A7 9]

o AFA Arad EBUlABSA BEA U @4

. EelAE £4, A= % BgAY d2HIdNE AP

. Foe2E4x BASY J2HIBUS AW AF

B sAEws 2 984

. 4% £3Ad UF A7

. g7 BgAe ABY AT

A §7) Bgde AE 2 BAY

o E@A wude Wy AP



1)

2)

3)

4)

5)

= GE PlasticsAte] E7124 {71850 HV70659
EEYASA] e GPC BA AN, Zor AUxom
ANElT e PBT 2 PET $Ase #Hosadd 2 23

FEX9 Heagen, omiEH I FILE A9

HV7065¢F disted HaiM @ EDSEME g7 A,
HV70652] 2 AAE wW¥Fel FiulE(BaS0)¢l Aoz o
gputoen ol FERAFHY o 64%EAH Adx QA
X} TGA(Thermogravimetric Analysis)o] <& wa=a 3t
catalogte] FHATEL 65%% ¥ KAE  gelth
PBTe} PETHAe 29 &34 A2 ol o
Eunghtssd doA Agde BEITFIFAE o7 &5
AFALel HojAdd wey AYGTFEAIE AAE EAHA
& ol Moz 4A4E B4 AdE 284 Bk
2 Eoelar 4AE olf® 2AZEd BUA ARt
HV7065¢] vlE=Z4Xo] Ha ejre {FAF F
ZEREESA g FEHFEAE wiEe HAss A OE

B E§SE 9 dolXt. weA, olF dA” F
de deto] AFSE AEolek Frh

PBT4 A #Ad&Eie TPAW 2% grade(JTPBT) 7},



6)

7)

8)

9)

PET4Al& S.KI1.¢] DMTHo] 9§ grade(SDPET)7} A&
Ed=Ho] I28&F AFIAEHW d2HAERGA AT
2349 A&7k 7Hd AAen  AldrichAle] Aok gl‘ade.
A2 o]Fo|x APBT/APET &d=9 A%7r 714 <4<
Agel ok

TPAW 28] A32E PETHA(STPET)S}2] EdxolA

rir

Aol 714 % SDLPBT7I o8& Asud o2 ¥

o
e

449  ueWes, DMTHe sl AZH PETHA
(STPET)¢te] Ed=olde #AZo] 717 ¥& SDHPBT7L
& Az2x2t o =& daFAEE JEdd.

nedM $§MFA PBT$ PET#AUGl dolue o2

g B8 Hxze IddzEsAYd AzMA, ARETA,

]

X B wE Aoyt & AL ¢ F ded, os
F8A ALE FuiA AR Aol a=2dF XY U9
719 AR R =Axl, HTE B2AF 2 EAFEEAY
o, zElx ZAF HAY FH R F9 Aol Fd 7
ste Aoz Azdrth

PBT$} PETY Bz talcE AFH7sA 718 Lo]
g8 ZAFE EAHE FYANAF B opde, DMTHA @
Zol2Eo FHA A8 d2HIF Fog AA(FHoE
Bg4s ANZezEA £8AMFA doure PBTS PETHA
o] Sl ZElmEvtsS 4Es AdAAE &+ Uk

FHAA vEAHolEs 2 FHA ozt Aol Q1A A7



10)

11)

12)

13)

R QARVNEEE A9 A=Y R 2VIRES E4F
A2 AEE gol 2A AL

zAA2 ol FEE JTAL EFHAY FId® F
AR gl dHAE HdFERE & FAAE A
BiAe 71E4del Ktk $53%H.

HV70658 4% XE FALA=-FAA 848589 &%
BT wEO AL #Ha2x ged AN #FF
242 HAPAL F7ele A%E Hild

ﬂﬁ%ﬁ%%ﬂ g 2448 A18$ SM55¢ A4 HV7065
of WEd FIAEE 5%, HaAd WHEFE 0% &
o} FRAFEAYLEL 125% 2 Rtp 443

dadel W@ #F Ax FHAAY EHLYe U4
W ojEdice AWFFAPL HV70650] wste A @
ta Az Hgde wERAE AHAzYG ASY F
AAol wat A Lok

zlﬁ%ﬂ g ne

7}. PBT/PET BH=dl QoA o2 m@vtge] oA

o ZH

B AdAFe|dE PBT$% PETe E=o taledE 4£F AN

7 age o5 AP HHE FYAAFAE B b,

DMTHdl <& Zae2ee F@A A4E oaBlud FWE &

Baor Boygs Afozx £8AFA <Lolue PBTS PETF



Azl olAHT@Res ¥4I JdAANZ & A adAL, 92
Hug Adg 2eds sz needde $§AFA  PBT/PET
pas e dE  rheEis S (alooholysis),  7hAHE S (acidolysis)
0 o AETEE A A of 28 3§43 (directtransesterification) F°] 9
qu Frgde FATo=d 2dce BAASN 248 4 8
O, wepd, EddaBsAe FgA EE 2dY % FRedAd
4de UAAES sRFozA odT Ase dAst wdd o
@ AARQ A7 BaSTH

i
ki
of
£
o
N
J
%
=
o

NEQ 2 A
2 odT7E  Bsd f7] B4 g ded FEA
systeme] %ol FFAH T HEZAH oA WHE FaF A
g ¢ & At =¥ B QFdMg e FARUE
—2d4 ®AAe FE-HE o4& Landelle] dHHoR
velglojiez o Ax @A HyzHEPgs A9H FHE
23] 244 systeme] HHS(AY] 2 AVEEX 2E, FBAH
=)7b golsA olFolAdy AzEt. sFAe FHEA QoiME
2 QA7dA Az BA4A7 dAdsxd @ Fxd FA
AX AzARse HAAsF =P oA HV7065¢ FIsteE
A5 =d ole capillary rheometer ol&% A¥H Hglol Ul
stalek AlREd. #H 154 BAd ERe ¥z ZE R
gy go AsE zASAT ZFHAY HA%E Fad HG 1F
A gr2gqe Axst EHAE neds&Eg vPeE 396

o qgaael Assted Azddd

10



SUMMARY

I. Research Subject
A Study on the Development of Organic Polymer Composites as

a Building Material( I )

I. Purpose and Importance of the Research

Natural materials such as woods, cement, and metals have been
usually used as building materials due to their mechanical strength,
weatherability, and durability, which properties are required for both
stuctural and functional buliding materials. Recently, however, the
development and growth of the use of organic composite building
materials containing more polymers has been remarkable to meet the
current demands for the light and hith—performance building
materials. Especially in Korea, the increasing demands for new
constructions and decreasing natural resources for construction 1s
calling for the more research and development activities in this field.

The organic composite building materials are of high mechanical
strength for their light weight, decorble by various colouring techniques,
and recyclable. Their usage can be expanded to structural building
materials with the aid of various reinforcing fibers and fillers. By

introducing  suitable chemical  additives, they can have the
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functionalities such as inflammability, weather stability,
low —temperature property, and thermal and acoustic insulating
property. They are adequate for mass production by various
processing methods such as extrusion, injection molding, pultrusion,
and pressmolding. An optimization between price and performance for
a special usage can be also made. They are the most promising new
functional building materials as well as the substituents for
conventional natural ones.

Recently, densely filled thermoplastic composites consisting of multi
—mineral fillers and engineering plastics such as poly(butylene
terephthalate)(PBT) and poly(ethylene terephthalate)(PET) have been
being developed as building materials, although most commerciallized
organic composite building materials are composed of thermosetting
polymers such as unsaturated polyesters and polyacrylates. A Densely
filed PBT composite developed by GE Plastics is injection moldable
and of specific gravity of 1.8~2.4. It has the inherent advantges of
plastics like processability, decorability, and recyclability with added
quality look and feel of glass, metals, ceramics, and even ivory.
Accordingly, it has some advantages over conventional thermosetting
composites. Its target markets will include plumbing, building and
construction, packaging and house wares, although initially it was
focussed on applications such as faucets, counter —top, sinks, cosmic

packaging, piano keys, and small—appliance housings.
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As reported in the previous work, the thermoplastic composite
buliding material is made up of a PBT/PET blend matrix since
polyesters have low melt viscosity suitable for a matrix resin for
densely filled composites. PBT and PET are engineering plastics of
high performance and their shortcommings can be complemented by
blending with each other. When melt—mixed with each other at an
elevated temperature, however, PBT and PET undergo ester —exchange
reaction to give a block copolymer and finally a random copolymer
resulting in a material of deteriorated physical properties due to
reduced crystallizability. In addition, densely filed thermoplastic
composites with a filler content of over 60%, may not be easily
processed .due to their high melt viscosity and deterioration in
physical properties is also expected due to their high filler density.

In this work, ester—exchange reactions which occur during melt—
mixing of various PBT and PET resins were investigated by
differential scanning calorimetry and a most thermally - stable
commercial grade PBT and PET pair was selected experimentaily. An
attempt was made to inhibit the ester —exchange reaction between
PBT and PET by incoperating inorganic additives into the blend. For
the enhanced -processability of the densely filled thermoplastic
composites, effects of the average filler size and its distribution on
the maximum packing fraction of the filler and relative viscosity of

composites were examined. It was also investigated how the packing
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fraction

of filler in a composite affect the rheological and the

physical properties of the composite.

H. Scope and Contents of the Research

A. Scope

Analysis of a thermoplastic polyester composite, HV7065 from
GE Plastics.

Studies on the ester—exchage reaction in polyesters, and their
blends and composites.

Studies on the inhibition of ester—exchage reaction In
polyester blends.

Powderization of commertial polyester re.sins and thermal
analysis.

Studies on various barium sulfate fillers.

Studies on processability of organic composites.

Preparation and mechanicl property evaluation of arganic
composites.

Fractographic studies on organic composites.

B. Contents

1.

Elemental analysis and energy dispersed spectroscopy of a

14



thermoplastic polyester composite, HV7065 form GE Plastics.

2. GPC analysis on the matrix resin of a thermoplastic polyester
composite, HV7065 from GE Plastics.

3. Studies on the ester—exchage reaction in polyesters, and their
blends and composites.

4. Studies on the inhibition of ester—exchage reaction in
polyester blends by catalyst deactivation.

5. Studies on the inhibition of ester—exchage reaction in
polyester blends by chain end—capping.

6. Evaluation of various filler systems organic composite
application.

7 Measurement of  rheological  properties of  resin—filler
dispersions.

8. Compounding of resin — filler mixtures and specimen
preparation.

9. Evaluation of mechanical properties of organic composites.

N. Results of the Research and Recommendations on lts

Implementation

A. Results

1) Average molecular weight and molecular weight distribution of

15



2)

3)

4)

5)

the matrix resin of the thermoplastic polyester composite,
HV7065 from GE Plastics, were proved to be much similar
to those of home—made commercial polyesters by gel
permeation chromatography.

Major filler of the thermoplastic polyester composite, HV7065
from GE Plastics, was identified as barium sulfate by energy
dispérsed spectroscopy and its content in the composite was
about 64wt.% as analyzed by elemental analysis.

When melt—mixed with each other at an elevated temperature,
PBT and PET undergo ester—exchange reaction to give a
block copolymer and finally a random copolymer resulting in
a material of deteriorated physical properties due to reduced
crystallizability.

Blends and composites made up of home—made polyester
resin undergo more severe ester—exchange reaction than the
matrix resin of the thermoplastic polyester composite, HV7065
from GE Plastics, when thermally treated at an elevated
temperature.

The blend of JTPBT(by TPA process, Jeit Snthetic Fiber,
Inc.) and SDPET(by DMT process S.K.l.) showed the least
deterioration in crystallizability due to ester—exchange reaction
and the blend of APBT/APET(Aldrich Chemical, EP grade)

did the most.
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6) SDLPBT with the lowest molecular weight showed the best

7)

8)

9)

10)

thermal stability when blended with STPET from the TPA
process, while SDHPBT with highest molecular weight showed
the best thenﬁal stability when blended with SDPET from the
DMT process. -

Extent of ester—exchange reaction than occurs during melt—
mixing of PBT and PET seemed to be strongly affected by
such factors as the composition of chain end—group
determined by the type of polymerization process, molecular
weight, and additives incoperated. |

By adding small amount of talc, the -ester—elxchange reactioﬁ
in polyester blends was considerably inhibited presumably by
deactivating the polymerization catalysts of DMT procesé
which are promotors of the ester —exchange reaction. Talc
also improved the crystallizability of the blends by means of
its heterogeneous nucleation activity.

Different fillers vary in particle size as well as particle size
distribution. Fillers with large average particle size and
particle size distribution give large maximum packing fraction
values.

As the filler content of dispersion increases, the processibility

of the system decreases. At a given filler content, the system

17



which uses the filler of higher maximum packing fraction
shows better processibility.

11) The melt flow behavior of all resin—filler systems inecluding
HV7065 were non—Newtonian and the non—linearity tends to
increase with increasing filler content.

12) SMS55, which was prepared using fillers of high maximum
packing [raction, shows inferior flexural stength, deformation
at failure to HV7065. But its flexural modulus is higher than
HV7065 by 25%

13) On SEM observation on the fracture surface of the
specimens, the filler particles appeared to be well —dispersed
in resin matrix and the interfacial adhesion between resin
and filler is also sufficient for both HV7065 and SM55. The
morhology of fracture surface, however, is dependent on the

filler system used in making specimens.
B. Recommendation on Its Implementation

1. Inhibition of ester —exchange reaction in PBT/PET blends

In this work, by adding small amount of tale, the ester—
exchange reaction in polyester blends was considerably inhibited
presumably by deactivating the polymerization catalysts of DMT

process which are promotors of the ester—exchange reaction. Tale
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also improved the crystaliizability of the blends by means of its
heterogeneous nucleation activity. However, ester—exchange reactions
such as alcoholysis, acidolysis, and direct transesterification still occurs
in the PBT/PET blends at an elevated temperature to deteriorate
physical properties ot the blends. Accordingly, an systematic study to
inhibit the ester—exchange reaction should be continued by using

chemical additives.

2. Processability and physical property of organic composite.

This study reveals that the filler system plays a crucial role in
processing and final_ properties of organic composites. From the
thorough f'eview on a number of phenomenological and theoretical
expressions on concentration-?viscosity dependency, we know that resin
—filler dispersions in this study follows Landel's empirical equation
well. This implies _that the experimental meauremts of the maximum
packing fraction coupled with the use of Landell's equation make it
easy to optimize the filler system. Although the dispersions 1n this
study shows the higher viscosities in entire shear rate range, the
extent of decrease in viscosity with shear rate for SM55 is greater
than that of HV7065. Therefore, it is possible to expect that the
visicosity of our system would by comparable to that of HV7065 in
real process such as injection molding. Of course, this should be

confirmed by experimental evidence such as rheological measurements
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in higher shear rates region using capillary rheometer. The possible
increase of modulus through the potimization of filler system 1is
thonght to provide the oppotunity for improvement of impact property
and fracture toughness in spite of inveitable‘ sacrifices in properties

due to the incorporation of rubber—like matrials.
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Alrzg A

A1 A PBTsA 9 PBTA ZEAEI=

PBT(EFa 2 ddd =gl E)e 1940dd #¥ L&A de”
el o2EH7I(CO0)E Zte WHEHEFdiee dFozA, &
gloju| =(PA), E&olME(POM)ol ol& AN €724 A
o]9Zel£E(EP)olt. PBTE W& EP3F 713 A2¢ Egdx¥Heo
2 A, 1970d¢] ©]Z9 CelaneseAl7t #4748 grade@ 'TE3
3 o]§s “CELANEX"gle 4E%e M2E EPEA 7IY4sA
7 AL Agz stz Utk ¥, o 2068w AIAskA GReu
PBTE £49 #8ol S48 4, A¥4el Wi FL& Heol 5
fo] HEe wWd EPzt Eege F£53 AZE A HUDL
PA, POM, &71udolE(PC) ¥ €4 &5 dAoIE| = (m—PPE)
st 4 55U EPE £¥¥Y Ax7Ad o=ZFch %, PBTe H &
2 EgRge AgAdol $58M BE A% blend7t FEH
A@Bs L Uth

1335 A3dFPoA BHPRo] B A7 HFpAd draA
Eool ~HEYASAE A (matrix) 24 PBTst PET(ZYoidA=F
ggolE)e EBA=E AL3n vk o] Hejry PBTEI=E
Az Argsielste ol&, & PBTH A AR old FiHE

zAHWe 2AdgE AANstn o9 AFE AW HEHIZ e
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PBT 4 A

o} 3}

A AAYH B FAske] AP @ ARYEel
&3ty o

1-1. PBTe #Adx E4Fe £A43

PBTe 34L&,

1)

2)

3)

4)

5)

6)

7)

AR Sxrl #wEM 2 AEEAMAE AHPdel #
o %, fEd=E Fo

WEAd, A7184, dUFd 2 ad - vizAgoe] Fo.
F5A0l w71 "Wgd AAH, ANFH FAL HEH A
9] g ApLAHAPol Fr

g, ddxdtgol Foh F, 120~140TAAM dAHAE
ol 75 stk

sty vuy  golsto.

faHF2 Zasd BACIAAZE, ddFLEF)el ¥
Moz i

ge #As%el A4&del 43 PBTY Fde 44
gI=7t shestoh

o] 45 zto] oEAol F#HE olEche Helth

dd, B4 SAdezd oed re AYgsE AT

+ gt

1)

ZAAE*o] %o} Notched Izod Impact Strength7} F &4
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% 8t}

2) W73 PBTe Tt %71 wiRol naFstdaeg Iwud
exrl wrh

3) ¢El4d448 PBTE A¥5%&e oMol AN 4EE
o] e 9l 3 (warpage)©] ‘%‘_"3?‘5}71 g3 FAFHo XFH
&t}

4) T} Relr] 7Aool POM(Polyoxymethylene)o]t} PET
of ulsf =ik

5) d@A, 23 MYgN Zxst AsEoh

6) =uuygol BIESTL

7) PolyesterRA el BAQ steBHgez Qi AWEFAel

bt

olsize EAFold AAMEF AgAd o AsHe 9
B7kA el WgEyl fEd 4 Az veAdMe FUVe
2 A/A(ZEAE EHAY 2WAM  REe fde] FEHI
A k.

d#ol, 71% %98 49024 polymer blende] &&l A
2 #AdstmEie Al HI @A gleHT FEES

W% gradeEE T4 AWEID Utk

1—2. PBT#Ae ol4ds ¥ J&/M% 5%
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1-2—1. PBT4X¢ 2§ £5¥ 33 =4
PETE® =A%z &= 9744 dAyesy FHadozy

A AEE hEHY gradegE EFHEY

1) vu}78 grade(natural grade) : 844, ZdAA7r EFEHA
Gonz wHZFHFo T Foh. PETHAgE €8 A3
A B8 QA ZAssw gdes uAREE ARl
A€ot

2) 73} grade : feld &, glass bead, 7] filler5& AHE3IH
el wet BA4ol w2tk USRS grade= AR
Hx Ut

3) el grade: Yuwtd 3}  non—bleedd, Yo, =912 &
ARY 29 gradest MEHIZ AT

4) BA=: BA=sd o Mol A¥HS uFAY AF,
748t PBTe] A warpage®} % S@N¥F F8E& #o

Lige

PBTe] A warpages} J@NHFT H4& FA¥

PBT#As #7123 B4, JAFEL 3 A¥73Hl |3 +
&3ty A, AR, AFALYEck] FWA ol&H: . A
2 EA48 71FAH f£7He ZIHFT HAREY AHEAFAA
e HI7Z3 graderl, AVIREAN dAHE BE gY@ AA
243 AW 7184l 835 E FBT Bobbin, Distributor Cap

Switch, PCB Connector® AZ# AAXEF % AsAFFA= &7
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4828 grade, @A W28 grade Fo| A§HW g $48 B
4% AR3Hez At B4, ARAFAL BE h24GF
Ao HAFAL §8steh

PBT#xel 78 8% 2 ol8%4% E 1-19 dshiut

1-2-2. PBTH#A: ARPLEARZA Z4F S8 FA4E 714
I Utk 98 EW polyamidest o] FFo g¥ A eAEA,
24 2 @7NE4A4 F9 Asyl HZ, T polycarbonateAYy WA
PPOAsiA Hole uWEAY SAE Hx, HAJ|@AAGEcfd F3)
238e ddstel tisAE  polyoxymethylened ¢t ol &ojg 3
5 BAHor EBAEo #¥YE& °Fn Ud E, THE IEHYS
AeHE Wod 539 AF a4y Ao "Ex 9= b
23 gl

PBT#A9 F2 £{x& #A/AARLFoIG @3 B3 A3
Fol FFE& olF7] "W & FHdx AI¥E FE& e
=8 ZUa4ds WAAHE Rose d7e PBT+AY @3A 71
FR&gdel U@ AAAT 2 AHPAEL high cycle2tdE HAE &

$4 Q75 FHE FTL U

() A wy dds
A71AAe] dEd f=x=v  FdEold I¥EH, LA F&
E 4 Axd, HZ g RFEy ¥z, =AY g 4

FEoA ZAstE e dAZE F8 @At F, AREA
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PBTSA ¢l 4" WA 2 ogA F H/AAAA TAsge 7
z7h 25eRRE 29 e PAAA R A/AY] Frise
2A7 AAd. &Y JAe ded e @ges 43y £
Juh. TEBAVEAN dAAZ BEH AN xS nEgRF2 7
27} wASE T Vs nESITHe A4S HFFTH
A4 g AA Bk 48 Fol & Fyoldw ojAwgA 1-1
@ 1-29 o] HBel &3 wWgdld AgBrz wgsinz FHE
o] f%le] WPV, 53, HBr& PBTHAe J5Es oz
TPAZ, AASH(#2a 1-3), HAFEFe] 7i&s " oA
2AE @ AQY P44 gradert Y8 Z AAelM AR
Hol Aw=a gk

G elA HBr7b= 44

H
R/ e P R 4+ HBTI ceerrernromrmeciaaeciienens (dkg-4 1-1)
\Br
(g A)

BAEE 24

4Ag + 4HBr ——® 4AgBr + 2H0

HAAE 7D
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toc— ) coo(cH,), 0}, + HO——

esqT (are4 1-3)

foc < H-coo(CHy) 0}, + HooC ~ H—CooH+ ()

Terephthalic acid THF

(@) weRadd %4

PBT2] BATZRZE esterdPL TstolA 7FEsHrE Aoy
H owee wdrsle szEasld o AAse Aoz LA
ad. gersde Adstyl 98 PBTZRss 3, AAA =
g, Meddel %@ wAAS AEE YR AFFoW, @
@ slzeasd wsde A= FddE ISANWE,
carbonate3} §+ 8, carbodimide3}FE TE TE Azlsta e, FHId
= oxaxolines} &, aziridineZ}§g, #7449l acetal, N —glycidy! imide,
N—glycidyl amide5& Algsi7iz @0, dRe ToraydAMe W
saye A7 ABE AdsEd, o Jee AAA =9
oz g FrEELVIS ¥FE AN Rez UYHEAxNY B
& WE Q8NN Roz2 FAAT Sth

(3) A%, 27

Baqae] nAdHE HuAgeozA nAeHse WHLE
#4878 PBT7F AZsEx g BdFe 2PPEe Ad#E
2847 2Ad #FAXNFZ Hag Helz Hdse FHonV
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BEE pellete] ol 127mmE Iy FAHRFAHFC 3mmung

AHHAdfE FHELYF 49 vjAglHE  FUE). Peletd

A&FZol7t Aol HBHAU AE&AdEel ARI AdEHG 4y
2 A¥EYe Mdez Avg A ¥ ANE & U 4d8Z
°|7t Hol &£ &9 WAL AAY FEE wol AZ= JFF
9 ’ﬂ"éiﬂ#% o oh'®. EF, AYPA {KFEAHY Az H|aF
A T, |

E=dg WHe fUM% HES A4E stampable sheetz 7
A% FHAZE7 ¥t Press2 Y3 cycle time AEAAYE
243 HAxz2 wmE3y fxe JAFAR 4% Fi ﬁ%ﬁﬂ ol&
class A9l F3q o#gE L& ol EEUAY “F process”gt e
ZAAE processE §83Z Ut vIF9 GEAME o7 A
g wio]l223l+= stampable sheet& /&3P e PBTE o2z
¥ “Xenoy”(PBT/PC Blend)= 7§23t dch

g8 ZAF A4 EUdd g% AR AFH
titanedt LF whisker® Alg3d HEWAHo] Fzstm BAol &
FEde d7RIx Aoy, FARAAAZME FETo} dxdH,

FE248, 4R0F flakeF S 24N Ax AYHT YoE-?,
1-3. 23 <8 PBTHXeo AAZAHz 9y

1—3—1. PBTel W32AAMH2 AF
v 23 PBT+ AA@M)ES 713 AS2AM, A3 40dMx

37



unnotched lzod impact test® #HE7 ¢gevh. Y notched test
e Aedrs F2HPEs 3~5kgf-cm/em FEZ  notch
= At o UEHAE HANIe Pdoza dwder 13
=3 fa4Rd FFEE JhestAw, Az @A R g
2olel W Ay] WA, F2 FI94 =T AT ZLEAY
o] blend7t AEF: Yo WEAAY PBTe 2¥Xx8F, 719, W

oY% %o toughnessE ¥WLEZ e ol HAEAe bumperF
3

e

AH|REE, FYAA AgsE 7I7IFee $x=rF LBHX
Qe A dox, Ao Y ¥ dux ekl FHAME AF
o] Zwrgtaste] o#A of7isle EAMA We¥ & AW E
S84 %78 PBTe wHgstEe ¢ 2uje] WHEZHH(notched) s X
olub a#fx £z wEME E5E89 polymer blendo] 23
2A4e¢ w9 A48z AUt £5E& ¥ Af FUEEAG
GdaRE WEE AT WAL dEFHA AsE 27

5o 2 thd oA polymer blend7} Al&H3 Ut

(1) OlefinA (Ethylene#) Polymer Blend

OlefinZl ¥ AE PBT%  solubility parameter®] Xto]7} =7
g, oldd meAZT BI=F A T 24TEE RAHT
4gn Azdd. dwrdez UEAAde AFr AdMde Tt
e nR4 IEAE 23TERE REE UEAReER T 2
A Ed, AdelMel FAAol Folok® /I U

Olefindl 1EZE zZtE2 2xvWd FZ2FEN7e AR IH9ZE
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sto o8] ol e zAELE wFAY 4 o JAAHNMEx:
olA We blendEo] HEFHI Q. I o & ethylene—propylene
rubber (EPR)& maleic anhydridez WAAI9]WE Aol grafto] 9
8 PBT® LE-A=A] rubber jz=a719] wAstz 7AWEe HFAol
MAR T WFFAHL d¥% F4dEd. o#Fd Bd=3E  graftd
EPRo] PBT¢} EPRe A&stA @2 371 wFojch'?. PBTo
polytetramethylene glycol€ Y E2FZ3I elastomere 1L7]|% QG974
4 elastomer2 4] PBT segmemt& 7}A 2 Jorm=z PBTse 33
ol Eol MEAAHE Addesd AZds o =, AdAeAMe
»agde FA 871 814l ethylene—viny! acetatett glycidyl
. methacrylate3 3237l 3}3, «—4F unsaturated carboxylic acid
U} acrylic acid®& graftsirlxz 3w, di@gie EHEXUE FTF
gAzl FEWE BHAcdcs Wyel ZHESX Atk E 1-2¢ 2
& YEhdct

(2) %4 ¥ 9e Blend
WEgdA4NEes st HESHL  de IFEEAME butyl
rubber, EPDM, polyisobutylene, allylated acryl rubber, glycidyl acryl
rubber, vinyll silane —modified rubberZFeo] 9¢leon, E3 ZAIAzc=
butadiene?] rubber, nitrile7] 8% WHAHIR, JFEESFA(partially—
drolyzed) block copolymeret E} EP¢le] =3, PCe acrylic rubber
ote] =z=fo] AEHZ Yt LFE FA=FE FAHMEl FUH

v, 2 geke] T EolA®H  Vicat Softening Point % ZEE A
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& el

# 1—2. PBT/Ethylene 338N L3=9 €4

z 4 lzod 377 E FITAYEA

H-dethylene3- g4 (&7} (notched) BHE | & AE

(wt.%) | (kgf.cm/mm?) | (kgf/mm?) | (kgf/mm?) | (%)

ethylene/butene-1-g- 20 13.4 177 7.1 6.5
maleic acid

40 20.0 100 4.5 6.9

polyethylene-g-maleic | 20 9.0 180 7.1 6.5

acid

ethylene/propylene-g- | 20 9.0 175 7.0 6.5
maleimide

40 25.0 95 11.5 6.7

gE B 0 4.1 290 11.8 6.7

(3) PC2 Blend

PCe T, 150CE %3 uUFFAHol ¥7] wWEd EHdgd
9% PBTY W34 AdE 98 713 @ol g3y =z o
PBTst PCE 4§&dstd PBTY ol28d%s PCe 7st=muo
EZdol HAY w§Eod of2Hugo] A7 random copolymer7} &
o B, #¥, X495 dosle Hol LA Ut TF £
A7 o&d, $EAFE ZJdEe &WMEE%] Hoy AR
Azl Zejx@ Zrstedw ol qAHEPRLe] old zsldE

Eoicl BEHY BEIFFUAS A= 2% AWt AYs
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A @Eole®. o m@wrge PBTe 2¢3¢d TisgEs 9%
of amz TiA &g BEARsE phosphidedt BT WAZ
A28 wENeg AAAIT IsdE amider]® HhHte TP
2}, graftd polybutadiene®€ Hrlstd o3 g#HAH  UAG® W,
%, carboxylic acid®] metal salt, carboxylic acid, phosphoric acidd&
375, olsHugwes ZqsW ¢w¥ PBTE Azste Aol
HAsstekn. olge olf= PBTst PCEAES WaA4Ee E 1-3
o uehd et Lol FBAol REsh

¥ 1-3. PBT/Polycarbonate Blend

3 ¢  # T =}

2l=zxy

Barrel &% T 270 270 245

A8 cycle sec 27 27 37

Nylon 6 —I6 37t % 1 0 0
4 4

A, o T4 gF4& 4 o

RS B

P = 2.10 1.64 2.10

227 %, Notched |kgf.cm/cm? 6.4 2.7 5.8

227 %, Unnotched | kgf.cm/cm? 89.4 89.1 76.2

%) PBT/Polycarbonate=50/50
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PBTs} PCe] Ag4d] taime, PCY ol A& A$(0~
209yl BEHoz BsAe A Hoh PCY wFeol uu B
olxe, PBT, PC, PBT/PC 4&%e E@Zo . =, PBTS

1

PCe] 7%+ 30~40% PCEHIY w &A§ &€ PCIRe
dzsle ALde dudesyd m2AAE Zole Ao Jbwdyd
29 1-19Ae el dFAAY A Fade Atk 97, A
butadiene#]  graft copolymer, acrylated]  rubber, ethylene—vinyl
acetate copolymer, ©4 polyurethhane% 9] 31-‘?—% re @R} &
AR ETole AEJ Pz Utk PC EA=Ae ZAAAHl A
357 Y& PBTY A¥AFoe x#H7 Sivh o A%, PETe
e Buzaste z=g%uEd ¢ At U

Izod &2 7} 5., notched (kgf.cm/cm)
ANAEAE  (kef.cm/emd)
FTHEE
(x10°kgf/cm?)

2% 3t (%)

Polycarbonate 3H-3-2F (wt%)

1% 1—1. PBT/Polycarbonate Blend
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(4) Polyetherester Block Copolymers}e] Blend
PBTol| polytetramethylene glycolg block3FZ &% elastomer<

7}

off

d 7}AA elastomerZ2 A FEFH L Yot olxx PBTe

K

Zolgln AzZgrl. o] elastomers R4 Fol PBT segment§ 7}
n 97l Wee PBTstel Asbygol e T¥EA WFAAE
gote A7k A a9 1-20 @dse B4E  vehiged
o] #A4ARENE SPLRTE UshiR Utk o e s
W, ABSEF% 40% AFAAM Hde ZFIFE QAW 4

CEAANERD & e HAU =, BI=ge] 40% HY A=

3

Wagel AstEA gow AYsHge BAS WL goid 4%

g4 e AE @ o+ AW

g

g a0

5 4g

— FI'\LOLE)

: e

= :‘LIOO

wol) ' ~

ﬁi%o 420 %hgg
J e

o Jo B2

B Ko B

Mo 1 L ] ] I 0 o

Polyetherester Elastomer2] &+ (wi%)
PBT/PTMG = 65/35 (mol B])

13 1.2 PBT/ABSA Blende] =Aulel ZAle @A
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1-3—-2. PBTe 7|AAH 249 MF

PBT& T/} 22C& i, 50C AFoA Zxse @Adgo] 32
§ AstEch 2#y PETES BAE=SA odxg AHY & Utk

+5E AFELE @7 A8 2 WolAZel ¥e HEE %
gn gzdd. 2d% AEY ARE aMstm, HZ AR Ug
e olel® Aol polymer blend® A7) @}

E 1-4% PBT/ABSA blends] 22A%xd ©xe  ABSY
IFERF L Jehizm U o] Hel ostW, ABSWS x
R4l 40%7t Wyl AFsd WA APl H{AAD,

# 1—4. PBT/ABSA Blende] $Z7Zxe vlie ABSFTF AR

o 9%
ABS PBT(60)/ABS(40)#|
IFRFF | FEEE Balco 24T
(%) (kgf.cm/cm) (kgf.cm/cm)

15 17.0 4.5
20 242 6.6
25 314 8.6
30 35.0 22.1
35 39.6 33.7
40 42.3 87.8
45 43.1 | 952
65 40.0 90.4
75 36.2 74.0
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of| A

n
s

a9 1-3& BdE= v HAPL, A 9 AYPLE
#AE veEpz A o] e o5, ABSHHZF 40%
Hdleo] 2AHZE7 dolAdW I+ RAMHERY EL
Btk =, 2d=ge] 40% Ed 71A= WdAdel AHFEZA
AB45E&L Edz b7 Eold £EF FYA4dHIT e
L)
200k ‘28425 ASTMD955-51
}.80 100 ~
S _u0 5
;I;, 160 & 80 E ,
*k. LH 200 ‘S
{ L.40F ) 60 =
Bo = 160 1o
%o .20+ i 40 o
5 120 [\
1.00 F 20 o
" 80
0.80 - ' . y v

0 20 40 60 80 100
ABS 7% (%)

a3 1-3. PBT/ABSA Blend9] =Aulel E4< @A

1-3-2. PBTe 7]AZ €49 AZF

PBTE Tgr} 22C2 w3, 50C AFgA Zxo WA

#343] Astdc. 22uy, PETEE Ed=sd odde 7448
ot

(1) PET<¢}le] Blend
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o to o
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PBT¢} PET¥ stst7z7b fAbstz, §3¢ A= E84 &
Aozl gle ¥e dm, F&Adol FzEyl WEd EI=E LA
24 gAME AEZL olFolAH Ut

PBTol PETE #dc=swd f3d& PBT, PET Zrge 2o
Uetiteg A4S H484 oxw, ¥ZAAYS dd Tgg B
B Aoz ESE =g ojFin APt . mEA, PETH
Fgol EHL BYsd o3 FFQAFLL LAY Tl A
&, 28y, PBT/PET EB¥cSs £8AFAE dEyHn@we
& doA ALolE block copolymerzt AAEU, Alzte] ZsiH
random copolymer’t Hof &4 nEAY FAHE KAojuHA Hroh
gehd], C2HzEELS HwAsE Aol @AY, FEFZAE AHA
AASAY amidest B S Aslate Fo PEel AFHR AT W

(2) Phenoxy 42 %2] Blend
Phenoxy& 7Z#PBTel 2%d7istd Zegde] adfsE Ut
PBT9 phenoxye] EHd=E I ZAd weEd @9 TgE Zeo
o]A e PBTY ester carboxyl 7|7} proton acceptore]3 phenoxy
kze] %4717} proton donorolr] wEd] o]E9 AzAge <

Aepddol MA Aedel #Adcz 4¥sm Aok

(3) Nylon3}2] Blend
PBT= Nylon3 A48 molx oy, PBT/Nylongl £

=g 24E%EA Fzwgol AYHo NAH Fxst 7T A
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271 Qolmth olutel, #shdd PBTel A¥IAYHE Eoly o
Bol Bdzsie 4% Utk

1—-3-3. PBTel wWdAel MF

(1) g¥8yex(HDD

S M& 30%738 PBTE 210C d¥¥2=(18.6kgl/em’® &3
s g JeEhy uj@sl PBTe] F4+= 50C24, POM 110~124T
of w8l 4%s 2ok oAe PBTY Tgrb 22CE2AM W7l WEol
A%, polymer blends] & AMsE a7k Uth 4§ €9,

polyphenyleneether, PC, PET7} &3l =d Al g€l

(2) & &34 (Thermal Degradation)?] 7H#
PBTo] polyamide5<& A @FF7sted d4aEAL 7Fsie

7F Ut

1-3—4. %3 PBTe AsAE

A8 PBTE BAA2ZAN $H4%8 Agse Feol dwHel
o YRY PBTA4f¢ HwtesE FiHsz A

AT FeF BEEZAN AEae Fw, AGYLEETH
grEe B 4 Q. a8y, §A48498 PBTe A4¥F5&0
ooz <atd gEsiel HAsy] HAM, 53 AFe] AW

gadET g oxdoE APH ZHPe HIT Uk K =
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B, @xdiel e HArARRFoY AUZAF 1xe XFtHA
o] ¥2%¥ &g FLAFe diAMz AYgIFo] Re& Hol g
TEG Y7l AT FE AS B AEAREINY A=
Fdel f7dEch A3 PBTY A¥dx MHE 8 aspectH] 7]
w2  glass bead, milled- fiber, mica% L H7s7IE &9 o w =
% silanedtEL HEIE B4 2 LHI7}—’|‘—~14'1-3H’§01 FEH71= @
oY, 28 PBTe <d¥H¥E2x/ =1 dvdAdele A7 glou
alkydmelamines <d7ZA34 Lo FHAel FEA Rdr d
ol =9dEAyge] el Fosivk E, F¥PBTE #KeUdFE
#FHdE EFER ¥35E B9 HYEE ¥E€ & Jdeu
phenol, melamine%- o] WZRAHAPFAY  ZFBPETe| Hlstd Fd, HW
o] dEgFel HFid IF&HaMF FEE FaMde fxde
AL Atk ol## 39, glass beadF 2 AlRe] o3 Fge
ggol Huy AxAss AM PETES Bd=sie Wie FEE
dn ok

(1) 73PBTel 4430 %

PBT= #eldfse HAARZAd Q8 71AH94d, HEAd
of AA AAHAT, KIAHF el 2 ojYAol AA JF3I
eFe AYFEY T, vUALAYEFY A¥AIol A7 4o

AEASE Fol7] #Hatd FAHFZHPBTA PMMA, PS,
ABS, PC, PET%9 zEaAg £R=3ste Ao HEHI o

PET Zd=o g3 AgdgIo] #Fide AL & 5-14 4
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® 1-5. PET E2dc=d o3 Ageze A%

PBT/PET(part); 100 100 100 100 100 100 100
(45/55) (51/49) (60/40) (64/36) (68/32) (60/40) (100/0)

2] | 30 30 30 30 30 30 30

e‘:.sf,o?f.[-)l

o
L
sabzbas | 20 20 20 20 20 G 20

L

A kgfiom® | 1,340 1,340 1,320 1,330 1,330‘ 1,330 1,280

L

ZF3}% kgfem? | 1,830 1,880 1,930 1,950 1970 2,005 1,850

lzod2 A7 % 6.1 70 69 7.2 75 79 65
notched, kgf.cm/cm
HDT, °C 199 203 204 205 205 205 202
g ekEAd 0 0 0 0 0 0 0
gy
HEH, % 039 039 044 041 079 192 101
MNBE q 0.71 042 047 045 083 225 Lo
337137 Azl %3 k% UF UF A3} ¥=

el wie} ok PBTol PETE Ed=¢o=z4A AARHER7 A3
v, 2ol o HHHEZEHF FA AR HFI gAS
of d@MF ¢ A¥AFe Fa bed A

(2) =9 AP

PBTe} w®]sle] PETe #d¥o] e 4A¥FE Az¥ + 3
71 w&e] 73PBTel FdI%4E& slste] PETE gd=3%h. PET
2= ZHPBTE 9@e] FAHL Wd4el da¥ FEF/EAE
o] &3ho], head light #¥o] Algslx Itk PETEd=E PETs
PBTETH 7] wEd @787 axke FAHz Aok PETEd
=o] o@ EUFE AFAE E 1-60] vehAAh
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£E Tht T lcpE XX Th o TH xR lcm®E:0 (B (E
L8 L0 71 0 09 09 092 Sl 9¢ U8
86 01 LT 0 09 09 092 Gl G¢ 0/01
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(DO)(wd (1) ((/18Y) (Do) (1)
ARiegn)| (ww) 4| gl | (xlel) | O T | (W) | i | (aEd)
LaH |&E&El2] Elc oy | 33&E| Prui) | B b2E & & Lad/14d
BT
SR &EY EER&EY & =

Pt hEBE Rl lepuwd L3d 9-1
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BGr=dded AF
FES dAsse =340 4
TH® 23 PBTe d¥¥L=rl Reb HdAdde EAZ flod,
alkydmelamine$el EESHE WAgo] £x @omz PBTe =i
A4 g4& a7dch. PBTl ABS4x, PS, PMMAS wZ%A4
o AAnEzAE Ed=sE FAd O FHAHel AA7 HE
gAYy s FFEd.

1—3-5. Y4994 PBTe 7k
PBT+ A AR olojAl, 4F d71dxA FFLEdAMe
g2A8gEd pe YAAE Wgsd ddsishe Rel @asth
ddde Wmd golsiAu, ddAt ARAEII HYFE I
estod AAHAL W ddAst A¥Ee EWe= bleed—outs
of AVFHoY AP &AL FEz LALAY, F& EAY
2

o daAArt PEND Y. AR d=s HEH® PCLALAE

K

il

2 on, Fzae dE2% polyalkylenetetrabromo terephthalate,
fluoro—polycarbonate, epoxy 43X, polyphenylene oxide, polystyrene %
polypentabromo benzyl alkyd%eo] fled o5& dWdAL bleed—out
% oAy FArAdnr FH®, Fluoro—polycarbonatee] 7$ d¢d
ZAZA SbO:E WEISHE F DEARL oS FulzA

Zdgdle £FIEE EYeEM AYAe FolE7 WHIE PBTH

&
dxA el dripBAE $lstd PTFE, €=2Au|Z71FHF acrylate F

% 4], ethlene—vinylacetate copolymer% ¢ EBdZ7t AJZ=xil Uth
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1-3-6. A¥7F4e] NT

PBT= ZANEEY #@E3n fF5Ao o 234, 733
Aol FHA mEHe HEHel udwAr] oo, poly—e-—
caprolactoned Ed =3l dr7t o B, §&A9 dABAAEYS
AgMe BEF  dicarboxylic acidel butene 2—diol 1,48 FE&] ol 2
¥ Ed=std Adst Y. PBTY <4&4dd, 53 334%9 73
%, BSMEE WHRAIA AHAE 01~1%9) ionomerth 3~30%
°]  ethylene—glycidylmethacrylate copolymers} H7]Q31%82 =%,

PETZE9 o8& Zddzr BA=F, a4F3Hsie o7t ol

1-3—7. 71e} A9 M

A HAe ABAZHE chE-iREY, A7BY, NE5A
(EMAR) o ek

PBTs] w2 -wl2S34& PAU POM# ol $48A%, &
n¥xps waAANE PTFEL slicon$Aste) Zdzol sia 24
MZFE k. %, polyetherster elastomer® Shore Hardness D50 o] A}9)
A vhE-REge A@d &#NA Ao PBTY AAA4AE
Jolagel WAL AdME PA, PMMAE, % EWS4A4%34(XE
RitERTE)el F4E H3Ae  PA, polyolefing EBIcodie o)
Sith. PBT: ol2H® 2@adcls] weel 60C ol4e FsFolA
FAT AT 4 gk dASA $4e ANNE ARl
gl polyolefin, PASES] 2d=s maHHm gou, olEs PBTE
48400 ol HYA HEAH AAY Mol HPAE A
.

35 Wde doAA ged v, ded wte e W
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Ja o)gzz F3d 4¥Fe de & Aok

1-4. #HTe] AT FY
2dd FE5H2 e AR2 gFEId2EI Ut o F
g BAYZ,

1) $E40 $4sh

2) 4¥A B4 #F5%goz Wgse we wA
GEbdTL U148 grade4E  The  AEol  FIHAU
gadRE AHE AAY =& 4Ed e du
. |

3) WWFgol k.

4) WA, WorEAdel Frh

mo
to

AY B} ot o] dif F& AAEL AR SoA
guizse] BAcAdazA F2en At AFnEs S
o] blends] W# QT ofFy A¥HY <dAZSn AGEHW, FH
FA9E FdEZ oFoA: Uz «rld BF FAx THH
olet. %ol PBTA blend7t AMHNE 39 FEHETE stz A
zZtsln] g Aol dE3te JdHz Ut

adtelE, PBTAl blend2e $e ARE AEHR Yes 4
£37} 771e A dedw 2FdAE PBT9 PPEA IEA
blende MZE& AFALABAREZAN FEHIZ UTH

PBTE 1 base resin®d #AH& A8 AF7AA £2FA &
=7} A#FAse] fow gor: ZE blend7|Ee] 9 ©s wA
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L =

=

& AHIswH 19 148 2o

Avt€cy, PBT9 polymer blendo] &%

AAe AY

TPEE

Impact Strength
Flexibility

Acryl Rubber

PET
Impact Strength ? Dimensional Stability
Surface Gloss Heat Distortion Temperature
Processability Surface Gloss
Cost Down
Mecahanical
ABS Property
‘ Heat Stability
impact Strength
Dimensional Stability
A J
- Impact Strength
PTFE [4— PBT —
Flexibility

Abrasion Resistance

Anisotropy

Fiowability
Mecahanical
Property

Chemical
Resistance

Dimensional Stability
tnflammability

Br-PC

18 1—4.

Blending®l

o]% FBTe
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A2d A7 FoA 2 EF

A& ot 2B oA FaA Ee - AZAITE
M2 AEse Are AARZE, dWE4 R UWFAH 5o $4
soksty]l WEel F= B, AdE, 2% 39 AAAZA AE
fol gtk U, H2Zo A=Y uAF, AFH A Y
do] TEAMEE UE AL FI2gARA gl we @
ga Az Ytk 58, S Az A5est 343 B
i wE, 24 59 HARYe BEHFs] gRe] o] Fof
o g AyAdel W& AT L7Hx At

$BEAZAE  A¥ol oty E=5¥ FHsE ATE
+ 93, Agoez AL ZwE AAD eow, Hdd o 9
gol olastm, Aol Aseith m, AF AHE ¥ FEAY u
Aol o AZ FERAEAN 1 £2& €Y & dod, 1
] BAL olgsw zE HAAE Agsd dd4, WTY,

g, WeAd 2 gdd F& w¥¥€ o+ A1, €EOAE

ik

pultrusion, pressA ¥ F9 OFFd 71F7leE dZFY o] ThEsto
gxo we sFds Aee AHHRE AF AL 94 sbedek
gelA, FEgAEAE 71E AddAe dAFozd v opy
g =5 7%E IR N2 AFAERAZ F4EE En AN
AA7A A4sd /B AZAe FER OBEGEHNZHI
gt ofzmPdolEAY FARA FARE o)FoA A
% PBT(FeegddgFEgelE)et &2 <A

8% IFARY drtAA BEAZE A A AFoEM HS d
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75z gtk ©Fe GE PlasticsAleld  AR® mad PBTEIA
= Edade 239 ARHS wdn 23PY AL B
MF 18~249 EYAZA A24Y] oW WIALo] shssith
1£¢ counter —top, MWW, /EF 7= AzdAMY A$I
2 ohel, #EEA, basket, AHEEE MRS ABFA, 7lg
EE-A&3ANe €8x vdgn A =, AE, GEES
dygol rhsstm, AN Holuw, AALE 4 AUde BelA
Az BES EAd2EY oka¥ FAE ol§¥ BIYAZAu
f2) stk |

1Ad9s @7ds, £ @FN g =2Ez sx UAs
ArlaA Zelol2E E@USAE PBTHA 9 PETH#Ae BAd=g

o

Ed22 dx Asd, oc Fd2HSAAY £SHEI el
13d d7tad BgAe dEdrz AYsy] HEold, =T A
Aoy Felx"goz ¥ FAg AHE AEF A F A
o @3 94 Rra¥g F A7l WEHA 1-7 FA=E). M,
ol ¥ FAE H£84HAN M2 oA Jd2HI{REE YoA
Agole BEFZYAE oFm £§ AFALo HojPd o
AL T5FA7E A0l ZAFANE dol vlEiRz 448 B
AaE zYsA "o %, Eddiy dEYE FA RI|EFAA
7l 60%old FHE EfRde HEHYE AR ALEFed 4E T
B4Fe AgstA UALE st dew nFHoeE A¥ B
A3 oAk

mebd, B AFeldE IUdA AL ABgn As TF
PBT 4% PETHAE Atgsted 294 dolvde d2EHagd g
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E 1-7. Bdge 9% PBTe PETHAe ¢ &n

Hetel= S4 W 2

PETS| & | T, A5 —-mmmeeree 3L 2o M
P EHDDY A5
ARHEEY x - mUPHEY ¥4
e e R e
¥orE 7
PBTS| A& | AANE=Y 71 By e B4

ot - ehE B

gate AFsRn il FIIEFEEAN MR ATE AU
FAAE AAdQRen d2guuteE A F de WHd
et zmEsigoh. B s1E&UAAN AN AR A
12 ¥7 AYEAELER gAY FdAzd vXe 9% 4
stx, Z2AEZ B4 A PAe 9F%E FERHe=
nASHFYG. E, olge] EH{ANe HZ JAH EAHA #AL 9%
= AR}
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Fol 1

ol
2

A QrtAA ZE g AE 4R EgAe u= GE Plastics

Akl HV70650] wi@ 242 13dz e ool A%sdrh

Ar42 4 #

o)t GE PlasticsAle] HV7065+= PBT$x2 PETS$#e £

=3

Az AL A A

i
|
n
I
[
Fu
.9‘_’-.
fr
ki
ofp
2
l.n
o
e
=
it
X
oft
ré

o] AMES AFe 1HUE wuAMe X 2-28 Bk o A

il
i

b 2)

AT Y =AAd dEdAsAe] did AEHA RAMS
3t F&2& Fd FAEES B, FFaHEd. "A ANRE 11,1-

3,3,3—hexafluoro—2—propanol 2 4204 &A3] LAzl LPHE

>

Y72 FHAE HBAN F AFHF &AL Ao o &9
% vpore size 0.5ume] HPLCH Teflon microfilter 23 of3}ated
el FAA dAEE AATF F AIFUxIY £5 GEIL
F A& Fotn, FAHAEZLE ARV E AEF He WHE FSl

A gz 28 ANstd 242 f5sdrh
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1-2. GPCel 9@ WEd2sAs R4 24

pegsd dWEgasde BFEALR PAFEye o=
WatersAle] GPC  150CE Alg3&te] EBMgrt. 2HAZHOEA,
column& MilliporeA}e]  Microstryragel column 478(10°, 10¢, 10%
500A)8 AF&3t93r £+  o—chlorophenol(OCP), injection volume

< 100ml, &XAET 25CHrh

1-3. ZAAe &4

HV70650] FdAe A FrIFEA=ZAM &Y HEE
7] 2] 8 ul=  LabtestA} 2] Plasmascan 710 ICPS(Inductively
Coupled Plasma Spectrometer)& Al&-8te] K789 P2BHE 3
Sk BFEA Wi Frdae A9 Aol FIFAAC Zdst=
2 Alg¥ chipAte] HV70658 adla AlE3Ad

o] B Hitachi A} 2] 2 2} & v} 7 (SEM, Scanning Electron
Microscope) $—2500% A}&38led microfilter FRol]l ool Fo}
A A4 Fd 2 2B BFsgen, A4 QA A4
2249 393 EDS(Energy Dispersed Spectroscopy) spectrum-g& LUt
¥, EDS mapping'ol ol&] SEMe|x ¥y zt FAAYAE o]

Mo W@ FA2E EMsdh
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A4 A2 F

9—1. GPCol 9% meEdzse 2AF Y
HV7065¢8] wlEZAFA 0 W GPC ZAFLEITILE a4

2—1% gow ZFFAAE ofd% BT

M. (5% T &2 ) =12,500
M. (3 3% o &7 3F) =46,000

Polydispersity = 3.7

o] 2AAMz ¥ o, Fudd Aoz ALHID Ae
PBT @ PET 479 #x% deolest vxdes & F Lo,
2 gFNAH £ AgAs4dE AAd F2 AT

2—2. 2AAS £

HV70650 wstd fagdg #F A, Ba;37.7%, Al0
006%. Ca:0.12% ,Mg;0.032% % 7lgt #Fdarst #&AASG 7
A wo] 7A2% Baol BaS0.8l IHE zAFg AAGFHE ole
3 2&A 5 ok 64% =4 Ad= A - o] A TGA
(Thermogravimetric Analysis)ol 93] #33 FAALTF 63.4% %
catalogirel ZAATS 65%< W HAE & UG ©H
o HVI065e BAAE dnEel HuvhE(Bas0)d AeE A2
9ok aurge HFe o 4203 PBT % PET=A 9] ¥ F

of 138 olnz FiubEe HFFU(B0wt% <jd)el os =%
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Ae 4 23 Axe w2 HEFE M2 O+ U

Oy 2-2¢ BgAz Ry gddsd FAAAd A EDS
2HE@oly drdME QA urEol WF HEHIT Ao I1- 2-3
& 2AAQAE  ARHAAA(2Y 2-3 (AN} @A EDS
mapping®§el €¥ uLEe eolmA(ad 2-3 (B)E UdEhiZ U<

d 2 A4 A BYE A Exsxn de 8 HsL v

o

Fd29 ZAE wdzn. AAWNZANE  FF @AY
wa wEel EAE 3RS 1 ¥EE ZEHW oldF%s #e
My g uwE profilee] PolA®  ArlME  FHAUAL AA

73 uWENZE 2 & Ak
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BERYSAI blkE BrERE BAZlkeRRR® S90LAH llysonseld 39 7-2 BT

BPPETT = @ 1eJBajuj _
¢- 29p-@2 A<Y @Sy °a2l =abuey Br2- @ -
87 | 91 P1i 21 | a1l 81 3 | | 21
f
ol
yd
§23s /9 =pasde|[3 T =dsi1Q s3unod ggpJ =3 JdaA

SSTT-54N
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A 37 PBT/PET £dc9 o|iEmihited
A

B Q7dd Age 2xz st de drtay  Feld
Bga2Ae PBTH#A% PETSAe BIeE @EH2z2 3z 3§l
e, oy EddaEfAe SFFEs Wol 1IA A24RY
Ael wWEYsrs HPes HEoln, EP dAAYomy =mIrde=
AR Ao F¥e 9% FAd F A @l 94 2
g 4 7 WEelth e, o F FAE S§4HAM ME
Hold  dzem@Ns s doA At EFTFUAE T
£gARAT]  Aoihel @k AWEBFAA A4S ARAL
gol wdmz AAY BHe Ake s do gIAA, B
gl e Fusldr Addez A, Auwsln Q& #4F PBT
2 PET#A %9 23z 92 EFAoA dojus

vgeo] AxE Auwny 2 AAWHA i RS

A1d 4 #

B BNl Awz Hzsr] AWM 63 PBTHA
5%¢0] PETHA2 EIs=g AHzsgen HuE HAd Hdde=

ARHE 2%9 BEA AR dfdx T2 HdIE ¥sAd
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A *]ﬁi%‘-:: u]2 GE PlasticsA}e] HV7065¢ €71l HI2303
(88§ 30% RA)E Agdden PBT % PET+Ad W&
Alke ®E 3—-13 g

2z BAze dagupurgs odAsy] 3 tale (hydrous
magnesium silicate, 3MgO - 45i0; - H:0, particle size<10pzm, AldrichA})
5 1—naphthoic acid (96%, MP=161~162C, BP=300C, AldrichA})

g AFY7 HAT-
1-2. A|B9 A=

1—2—1. $Ae L&

A¢]g PBT, PET#A%& pellete] FEfo]2E FA e £
s AZY ¥ 23 ALE Agsdd F FA 7 FIFEMA
o) T¥aAE Zussiyl A8 & FAE EIssAd

eN YAarley /76 ﬂ%ﬂ#ﬂﬂﬁiﬂﬂ,YD;mﬁg k

3

o

2

s A stz A S4LE I =EsHE 10%
(wt./vol) REsl #AE =ZIH et £A7 44 &34+
A slde ZASD Aedd WAAA FAgE A¥AN BE <
AEoZ 3~43 AAF dBstd ABZAFAE ¥ AAIG
2oy SR IFHE olMES WFLLAM GHT Ax8o
AAGG. dEANSAE Z FAd &8 FIUA gz FHE
s 248 SAAAY Lxsh RekAE u gzt 5o A 7}
ARHHABA  FAYS FAELo] dolFn. o WHe= Az=d
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FALLEE BT ojde pelletSH He 7o Samolema
£§EE JIAu, TR 4xe BUH HdA 24

2 ¥k 99ee ¢ & AU

1-2-2. 2= Age Az
243 PBT, PETHAR 2 374
¥, RS AAES 98 80C, =

AlZth. PBTs} PBTHA9 uge &4 Z3¢u 6:42 nAHsIgo

]

H A  dry blendingdt

O

sheld ¢ 12417t F¢ Az

o, tale7l #HA7lEle AS 2 %8 4249 5 phr, 1-—naphthoic acid
b A7kEe A 2 Fe A9 003 phr2  Eth

Dry blendingdt ¥ UxF A H¥E= ©vls CSIxle CSI-MAX
Mixing Extruder, model CS—194AVE ALl tT}A %%@ﬂ*]?&ﬂ-.
o] o, rotore?] &% 260C, die header®] &%+ 270C, rotorg
dd&re 30rpmeg sgoen A FFAFALS o 3E0U

t}.

1-3. JdZHugNgFze] Hr}

PBTS PET4X 7t L84 Az Aol

)
=2
[>
L)
El
e
@
olo

& deA AJde ESTFEAE oFH LFAFAL ZHo
of w&t AYFEFFAN AAED dHITFHAe B 73
dol flold  AAES7] ofgr] wWREe] noA L£§AFE 24
=Are AR % AEFATE LHRYE A2 RG] Ao

d ARE ¢ 5 Utk o WHe Ay g4Heln AW
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gujazel o8 wuRt @Sy 24 ASYEE <35
¢ Zrh

AEEEUge] UYold BATAEY AR L HFAFS
DSC(Differential Scanning Calorimetry)el &8 ®EAHEHUYG. A8
71%& ©pl= Perkin—ElmerAte] DSC-—-4 calorimetero]©, 280Ce2]
a7 FRAH ARS 1087 £LAFAY F 10C/ming YAEE
2 AR A7 ARHLATNE Ax, o AEE oA 10T
/ming] FEEEE ALE ANEA SEFAFHE IU 4
ARAVATAY L£4FEIHeT BE T, AHSH To, AH.g 2
4 zAsod 7 ARA dold ciEHm@ge IFEE A2
mmatgt. SR Wsl w=e BA=Aze AR U
44gA TS Wa 94 B

AM2RA A% o 2%

2—1. dzejm$etgo] PBT, PET+A 2 BgAe ZAAR3s §&
Agol wAe 4%
a9 3—1, 3-2, 3-32 =4 PBT(Lucky PBT HV1010) %
PET(Samyang PET Regular) 4#2 PBTHA  E# A (Lucky
 HI2303), e]lx ©lw GE PlasticsA}®] HV7065 E@Ast 1 "=
A9 1385, A2AS} 2 248§AEL DSCE F3td &
Astz Hmg Felch 1AFEAF(2H 3-DelX F HFHe oA

EdA%ze] £& thermogram&S %% PETe PBTY # 87

69



(/D01 : T Bi)
kA1 bBlkRws B kL1LI4 1dd 1-€ BT

(o) ainjeiadwa

0o0¢g 0s2 002 061 00} 05 0
L _ | ] 1 I L 40-
—2°0-
— N
fl‘l— )
£0E2IH HonT — 00
ll\/-‘l,l\/.ll
A — 20
I\/\/ GO0LAH Sonused 39
= %0
GO0LAH SoNseld 3D 0 XLIBW
- 9°0
~d
0L0LAH L8d AoN
Jeinbey | 34 Hueiweg 5y

‘M0|4 JE3H

< OX3

70



ooe

(& BUuw/D0T +88 TAES IleD082)
"k EERE blkRE ¥ kLl3ad ‘ldd z-¢ BT

(D) 2ameisadwe|

052 002 0S1 0oL 0§ 0
L | ! ] ] | L yq-
—2°0-
e S ||\
£0EZIH AyonT)
00
' G90LAH Souseld 39 L-z'p
/\<|\1 Goo/AHJoxuey [~ V0
OLOLAH 18d A¥onT
~ 80

Jeinbay 134 buedureg

‘Mmo|4 1eeH

- < 0OXd

71



00¢

(ur/ D07 : T pld)
S 2exz BRE & kIFLlad 'Ldd €€ 2%

(o) sanmjesadwal

06Ge 002 oSt 001 0% 0
L _. I | H { b 0-
— N ' O|
e )
o Aan
£0ECIH MoNT 00
lllnll.\l"ll?l
)
||\/\/\( G90.AH SOISEld 3D 20
o — 0
GO0/LAH SOUSE|d 3D 40 XUIEW
—9°'0
—
||7 0LOLAH L8d AT L g0
sejnbey 13d Bueiwes ﬁ 0L

‘mo|4 JedH

< 0X3

72



28 $Ad uEz Atk wad, 2 2gAe d=das
PETs} PBTS) 2dc=e Aoz @usd ot ddE a7
NMRA®AselA #ald vheh 2k

29 3-25  ANEEE 280CAM 587 SEAFAY ¥
WAy Wl AARRAFS uedt. o ded GE Plastics
HV7065 2@Aleh olz¥E F28 tEZasAe] ARHAFE
PBTe PETe] 2439as @7 2uda ¥u2 veuc. 19
v}, Lucky HI2303 EgAe 3¢ PBT9 PET Zrzrel HAIMA
& RoA @ W o AAHMILEE w$ P& MA0CHE
2 vEdh

PBT¢ PETE EdoAeiolrd o 260Co| e ooz VMY
s osHmpwsd o FIUAE YSE Hos LA
Sed dzsldE REEEEAst ¥4EW A% 9w A9
srgAz Wat. A4E TEA Fol A weE F 47
g gedol FTorde AW RAE AL WA BEE Bol
Agsd wasuel FHA AddAN ARAel A FaHEE
ngd B4S s A wszgd Assd AR HALE
N mA ebd e olxH m@wgd oF FFFAS GEO
2 A4 dRe oA Ax  getel gEsoler ¥ A
o .

24 3-38 2AEE9 24 §8AFE usL ded ®

¥

A BEgAAEe fe€eLsE FAAZLxS viIsiAE AA old

Ae BIW F Utk o AEE Bl AEF Tedd ¥



AstA 1 BAel AsE Aol «ygHd.

2—2. &§AFALe] PBT/PET ZHdceol ZAAN o L44%F09

lle 9%

ag 3-—42}' 3—5%& AldrichAtsl PBT®} PET& %% 6:4
2 ERE EHE AEE 280CoA £8AALT W AFAN wae
d43 W 23 £8A%L 34T Aotk Y 3404, FHA
ol 5ET Heolx ZASLxs o 20Col4 RolAe HAez =
of o] Alg& d=EHIBWRLo e A dojur Roew Y
o 5E% WAE ARe AHYE AFAM FHo=z EAE
thermogram& B =7t obd 2Ztzte] PBTSt PETAEE BRA=AE
8 TdxPez AHeEF F 3Py 6:42 #A4E  thermogramo)
o 2AE=EAES HMEd o, Agdes A" ANIe A9 FAA
gAF%e WErt dojuA FU%ee ¢ 4 Atk PBTYH PETA
& A7HE 22dAM BAGAR 4 AR A o AH BN
ol dojuA gt PEEAFoy BAFREs Wil BAo] o3
Mg 2 FFEA7 FA4sElc AL oMY 28y, B=d AL
de c2E R s FEFEAIL ddHzz 44 2 24
o A7t z@dd a2dMe £FAFAT] Aol HFEE PY
TEEA Aol FIHE=z BA=ANge HAANI HAY oy
HA ek 308 olde AAHW AAFYr FE FaEc. a9 3-5
o WEld 22 §gAFe dIME ol e gie] ey

T AR
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< ENDO

Heat Flow,

1.2 —

Duration at 280 °C

1.0 - 0 min
, ‘ Summation of the Individual
0.8 H ' i} Thermograms of PBT and PET (6:4)
5 min RPN
- N
0.6 —
10 min _/\
0.4 — )
20 min J\
0.2 - 30 min
f-"‘—-—/\
0.0 5 T ' ] ] |
50 100 150 200 250

Temperature (°C)

1Y 3—4. 280ToA SFAFANY Hld M= APBT/APET(6 :
4) 3= HAYRAF WY (YZ4LE :10C/min).
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< ENDO

Heat Flow,

1.0 9  Duration at 280 °C
0 min
5 min
0.6 e
4 Summation of the Individual
10 min i Thermograms of PBT and PET(6:4)
0.4 - T~
20 min
\/—
0.2 — )
30 min
0.0
V1t
80 120 160 200 240 280

Temperature (°C)

28 3-5. 280CAA £FHFALY W3l w2 APBT/APET(6:
4) BAxre ZAAJAF E3L (280TCoA 2e7A 10T/
minZ YZFE 10C/ming A&§).
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W, vl GE Plasticsite] HV7065 EalolAE 2@ olN 3
2389 YEI2FAE Adx M #3F ug @ol PBT
s} PETel ¢ 6:4 BI=QAHE Bstm, 280CelA  #RAR
Fo] AAN(Y 3-6) B 23 LHAE(2E 3-7)°] AldrichAte]
PBT/PET 2dz=¢] vls WAs ¢AH Q& Rez uvewch
thg 308 olArel A mewAle Ssd 2 AAAel oAkt
A stEgle Wolth. o] Az RE] HV7I065 HTAS EJLE
rdcdEdAE JAHzZHWIE dAss f® wdvs BEA
2 HNBH FAE AgsAUd AsAA o8 ATE X
Qee ¢ 4 Yow I Ee #H AT € FAGN e

8% FEAS Az Ut

2—3. nedx £&4FE PBT/PET 23%o A%s % $§AF

PBTs} PET2 Azuyozys 2A TPAYI DMTHel e
W EeolXEE Axwwe wte Fuvlel AR 2 2l A
gaw HE AFY BAS wEHE 9B tEo A=y 5
gAe AzAdz F2 ozt 2Aye #Esst ExAUe] ojzd
28w wesid JaHz#E Yod FIFEAL A"z @
Amel warigsy el web dzamgdge YA W AE
s Qdgre WARNG. BIA, B AFdME TPAYMS DMTHd
o8 Az® EAFo] T PBTe PETEE #d=sted 1 I
R4e Wohstdoh

2q 3-—-83 3—9% 280ColA 1083t S8AFE 4F PBT
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1.2 —

Duration at 280 °C
1.0 —
0 min
8 P
< 0.8 = 5 min
L
v N
. 0.6 — 10 min
2
o
ra 20 min A S
T 0.4
T 30 min
0.0 } I | |
50 100 150 200 250

Temperature (°C)

2 3-6. 280CoA fEAFA W3 w2y HV7065 wWE
dxasze AR} AT W3 (FZ4Fx [ 10C/min).
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1.0 — o
Duration at 280 "C

0 min

0.8 -

5 min W\/—
10 min N\/_
20 min W

30 min

40 min Y

< ENDO
o
P
{

Heat Flow,
o
.Y
|

0.2 -
0.0 — T T T T T
80 120 160 200 240 280

Temperature ( °C )

a8 3—7. 280CHA LFAFAIE] Wale wE HV7066 dE
A252e LEAF €3 (280CAM Ae7x 10T/
mn2 4YWZAFE 10C/minsE AL&E).

79



1.2 —

Matrix of HV7065
1.0 —
JTPBT/SDPET

A 0.8 -
o JTPBT/STPET
>
w
5 06- 7\ JTPBTMJDPET
=
L.
" J\ SDHPBT/SDPET
]
O
T 0.4-
SDHPBT/STPET
0.2 - _/\ LTHPBT/YTPET

v APBT/APET

0.0 — T T T Y | T T Y T T T T T ]

|
100 150 200 250
- Temperature (°C)

2% 3-8. z+ PBT/PET(6:4) 2d=¢ AW AT (280CoA
1087 £8AF% 10C/ming] Y& wz AR,



1.0
Matrix of HV7065

JTPBT/SDPET W—
0.8 -
JTPBT/STPET

R |

JTPBT/JDPET w\ﬁ
2 0.6 - 1
m N\P
g SDHPBT/SDPET
o :
2 ~
# 044 SDHPBT/STPET
Q
I

LTHPBT/YTPET \[f—_
0.2 - V

APBT/APET
OO v r 1 1 r7 v 1 7 Y1 T T 1|
80 120 160 200 240 280

Temperature (°C)

23 3-9. 7+ PBT/PET(6:4) Zdz=o AAZ AT (280°C ol A]
10827 £¢ASE 10C/mng Ae7A Yayg AEE
10°C/min A -&8).

§1



JPET(6: 4, 224) 2d=gs) 248 2 $4458 depiz 4
= DSC thermogramEo|t;. ZAARRAF(1E 3-8)olA HV70659]
dEd2sAE b8 ®e exdd @dsis PBTe PET4A7}
7tk Agstsle Wagol  mdHe urhded o2 RH o A
270 nedAe £8AFd A% 4 F AA WYd AL
g & 9t 1 Bt AEESd oA e JTPBT/SDPBT, JTPBT
/STPET, JTPBT/JDPET, SDHPBT/SDPET, SDHPBT/STPET,
LTHPBT/YTPET, 133 APBT/APETeY £o2 AAN} L=t =
A ueptd ol Az ¥E PBIFAZE AUYNS TPAR
9l%t grade(JTPBT)7}, PET# A2t S.K.1¢g DMTH ©]%} grade
(SDPET)7} Zd=so] negsARRE @ cl2smBwg] 9
@ AR4e AsA g me Be ¢ + AUt E, Aldrich
Abe)  AloFF grade FAE  olFojd APBT/APET #:=9 A+
A 7% @ GRAel Rtk WM, meds S§AFA PBTe
PET4x 7t  Qojtts ojzemawse AxE EedzH4A 9
Az, AZTE, % BRAF Hd Aot 2 Ae & F 9
o, ot 8N AsE ZdAade Aol IzdF R
gusle] 4% % zA% FFEAT 2 EAFEEA Ao, 2

g 242 H7Ae FF 2 I Hol Fo JAde He=

$HAF(1E 3-9ME & BdSARe AL ZAHH
Age AL T A¥E HYew 53, ITPBT/SDPET =

JTPBT/STPET BdZ A8 HV7065¢ WEfH2FART of <&
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gy & &xed PBT ¢ PET A9 £gdag vl
;. 9A] APBT/APET &d=e 73$7 713 2342 &8&=7l
@ttt

9—4, oA S£¢AFE PBT/PET Zd=ge 2 3 &%

AZo ©lxl= PBT4A A3 %

2 QydAe ngAxst #7948 AFFY  PBTHA
(SDHPBT ; 4%, SDMPBT; %%, SDLPBT; A=, =% DMT
Mol o8 AZ)S Aestd nedA f4AFE PBT/PET &3
=5e ZHA 2 LFAEA vIe PBTFA EAFY 4¥E
2agged, 2 AdE A4d PETHAY Ffd = 9424 o
Ehdoi(d 3-10, 3—11, ¥ 3—-2 #Fx). F, TPAYd 93 A=
g  PET4A(STPET)ste] Edzdxe EXFel 743 RE
SDLPBT7t w& Aant oa & IIF4E debdes, DMT
e ols] AMZ® PETHA(STPET) %ol Bdzdde #4F 7t

g AEng b2 e gu934e JER
. ey, o] ZAE w&d PBTHAe EAF ads %2
qal7] oj@iedl, nog @AW ANg e A AES T
zg W =z #F EAZIS 7t AEd FAFAANLLC @
g% Ape =gol Yay¥ oz wudr

4 ¥& SDHPBT7} t
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1.2 —

_‘¥///\\L SDHPBT/STPET
1.0 -
SDMPBT/STPET
A 0.8 _4///W\\k SDLPBT/STPET
o
>
i
g 0°- ﬂ"//ﬁ\\h_SDHPBWSDPET
™
> A SDMPBT/SDPET
T 0.4
#_,///\\‘ SDLPBT/SDPET
0.2 -
0-0 | T 1 1 ' L] | ) ¥ L] I | | L ) ¥ !
100 150 200 250

Temperature (°C)
1¥ 3—-10. PBT¥a% wW3ld] wa& PBT/PET(6:4) 2dc=9 27

Azl AHE (280CAA 1087 L£4A5%F 10C/ming
Wzt& g #AA3).
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1.0 4

SDHPBT/STPET
0.8 SDMPBT/STPET
A SDLPBT/STPET
L
g ,
é SDHPBT/SDPET
..a 0-4_ \\/\—/_—
Q
T
SDMPBT/SDPET
0.2
SDLPBT/SDPET
0-0 I T T T T ] 1 L] T ] I T T 1 1 l
150 200 250 300
Temperature (°C)
2% 3-11. PBT 2% wWad w2 PBT/PET(6:4) BiE=e

A48 A (280CHA 1087 SFMFFE 10C/min
£ 4e7A WaAE AR® 10C/mnZ A§E).



# 3-2. 2L L§4%8" PBT/PET(6:4) £3=ge ZHAYs
g £§A5d vixe PBTHA ExA#Fe] 9%

Sample Code T.'(C) AH'(calg) T,? (O AH.? (cal/g)
SDHPBT/STPET 173.9 9.4 213.9(230.1)° -10.7
SDMPBT/STPET 175.6 9.7 214.5 (230.1) -10.7
SDLPBT/STPET 176.8 9.8 213.9 (230.5) -11.3
SDHPBT/SDPET 180.9 10.5 216.8 (241.4) -11.2
SDMPBT/SDPET | 180.6 10.0 217.6 (238.7) -11.3
SDLPBT/SDPET 176.1 9.5 215.3 (231.0) -9.6

1) 280CelA 1087 R&MF F 10C/ming Yad&xz AR
gL wfe] DSC dlolEl
2) 1)) AJEE 10C/ming £%=2 A7E #AL = DSC de

E}.
3) (%te] <=AEL secondary peakel &Xk.

2—5 1A L§AF8E PBT/PET 2I=3%9 AR 2 &&
AEd vlale A7 I

7R RUIEREEAY AL 9 HdEHE M= I
AR Abge]l FHHoY Fuleid Adse PBT R PETHA
v ol&EH IS A AT TYEAHIAZ Hol YA &
o BAZAEA kA oF odLEHIHNEE HAHHE o}
MEslel A &d. 53], PBTY PETHAde FEIHY U3
LB RS ZFAZHdst FHHol ded] PBT9 PET EA=E

MEH22 s BgAel AzAole o Fdrk 38y F o

.3
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Iy

oH

el 2B ngwRgs FUAA FEUE Jdovjmz dWRAl

oA A ®uh. oA,  FAead 4(Tale, hydrous magnesium
silicate, 3MgO - 4Si0; - H,0, particle size<10zm, AldrichAl)-& #7138t
o o FuE& BH@EAHs APPe=Exn PBT/PET EI= R o
MEY223e ERAe dUFE4S Ryl A dA+E s
s rct.

2y 3-129 3-13¢ S5phro] tale® §FHst= 2 PBT/PET
Bd= ANEE 280CoAM 1087 &£§AFAN F ZAsS 2 AL
$39e wWe AFMRA)L taled: THEA Fe W AFH
My vz Zelt. AAAFS HeE= DSC thermogram(1H
3-12)0ll4] taleo] FH7bl 93] 4 BA=AIR FANSL7 o+
gol@ o], APBT/APET EA=g& A¢ =RE Az UolA
PBTet PBT7l zi71 ZAAsIE o FHart deged, o F
FA e o ZE ngytgo] 433 AAHASE v, ELAHAYel

w2 APBT/APET £z Z$T taled H7tdl s 4
Asexsl o 23C 7 Eetdeu fEMHAHel 4% JTPBT/
SDPET ¥ JTPBT/STPET %d=9 ZA(tale vlE/DAE FlAA
234 Tale7b Hzld Feo  AAAAFA o HmdgAE
JTPBT/SDPET 2 SDHPBT/SDPET 4i=e <QU4AAel 7% %

& ZAem Ueigd E, 7oA FEI WF AdLE dAFHe

A

tale P]q7lA ge] dANLE7 HS4F tale AR FAS

o

exx  RolAyE A¥E Hgo, SDHPBT/SDPETS JTPBT/
STPET ZE¥@=Age Afode talke] Hrbol 93 FAH(Lx=
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1.0 =

JTPBT/SDPET

SDHPBT/SDPET

Ll Fx
1Y

o
o
|

JTPBT/STPET

| o

Heat Flow, EXO >
o
Y
]

SDHPBT/STPET

”~

0.2 —
APBT/APET

~

0'0 L] ] T T i' L T T l ¥ 4 L] L] I L I ] | l

50 100 150 200 250
Temperature (°C)

19 3—12. Z+ PBT/PET(6:4) 2¥dceo ZAAs AZe ux=
Tale (Sphr)e] <& (280ColA 1087 |£LAFFE 10
C/mingl Y&z a2 ZAA3).
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0.7 -
JTPBT/SDPET
0.6 -
SDHPBT/SDPET
0.5 ‘
A
2
N 04+ JTPBT/STPET
z
o
L 0.3
E SDHPBT/STPET
0.2 -
APBT/APET
0.1 -
0.0 —r—Tr T 1 71yt [T | p—
100 150 200 250
Temperature (°C)
a9 3-13. 2 PBT/PET(6:4) Bd=e &§AFA HAES Talc

(5phr)e]l o3& (280Cold 1083 &§AFF 10T/
minZ A&7z Wadd AE2E 10C/min A8E).
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#A7F uEgteE F@olth =, tale vlHJIAYE  JTPBT/STPET
Ed=ARe ZASLxzd AAsdol SDPBT/SDPET ZWACS AR
Aoxnt Zorl tale ¥7¥el= SDHPBT/SDPET BA=Agr)
JTPBT/STPET #d=AgNc o & ZAYgesd ZIHAe
JEhjeleh. ol& SDGPBT/SDPET =d=Ag7t JTPBT/STPET &
d=Alge] vt taleHrlel 2F &H(71 Ade A& gosix
ded, o FARe ZEAHQY ele dAxe DMTHO o Az
¥ #oxE zte] BAEolm FAE TPAMA 28 Azxd F
o 28 el BIEEde Hold. welr, talee DMTHe oF
Zelol2EHe FHA AEE d=Hz@ FHolg #AAHoE 84
3t ANRlozM BEAFA dojvdte PBTe PET4#A7te] oA m
s S gAANZE 4 AUD FHoez AA4ED

EEAT(2E 3-1ollAE G4 Hlxd FEo] Ro|w, tale
7} ¥r7td  #AS  JTPBT/SDPET, SDHPBT/SDPET, % JTPBT/
STPET EBHASARES HE2x9 &FYES HV0658 ey Ly
A vd:e o %tk

Talce] A7IEFo] g o]de] Huey wt=A oL
¥ Ae taleo] VM Ao #FF otk YwiHoz FedliH
ot o ARAIRAE AE, taleFel F/FAA7 EUHE B
7471 &AL (heterogeneous nucleation)o] 2ol&l {§ZAHIA ZHAF
exe AAsEEI golAE A$7t Bk £ dFdAE o&H
WEggol Zujs BIAFAIZ Ad talcE HASEATD, taled

Nt ge] olsiMx PBT/PET Zdiz=e ZAsrt 3" 5+ 37|
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W Eo] oA el tales] AFIF d2EHZBNEE AAFLEA
Gebd padel W@ el @ashch

dela, meoA £83FE PBT, PET ¥ ZI=Az #A%4
o] RS ¥ S8ASd U tales] AP NMTFOEZM taled)
Qge madden vnE A9 talyd FAugel AsE FS
o] Az WYY (g 3—14, 3-15 g ¥ 3-3). 1Y 3—14
v 7 Ase FAKASEE Usded, et ¥R g 3
©. SDHPBT/SDPET Zdz=Alge] ZAAH s3e SDHPBT #©
SDPET #zte] #Ast mWamg w%e =M uUsded o
280CAMel SEAFA F AL ojzElmgigd oid FFY
A7 AAdE  Ae du@t. E, talsh Sphr AR A,
SDHPBTs: SDPETe] @Asexst ¢ 7C 12CH4 Z# Eobd
wlort 5 aAs ARl AolA ANAE FERE T 4 o
o, ady, oo HWa talert ¥HE A=A Fse F A
Q8= (PBTe ZAAsd s =7 ¢ 18C 7F ®oHHI,
PETe] AMsisaz 212C Axe zeRd S8doz udebded
oJ= PBT R PET4#A Zzte] 2z W tales] Z1¥Ezxn
9 ¥4 2 Rt

dely, Bdsxgd AJE talee 7)1 FHEd ddsd 22
A4 EeAFH ARe AYR ex§

Wi

z7E #A%w, PBTS
PETAFojo] dojubs o2BHm@Res oAAste dHiz & aHv
gog o 4 ok B SAAA AEsm A FAERAZA

A4 gausd ge THFe 2AA7 A% EdHed, 29 3-
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EXO »

Heat Flow,

0.8 —
/Talc 5 phr
0.6 4 SDHPBT
SDPET
0.4 L
BaSQ, & phr\ /Taic 5 phr
0.2 -{ SDHPBT/SDPET >4 A
i
00 _ T T T T T T T T T ] T | |
100 150 200 250

Temperature (°C)

213 3—14. PBT, PET $£# 2 2 2d= (6:4)9 ZARA ATF

o] ©lxlEe Taled} BaS0,ol 9 (280TCelr  10E3E
£845%F 10C/ming] B4&Ex=2Z HAAH).
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0.8 —
SDHPBT

0.7
A 0.6 -
<
] WSDPET
z 0.5
=)
T
3
T 0.4 SDHPBT/SDPET

A L LA s d &
0.3 H
BaSO, 5phr Talc 5phr
02 T T T T T T T T T I T T T T | T T 1
100 150 200 250

Temperature (°C)

29 3-15. PBT, PET A ¥ 2 Ed= (6:49 &5AFd
njx e Talest BaSO.l 9% (280CeA 108 &%
ARFE 10C/mng ezt d4" AEE 10C/min
oz ALF).
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% 3-3. ;eojd S#45¥® PBT, PET 4% 2 Ed=d FH
3ol &8AFA vFaRle Talest BaS0,0] 9%

Sample Code T)(C) AH(alp) T,2(0) AH. (callp)
SDHPBT 190.5 12.3 224.8 -12.4
SDHPBT/Talc * 197.4 12.0 223.8 -12.7
SDPET 208.5 12.3 255.8 -11.9
SDPET/Talc 220.0 11.2 253.5 -11.6
SDHPBT/SDPET 180.9 105 2168 (241.4)7 -11.2
SDHPBT/SDPET/Talc 198.9(212.2) 120  221.4 (246.8) -12.7
SDHPBT/SDPET/BaSO,’ 189.5 10.5 217.7 (237.4) -9.2

1) 280°Cel A
#e wel DSC
2) 139
.
3) Tale 3 BaS0,8 #H71#&

v} o] B}
ANEE 10C/ming] £xE8

Z+z}y  S5phr.

140]  ihebgt gaulEE A=

2oz AT talcols A

ulep ol
A2 %

o] ARETS LFAF(IY 3-15)A
PBT ® PET4#A9 {82 %
2 %) |
& gtk o AW 94 BASAE

A} PBTe} PETA}o]d

ERELE

94

Zate

ggrort BA=A RS ggene L£§EE

H7ME  talert TElAM &

A7td #9& wWe DSC

4
Ao
tale 2]

£4E (AR

=0} Z]

1027t £§A%F F 10C/mine] HAEEZ ZAR

Ho]

Alerd I

o3 A o
Azt A8
] ) &

g &

wol

—

dojue daHIBREE A



E, & dpdde B4 e ¢EF77F FHle d&
E|188 2Asd dojus o A Z@ut-S(alcoholysis) & A 3}
18l 0.03phre] 1—naphthoic acid(NA)E H7Igoz2x DEgdE7)e
Bgydstg Axsqrh. 2ev, NAY Hrzke 238 o LB
AA7 Adg 2Astded ov NAZE Bd €&

¢ wioslanl @gxm £3¥ ZAxe Arl(acid value)WE o 7}

tilo

gt

&

El
olo

FRHe 2 sparREw-$-(acidolysis)ol o &t o 26
AAR7 WEA AeE Aznad. nEAH Tvslel  ¥3(end—
capping)ell  oF olZE{m@urgel oAst @ EAde] 21
7be] A MBS (direct transesterification)s) Ao wAME 3%
dio] A&sted A7 <AHold. olate]l HIMAEAN I
g3 AFH AFPARE H 3-—40] fostd HddAd-
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¥ 3-4. oo £$48¥ PBT/PET Ed=%ge ZAAS] ¥ £ |
A5 vRE #FE HAAS dF

Sample Code TP (C) AH” (calg) T,2¢C) AH,? (callp)
Matrix of HV7065 197.4 (206.0) ® 11.4 218.6 (241.0) -12.8
JTPBT/SDPET 191.5 11.6 218.8 (248.6) -12.0
JTPBT/STPET 189.1 11.8 220.6 (248.1) -10.8
JTPBT/JIDPET 185.4 11.1 217.1 (243.7) -9.8
SDHPBT/SDPET 180.9 10.5 216.8 (241.4) -11.2
SDHPBT/STPET 173.9 9.4 213.9 (230.1) -10.7
LTHPBT/YTPET 159.6 9.2 198.1 -8.5
APBT/APET 154.8 8.4 188.4 -8.5

JTPBT/SDPET/Talc®  198.4 (213.4) 11.7 221.7 (249.0) -11.1
SDHPBT/SDPET/Talc  198.9 (212.2) 12.0 221.4 (246.8) -12.7
JTPBT/STPET/Talc 195.6 (203.6) 10.0 215.9(243.2) 9.3
SDHPBT/STPET/Talc  193.8 (200.6) 10.2 219.4 (239.4) -11.9

APBT/APET/Talc 178.1 9.1 205.3 9.6
SDHPBT/SDPET/NA” 180.2 10.4 216.6 (234.3) -8.6
SDHPBT/STPET/NA 176.2 10.6 213.8 (229.4) -8.1
JTPBT/STPET/NA 195.3 (201.0) 11.9 220.2(241.4) -10.8
JTPBT/SDPET/NA 195.2 12.7 220.3 (250.7) -11.0
SDHPBT/SDPET/BaSQ,” 189.5 10.5 217.7 (237.4) 9.2

1) 280ColA 1087 £4AF F 10C/ming YA4&H=2 AASH
#& we] DSC dHolgh

2) 1) A% 10C/mine] &=z A7tE & de DSC dof
£},

3) O%s £=HEL secondary peak? I,

4) Tale ¥ BaS0,8] #Hs}¢& 2z Sphr.

5) NA%E 1-—naphthoic acid& %% #H7}&F2  0.03phr.
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AaG Ahrsy Edoieed 2GAZA
4

Agg Az 2 5

A 1A o|EH wF

AgAaEaA  oATdE Ase dd AeHoAm e
dE AEsl AAe EAEE olFx de AA Ay 54 2
S oatel AREG. old¥ AnEE FEYD, 1¥H Y
g, 24 npA, AdE g9, oPd, AR4 AUE, HHY @
sagRgd, A% ABSA Bad 53 oF sHo¥ 4+ gie
dez  gusth.  odd oagdRr ARE FAAE A
10-100me) @ahe W@ @ nd Q47 BA44E olsm, A
g 2| RA SH7E BEAuiAe o] 8yl coarsely —dispersed
dispersione] ZT&8Horw Fgsith oF FiAde AL B

#17]17} sub—microne] 7} wj&o] HEAulAel Fibidel AHoA Y A

Fagol eated 2 e GFE we FRo=ASE ¥ R
A

wel wE @ wabel este A #eEd BAASE A
N E5 B 4 9n zuHdosw Wy o8dm 7 wRel
oze Fzsh AAd ¥ old £3¥n Yok

page W4dm b AT Ase] mEH  BadE

finely —dispersed, coasely —dispersed 2] <z #Z7]¢e] K7}

ry
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polyfractional #4Ae A 714z 25¥ + Atk T, YAEE
of wekAle  diluted, moderately concentrated 2 highly concentrated
o A ZIAZ REFIHoAD. o BMAEY AFTS AR de ¢
=u 2y AR Wyo]l BEaA A AFL FAseH s
F @ Jdg @ 2aAd Uold By Az FHe 73
A YA, 599, 459%), uFHAL FPEds IH <
3d  #Bgy BF), @ woz Agd du(RAL, FHL) I
thopste]  BAgo] Aold Hrlel URER o] Fo]W hybrid F4H7
T 2950 @el ot B & gtk olaF EiA Az
oA Eadel e 9 Fx, Bage ggdd, uadgAe A
d, ¥4 9 2aeal g LS Fad que wIe
Aoz <4dA At wmEtd, olE RiA d¥ & we 4Y
3, ojgd dF FolHdE olF Bade 4d B AFEHE o
Eol mh} F d¥sm  fEstmve BH Uyl HEA 53

Fdgtd 4dd uW@ A7k Faswx: ¥ 4 Ak

s padAz ded fAdolm Bagel mA AL BA]
B ojdw Badel HE AFE 3 nE B4 BIed
dA 497 #Aol AL FrHm Yol FAY Bl ¢ 30
%s] mEAZ TEA BHAS slEdzz AHgHed Atk
oA mEA BuAs zAwe we o4E: A UM A%
2 Qe AT A5eER AARs 0E A4 g5 T

Az g% 4 Atk @4 2By ASHI e FUFAAL 4
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=

ASFH AA4e vEhiE B 4-1sh 2oP.

#4—-1. 2AH xvgE @ #F

A & B ~ U.S.cents U.S.cents
Al =3

{1,000tons) per pound per cubic inch

Calcium
1388 4 to 18.58 0.4 to 1.8

Carbonate
Talc 163 1.5 to 4.5 0.2 to 0.5
Clays | 131 1.25 to 19 0.1 to 1.8
Silicas 50 20 to 325 1.9 to 3.0
Mica 14 6.75 to 18 0.7 10 1.9
Glass 12 26 2.3
7] E} . 176
& A 1934

* 1980V 7|

g4 713 d=l AL" FHdAe ZgRMoEcn 1
F Ao HE FA

ol A F#59 og R/NEFAAE rRo Id dAYAR  EF

e

L 0] tale, clay, silica, mica, glass &= 4%

o e AU AAY o9e de & dAnk
oz %7 FAA a7 B Fge W chFstel mud

gy FEe gHEHL Y7 W AFAdE dzit FHAorh
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#4-20] thEAA FAAe YAz 2 AL UdeEhiR

®4-2 WEAY FAAY 9z ¥ W

Density Hardness Typical Particle
Filler Particle Shape
elg/ml) {Mohs) Size(xm)
Alumina Lrihydrafe 24 25 2-20 irregular
Calcium carbonate 2.7 3 1-10 irregular
Tale 24 1 3-8 platelets, aspect
ratio : 5.1 to 101
Mica 283 2—3 thickness thin platelets
1>1 10—80m
Wollastonite 2.98 45 10-30 platelets, aspect
| ratio : 3.1 w 20.1
Glass fiber 2.55 6 dia. 9 10 18 fiber
Glass bead 2.5 6 a0 spherical
Sitica 2.6 7 natural ; 2—12 complex

synthetic : 0.01-0.1 spherical

doz wEHA-FA4 U HzAgEvde FAW-F

(=

¢

1

AR el AzALol ¥ Feky] "R FAA JAELS THEA

AFAE olFeie Al Utk olE@ FFA AFAc HAFAF
a8

o] BAd d%e Z Woollz A &£§E89 KEHH A
= U g9%s mile 3oz €A Utk ol FAHAE
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spoll WAL Al pAAS BA4E THAAE wdes
AE ERBHA §& AsAZ 244 EUE ADNFE Aotk X4
3] 2AAd W@ @A &HE dEudon.  odw EW
Ne Ese dused UM @ 348 e 44 8%
29 ndvswdde HEs WEd A $§E =g 289

¥ 3e dx Ruge AW

E 4-3. 349 HHEAHAA

0.4% additive based Suspension containing
on filler 27% Silica 50% AI(OH;) 50% CaCOs
Control (cP) 25,000 22,100 40,500
ORGANIC ADDITIVES
Undecanoic acid —35 —93 —93
1 —Decanol —38 —48 -—-49
1 —methoxy — 2 — propanol —40 —b2 —53
Hexylamine —68 —56 —54
Ti(OBu), —69 —95 —95
Al(OBu); —62 -85 —69
SILANE ADDITIVES
Z—6030 —52 —86 —47
Z—6030 W decanol -56 —85 ~70
Z—6036 —Ti(OBu), —-64 —92 —91
Z—6030— Al(0OBU); - 64 —88 —80
Z—6030z(S) (Dow PM) —43 -72 —-70

Z—6036(Dow PM) —49 —84 —75
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1-2. 2872 2gAe o

2 BPAE @ ¥ oAA olde BAEL BYNDe
24 Aze FRL 4T 4 AT FuERH AR RIAA
A 7hgel oEAAGYRA HEF AAAF Bxel  Ashe F9
NY 4+ Pe ddol UG YwHoz FA-2d4 TUEY &

$55 AT AZFTY Aoe Ueld g Faw 4Ae  shi

oM €7l BEgMel WALl HF Be olBe olF FiAM
Bmol W@ olgez e &¥sm 9yl wWEe old wg 9

T W$ F gl

dud 24 &el BFAAE Iy FAAA 2ade Ax
|

lo
fru
AT

34 neH $EES T2 2 wgsy AN mewF
oy AREel WE B WEd A & Ades Aqy F
54, B8y BYdE EFHn olss A8A ARE ¥ A
9% & db olge om AwnA sz AT

£4-40 uEde @ydd 49482 Usac ol
Ged 4 Be AFe g% oed wdg gFsed W
Agsold okF we o A@A Add 2Asz Aok

(HAe orassl 48 Geicd edase  FYAE
pagezat Badel MUAEE dedFE ez A¥E 9
qolq @ @t (- @A de Ade BAAZ ()4
-

g6 9 Aswe 98 G- (@4 UL Y ¥

HEUNE H4A7 BN dRdeld @ 5

;G

= ZAFgsy FHE R Fe Heldt & o+ AW G)-(7)
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qeih olgg wWHe Azel nEEAAS EAAd Wl HE
et UFel UZHYAT EaA fdold Bags rurg
3 AdaAares wAAVE el A% Fadd e (DA
el AZolM olE el ¥ (¢/p)7t FH parameter2A el
doe ARNESREE %4 A olF 2 (2004& bimodale) o
Aa71p¥e FAAE PAgozste wide susAd AFS
dxs ze Aot (oML 2age AFNY PARE(H/6.)9
ez 2ardel AWARE ued Aol

E 4-55 BAAe FE-FE EAHC U dEHAL &

PE-PEE A4S veEie % olEdd AT I
(25)—(26) 4ol Aot o] EAY A RIHRE, ¢ HITI
2 Fadx Aok (28)4& v @A) il Hzx2 A9
a AzaAgs nEstd FEF A5 P Holoh
(29)412 &5 ¥ Mooneysl oz FE—-HAE 44T 4YH
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(2)4 & Thomas?} #E@ Hoz 7&s RA4Y Hyrg
ol polynomialz Eje}d BFE—¥E o] Eyring® o Ee]
@ Yol @ NN theE Az Ade] HTHE  termS

#7070 7ol S4olth. Thomast o A& MA ¢=069 w7t

#H, Al FERU/708 EAAY Fxg #BEAA Fe

olE4E ®ol Sled (382)-(36)2Eol ool £FI (32)4e 9

AAZIERZE & EiAe # AHEHE Aexn (33)4e (32)4%
lgog 9 QiAaviExel BAAC HRHAxE $£4F Aotk

(35)—(36) npolynomialBele] 4o} (36)4]# A dEje] 4
& Buy 2g4e 4d @dge Fx dade dgd 5 9
o 28 Utk (3742 Leed) ¥R W HmE Hoz2 33—
body mechanics® 4] RAAle]  AE ol dlsled  Vand9 ‘immobilized
liguid 1 d& Abgstal §i® Aold.

Laminar flowstelAl ole] <SIA%E  zte] $Ha gz g

WE SAHe Saitoo] ozl oRolTd (3B)N¥ g WFLEY

pagel FEsh AUzARed An¥a W A Ry
ZFhste @4 olgdem Agarld W o@th o

2
dEe FEstEeE ARs (12), (13)delwh.



BE 3wz dos ANE ¢ 4 A olizuly A ol
GEhd 4 @e BE-4E BANse v B3 Bade =3
eradde Py AITHoez ALHoR Stk mEd  AAe
data® 713 #APHoE ushle F & e AL Zedr =

it

duce Aoz b R¥HFe 4L d9sie Aol F8

d9m & 4 Uk

2—-1. 45

B od3dA §71 B9 diEd: £X2Ze FROALYE
o] PBT, PET 2 Zdc=E ALSd93x 4 AAe £40]
s71RgAe] BAd vAe gk dolmr] skl ©lF  Aldrich

Ayl AekF  PET, PBTH#x % §dudge 3P PBTSAE

FdARE F2 A7 R AVEEF AE TE 4FF
FAsoEE Afstgod 2% wex AFHATH

nl= GE2] HV7065¢]x] Al&3 Z2AHAE &  furnaced] A
ashinge Halel FA=z3e ¥l Heso] SEMEY 2 HUFH

$& 23 2o Agstdoh.

2—2. A L3
foof —v &S ol&3e PET, PBT pellet ¥Z3sdH.

aeola fgAs] B 10wt%he FA FAE G HAH F
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A AEEs 24T olg AHEY HEWE Moo=y LY

He] PET, PBT#A4E LAY

2-3. @A

4 RigakuAle] DSC-8230& ol&3ld zZ+ZE& PET, PBT 4
A w gws 93438 Ysgt. a3e daslwseds o
dzem &e4% ¥ ZeiEE A% 10, 5C/minez stk
DSC celld]&x R841%]1 sample pang acetoned X ilololojie] &
% ddz YA OE AERE SeNVUA SAREe §odel

28 A

2—4. ATEY R AsA=

FALEH FAA YAE E471E& ol &5 AdHIEF A
% @2 CSIAt9] Mini—max Injection Molder, Model CS—1832& o]
&5t SFEFAAYL SEEYAN £EE9 2xe 280CE 4
I residence time S Fo ¥ WAL Hagdrl 5
°fF 3% oiE 3 Ydd.

19 4-1& Mini—max Injection Molderg ©ol&% E§ ¢
A& A3 dumb—belld AW 4§ dvehiz o FAEAE
—5dA4e duEFEe] F7] AlFTel w} rotor9t stator cupAt
olol A HEHE WA "o FA-FAHAIL $#HF] oW rotrE
1 etz &Fd  FH rotord  AsEEel g £889

radial mixingo] o]Fo]Zth. BFEYHe] LEHY stator cup FHEH
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9] outlet valveZE Y31 rotating rotorg o2 HAHFoA moldE

24EE AEANA Adg Azt

JV
! ¥
. rotor 4.5mm
material , +
N pin T
. /_ gauge
. _ 0 length
ot 20mm 8.9mm
. '. -L
/ ~Tagass . u
— \ e
stalor valve | 15mm
45mm
mold

Fig. 4—1. Mini—Max Iniection molderg§ o]4% &% W A&344
2 dumb—bell®d AlH] Hj4.

2—-5. §A¥Y HAd F3
FABIA=-FHA §8EY FHTH  AHEA  FHde

RheometricsAl2] Rheometric Mechanical Spectrometer, RMS—800& 4}
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f£3t98t. 2P 4-2= B EZFo|AM  A{F  parallel plate kit
geometry® RAZ1 Jokh. AlHe AFL 2mm, FAS Z2mmE
&% th. Dynamic modestoll 4] 107'—10%ad/sec® sweepings{& o
dojAe $MHd (%, G, GMESE JFFdAL. FHLEE
280C2 sz FAS EH4de 97 st AHARE ]8T

merts Rezlold 2RE @A

TRANSDUCER

- PLATE

SAMPLE

PLATE

ACTUATOR

Fig. 4—2. RMS paraliel kite] geometry.
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2—-6—1. 2454
Mini—max rectangular moldE o]&s8ld AZXF AHS Az
InstronAte] UTM(Instron M4021)2 A}&3lo]  3-—point flexural testZ
BE Ade EIRRE, IZEAL P FdAd HIEFE T4
t}. 29 4—3& 3-point flexural test® geometry R A ]
g2 Yz Lok Z=#4A support spane 50mmE AR o
Aore

cross—head £Ex 1lmm/minZ 3¢tk InstronA}e]  Series IX

Materials Testing System& oj&3ta dataZ® ¥Sstx HA3AH

i
L L
e — _—
2 ot > >
a L 4+
SUPPORT SPAN

Fig. 4—3. 3—point flexural test2] geometry.

2—6—2. L]]-a_ﬂ)d

Mini—max dumb—bell mold® A}&sted =AFZF Ao w3t
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v & CSI2] Mini—max Impact tester(Model CS—183TI)E o] &3}
unnotched tensile impact test® F3st¥Utri. 1y 4—4= Impact test
Al ANPAAEAE FolFye w2 hammerd 2UYL BAFm 9

t}. Impact tester®] hammer’} B YX|v £ 2.4m/seco] ).

i crosshead ctamp
—— . imMpact

N -
=2 swing
__J—
head
clamp
Fig. 4—4. Impact testA] A gAHE FolFe WH F  hammerd
2%
2—-7. SEM

DR ﬂitachi*}gl ZAMR YO A S—25008 Algsld FAEG,

23 234 2 B2AYA Lojh A@d HeHe BAHY

L=

A3A AR 9 7

FAERN FAA ARNEFE LolsA o AHFE =49

FA-2A4 EEEE LM e FA pellete] BEgrt ded

116



t}. PET, PBTL & USCT(Upper Critical Solution Temperature) 7
29 woledy TedA FAE &dd fHs =I F 2=E

1

gz gwdst wAdd. ogA Qeld Fidgds A Hs

el

Fardl AoiFeRA I

t¥eje] PET, PBT+AE& 49L&

=

4
ol

=
k. g 4-5% oRA Polm sARTe AN AAAH

lo

Zb Bt QzE wde] pAHer ofefd AxE ¢ 4 Utk
&

Fig. 4—5. Sof—v] gl Wog 2o}y



g4 % FxgE M fol-d & systemd] ¥ Fasie &
dea FrE FEFPozHA BT AR =9 IR AT

E 4-62 Hdgme Mg 2T 4 FAZE vgdx o

# 4-6. §hFEd m|E LTUAAAA

FAEE wi% 22122 7 ()
5 8
10 25
20 35
3—2. AEH

3 4—-6L He—uguigoer AzF EFF FAERLY DSC
thermogramelth. 223C % 257CelAd &2z PBTse PETe] $%&
peak7} uEeldE& #EE & Q. E 4-Td AF FA H FA
2re] dB4 ZAAE JEdd. PBT9 PETR T &§2% H
de BEs olHel pelletdl WI FEA A Z2H oER
B 42 2o3t #HAA A A4ded oMol & dHie fid
2g ¢ # Yrh. E3I, PBT, PETe =4& uH718M AxE
g B2 ARdE F FA49d IH §8§& peakst UEZ &

o EF

S92 dH3le Ao RgeAezm B o A o) oA

ot

[Sh

L 4 FAY HAFAHAde 2 ¥Ist fEg ¢ 4 Uk PET/

PBTEd = 7}&4 S AA CliE—mEnkge] AT
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—

EXO, wmp
I

22
3C 257C

1 ) ) i I
200 260

TEMPERATURE (C)

Fig. 4—6. Suj—v|&digoz Azxd FEFALL DSC  the

rmogram.

gAA Qed 3 ARE FAd FTAoY 2 ARTRA o
o chzo. o -mfwgd ©Ee A gi: DSCE ol
89 duAdYdAN 7RNeE BAY F dded B AA
ey 4XEe 285CaAN $g4H= 1087 #AAA F 5T/
ming] £52 WAAAE 9 FArAde wsLAFHEL AF w4
peak® woltl Mstel #AAkT(AldrichA}) FRE peak® Ho]
A et ol2¥EH S8 A%F FAz ¥ £Ho vt &
g4HNA aH-ZBBSH BE HUwsel uHE AsA Lol
de ¢ 4 Ao
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E4-7.74% A 3 FALT dE44H

7 £F2=(T) &&H(cal/g) FelHN ()
PBT particle 223.0—_“”. 155 31.7
PET particle 258.2 145 | 74.5
PBT resin 225.0 16.3 -
PET resin 259.2 15.0 —
PBT/PET(4 : 6) 221.0/254.9 12.9/12.3 -
PBT/PET(5 : 5) 222.6/256.6 13.5/12.7 -
PBT/PET(6 : 4) 221.2/254.2 12.9/10.1 -

* Heating rate : 10C/min

** On quenched sample from the melt, heating rate : 10°C/min

3—3. A w3 AP

2 A 2gd AVEXr & 47HA TR uEA
HolE FAAME Ag3ded I8 4-72 oF FAAY FHAEUn
7 AAe Hozz k. HV70658 ashingsle <dold  ZA A<
Filler2e] 7% angular shape® ol & =AV|EXE 71L& %
= Qo e]o] walel Fillerl, Filler3-& Z#HAe A7} sub—
micron. 2 w$ H3 IAVEE AY ge AE E 5 Ath

HaAed Fx-drx 94FPE deHdY Fe o B #A
Ago]  glojA  HUWEFHEE, ¢.2 M FAF parameterd |
sedimentation®yl e 2 T 2z FHAAES] HAUFHELEE H 4-8
o Yeld i

7 arEyg It HV7065 R FH 343 AR Filler2
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o] Be #Ae Aol 2 AT Aol 7olE itk © &
&9l packingol 7bedtyl wWEdl mono—dispersedtad  A71E 72
o] ®HRozg FFo Wol A= Fillerl, Filler3ell ®l8ld ®i &
HAYEFAEEE weltl. HV70652 5-H 2% AP HUFAE
go W@ zmg AEF Fe FAAML A5 9 pgsta $47
L qAar] 92 AVEXe WsE #x8g ol Fdlok shEsHE

g Azadch

# 4-8. Sedimentation®yH 2 2 73 213 Z2AA HMNEAEE, ¢

4 A AU EAEE, I
HV7065 0.42
Filler 1 0.25
Filler 2 0.50
Filler 3 _ 0.26

3_a. gusd A4

e agexs we A7 HEAE 3l e AR
ge AHE dAzsE nEEd RAAd Fus AZo] WD
st Hastth ol BaAs 4F % swAe  clEel W
b4 wasn §Eamudl wANs HEA AFeEdA AR
o awar Ao Zasth 29 4-8& FAA PAME 65%

zol®l SMs5¢t HV70652  flow curve® uERE Utk HIFH T
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Agd=s) A FHEL HE ARL s BE AW Zud
Watd HEe WE Ao gge B 4 At o £ L8485
& BAAE oFE UM v e B d8W YARE
A717} 2 polyfractional E4AAH 2249 =77 1—10°%umAto]
d WmE 2 zA A Baddz @ + Ag A4 dEg
zof BRFIHA FF YAV e PuH] Ye ol
279 B4dE IYYoE FasAY oA L4458 Azo i
B wWHe w2x geg. & % R4 25 d¥sni @
el mEl Fxe gasted SM55e A9 RE AUEE oo
oA HVT0650) miste] & P4E& Holm Utk £A8 BAA

Agel Az Aozt A gokn dYHEHE ¥
TEL T ORAALY HE Aolst v olfe FA WEY2g

Bol gleidel FzaAge o] wEeldm Azd
. AEAE AAe] A, AWEES 4 $AEZY BAFAT @
E4F AL ool 4 wolmzd QI oldd ARz =
AZ Ase] A §E Fur) A4 W pENy yds
ojEAdol Frketth. SM559e g8 WElA-2AX AW HAF
7t ol2old ot dAEE HV70658 HE datal 2 Ao
ERADSS #¥E 5% +A-384 AW Ao FaNe
A Z3n Q9. AFE EAAGM AQEnd Frd o A
=7F  A8Ele shear thinning@ A4S glass beads®2 &3
polypropylene-§ § & Mz B1mHE » Q. ¥ 4-9

1o

v capillary rheometer& A}£3l 50—600/sece] Agdxo] AR
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glass bead—PP B AHAle] power—law exponentd &AF Ailo|d).

BAAL A FFol FH7iggol wel power—law exponent, nghol
Tags 2 F Atk

#F 4—9. Capillary rheometers Al8-3}o =4 3l Glass bead—
Polypropylene #4t7Al¢] Power—law exponent® w3}

A At BREEE, o power—law flow index, n’
. 0 B 7 0.45
0.06 0.41
0.10 0.34
0.16 0.32
0.21 0.32
0.26 0.30

* r=p(3)olAel n

olshre] Al ol mA gEel FrBel Wit $§=

2 A% wARA] Zrtste olfzE HAA gA Aayd 3
FA80] Zyhata, S84 A4 9 T 4R JAFAL
olmn Muuwsro = wjatsls] wWRelgt & 4 vk 1 4—8el

q WE wE AvET Qoo HVI0sRT =S FAL mold
dame wE @4 gaed FrE SMssd A © =

b olZEE SMs5sl HV7065ef Hlshe]l ZAAle w@de ©o %
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#% Aoz HBY 4+ ok

a8 4-9% FAAL @Fol F/hPel wE FA-FAAN B
Al flow—curve® HFT Atk A FREASE AUEE
9 Wzt we FEWsk A gle Aoz Hol E ARy
AgSE  dgelHe $4E5E5AFC wEd WAL wegn @
£ itk old wad 2d FARASE FTEEsE F/Eel o
Som FY Pessdds 284 gl
8 40wt%el A7 EYE AL

&§28 ATl HV7T065%k 7t FAdo o] e HAEEmT)

4 "=l gas

kd

e7% HEZ o A

dm

10rad/secolite] AGE Jdode HVIEERT HEVE o ol
& FEgdsit. ¥E RMSHM  sled HAdEdE 99107
10’rad/sec) ol A= HV70650] wlgtel Hxrp & 33d 2449
Bes AdE{xe Fsd Odg Fx@a Fol HV7I065Hc =Y

W2 AA AEAI SN nAdG

B

zol A HV7065¢] A3 st
A4 & Holdldk didsEed oldl U A= capillary rheometers &
olgg HAmFHoeR 2 H¥s zEAE 0 dE& AHolrh
Polypropyleneo] talc® FAAI E£3A9 ABS AHAIDEHE
A4 ¥%7 24% Hursl AL lrad/secolide] TATEH Lo
e @ flow curve® mErhe AYZAYs AT 4-10).
2 4-118 EdAd HAzd TR JEAE RAFn UM
FAA Faigol filler2e] HAFAREY 059 Zi7AHHA w
g AiAxe ALgsEdezr Fvstan g ole TAYAI E

AelA SHgEA wel JAL] FULFSE LA ddFE &
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Relative Viscosity

50 — 1
1
45 — :
!
1
40 — '
b Frankel & Acrivos eqn. :
35 : '
- - - Kitano eqn. !
304 |— Landell egn '
B Experimental value(RMS) ! ]
25 '
20 —
15 —
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5 -
o "
| | | | l
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Volume Fraction of Filler

Fig. 4—11. 2388 ¥xZ7ld o2 Addxze ¥y
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A7 BA ulel 28R Ryl HEAW oA =W gAue
A&5oz Azt Fxsh Rzl o ATl BAwSA ok
agelde Mge dzA olgdd et d2d ddAd A
¥ datas} OlE OlB@EN Wy dAF: ULL ¥ 4 Atk
W, nEEdA FEsl olgdl Hsd @e AL BT ¥
279l  shear thinning® & zEstA Y] wWEolEd AdEn.

T3, viscometere] ¥ oA Ao wBiFZAY u HA KA

l

Amch Baae RHEgol Fase olE8u ‘wal effect’s TLAB
SEod APgel oEFET %e ddeld ¥ £ A% AAA
o]&4] FojiE Landelle]l 2o A% AfRsk #  fitinggd-& &
stk

a9 4-12& AN EFHA w RAAA flow curveo]

¥

3}E BAFER Ut Filler 1& YA 37]7‘]- e Fm AV
B¥e Fed uwsted Filler 2= & ¢A=z27 EXE Ze
angular shapee] ZAAeltt. IR Exe FH HEA & 9
& 7Aed HAdFAEgel 24 g Z Filler 28 ALY 2
A7 RE ACE: 9904 @ IAxRE RAFE Un. o]
G258 FAA9 modalitye] H3E Fotd FHAY HYFAH
€& F7MAe Aol B dFedAe e A= #7 &
#gAel Adel deld FFAe FEAAME HE Fa¥ Ao
& A}

in

M

ali
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3-5. 2¢Ael A 4A B}

#71 BY AZAAM  FRsA AAAE AN daze
B4R WFABEHel Utk B APAMNE F2  Mini—maxEA4
H7h Azdg olgste] oA RgA AWE Az WRF
e WASET. ool CSlAbel  )skel AWE  Mini—maxEA

G

Bk AlSFE oAf A7 ot AgHEY #adel YEH
o AP EAYIPEe AgHE AEE 3A F2A7 AaE
ol g387] Wil APHFHoz 4GP ABEE £4A4 dUI $
71894 2 EFHed=%e VA4 £4¢ g £ dde F

gol Stk

3—-5—1. =3

At

%

AR HUFBEEC 71F & Filler 28 A 3gdn &
A ALPHe FHEF PET, PBTE A8359d. $£4 2dxg
40 @& {71 B@Ae] BAH d3Es ¥Ryl Hstqd PBT/
PETZAME utA7IEA ARE Axsdd. e ¥xg FA7
240 TAe JFE @b BRI Ay A gF(Aldrchal) ¥ T
A= PBT FA(FYF 4Uol@)& olgslal AHE AzsYUrh 2E
Aol A& FAAel ke target materialgl GES] HV70659]
FHAATE] TLE 65wi% 2 YU Taleyr FAEA=o o AF -
kL ARG G4 UAcH olAF telcd) AEIFE Lo}

B71 #Aste] Ao taled ESIAZ ABES AzsSAUT & 4-10



X 4-10. z

code H] 1A
HV General ElectricAl PBTE34-=
SM64 FAEAEZAYYHEFIET -PBT/PET(G P 4wi%)
SM55 FARN= ALY R EHEF PBT/PET( : 5widh)
SM46 FREA=2AYFH 5 H =T PBT/PET4 : 6wt%)
ALS5S FABIA=E  Aldrichr k5 PBT/PET(5 : 5wt%)
DH55 FABAZE EYUolg uFE PBT/PET( . 5wi%)
TA SM550]] Aol Tale® ETYUAYN AW

a9 4138 4 ANHe ZFAPA Lol dF-¥E IFH
& uYehz Ut OfedA Be bl Zol RE ARV @
g w7z slalE sFel vwdstd Hd¥Hoz WS AYEBHE
oz @ Ao Hol brittledd mode2 HGEPLE ¢ £ Uk

R 4-11°] 3F-—¥y IJHozRy F§ HdAN9 IIYE,
Hyg 2 -3-‘*—’.—%"3%% VER 2L o

¥ 4-112REH SAEIA= 49 Hse FI34Fd & 9
&g FA T ¢ F Utk 43 AGF PBTE AE® AL
2345 238 FA FAF A4AE dRd goAed e
olat PBT A9 @& ddAA 7id#dz Pojzxlg. DHS5¢]
Aex X524 o AT W3E Helx gvdH o=RE F
AgPze EAF EF FIS5YPde AT JI¥E FA 2@
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g F Utk A &g AW FoAM SM557F R 4@
ZAX4AE BoleY FIZEE  target materialgl HV70652] o
5%, ZXEHEL o 125%Axolth. HgAe] WIPFEL HV7065
7} BNl ®lEte] oF 2v] Jlg & g8 RHoled oje A<l
29 Aol JAFTim RojAck FH, taleE FTYstY Az
Aol B8 SME5e] Hlgle] 2JHAHel 4 FAAUSE ¢
# 9tk ol olfE talert FARA=Y AR Agste] §7]
2gAel s APYWEAA oUW talert FARASY oA
—2@Nee AAAVE EAMEAAE v dEde ATE E

st W E Aol

# 4-11. 3F-9d ISHdozRry 3 FAGn, FHdA wEg,

ZI3EEE

A Hcode 2R3 5(ksi) I &(ksi) HHAYL(%)
HV 10.5(+1.1) 750(+ 40) 1.55(10.04)
SM64 : 6.5(+1.0) 730(£100) 0.89(10.06)
SM55 7.9(40.9) 950( + 70) 0.81(+0.04)
SM46 6.8(+1.5) 875(+ 60) 0.78(+0.08)
ALS55 | 5.6(+0.1) 913(+ 70) 0.59(+0.01)
DH55 6.4(£1.2) 843(+100) 0.72(+0.08)
TA 8.0(+0.2) 930( + 40) 0.83(+0.06
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3-5-2. Y324

71 AFAEe] ¢&E HAdA FaFd /A" YAze o
TA4E E F Ut £ AgdAde oA AHE Azsdo
Mini—max Impact tester® A}&3le)l T8 Z2ZAZES B 4—120] U
Bt 7= d7eded dojM ouldde sutEA  rubber
—like materiale] EPo] K71 BFA <A vxe dFE ¢
ol®7] 98] rubber—like materialy]l EPDM& &g Ao o

& 2FFEE B 4-120] e

# 4—12. Mini—max Impact tester2 3% 2zt A|HB 9 A%

Al code FHZEI/m?) H] a
HV7065 2500 Target material
F2 2300 Filler2 65 wt% filled
F1 610 Fillerl 50 wt% filled
F2-10 670 F2+10 phr EPDM
F2—20 1060 F2+20 phr EPDM
F2—-30 780 Fe+30 phr EPDM

¥ 4-128 %8 HV70659] ZAHY=r 718 8 Aoz
a4 7 Jdoh HAFHESO F & Filler2® 65 wt% FIA7
PET/PBT 1:1&d=¢ F29 2ZAZxE Ae HV70659 AL

gte Bk v Fillerle A8t Az® Flo A$e %4
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et 7 BERsdd. olw &Y Az & AHe BS(F2))
34 dA7 AL AL(Fl)o) disted =¥ diverging &Y (2
d 4-14)st FAA gAY HdaR=z Jdsy B $3737 FHE

4E€ 2 Aoz AZdd.

Fig. 4—14. =& LAz 71d wE #3713 e] HE(crack diverging
"),

§y  AAEe] ZHoz F20] EPDM rubber& &4
A WAL 23 2A vYEdE 2 5 Utk o4 i
olfre dF TN Az 4 gid. A, EPDM9 EQA &
FEFLEs YR oA (280°C) mixingAl EPDMe HEsi7t AshA
dolxte slE4de] ZT BA, Mini—~max Injection molderd o] &3
mixingo] ofAd AV F4 welaR FEIY FHA, FAED
Hlgte] olHct WA 2 ¥z EPDME £¢ TF Ave #A
o  oix HxAel Aol Fem At HAke] & o]FolAA g

e sfgel Reln. Ad sy 2AAWE SPez BB
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W skin—core?] o|FF R HAG FHE THEHE ALz wop
mixinge] EHHoT olFolAx WULE T 4+ UAATL o WE
o clgdAxd osd 2AZEA WelAA @k AAETh o
Aol A} 2 RE] rubber—like materiale] EYSE EF &7 2FHA
9 W94 $Re AAAE BAAPAN BE gAY 2 BNY

Hel AA7tA FRAI zEHsh degd ¥ 4 A

3-6. @A sade] dFg AT

B d7oAe 2o dEAEE BEFARY E4IAsE 4
e Aj#He] Aol fracture morphologyd # A FAA o
FagE, $A-224 e Ad ARY, FAAFFE oldse
Aol ¥ Fasirh

ZZAPAN QoR 4F A¥e Aadel ¥ AAHrFA
g a9 4-1591 YEIUY. 28 4-159  a), e)v Az
HV7065¢} Filler2& A}£3sled A x=3d SM559 algdoeg Ao F

238 5+ g% AEER fAE FHA B4 R AAEEE HAF

X

A. F A4 =% =4 2P Jede B 4 23 F

kl

AL AEFE gAC F R fwE & 7 Atk olAd
A SdEe FHHAd & ddAE Fo@ch a9 g
a9 4~159 b)sk flofA BKo] w3 Fol AwWe|re debonding

o] Ay Holx gomz FA-FHA e AW HIAAPel Fo

= RS & 4 vk vbw Fillerl® Abgsled A= Aol )
dme (29 4-159 o), d)) HAA ¥x wingA HAGH AE
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¥ 4 oo ez BAIWIH 4-169 d) EI AFHA
Aol HaddoA #FEHojAE nodular FEE B O+ U1 FA
A YASZo] dEAXL FA o embeddingde] AT ¢ 5 Uth
27459 EFHEEAAAM WA uiel o], FHA systemeo] wel
A SerlF 2 Bwwe) morphologyrt AA gE Aeld UEF
4% 24 "9& 2 & Ao

m

145



Asd 2 &

A1d AF7AL AFAA W AE

g djdxe Fugdxa Ad AlgsEx e #F PBT
W PET4#A& Ag3td BdAGA dojue A2Hmfgtgol s
of ARHAT AraA FUESAEZAA M AHEE FEH -
AAE AHFQo o2HIPULE JAY 5 de wHd -
sl mAsAch. Bl AFEWelr FHAL PARANYG =7
2yl AFAZgd 249 Addze fXAe I¥E 4
AL, AT BEAL JIFAC mAe %L FE¥He=E 3
#aldrh. T, olFel E#AY HEF VIAH EYd tiAe I¥E
AEstY.

o4 dFEAERE oed Be FEL AU

1) ©& GE PlasticsAtel @7h24 #7188 d%AQ HV70659] o
EdxsAe H@ GPC 2HZAF, FudAd 4gdez 4
% 9= PBT % PET %A¢ HFEAF 32 2AFEEe
waggdon, olziE A EHdiH FA¢ AgEAE

A st ot
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2) HV70659] tisled QAEN W EDSEME g ZHal, HV7065

3)

4)

5)

o] 2AAE EFo] FAuE(BaSO)NY Aoz YEgonH
ol & E2H{ARTY < 64%2A HEE AFA  TGA
(Thermogravimetric Analysis)oll ¢lsl 238"  g#  catalog’d 9

Z2AAEEL 65%¢ Wy FAE gkelth

PBT9} PETHAE 2ol £F4H0AA AME 4old oLl
ghites 9o Hgde BEIFYAE oFT SHAFAN
o] ZolFd wz} AYETFEAs/E s ABYE dol o
deg Azg B AE ZdAstA Ao

Zx  EEd e FAE o§F BA=EH HEA ANE=
HVO0659] wlEd25:Ae ¥& m2dre &§AF F d=H
ngutgd o8 FHAAs dEd ZAS 2A  E3XEHA
245 A woldd. wEA, ol dAE F e WAl
N33 ATEoloF &

PBT4 A& Adidel TPAYd o grade(JTPBT)7}, PETH
A= S. K. 1.e] DMTH 9% grade(SDPET)7} A=z Ed=
go| neggARHae W oiHa@wsd og A4
Asth bt Axles AldrichAbsl AebE grade FAZ o] %

olzl PABT/APET %J=¢ ZH$7 7bd ddAAol BFin.
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6)

7)

8)

9)

TPAW] ol&] A =¥ PET4A(STPET)&e]l BAzdMe ¥4
%ol 7}x W& SDLPBT7E Agry i & dIH4E
vebdewn, DMTHA <&l AZ¥ PETSA(STPET)sts] 24
o AE ExFel 7134 %S SDHPBT7t ©& ABERT di

e E¢AdE JEHT

.

neo S8MFA PBTS PETHA ol dolue ol 2Ems
BHgel Aue EdoasAe Az, AZTH, R AT
o Wik xelk @ AE & 4+ Aed, e FUA Asd
AcjAade] Holoh a2z B wEAY ¥y R 24
A, 9F PAT 2 EAFREA |, 1Jx AsAY F

B g oko] o] Fo| s AoeE A"

PBTe} PETe] Zd=¢ taleE 2FH7MetE 719 Fg o8
AXE SAE FPANAE B ok, DMTRC A% Eo =
Z- Avdez g4

N7ozd SgAFA dojus PBTe PETHAY ol2HR

i

Hel F¥4  A4d d2EHz
goge 478 JANZ 4+ Aok

Fade W WAUDP BET Fsked FHA G el
# U4 a7 B ARAZEEE AdE ¢+ AXEY
A4 Ay @ ANBEG B FAALFS A

ate A4g ¥ & AU
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10)

ZAA ] ol FriEel uwer §7 BEAA EHLE BF
AW a2HY FAF FIZA FF dAMe HAAFELE]
g FHAE A4d BaAe 7HEAdel Eu 53 2

AFeet L FAEA=-FAA FNAe FE-HE
71§ Landelle] #4873 4A¥dae=z Z Yeldodes & <
AU, o] AHHL o] AL Fad H49& AXNA gxn &
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