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Wall slip and interfacial slip of ETFE
(KB OCEE) I #EHRSR. (1F)Sathish K. Sukumaran, (IE)A2AE M,

(BRHF) DS E . I\ E R

Abstract: We studied wall slip of ethylene-tetrafluoroethylene (ETFE), and interfacial slip of ETFE/PS coaxial
flow. Wall slip velocity and interfacial slip velocity were evaluated by the Mooney method and expansion
Mooney method. The critical stress for wall slip was found to be Gc.w=1.0x10° Pa, at which the sharkskin was

observed. The interfacial roughness of ETFE/PS were observed over the critical stresses of oc.i=4.0x10* Pa. The

slip velocity showed power-low behavior against the interfacial stress.

keywords: ETFE, wall slip, interfacial slip

1.865

o TVARMA X A BTG T ORI X b 47
BE O 2 (BEE A V) v 7)) 2 &3 MEIC AT 5
nTEDH ., 19314EICMooneyll K> TAY v 7
JEE ST /5 V5 (MooneyiB) S R S NTH 6, BEM
Ay ZICBEY B WIS I A L, A8
IR DREER I T RAREE, RERAA 2 Sk 4
BEMECRT B ThbNTw S, . BOTR
AR %2 54 N TARIETEE 7 4 VL2 BIE
THMHEICB LT, LELIEEEE) LD
RIECmRN s Z LML LTETFoNTw S
D3, O FREE OREHEZEENIC X ) L E R EHY
JEFICEM I 2720, FROKEICIZE ST
Wi, RN oFERO—> L LTHIIEE 9
L ORHETOW Y (W-RAHEA Y v 7)D3Z0T 5
NTEH, BE. WERANE R ORL RS54 T
MAEDTONT VLAY, T TOWGICKS
&, PP/PSICEBIT A2 REAY v 7HEEII RN E R
HI(VemKomIZfEVv, £/, & AEEFICTIICE W
TREFEAFREBmNENT 2 2 LA ST
%,

Takuya Ito!, Sathish K. SUKUMARAN!, Masataka
Sugimoto!”, Seigo Kotera?, and Toshitaka Yaoita?
!Graduate school of Science and Engineering,
Yamagata University.

2Asahi Glass Co., Itd.

*4-3-16 Jounan, Yonezawa, Yamagata, 992-8510
E-mail: sugimoto@yz.yamagata-u.ac.jp
Tel:0238-26-3058, Fax:0238-26-3411

AWFECTlE, Mg, REE . MkkiEs &
KR4 Rt IcBEN S 7 v BB hC, EREK
JEBHRgeFLy-T 77 0FunF Lot
HAMETFENCEH L, BERI A Y v 7HE, K-
WHREA Y v 7HEEZHE L, B
HY DM S HEZ 1T 72,

2. 92505 1K

AiFZEClE, KEETFE (LGS 78, Tm=4Y
190°C) & . PS(PSY 8> #,G9305) D2 DA
B2 L, fE260°CIc BT 2BEH A Y v 7
HRPEHE &R A ) v ZHIEZ T 72, KR
R A Y v 7O TIE, WEICETFE, 4
JEicpSEMA L, AV Yy 7HIEEEF v EF
V=LA A =% —CRIFREEEER, *vEns
7 710)% v, ¥4 1ZL/D=20, 30, 40(D=1.0, 1.5,
2.0 mm), MAfAa=60°ZMHH L7, WA v
THEHEM OGAELE LT, AMERF Y ET Y —
L A A — % DR DERE(EIRIF9 .55mm) 12 %
SN2 @M (NEETFE(9.1~9.2 mm), 4
J&:PS(0.1~0.2 mm))Z 8L 7z, Z Dilklz Hv
THIEAY v 7THEZITo 72, AV v 7
FENFHA & LT, RUTRTHEEMooney#:D %
iR L 72,

—i 1 [% d
Qerre/ps Vi / o2(— VETFE)d
0

R R, o7 a ' D

K3



Z Z CQerrempsiEfii . RilZWNJEETFED Y-4%,
Vel IR A Y v 78 ol IR 1% w T,
7o, MY O R EHL S JEIXPSE % THF ThR

EL7%, L—V M (X sttd——
ZHl VK-X100) % U T 2314 AR &
Rq% K7,
AR E EE

3.1 BEE R Y v 7 & YR

X1IZL/D=20, d=1mm, 0=60°, T=260°C Cilll’E&
L 7-ETFED i Bh il & JE B oy L 72
HHYIEE, X212L/D=20, 30, 40, T=260°C Tl
%E L ZZETFEDEE R V) v 7" EEHIE O 5 R % 7R
T, 1,2k D, ETFEDEEHI R ) v 7RIS )
fEIXL/DIZHK 5 $0w=1.0x105PaTH D | HEFLG
TEAED S > v =7 AF U BRAEL, ZD%
Ow=5.0x105Pafi i T AV + 7 7 7 F ¥ — 354
L 7z, HDPE°LLDPET® ., BEHI A Y v 7"23%
AT BERFUSTEME Ty v — 7 A X v Sk
LTED, BEMAY vy Ly v —7 A% V¥4
B D B EEZ SN D,

3.2 WA A Y v 7 L IR

XI312L/D=30, a=60°, T=260°C CHIE L 7=
ETFE/PSIZE T 2R A Y v 7#HE L Y
DORMH S, L —F — WS iy L 22y
B E(D=1.5mm, 6=2.0x10*Pa, 5.0x10*Pa)% " 7,
HE B I 0c-i54.0x104Pa TR & FHIR FmHE
LU, ZDIRSEM B2 & i Rifikas
Ron, ZF PP RS RGNS 22 &
ZHERL 72, SBIZL/DIC X BKIFIC OV TR
ANz2lT9,
4.5 5

ETFEDEEM A Y v ZERFIEE I, L/DITHK
53 #1.0x105Pa T, I DRSS AT D &
Yy =7 AFX VPRGN, ETFE/PS TIX A
Ay TI32.0x10°PaffiE D 53 AE L VaildN
ERAZR L7z, o’ KREL KD EXREENE
2L, 2L ZRARNDEL 7o, WK
WA Y v 7" & RN OBHEEI T RR I 1 5,

10°
L/D=20,d=1,0=60°, T=260°C

L Melt fracture nt

| Shark skin -

r

1
10° 10*

Wall sli;ﬁé

O {
o
o)
o]
) ma
10! 10*
yis?
1. Flow curve and picture of ETFE

(L/D=20, D=1mm,0=60°, T=260°C)
L/D=20,30,40, 0:=60°, T=260°C

| Clean

4
10100

5| ]

o:L/D=20~0
4 [ o p
- [ 0:L/D=30 o
) - 8
£, oot _
E o:L/D=40 —¢°n
SO 8
2r o O ]
° [m]
[m]
1} © g .
08 D
[m]
0 on
7x10* 8x10* 9x10* 1x10° 2x10°
o, /Pa
2. Wall slip velocity of ETFE
(L/D=20.3040 a=60°. T=260°C)
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[X]3. Interfacial slip velocity and the root mean square
roughness Rq as a function of interfacial shear stress oi
for ETFE/PS(L/D=30, a=60°, T=260°C)
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