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Viscoelastic Behavior of Duplicating Hydrocolloids
Analysis of Creep
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(Chief : Hiroshi Murakamsi)

Summary

In order to accumulate the fundamental data for discussing the viscoelastic behavior
of duplicating hydrocolloids, their creep was measured by the parallel plate plastometer.

The results are summarized as follows : It was shown that creep curves of all duplicat-
ing hydrocolloids can be approximated by the six-element Voigt model (V-model).

In discussing each element of the V-model, Gelidium Hydrocolloid (Ge) and Levogel (L)
were largest, with regard to the values of Young’s modulus in the instantaneous region. As
for the values of the coefficient of viscosity in the viscosity region, Gracilaria hydrocolloid
(Gr) and L were smallest. As to the creep recovery, Ready-Mixed Duplicating Colloid (R)

and L were fast while Ge and Gr were slow.

From there results, L is able to show that the viscoelastic behavior is very effective in

clinical use.
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Table 1: Duplicating hydrocolloid materials used in this study

Sample code Name Manufacturer
Ge Gelidium . :
—— Sankei Gypsum Co., LTD
Gr Gracilaria
R Ready-mixed duplicating colloid Ticonium Co.
L Levogel Bayer Dental France
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Fig. 1: Creep curves of duplicating hydrocolloid materials
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Fig. 3: Young’s modulus and coefficient of
viscosity of instantaneous and viscosity region
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Table 2: Visvcoelastic constants of Voigt model of duplicating hydrocolloid materials

E, E, 7 71 E. 72 T2 ™

X10°dyn/cm? X10’dyn/cm? X 10°P sec X10’dyn/cm? X10%P sec X10°P

Ge 2.23 1.48 1.47 99.6 2.32 2.43 10.5 1.18
(£0.06) (+0.18) (£0.18) (£12.3) (£0.29) (£0.30) (£1.3) | (£0.05)

Gr 3.7 3.88 4.08 105.0 2.97 3.94 13.3 4.90
(£0.22) (+0.69) (x£0.73) (+18.8) (£0.53) (£0.71)  (*£2.4)] (£0.4D

R 3.06 2.85 2.20 77.2 2.60 2.17 8.3 2.35
(£0.19) (£0.46) (£0.35) (£12.4) (£0.42) (£0.35)  (£1.3) | (£0.46)

L 2.20 1.94 1.50 77.5 2.58 1.40 5.4 4.28
(£0.04) (+0.10) (+0.08) (3.8 (+0.13) (£0.07)  (£0.3)| (£0.2D
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Fig. 5: Young’s modulus and coefficient of viscosity of Voigt body 1 and 2
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