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Die Analysis and Process Study of the Co-extrusion PMMA/PET

Student : Yi-Jia, Kuo Advisors : Professor Chung-Ching, Huang
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National Kaohsiung University of Applied Sciences

Abstract

Investigation design parameter is essential when manufacturing 3M
prism film. This film, including PET substrate, PMMA coating, is
two-layer film. To make micro-structure in PMMA layer using rolling
method. Function of micro-structure is optical condenser. The film was
hardened by UV cross-linking. In this research, the design parameter was
investigated involving model simulations and experiments.

The model was built on 3M”BEF II 90/50”film, including PET

substrate layer 127 ym, PMMA layer 23 ym. Simulation using mold flow,

Flow2000, obtained extrusion process and flow characteristics such as flow
uniformity, viscosity between two layers, magnitude of shear stress. Further,
model experiment verified thickness, optical properties, as transparency,
clarity, fog, etc. The analysis shows that under different temperatures,
viscosity is large difference. Viscosity of PMMA is lower than PET.
Thickness of PMMA is difficult to control.

Hence, the die need to improve surface, specially surface of die lip.
The temperature increases in the die to reduce flow mark of part surface
and to enhance lustrous quality.

KEYWORLD: Co-extrusion ~ Prism film - PET/PMMA film
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BIIEZE *@W’E&PVE‘%%WHPI JABIEET
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2.1 P VREE
2.1 fEEEL A R

PRV BRI S TR TR JT’E#ﬁE T “Jiqviﬁi{!ﬁ%ﬁ =2V E ol - TR
HEURR = E,Iﬁi = R [ AR R B?x_’?ﬁ% (PRI S5 i ™ = R R rﬁﬁﬂ
FIJ’T%T;I/EHJ ; lﬁ'qiﬂﬁﬁiﬁv[l@%ﬂ 2-1 RIS T LS Bk

1. £ (Feeding section) :

Tk (788 i RS ) 7 1 P SR B R MR B = R ) 4
ﬁri%%wﬁiﬁwwwlﬁﬁﬁiW%Pﬂiﬁa_u%iﬂ“ﬁ =2 AR
@%N@ﬁ'@ﬁﬁ%pV@%PVT PSS ERETR - fETREES )

PR A P A SRR« 5 SRS
fF‘J g T 2 WDI’DZ@W FEEPRUART 7 VAGE o [ RE] NIRAOTR,
0 2 S TR BT » T TR R i s
+| ﬁlﬁgﬁggﬁyﬁ:ﬁ o

2. ESHATE (Compression section)

SR B o ﬁ#ﬁ%%ﬁ%rﬁﬁﬁwwaﬁ‘W%mwv‘%F@)
F{IWFEIQ‘E F“E* E&,%&‘ﬁ?ﬁ_*ﬂ H_gﬁgﬁﬂj L;ﬁll’gﬁﬂl;gﬁ'-@;gfu&ﬁ 9t ?[ JL[f&IE[[i,‘E i[’[’?‘
(™o [P SR (= AR AR | o SRFI™ IR |3 0 e it £ SR AR |
FHA 8 Bt | [l o 2R HT;% A SEIRE TR, I/}E{J\ﬁ'; > S R @i@
G iU

3. FhE!HE (Metering section) :
YRR 8 0 - OGRS BT

PRSP R [ (2 TS 1) IR AR RO I 7
L s BRI 7 2 5 A IS ® 1St
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(Drag flow) > — @t@ﬁiﬁﬁ"ﬂ‘ﬁ%@%’?ﬁ’?@ 4 pur [F|JE<*JJ1, w(Pressure flow) » e Erls
JJD I&E[“t@%@gj/ﬁfmbghﬂj [PJ{/[[%I 2.0 0 — QE@‘J‘%ﬁljfgfqang £y I‘ﬂ;:’égf,lﬁifg\l ) Tﬁﬁ‘i
=B fﬁﬂ"{'é@ﬂ ﬁ o ﬁ'J SINIE ﬁ e R A oY Ry ST il ZU R ﬁ ™ F

(Distributive mixing element)== 7} ﬁ?‘?“ = FL\' 7v (% (Dispersive mixing element)2 #£ o

3

Feeding section Compression section | Metering section

[ 211 JER

Barrel surface

I
\
\
Drag flow 57/ Pressure flow

Screw surface

Combined drag and pressure flow

7 7 7

[ 22 F[UIRZES] i AR T

Net flow
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2.1.2 OR3P

BRI A ™ e S W b o T PRl 50 = R OBEAR IR > e
ﬁﬂwwﬁﬁ@%§§?%ﬁﬁﬁ%%%FMTiﬂ%ﬁf@ﬁiﬁlﬁ
r WI?E'ZEM LRI R ﬁ?ﬁ@ﬁ['ﬁm’?ﬁ:? VEGHTYE, o MRS i
PI Sl [HEFME‘I E"'ﬁ%@[‘ﬂ%' 2-3> ﬁﬁ’@fgﬁ'ﬁ%’ﬁl@*ﬁﬁ@fﬁﬁﬂ ’ ’El@?ﬁxﬁﬁlﬁlﬁ & ]
EJJ‘ El‘lf 1Tk ‘nﬁ"ﬁﬁ‘% mﬁ‘ )RS — ZK [ (melt pool) > L*‘E?jféﬁﬁ{i{*ﬁﬁ?%ﬁéf? ; W‘ﬁ%}%(solid
mmwgwwrwgamﬁﬁﬁw’@ﬂw%%%ﬁﬁroma@rﬁgaw%%
VI A Li‘["ﬁ,%}% N §Fi@ E\JJ‘ ) iﬁf:%ﬁllﬁﬁ"f Eﬁ"ﬁ%% EJ'Ej%FJ(solids break-up)iﬂ?{aﬁ"ﬁ%%%ﬁ
REVEHAR TR 1 o B 0 i = Fﬁj@ﬂﬁjﬁ&% [“Bhp 7 [EEEEEL (Barrier channel) »
Y A

Melt film
/

2 /

[ Solid bed

Melt pool

1 2-3 PRI



R ] I N

PR Ry AS LY g 5 SO 2-4 > Ry ASAEPEHEEH > 222451 S Eh X
[fil > = R R Y Tfp) o R A ] ERS 2 3207 (Fully developed flow) »
9t @F%% LT EVRRERRI (Steady state) = £% T [ B (Incompressible fluid) -
AR A (Equation of motion) ™ i

. _. 0P (1)
2 (1)f] %3 PR R0E - o SR

PSR T T PO SRS £ 2 S BER ny_t,,ﬁ e
S (DA i HE]
oP
Z'YX:(-&).y-i-Cl )

738 P [ F (Boundary condition) :

y:() s T :0 . Cl :0
Bl | =4 (2)RY £

T =(- =)y 3)

H/2
<«

i L. 1V
/

24 Py A
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IREP L T I (Newtonian) » 1 97V | AL -

ov,
T, =- U » 4)
@ Q)AL
-1, 0Py’
V=" (- ) Lo+, (5)
U ox 2
(&7 28 P 5 F (Boundary condition) :
H -1 _opr_H?
y= R— . VX =0 , C2 = _(__)_
2 u o ox 8
(5)Z1RY £
> 0oP [ 2y 2}
V. =2t 2 T 6
X 8ﬂ( 8x) (H) (6)
P -AP . _
< = RO B
| O)HZ]
H>AP 2
V, = [1—(—-")2} ©
8uL H

AN Q)1 ¢

H 3
22V dy= AP
0

. 124L ®)
BN Q=T S (V) %‘E‘J l,;"??“?fﬁ‘i/[ﬂ :
V.- Q_ HaAP N
H 12uLl
_ . (Hy_Hap
Tw = Tyx( > ) L (10)
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2.3 [T s

[EdY F‘l K2 LFE‘Y} LE T R i/[l[ﬁ[2 S0 M E LR VBT [ Zﬂj[ HH:E[[ ijh
B VT [ 2 52RO (Fully developed flow) » = IS5 SE=21 A5 }Jﬁ[[ﬂ o
EHE}JE P A h(Equa‘uon ofmotlon)FETI HE U

-10 oP
-1 - 9 11
ST (th

. o e e N aP 5 A SR SXOLE[ZE e
PR PO B 2 B = BV S (LRI -
OP . r

e (12

38 P [ F (Boundary condition)
r=0 . T, = 0 P ¢ = 0

@F?&j,u R R (Newtonian) » ¥ (12)55 15

oV OP . r

-u 6‘1-2 = (' E)E (13)
/
1
o ' |

L.
} /7%@
|
N

/
[ 2-5 [T AR R
S0 (1357 -
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-1
\Y ——('_)r ¢,

z

4u

738 P [ F (Boundary condition) :
r=R , V,=0 , szi('ﬁ_P)
4u 0z
(14)RY £ -
R oP r
= = (- H1(=)?

( az)[ (]1) }

8P -AP , . _
JM 1 [_~h(

az L N

. R AR ety
VZ—4)U(L)[1(R)}

HREN Q)L -

4
0 SuL
BN Q)T Hﬁ@?%l? RV
Q= VZ x A
[P G AR? - R S (V)8
o 2
v _ Q2 _ R’AP
7R uL
NS (13) i (S g7
r, =7, (R)= H
2L
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2.4 BTV AT

B T [LYHE e BUR R RN 7 & 2 ] (ALY 2 T o - [ 2-6 BU R

BRSPS f@? :

(LFBL ﬁﬁ@‘[‘i@?ﬁﬁ B L (Power law model)
(I FELTSE RIAREARI (Steady state)

(3)¥fi Bt £ 5160 Bl (Isothermal)

A HEDEH =N (Equation of motion) iy [~

aP(n 8Ty @
- .2 =)
0z oy
aP(z) aTy (©))
A | iR — B ()
0z oy

S (21) 5T A A
Z-yz(l) > g( y 3 C1 )
Tyz(Z) = éj( y - C2 )

iz P e
Fflig=- = Eb = il

@2y

(22)

%
Interface
. \
Phase 2 X
a
)7 ) Phasel y X
0 / z

i 2-6 PSP i 15
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& (T EE R [T (Boundary condition) :

o _ —
y=a , 17, =0, ¢=«

2
y=8 , r.P=0 , cC, =«

S8 (23)iET, ¢
7, =&(y-a)

ryz(z) =&y-a) (24)

Y 2B (DTS FV R L 05 Q)T TRETE A 1 RS AT
jjﬁ[%‘f‘o Fr;‘:

(1a) (1a)
(Tt —gy-a)  for Ten0  0<y<a
dy dy
(1b) (1b)
m(- Y v _gyoa) for D <0, a<y<p
dy dy
) 2
m(-Yeym_edyay fr Neano | pey<n 25)
dy dy

S0 (25) [F i 2 -

V= [y d
m,

V(@)= VO [[a-y) dy

my

VA= [yt d Yy 26)

. 1
B S =— 0 S, = —
n, n,

Hy=af v, (a)=V," > QI
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n,+1
o+l

VZ“’=(i>S'< : )[a " y-afn ]
V= (S (e (yea) ™ 27)
m, n,+1
A QU F B 53 R
QY =W (Poyxf! Ta a-y)  My + [ e @)™ )
m,
I T T R 7 X N
=W DI e " e (B D
Q¥ =w(-2)" el - - ey
) f . Y : niTﬂ : % : 2nnz+1 2n]+1
- W) (n2+1)[(h @) T ()

(28)

< 1 2
7 F‘iﬁr LEHED Q(total) Q( '+ Q( )

MR e ~ BRI ZORE
v, (B)=V,” (B)

g (e (g @) = (-

1 n, m,

s, ( S, IS
) (n2+1)[(h a) -(f-a) ]

(29)
T~ EP'PI'—? PFI ESI FI Bl ;ﬁiﬂ[ﬁ?& Er'pﬂ—ij [i{/[[ﬁg‘ﬂ} . EJIJ Ly ﬁ':’?ifk@ £ Rl o
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3.1 S s A

FAHEfH ] Virtual Extrusion Laboratory 6.2 (FLOW2000) ﬁi]%} PR = H
VAR GRS o A T AP R o Jb[:ﬁﬂ’f}ﬂ%yj i~ ISRy > 3T
PSLPF e AR RS I [E ~ R 5T T ey RS 207 SRR T nff’ﬂ, R YIE 3-1
Ao PR APV B A R R RS o BURIAPRIPUEE -5 S A0S MI
Rt PRI > S PR~ S e AR e S AT i
EIEY ~ R B R SRR R S SRR AR N 2R

F VST ATATR

Y v
BRSSP 917 PR :E’_%M i H 47 lﬁi’%ﬁg (7
F%dt It M It JIé

v

'IF[” %J%I

l

sy i

l

N

[ 3-1 L P A
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3.2 BT PR

YRR 1S PP - S R R ) S TEEPR 4
QEIRNIE: %@Jﬁﬁﬁa@ﬁ%ﬁ* SRS AEEWF[JPET@CEEWJPMMA, o
J ﬁq £l Wm‘* pJBgEffﬁJLPDE gﬁffﬁ;_ IS KO (PR i e
ﬁkﬁ:‘]‘fﬂ@?ﬂiﬁ“ﬁ%‘% Sy F[J ?‘JI/

3.2.1 FFE[dr ke
AT EIAR Rl IR APR R R R pR SRR R B g o o e
A PUFPR] ERE IR PET ~ k5935 PMMA £51 ) W fiisk LDPE © F[7 | 31 ie
2 Jﬂ [ERTE R A IR 31 3-2 > 3-3 > BiFG IRBAYI 3-2~ 3-3  3-4 T
I PET » PMMA = LDPE OB {{li56L » 7 2 I'| Carreau Model 41t 21 yfified{
Y o

3.2.2 AR BRI L
L. BRI 9177 -

"Jﬁqéﬁ'EP%F ;FHI ’AEE%J@ B E\E;ﬁﬁ;ﬂ’ﬂﬁ[ﬂ lg[Jt [ﬂ é‘ﬁ‘l'f?%[wﬂ" uﬁ;}@(ﬁﬁ/ﬂ/[[[ﬁi 3-5
B o R B 1032mm > B B 42mm - wgﬁlmajﬁﬁx“’[aggggggg@g;g[
B HIIPRC IR (S o AORNED o T O R P
EAELEAFE R 5 b s EZFEH'#E*[HI%@B gl el
Fp IR ?f’g{” A o BRAR R R R FIRT ST ARUR AR
@*W? B [ vmfvl MA ’I Ta%ﬁ*&ﬁﬁgwﬁ%* gel)T@TP'H%i m}ﬂrll’iﬁ
5 e AT R CEE$E7+JIMD®I36 PRV 1T 654mm o IR
25mm - F‘:}#Hl’m%’ﬁﬁﬁﬁﬁffﬁ FIFHEIR SRS e R 5 R - JH i st ffﬁﬂi :

[i‘ipzf@%cf - [iT *[E&ﬁp *1~2D FILJE'{{?&, F%dqg@ 80~100°C » FELEEFf
Flitas EE*EEJJE (9 BRI 1 o R PREVE (IR ATR] T R 7 PRAR SRR
"’T’T@ﬁllt“ & RS AN A 1A -

2. BRI

7+ dr ﬁAF[ J#”L['Ig‘&‘%“n | Gear Pump I;_I{(*{H:FEF[ VKRS E f_r%ﬂ,ruf [_L#LTHJE\E 7[:@@ )
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Y SRR 5 o [T i e
FI A PPR 0 > B SRR 34 7.

%< 3-1 PET £+ ET 32 (s

FRRIE]B © PET5015

HjEsps PR

TR R

H p(Kg/m’) 1090
F=2 C(J/Kg/C) 1550
EaE g K(W/m/C) 0.29
B (T

iR Tm(C) 247
TSR T(C) 240
H pr(Kg/m’) 1390
=2 C,(I/Kg/C) 1900
EVAGEL [FET K (W/m/C) 0.22
K [~EVH(J/Kg) 120000
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% 3-2 PMMA Z\ £ BT gk

I B9 © GH-1000S

H &% - KUARARY

TR

e p(Kg/m’) 956

F=2 C(J/Kg/C) 1450
EEGEL R K(W/m/C) 0.2

[ T

iR Tm(C) 160
TRAGE T(C) 160
H pn(Kg/m’) 1180
F=2 Cp(J/Kg/C) 1500
EAGEL R K (W/m/C) 0.19
T (=2 H(J/Kg) b

% 3-3 LDPE 2[4 #T gl

FHR[E[5 : LDPE HO105

My - R

TR

e p(Kg/m’) 750
F=E C(J/Kg/C) 2300
EEGEL R K(W/m/C) 0.24
[l T

R Ta(C) 108
TRAGE T(C) 95
H pn(Kg/m’) 923
F=2 Cr(J/Kg/C) 2300
EVEGEL (R K (W/m/C) 0.28
&£ H(J/Kg) 13000
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PET

10000
1000 Sy
g 100 e 275°C
10 —*—285°C
1
1 10 100 1000 10000
1/s
| ey g
32 PET I Jgg‘f%»ﬁ«ﬁ%ﬂ
PMMA
10000
1000
. —=—45°C
g 100 - 955°C
10 ——265°C

—_

10 100 1000
1/s

10000

[ﬁl 3-3 PMMA iﬁ@ - n;&g«a\l
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LDPE

1000000
——180°C

10000
—=—200°C
100

220°C

Pa-s

1
1 10 100 1000 10000

1/s

[l 3-4 LDPE E7% -7 sk 1364

—— T 7 T |}

B C'DE 'F 'G
K (A) TERIE (B) D ESER (O) FHERE (D) 3R

(B) : 53 ES{EE (F) @ 93 RHELEE (G) 1 A~
[Fﬂ[ 3-5 PJ/H F%«Hi,j *:l E’\ET%E‘J:{ A [Fﬂ[

A E | o ‘
% ﬁé‘f (A)  ESEE (B) f FIEIFE (O) 17
1 3-6 11T R
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He 2
BEVARHEER RPM (1/min) 31.82
AREEL Q (ke/hr) 1.8
BT ESP (MPa) 6
& TR, 0.45
eV e (Rl £ 0.25
IPEE(DIEVE (C) 185
IPEFRQ) R (C) 250

EER )R ()




3.3 fUE S P

FRPEAPRTEST [ RS ATRI R BRI = ekl &S T fhERTs ~ 41
ﬁfﬂflifﬁ@iﬁ i s 1) i*ﬁ”%ﬂ SRR (] o = e PR wﬂﬁm@aw
3-7 Fras o AR uli (i S AR i > AT I wfd [ [ T"ﬂmqy[[ ﬁﬁ
j,;_g}ﬂyy?}f%‘:"ﬁ[fﬁ%ﬁ“’{jp% NGNS [iﬁi’?gﬂi&)?y FE#}L‘{J‘Y}'- Yo EI[ELEF[L['L | e
LT R L T TN AARTE £ ﬁ?&@@@wg
E;'#F’l@ » PEL TR AR T T IE fl S SRR | f[ i THEN LLF_F[ J;MIH Fﬁ[—f-k f%@%i?}l
BN

3.3.1 MIPEIZS 7R

[l 3-7 552 TR PR LS R > 2T H "JW‘*I’PE@ :

- RIRE S B E R TR - AT 2

2 BB I T SR %wﬁ#EWw@wb“§@§’$@ﬁ%
AR [ A - AR, T YR b o 9 R RIAVRUTRSE

3. R CRUPNRIRRIIEAE S o FEA ] o UATRIES SRR S e R
(R g o

4. MERERAURES ¢ = EPRIAR T LI o P RS A SRR T
Ww@w@%ﬁﬁﬁbﬁ@

I'J;lfiifmjl“‘“ﬂ’gﬁ B9 S Tk L | Fg%’ﬁnﬁgi@]ﬁ , [i?fii:g’[ FFFE%F” el
I') Moldex f5 5 1 T RTEARIA™ » 2BV R I By 1 R IEUY;L g
??1]}&% P RRRERR A f*’ Eh A BN [ﬁlg, -8-3- 10 FEIE~ ISP MBS [P PR o

3.3.2 BRI I
T IH%HI ) ﬁgpgu [p kL TR B *Jp 9y dﬁ TR TR FF[}
[T o e 3-5 UL LE??@@?JL PR PRI R A - R g

PRI IR o ARV ™ 5l 5 HEVR AT - B9 T [l 1ﬂ@ﬁ VER S i P
2 P T AR -
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Ay | B | C e
TRIBE! (ke/hr) 7 5 1.8
FPEEE (C) 270 270 270
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Reference dimensons D tpe
Reference start diagmeter (Do) 21000 mom i
Conical Mandre]

Reference end diameter Tre)  [198.00  mm

Reference height (Hre) 21600 mm Number of ]

S pirals

Number of spirals 4
Number of overlaps 4

[fi' 3-8t PR [

Reference dimensions The tpe
Reference stort diameter (Drg) (156,00 mum )
Coical Mandrel

Eeference end diameter (Tre) (13000 mm
Reference height (Hie) 208.50  mun Huiber of 10

apirals

Number of spiralz 4
Wumber of overlaps 4

B! 3-9 FlVeHBLPFIES (7 [

Reference dimensiong Dhie type
Reference stort diameter (Drs)  |[104.00  mum )
Comndcal Mandrel

Reference end diameter Deed  |2000  mm

Reference height (Hie) 19000 mm Humber of 10

Spirals

Wumber of spirals 4
Wumber of overlaps 4

(B! 3-10 [ |eHBLPFES 7 [
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3.4 HAP i F 50 s

H AP R R ey ﬁ’?%ﬁg?ﬁﬁﬁf VLS FR AT MR TE A i
O BRA T > S IR [ T R T T LR 7 o AR
%J , a/ﬁgsipl[ft@'r f@gj@j PR m T AURE R i/[[l TR B E}%}E;Jr
AEE Er’plﬁJiﬁfF[ﬁi_leﬁ ERIRY B P RIS S

Lo PRSI PIEY T APRTERY I W AL v £ S €7 PR oo YR
R 1S o

2. iﬁ@%‘éféa’ ° FH“;&H T35 = SRRV o P *}ﬁ%‘?‘gusz@j [f‘
PRI BRI - H R R BT R S [ ORRE R
T E > BB WERGREBIRE B RS TR -

3. PSR ST R T B S sS P ER R AR -
AR RS S B Ui S UG R PR R (IS JE Sl e S R LR
,’}ﬁp o

4. RIROAS (IR (I ) - B T EEIRYRY -

SR REEY ”’Tiﬁ’?‘?ﬁﬁ‘[‘f“?’?ﬁ’ B T SRR
S O < SRR PR FTR B EOSES)  Bt 9
R~ B | RO o A R - 2 TR R
RO [ R « [ 3-11 EUAUEEREER ER A -
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3.5 ﬁﬁ"%ﬁ?%‘?ﬁ:«]‘ﬁ%
3.5.1 JEUR 53 Mradi
1. WFE% F=f(Solid bed ratio) :

FUTHI 3-12~ 3-13 ~ 3-14 F 419t et ~ (V2 et R AR EJW‘E‘E‘%N LIl
BB B PR (R R S l[*‘@%@?ﬁﬁf’iﬁ@* (IENE LRt @ﬁu[m
PRI 2 Kk ﬁwm’;ﬁf '*fﬁf't“ S TS -
Lo s E@F’[Lﬁggqawﬁ“ﬁfégmﬁ o F R ) RS @Eﬁﬁﬁri
[m‘?ﬂ%ﬁwm CENE O %%EIJ/WFE%** & g @%ﬁi&l
TR 5% gel%‘fﬁi%qﬁ’?/ FF[‘['%‘P re

Eialth 7+ WAV 19D ~ FIRIHRUE B FSR 15D > WERHL
EET ~ [T e AR GO ST Bl 18D ~ 11.98D % 13.03D 0 (% =

2. ?}’*ﬁiﬁ@(Bulk temperature)

fés,”iﬁ,i‘?ﬂﬁfﬁﬁ%?ﬁﬁl%[f'ljﬁfJiﬁ@ 53 O 3-15 ~ 3-16 ~ 3-17 Hr: EHJ’;‘?"FLHSITF?'&
“é“@ﬁﬁﬁ%%WF’ﬁﬁﬁﬁﬁfJ@wﬁﬁﬁﬁ,ﬁmWLQDWE@’
?Hﬂ@ﬁ 100°C » H1 A ARTRIEN 5 R PR I OB ] o PO o Ry
ﬁfmﬁ@g PO G R R Eaiﬁwllfle il JLV“T?&E&F%@EL@EJH???J/
FERHBANE > s SRR 3R 55 1 270.23 ~ 250.39 ~ 200.32°C > i
IF=p* BLIPROAR 32 8 | A TRV T 5

3. “HFBEN]I(Average pressure)

%W@#ﬁWﬁ* e A I NI %Wﬁ*”%ﬁ%jm
ORI = [ 3-18 £ 91 R R [ ?*H@Juww‘@w3mfﬁh§$%
H%?*H@wﬁﬁw ot Gear pump S [FRENS o Gt E RS IR

Im@m [* B PHIREIP o P LSRR oV ] =] AR TR R e

B EQP | < i PET P REHESL IS 0 T 9] LDPE 51 F zﬁfw
ﬂﬁ%ﬁ pw3wmmfghﬁﬁﬂ[%W*%@Jﬁﬁw PRIF] TR AR
FUESHFREEEE RN o AR EUR (I %W@ﬁ@i@%»%W@Jﬁﬁﬁﬁ
&ﬁfﬂ’%ﬁﬂﬁ%ﬁﬁﬁ»@*ﬁpﬂ?F%*V IR i AR P g g
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EETJ*EF%?FW P ERIBSFNE RN [ IR R ) e AR
Fﬁj{@fﬁi?%@tjj o

diamater D= 4200 [rmm|

fpead RPM= 2129 [ Arviir]

mass Ao Q= 7.00 [kgtir]
sciew Bip pressuee Fs= 6.00 [MFa)
@nd pressun Pa 6.00 [MPaj

migited afer 1200 i)

[2okd bed mato [-] - B COMPARIZON -
1.00000
00000 e—
OO0 “"—~H
040000 "H
020000} —
u m 7 i " " 1
0o Qz 04 (i1 L] 1.0
Fonson Wialoat
w8 | [Foom | Fiad
Gnd —
™ Seqew mchont ™ Hesting swctons « Home Chos

[ 3-12 4t R [ B 53 )
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diamater D=

Fpeed RPM=

mass ow Q=

sChew Bp pressue P =
end pressure Pe

24.00
.82

1.80
5.99
5.99

mfted ater 1198

[mm)
[ Arride]
[kigtar]
[MPa]
[MFaj
1=}
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. 4-1 SHINPET 5015W [~¥&5is% PET $7]%%

SHINPET 5015W

TECHNICAL SPECIFICATION

PROPERTY UNIT | VALUE |TEST METHOD
LV. dl/g | 0.80+0.02 ASTM D-2857
H,O CONTENT wt % <0.5 ASTM D-4019
MELTING POINT °C 246 + 4 ASTM D-3418
COLOR (b) 0.0 +2.0 JIS Z 8722
PELLET SHAPE OVAL
BULK DENSITY | g/cm 0.9+ 0.1
PACKING Kg/ BAG 1100
A.A.CONTENT ppm <1.0 CELANESE
MOLDING TEMP. °C 275 ~ 285
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F< 4-2 Kuraray GH-1000S & 553 sl J/(PMMA) P2 %

“FIE! z&fi i (hilg GH-1000S
By e D1003 % 93
Cia D1003 % 0.1
s D542 1.49
1 {1 D636 Kgf/cm® 740
= D638 % 5
wnge D790 Kgf/em® 1180
(LG e D790 Kgf/cm’ 3.4x10°
Izod fEEAIE Y D256 Kgf/cm® 26
T ViR D785 M scale 101
N
Z g
ST D648 i@ 92
(EJETfR) 101
MFR D1238 g/10min 10
[ Rk D1525 (® 113
Pt
FEl D729 1.19
SR AIEE P S D955 0.002~0.006
i
R (F C&hr. 80~10084~6
Ry s BT C 230~280
L5 C 50~90
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# 43 PR[SEL CHR(LDPE)PIER

Pork b R H0105
Physical properties unit (ASTM)
i Ayt
characteristics High Antiblock
“HiE e/Melt Index g/10min D1238 0.5
< /Density g/em’ D1505 0.923
180 /Haze % D1003 10
W (607)/Gloss(607) % D523 75
EERi Y/ g/50%Failure | D1709 300
Impact Strength
M - D1894 <0.55
Coefficient of Friction
SRR ORISR | MD Kg/cm? D882 260
Ultimate Tensile (Film) TD 220
1% (= 381% (75 GED | MD Kg/cm® D882 2000
1% Secant Modulus (Film) TD 2200
= GBI MD % D882 330
Elongation (Film) TD 500
ﬁ%ﬁﬁ%@ﬁ@ GEARD MD Kg/cm D1922 52
Tear Strength (Film) TD 75
BRIAEIEE MR 'C D746 <-70
Low Temperature Brittleness
BT C D1525 101
Vicat Softening Point
’ﬁ{[ & D D2240 54
Hardness
Z VR E g (66psi) C D648 52
Heat Deflection
Temp.(66psi)
% Ri7Melting Point C APC Method 108
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