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Abstract

The rheological models of acorn flour gels with different concentrations were

investigated by stress relaxation test. The analysis of relaxation curves by successive
residual method revealed that the rheological behavior of acorn flour gels could be
expressed by the 7-element, generalized Maxwell model. The equilibrium modulus and

modulus of elasticity increased by the increment of acorn flour concentration,
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Fig. 1. Relaxation curves for acorn flour gels

with different conentrations.

Table 1. Stress vs. time data of acorn flour gels

Stress(10*dyn cm™2)

Time
(sec) 6% 8% 10%
0 7.55 30.09 38.24
0.6 6.82 18.50 24.80
1.2 6.15 15.94 21.10
1.8 5.75 14.22 19.34
2.4 5.51 13.48 17.76
3.6 5.28 12.36 15.85
4.8 5.06 11.59 14.74
6.0 4.78 11.09 13.77
9.0 4.54 10. 14 12.42
12 4.32 9.64 11.59
18 4.02 8.84 10. 66
24 3.76 8.34 9.92
36 3.52 7.79 9,14
60 3.10 7.10 8.43
120 2.78 6.17 7.42
180 2.78 5.65 6.49
240 — 5.52 6.36
300 — 5,38 6.30
360 — 5.38 6.30

compression anvil(D=57.35 mm); force range, 5 kg
full scale; chart drive speed, 1,000 mm/min ¢} %
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Fig. 2. Generalized Maxwell model representa-
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Fig. 3. Analysis of relaxation curve for 10%
acorn flour gel by successive residual
method.
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Table 2, The rheological model parameters of
acorn flour gels with different concen-

trations
Concentration

6% 8% 1025
age 2.78 5.38 6.49
ad, 2.24 4.39 6.51
ad, 1.46 6.49 11.55
ads 1.13 12.49 13.37
T, 30.85 68.73 52.14
Ty 3.11 4.50 3.09
Ts 0.81 0.50 0.38
E. 3.71 7.17 8.65
E, 2.99 5. 86 8.68
E, 1.95 8.65 15.40
E, 1.51 16. 66 17.82
m 9.23 40. 26 45.24
72 0.61 3.89 4.76
73 0.12 0.833 0.68
¢: stress (10 dyn cm~%)
T: relaxation time(sec)
E: modulus of elasticity (10*dyn cm™2)
7: viscosity coefficient (10%poise)

sity coefficient) & T8 258 Table 26 lehfgl
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w4 & (Ee; equilibrium modulus) s} &4 §(E;, E,
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6%, 8%, 1029 T EE] £ Wete] SulslshA AF
(stress relaxation test)E 414 k] YA Y
354l (stress relaxation curve)-% T35}edc}.

o 2134 (successive residual method)-& A}-4-5}
o AIFAL 2 Ao, TEFL spring s}t
o] Maxwell o] AN 7-element, generalized
Maxwell model 2 §)4 + glqdct. =3t ZEFE
AR BE AYEE EENRY WYayo(E,)
st B4 L (B, B, Eg)o] Zs)sig ).



56

Zg ot - ols

2 n 2 ¥
A - £33 - ddl4 5 4F AH AT,
u g, sFAEE A, 15(4), 31-43, 1977.
A - £78 :Gel A A Fo] YT 4P XA
AE, d4&F, 191-204, 1977
W - £33 - BFA 5 TR yiA, T
F4 a3 A, 16(2), 185-191, 1984.
WA fE4 o] 8Y  FdAY WEH, 4=
AZses], 16(3), 303-308, 1984.
AeE-oAE AL -4 W A" HAAA

WY s A A vxE FIF, TFAFAET
A, 16(2), 175-178, 1984.

6.

10.

. wAlg s

SEEC P

T4 =« FA % . Nobuko Nakahama, Michiko
Kobayash: 2% A% %9 rheology &4 3+
tannin 4 £ o sko] dhate], WP eI, 23
(1), 33-47, 1985.

. TA = EE8) 59 rheological properites o] -

g o7, dEsbgEsla], 22(1), 99-106, 1984,
i =

g
2444 REE 4, AFTAEVY, 32

9, 1946.

. Mohsenin, N.N.: Physical properties of plant

and animal materials, vol. 1, Gorden & Breach
Science Publishers, New York, 131, 1970.

Steel,R.G.M. and Torrie, J.H.: Principles and
McGraw-Hill,

procedures of statistics, New

York, 161, 1960




