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Stress Relaxation Measurements of Fractionated Neoprene WRT

Toshiharu Takagi
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Shiro Kido
Nobuhiro Kawasaki

Stress relaxation measurements were carried out on the fractionated Neoprene WRT in the flow region.

The effects of molecular weight distribution on the stress relaxation curves were investigated.
It is concluded that there might be two kinds of flow, one above 20°C and the other below 20°C, based

on the temperature dependence of shift factor, ar, and tensile strength at breaking point, Tg.
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Table 1 Characterization? of fractionated and
unfractionated polymers of Neoprene

WRT®H
N T i Weight
Samples My <1074 My x 1074/ Q fra(\:;{,ionb

Fractionated 1 7.1 5.0 | 1.4 0.13
2 11.7 10.2 1.2  0.08

3 17.2 15.0 | 1.1 0.11

4 24.6 21.3 | 1.2) 0.09

5 30.0 25.3 | 1.20 0.29

6 79.7 55.8 | ..4] 0.19

7 147 96.2 | 1.5 0.11
Unfractionated 47.3 17.0 | 2.8/ 1.00

a. Estimated from GPC data.
b. Rorghly estimated from over all fractionated
samples.
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Fig. 1 Scheme of apparatus for shear stress
relaxation measurement

(35)

| ———

Temperature Detector

::fAu7V~b&aﬂ©%%ﬁﬁ.ALR&&%&
E,%Lfdmaﬂoﬁ&vééo
ﬁﬁmmwéfbﬁafbmﬁﬁ@ﬁ%ﬁ%&ﬁLt
%%,E%M‘&$ﬂ®g&&®ﬂmmduT,?&b%
E&ﬁOAmukadéﬁoﬁkmquﬁ%ﬁ%mb
ﬁo:&%ﬁm&touT@¥%ﬁmoamnuW@§
fﬁtm,?—ﬂmﬁ%ﬁﬁﬁkbfﬂbﬁoto
BIETREEL 0995 8 500 CORBTTI » foo BSER 12
kﬁéﬁﬁ@shRQ?CWTéoto
ZFVV?—VR%@EE&%UT—%&A%,%@
%uﬁﬁﬁE&@ASS/Aﬂ%ﬁmLto
ﬁﬂMNyﬁyﬁﬁﬁ%&mleéﬁxﬁm¢f&
ELi-bochs,

[3Jmﬁ74»A®MM%tkﬁémﬁﬁEwE
k59 Neoprene WRT DT ABLAY (ASTM-D
I&ka%KOMTZ%ﬁﬁBWC?MﬁLt74wA
(E&zmm)@TR?xbmﬁy&wfﬂ%&vt%
DO G AR R RGE U,
m&a%uigﬁﬁmﬂhwﬂyayﬂ—ﬁa%%ﬁ
ﬁ&otomﬁﬁﬁmwOmm%m,itﬂﬁﬁﬁﬁﬁ
E—10°2550°C e o 7=,

3. ¥ B

¥t Fractionated 5 r:obf@ﬁ%%ﬂéﬁ{i%ﬂﬂﬁﬁ@ﬁ
&2 t% Fig. 2 e S o jAﬁﬁfﬂﬁﬁiﬁﬁ‘Bﬁ@jﬁﬁiﬁ
K#HT@%%ﬁl(ﬁthb%C&ﬁb#%o

7

logZ%SGr (t) (dyne/cm?)
o

[41]

log t (sec)

Fig. 2 Stress relaxation curves of Fractionated
5 of Neoprene WRT at various temper-
atures.
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Fig. 3 Master curve of relaxation modulus obtained by shifting each curve
in Fig. 2 along abscissa. Reduced temperature is 25°C.
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Fig. 4 Relationship between shift factor ag
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Fig. ¢ Relationship between shift factor aq

and temperature 1/T of fractionated
and unfractionated samples.
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Fig. 7 Comparison between observed stress relaxation of unfractionated Neoprene WRT and

calculated one from the data of fractionated samples.

GO0

5001~

400}

J00r

2001

Tensile strength at breaking point, Ty (kg/cm?)

100}

0
—10

1 1 1 1

10 20
Temperature (°C)

30

Fig. 8 Relationship between tensile strength at
breaking point and temperature of vulcan-
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