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ABSTRACT: For the replicate production of cultural stone assets the property of gypsum
plaster was modified by adding to the gypsum polymeric materials such as polyvinyl acetate,
acrylic polymers, styrene butadiene rubber latex and polyvinyl alcohol with metallic salt.

The gypsum plaster mixed with polymeric material was cast into the mold and maintained
for 40 min. at room temperature. Then, it was removed from the mold and cured for 48
hrs at 60°C and then for 48 hrs at 20°C, successively. The modified gypsum plaster, espe-
cially when mixed with polyvinyl acetate emulsion, showed maximum 45% increase in com-
pression and 200% in flexural strength relative to the unmodified. The impact strength was
increased to max. 282% by modifing the gypsum with acrylic polymeric emulsion. The water
absorption was greatly decreased when polyvinyl alcohol and metallic salt were added to the

gypsum plaster.
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Table 1. Polymer Materials Used and Their Properties

Solid s
No. | Polymer materials | content | V1SCOSity pH

(%) (cps)
1 |Polyvinylacetate* | 40+2 |30, 000--50003. 5~4. 5
Acrylic polymer**| 48+2 <100 6. 5~7.5

3 | Polyvinyl al-
cohol*** —

1725
(poly. degr.) -
4 | SBR-latex**** 47+1 — —

*polysol s-4, Dae yang Chem. Co. Korea.
**polysol 508
***Poval PVA 217, Kuraray Co. Japan
**#¥*JSR 0607, Japan Synthetic Rubber.
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Table 1. Compression and Flexual Strengths of
Gypsum Plaster Depending on The Setting
Condition

Setting Condition
Strength

A* B** C**t

Compression strength (kg/cm?2)
(ASTM472-73)

Flexural strength (kg/cm?) 40.0] 42.6{ 37.4
JIS A 6904
*A: 24hrs at room temperature under 90~1009% RH,
48hrs at 60°C, 24hrs at 20°C
**B: 48hrs at 60°C, 48hrs at 20°C
**¥*C: 9ghrs at 20°C

76.43| 76.18] 74.2
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Figure 1. Compression strength of the modified
gypsum plaster depending on the polymer
content.
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Figure 2. Flexural strength of modified gypsum
plaster depending on the polymer content.
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Figure 3. Impact strength of modified gypsum plaster

depending on the polymer content.
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Figure 4. Hardness of the modified gypsum plaster
depending on the polymer content.
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Figure 5. Water absorption of the modified gypsum
plaster depending on the polymer content.
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Figure 6. Density of the modified gypsum plaster
depending on the polymer content.
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