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PS-40 BRIV AFL V) O FRMEA LD, Ak -1
131000 & Hifi L 355 A KT, PtBS-7013X V¥ Vi, s-
TFANFILER T =4V EATERL, EHELGPCHI
T % (C0-8020, DP-8020, 1.S-8000, Tosho) T 4§ v &
L7728 DTH 5, PI-20id Kuraray 2 5t 5. X372 DTH D,
PS-40i3 Tosho K DAL 728D TH 5,

WIS L 72013 P1-20/ PtBS-70=8/2 (wt/wt) & P1-20/
PS-40=8/2(wt/wt) DT LV FikBTH 5., 7LV Fid. FrED
HEILOPI-20L PtBS-70 % M BE B Ch 57 e Fuy

ISR D 10Wt%IZ 755 KT L, ZOVETE K ED A
B —=N/ T =8/20 R B VEBRIEEB) IS T LTRY v —
IR &G, TR % A 85°C THAME X 4B L) kT
B 7=, PI-20/PS-40 7L v FikRt & AR D 7 U THBIL 7=,

Table 1. Characteristics of Samples.

COde 1073Mw M\N/Mn
PtBS-70 69.5 1.03
PI-20° 19. 1.10
PS-40 39.7 1.05

a : Supplied from Kuraray Co.
b : Supplied from Tosho Co.

2.2 #flIE

HIR D 7Ly FEOBHZ & LT ARES (Rheometrics fh #1)
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fafx St EmE D55, ZOFATHREFRELLELTE
L. AR EE %O 7Ly FEBHI L. 30 ~70C D
JE i C RIS EEIE 21T o 7, HIEIZIZA -2 U -
7F 549 — (1260, Solartron) LiEEA v Z—7 x4 2(1296,
Solartron) &\ 7z,

PI-20 Hifk & PtBS-70 HLARIZ R LT & BRI E 46 &

O FF AR E 217 5720
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NV ROBIH T — & LR - B R R OB T-a i3, 7
LY RO D 545 30 ZfEFT O 728 O SEFEE R & 75
5, LFTIE. ZheDN LI RO T —RIZONWTRNR B,

ROEM I IL—THRER

3.1.1 PI-20/\ILo %

Fig. 112 J& ¥ 35 % T,,u=30°C 12 5 1} BPI-20/3L2 % D
GG T — 2B LUBWEFEERL(”) T — 2D oA EERL
7zo e"IF10MELCG,G” LR L7z, PI-2013/ 3L 7 R PID A
BABV Y T M. (55.0X10°) ORI 45D 7%
B, RN bAG - IREIZH B, Zhi kLT Fig 1

T, R0 b AR ST THICR BN 5 GG D w iRk
(G’ Hh#R e G” HhfR DR 2E) NS I N7z, £72. PtBS& 132
50, PLIE A BURUSR 1% HD D¢, iR mks it w Al & 7 AL 5
TN BAF I ANEEEFEENE G ZL I
Fig. 1/ 5ffEGR & N7z,

6

P1-20, 30°C

log (G, G"/Pa), log 10%"

ra

log (was")

Fig.1 Storage and loss moduli, G’ and G”, and dielectric

loss ¢ ”,obtained for the bulk PI-20 sample. The ¢ ”’ data

are multiplied by a factor of 10* and compared with the
moduli data. The time-temperature superposition held
excellently for those data reduced at 30°C are shown.

Fig. 213, PI-207 VL7 RO SEHE E T =30CIZXE 5 8
YK T a & FEHRRE A S OIREZE T IS LTI Ty FL72#E
RTh s, FuIQ) RTRLEWLF RS K BEHEERTH 5,

4.425(T-T,,,.)

10 = r,bulk

“TT4004T-T (1)

r,bulk

PI-20 D&k sl & B Al s iz a — L - 44
FIVRAZESTHRINTVBZILEERMLT, GG I3
ar () e’ loiT5a, (O) 1 Xk—FKL., FA—DOWLF X T

4

PI-20, T, = 30°C

o viscoelastic

e dielectric

(. 75 N
T0 <60 -500 40 230 220 <100 0 10 20 30 40 50
T-T./"C
Fig.2 Shift factor ar obtained for the viscoelestic
G* data (squares) and dielectric ¢ >’ data(circles)
of bulk PI-20 sample.
The solid curve indicates the WLF eq(1).
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3. 1.2 PtBS-70/\)ILO %

Fig. 312 RUESR IS T, =180CIZ %135, PtBS-70/ VL2 %
DG,G” 7 — 2 &R LTz, PtBSIZA BN 1% Fi 7z 0728,
=L -ZAFIT AT KBFEEAIBE SN, 2D
720" F—=2IRLTOEN(PtBSD XS XY b DFEMNLFESE
WEHETH B, UL, ZOFERIES [ ol 8 B i & o s
W BGEIR IS FE T 5720, Blgtsh gy JFig. 3Tk
G’ H#R & G HIRR DR ZIIHE I N T PIBS#{IZIZ LA ER S
BEVHREWIREBIZH I FELZON, #hik§5 K512, PtBS
235027 ROME FEF X Rouse model& KL—FLTHD, ZDZ
EB[PEABRVRIZEALE RN ENS ZEETRHL TS,

6
’7 PtBS-70, 180°C
51
S G
5
;:‘-' 3 G
2
1 L
-3 -2 -1 0 1 2

log (may/s™)

Fig. 3 Storage and loss moduli, G’ and G”, obtained
for the bulk PtBS-70 sample. The time-temperature
superposition held for these data, and the data
reduced at 180°C are shown. The PtBS chain having
no type-A dipoles exhibited no significant dielectric
relaxation in the range of ® examined.

Fig. 413, PtBS-70/ VL 27 2D FEUEE I T, =180°CIZ5§
BB T-a, & HUERE S S DM T-Tris LT 7 ey b
L7 TH B, Eid (2) RITRLAWLF R kB3R R
TH5,

_100(T-T,,,,)
1165+T-T

1, bulk

log a, = (2)
PtBS-70/ VL 7 RIZENTE BB T aldWLEF X Citid
I B Z MR INT=,

3.2 JULVRHBOBMEEDEIER

30°C.50°C.70CIZ¥1FBPI-20/PtBS-707 L ¥ FiAH DG’
((),G” (M) & e” %#Fig. 512" L7, 7 (O) 13105 LTG.G”
LU 72 [XIFp OISR & i sl 45 5 iR L 72
PI-20/ L2 R0 e” 5 — 4 LEEMERTH 5,

TLYRFRBOG G IZERHT 2L, Goeco’,G"ocnk 5B

ROEM I IL—THRER

22

FRTRBT T & 2 KRS MR I A s S 7z, PtBSIZA
BB 1% F 72 WO T, IR FAEEAIE T LY FhoOPI-20
DT =L -FAF I 7 A(MAR B R7 DLOFESL E) I2)f)E

Eh3,

20 10 o 10 20 30

T-T.I'C

Fig.4 Shift factor ar of obtained for the G* data of
bulk PtBS-70 sample. The solid curve indicates
the WLF eq(2).

5 | PI-20/PtBS-70
(a) 30°C

5 | (b)50°C

log (G', G"/Pa), log 10%"

51 ©70°C

-2 -1 0 1 2 3 4 5

log (w/s™), log (A 'w/s")

Fig.5 Storage and loss moduli, G’ and G”, and
dielectric loss ¢, obtained for the PI-20/PtBS-70
blend with the PI/PtBS composition of 8/2 (w/w)
at 30, 50, and 70°C. The ¢” data (unfilled circles)
are multiplied by 10* and compared with G’ and
G” data (unfilled and filled squares). These data
are plotted against the angular frequency ®. Thin
solid and dotted curves indicate the dielectric
and viscoelestic data of bulk PI normalized by
PI volume fraction in the blend, ¢pi & >prbui (®)
and ¢P1G*Pl-bu1k ((D)
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X T, PI20/SL 2 RD e” F—XIZT LY R
DPI-20D (A FE 43 2 ¢p1(=0.81) 2| U7 T — & dpr e 1
k(@)% TV D" F—RIZEESL XV T EE-E
DTH%, VFHOWE TS, "Mk L0 EREEM 7Y
VRRENNIROT = 2T I ELH>TED, BHE-FDS}
iz L e EioNz, LrL, 30CE50CD e Mk kDK
JABEMITIE T LY FRF = 21213 L2 RITIBFEL VR
WIRFIABNTHE D, HRAADERER LT AN, ZOZE
13 Fig. 6 75, KD MHREICERR S 7z,

FMETDe” T — 2% oMl FINZH T ar 2T BEH LT &
RADEET -4 R A2 Fig. 618 L7z, LRI IZ30CEL
7z HIZROD & 512 JE I M F EAK BB DA% 1 € —
RIARHIAL 20 W FE - IRERRIA SN 2 72 S 20 T & A3 AR
Nz, ZOZEIE, 30C,50CTHT LY FRFUZIE, fthDPI§
KO EEMBENDEOPIEMNFIETIILEARL TS, &
72 T0C T T LY FRD ™ F— 2L L7 RO T — 4 (il
WHER) Y, KKEESTWBZEN S, BHBDEM A K
PRt Eh L EoTWBEELIENT,

PI-20/PtBS-70

log (uxl,ll.l‘s"}

Fig.6 Test of the time-temperature superposability
for the ¢ ’data of the PI-20/PtBS-70 blend with
the PI/PtBS composition of 8/2(w/w). The data at
50 and 70°C are shifted along the @ axis by a factor
ar,;. The solid curve indicates the normalized
dielectric data of bulk PI (identical to the thin solid
curves shown in the top panel of Fig. 5).
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3.3. 1 PI-20%
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] tpps FEIE DOREM A B4 208, 7LV FRHPOPI-20 $HOFEA
BRI Trms & D 5V FE 5T, PI-20 DB OB 2 — L
2BV PBS-T08OREFES 1392 LuifichThD,

Re.pps TEEDZER 27 — 272 551 75 Ceis D W BE & Z 4l

L% TOCrps DHEIZPI-20 8D £ 27 AV 1 EEHRIC
G % & 72533, P1-20 $HOHEAY ) Repr (35 4.70m) 53R pins &
DN NI, ZOBEFEOZER A3 PI-20 AN £ 57
Rz L 72 PI-20 §12 & .3, §74bB. PtBS-70 MR S h
T EBPKREL LS TOBHIRICFIET A PI-20 8. £ D%
AR AN 32 P (Rep) FEEARBILCE . ZOREIRICH
2D T AMOPI-208(Z N TREAAIEL 25, ZOREFIRGE
AE B PI-20 S OFEAIF R D 2213, RO IE A PI-20 $HD
I T AUEFEURIE Topl 2D UEE R XL LB DT, PI-208HD
BTN IR - RS A3 72 & 3 IKHRIE ETR VKR RIE —
Rt ERL7=z8 DEFEZ LN,

7z PR ESIIES BEAIE — R LD BER & LT
13, PI-20 $#& PtBS-70 $HOIRAIREDZEALE B A5 Z L3 TH

%, Bk X512 . PI/PtBST L FRIZLCST DM 43 % 8)
AT 728 EIED FAIIERO RERRS EIE S T)
BU[REVED D B, ZOWERES o X B L2
Fii 91 25 41 & UC.Fig. 712 P1-20/PS-40=8/2 (wt/wt) 7LV F &
D30CIcFTB " T4 (O) AR L7z, ZOT LY FRIZIEHE
HEDAEHETH D, A S 57 TS T O ALEH 20 %
DEFNTH B, FEHUIPI—207 L7 RD30CTDe” F— K1
TLVERPOERFESH dpr(=0.81) #Fe U725 T — 2 dpr e b1
bk (0) %, LY T FEEFITRLEZEDTH 5, Fl7— 4 (0O)

KEs

EFEMT - 2I R ELASTHED, BRICHAHEL TSR TO
1
PI-20/PS-40, 30°C
-3
1 2 3 4 5
log (w/s™)

Fig. 7 Dielectric loss data (circles) obtained
for the PI-20/PS-40 blend with the PI/PS
composition of 8/2 (w/w) at 30°C . The solid curve
indicates the normalized dielectric data of bulk PI
at 30°C, @p1 & ”proui (®), being plotted against .
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D728, Fig. 71T L7z &5 M iR IR &b AR 2 &
FAR0VA, FRIC XS TRIERRS EHHIR SN, 2 A PI-20 §4
OFEHIE — N3 a RS TR EKE A>T S WRENES &5,

PLED &S 12, #EHIE — P2 Lo EK & LT 2D DnlHeME:
BEF 720 T OFMMZBIL I S L2 MET N LB TH 5.

XUz, PI-20/PtBS-70 7 L > F R TPI-20 84 % 1F 5 &
BRI RPTOREBIZHRTEDRE RE VW2 ERETL
720 ZOHKD 72D Fig. 8 T2, ZOT VLV FRD e”I2x4
ZREK T ar . (O) &/ VL7 RDar, (38 5 (1) R) &gl
2o WTRORIIOWTEHUEREIZI0CEL, a & T-Tr
IZRLTTey b LTH B, TV FRDar 4377 Ray, &
DERWT-Tr i AFPEA R L, LY F RO B Tt @<, B
BERKRENZEDPMERINSZ, X612, TV RRDay . T—4
DOWLF @i %47 ->T, U E A 41 CISR O B LA D
ar. (@ DPFEMELL—ETHIENE, TLYFRFPDOPI-20
DTerld/ I RD T kDA T p=11CETEWEEZ SN2
(PtBS-70 $Hlc kA Wi ¥ifk) . 7LV FRE L7 ROEEED
L, ZOAT S5, ZOREHERIZ Fig. 60EAA
DEVBE L TOSFHIBIEHTESEDTH S, KoT K
WA OB NFERNZ A5 LT BPI-20 850 Teprid, K0 L
KbLEZENTZ,

PI-20 in P1-220/PtBS-70

bulk PI
(Tepa = 30°C)

log ar,

1t oT=30C
o T'=41C

o

-1.5

20 ;n n |In 2Io 3In 4’0 50
T-T,/°C, T-T;/'C

Fig. 8 Plots of the shift factor ar,; obtained

in Fig. 6 against a distance from the reference

temperature T;, 7-T; with T,=30°C . The solid curve

indicates ar of bulk PI plotted against T-Trpux with

Trpui = 30°C (cf. eq(1)). The filled circles denote a

shift factor ar, .’ for PI in blend with respect to the

iso-frictional reference temperature,

%*=41°C . This ar,,’ is plotted against 7-T".

3. 3. 2 PtBS-70%H

PtBS-70 $HIT k3 2 IR IS FE S OB 4 Ml ¥ 51213 Fig.
5k 0. PtBS-708HO M mkli R 2 il 32 BN B 5, T
D7z Fig. 5D 7LV Pk OGG” % 5 PI-20 8D #i
WER () OG- L5\ T PtBS-708H{D GG 7 —4
(A G, A G TR U - IR I A3 7§ % 2 A AR L 7z

ROEM I IL— TR ER

24

(Fig. 9) . ZORMBIORER, AG AGHIZELE A STEHD, »
D, PtBS/LIRTOGG” (Hif) LOHELDERIFTHSZ
END U - RS AL L TR Z e MR Sz, £
72, Rouse modellZ XA HAL R (3247) £ 3 K<—HKLTHD,
PtBS-708{213 7 5 AR VMIEE AL BN LRI N7,
PLEDORRED, 7LV FRHIZ B0 T EPtBS-70 $H D #%
ME—-FOMIZ NI REFLL TLUV R ROBEFES Ei13,
PtBS-708HD 20—/ L -ZAF I 2T EE 5L ThENWZ &

5

PI-20/PtBS-T0K L]

log (G', G"/Pa)
Q1
%
2

log (AG', AG"/Pa)

log (wayp/s™)

Fig. 9 Test of time-temperature superposability
for the Gpena* data of the PI-20/PtBS-70 blend
(top panel) and the AG* data of the PtBS-70
chains in the blend (bottom panel). In the bottom
panel, thin dotted curves indicate the normalized
viscoelastic data of bulk PtBS-70. The solid curve
represents the modulus expected for the PtBS
chains relaxing through the Rouse mechanism.
ARSI, 20, PUBS-T0 BIOFSHHERIOIFH 27 —
JZBOTE, &0 F<EB LT 5 PT-20 #4353 T $HOE
BOZERBAE AN L T\WS 220 EIENh, 205
£, 2 COPBS-TORIZDU T, FHR AT ORI AL S
U< 25 G - IR STAR 5 2 e A ER &N B,
&Iz, PI-20/PtBS-70 7L F R TPtBS-70 $HA3 %211 %
FELEAY L2 R C ORI AN TED I IZZLL T2 A
BT 9%, 3.3 1L FEEHCT TLV R RPEIIL IR
TEHPEERRINAE & o 5 FLUEIR I D 22 % 5K ¥ 72 Fig. 10 Tt Fig.
9 THRW=T LY FRTOPBS-70 $§DOFEBYIA 1 a1 (O) &/ VL
7R Dar  (Fh; (2) X) LB LIz, TLY FRIZDNTIISE
HERIEA30C L L, WL RTIH180C L LT, ar & T-TriX L
T7uy LT3, PI-20& 13524 D, PtBSTid/ VL7 R Day
DOFNTVYEFRDar K ENT-Tr ik FEER L, 2L Rh
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DI Typms < FEBERRENZ E DR SN2, THhid,
7LV FRHBOPIBS-7081A P1-2012 5T, i Al{LEh T
WBZEAERLTWS, E5I12, TV Y FRDar T —2DWLF f#
MiatTo>C, R E A -20CIEVO S B LA Day (@) 2
FEIL—KTBZEen6, TLY FRBDPBS-70D Ty pinst
LI RO Topms &0 A Ty pps=200CEFERNEF L 5N/,

o PtBS in PI/PtBS
b
o
& 2 bulk PIBS
;E,n / (Tepar = 180°C)
-3
4 oT, =30°C
oT'=.20C
5 mie e ey o
-0 0 10 20 30 40 S50 60 70 80 90 100

T-T,/C, T-T,/°C

Fig. 10 Shift factor arac+ (unfilled circles) for the
PtBS-70 chains obtained in Fig. 9. This factor
is plotted against a distance from the reference
temperature, T-Tr with T=30°C. The solid curve
indicates ar of bulk PtBS plotted against 7-7rbui
with Trpux =180°C (cf. eq(2)). The filled circles
denote a shift factor ar’ for PtBS in blend with
respect to the iso-frictional reference temperature,
= -20°C . This ar’ is plotted against 7-T".
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DTH%,

ROEM I IL— TR ER

25

5 HiEE

ZN RS 7N SN e T R 2 ) S B e R e o B4 ¢ e R
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