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Figure 1. Types of rheometers: (a) Cone and plate
type, (b) Parallel plate type, (c) Coaxial
cylinder type.
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Relationships between time-dependent strain
and stress: (a) Sudden start of steady shear
flow, (b) Sudden cessation of steady shear
flow, (c) Stress relaxation after the constant
shear strain, (d) Oscillatory shear flow.
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Table I. Characterization of Block Copolymers
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Type Branched SBS SB

Mn 185, 000 144, 000

Wt % styrene 31.0 28.8
Isomer con-  Cis-1,4 31 33
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Length of polystyrene block 14, 350 41, 400
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Figure 3. Reduced stress growth function 7,(£) =7 ()

76°/7° and stress decay function), (¢) =7,(£)
70%/7° obtained at various temperatures
plotted against reduced time t.=ty0/7° for
259% solution of SBS block copolymer in
cetyl chloride. 70 is the zero-shear viscosity
at the reference temperature 25°C.
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Figure 5. Reduced stress growth function 7, () =7(t)
70%/7° and stress decay function #,(¢)=%
(£)7e®/7° obtained at various concentrations
plotted against reduced time ¢,=¢(7¢°/7%)
(c/co)™ for solutions of SBS block copoly-
mer in cetyl chloride at 20°C. 70 is the
zero-shear viscosity at the reference conce-
ntration cg=25%.
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Reduced steady shear viscosity 7, (x) =7{)
%0%/7° obtained at various temperatures
plotted against reduced rate of shear z,=
°/7° for 20% solution of SBS block
copolymer in cetyl chloride. 70 is the
zero-shear viscosity at the reference tempe-
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Figure 7. Magnitude of complex viscosity [9*(w)|,

dynamic viscosity ' (@), and steady shear
viscosity 7(x) for 20% SBS solution in
cetyl chloride as functions of anguar freq-
uency @ and rate of shear x respectively.
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Figure 8. Strain-dependent relaxation modulus G(t, s)

for 20% solution of SBS block copolymer -
in cetyl chloride at 15.8°C, plotted against
time t at various magnitudes of shears as
indicated. Dashed curve represents the
linear relaxation modulus obtained at 20°C
and reduced to 15.8°C with the method
of reduced variables.
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Figure 9. Strain-dependent relaxation spectrum H
(7,5) plotted against relaxation time 7
for 20% solution of SBS block copolymer
in cetyl chloride at 15. 8°C, plotted against
relaxation time 7 at various magnitudes
of shear strain s as indicated.
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Table . Relaxation Time 7,0 and Relaxation Strength
G, Used for Memory Function of BKZ

Model
P 1 2 3 4 5
7,9, sec 230 35 14 5.6 2.2
G0, dyne/cm?} 3,800 18,000 14, 400 16, 000 20, 000

10¢

(dyna/cm?)

G(t,s)
3

t {sec)

Strain—-dependent relaxation modulus G (2,
5) vs. time t for 209% solution of SBS
block copolymer in cetyl chloride at 15. 8°C.
Circles represent experimental results
and solid curves represent results of ap-
proximate expressions given in text.

Figure 10.
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- Figure 11. Steady shear viscosity 7(s) vs. rate of
shear £ for 20% solution of SBS block
copolymer in cetyl chloride at 15.8°C.
Circles represent experimental results and
solid curve, theoretical results due to BKZ
model.
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Figure 12. Stress growth function 7(z, &) vs, time t

for 20% solution of SBS block copolymer
in cetyl chloride at 15.8°C. Circles
represent experimental results and solid
curves, theoretical results due to BKZ

model.
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