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Elastic Modulus of Cross Linked poly-Vinyl Alcohol Gel
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Abstract
To evaluate the viscoelastic behavior of functional polymer gel with flexibility, we developed a new mechanical

indentation testing method. Poly-vinyl alcohol (PVA) and glutaraldehide (GA) were used for the synthesis of PVA gel.
clastic modulus of PVA gel is calculated by Timoshenko’s expression.

concentration causes increase in elastic modulus of PVA gel.

determined by the degree of cross linking.

The
The increase of GA concentration with PVA

From this result, we found that the elastic modulus is
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Table 1  Starting materials and concentration of PVA gel.

Starting material (reagents) Concentration

poly-vinyl alcohol (M=500) 1.5 and 2.0mol/!

Glutaraldehyde (25%/y% soln.) 0.008 ~ 0.018mol/!

Sulfuric acid (98%/v% soln.) 0.15 vol.% in PVA gel
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Fig.l View of experimental equipment.
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Fig.2 Concept of elasticity measurement.
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Fig.3 Creep curve of PVA gel (PVA conc.=1.5mol//,
GA conc.=12.0m mol/l, applying load=1.69 N).
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Fig.4 Creep curve of PVA gel (PVA conc.=1.5mol/,
GA conc.=13.5m mol//, applying load=3.65 N).
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Fig.5 Creep curve of PVA gel (PVA conc.=2.0mol//,
GA conc.=10.0m mol//, applying load=1.69 N).
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Table 2 Elastic modulus of PVA gels.

PVA conc. | GA conc. | Appl. Load | Elastic modulus

(mol/]) (mol/l) N (kPa)
10.0 1.69 3.18

10.5 1.69 3.29

15 12.0 1.69 435
12.0 1.69 6.38

13.5 1.69 11.0

14.0 2.67 14.1

10.0 1.69 3.08

10.0 1.69 3.26

12.0 1.69 5.46

12.0 1.69 5.04

2.0 14.0 2.67 10.6
14.0 2.67 10.8

16.0 3.65 13.4

16.0 3.65 13.6

18.0 2.67 242
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Fig.6  Elastic modulus of PVA gel with various GA

concentration.
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