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The Elongation and Adhesive Strength of Sealants according to
Displacement of Building Members

Youn-Ju Cha

Department of Architectural Engineering, Graduate School,

Pukyong National University

Abstract

The sealing material for construction performs a buffer or an adhesive
function by filling up for waterproof and airtightness on various finishing
section of construction building. The movement capability of sealing
material for construction in the application is very critical along with its
durability. This study was to examine the movement capability of sealing
material through various tests since they depend on the quality of sealing
material and the type of surface. For tests, the specimens were made as the
specifications with 4 different sealing materials for construction, 8 different
applications and 3 types of joint thickness (1, 5, 10mm) and their elongation
ratio and adhesive strength were measured. This study was to examine the
adhesive strength and elongation ratio depending on the type of sealing
material, the type of applications and the thickness of filling.

The results of this study are as follows;

(1) There existed big difference in the adhesive strength, elongation ratio
and elastic ratio depending on the types of sealing materials. The adhesive
strength by sealing materials types were not affected by joint thickness and
affected by the order of silicon sealing materials, poly-sulfide type,
urethane type and degenerated silicon type. The elongation ratio at the
maximum stress was measured as follows; the degenerated silicon type
(246%) at 10 mm of joint thickness, silicon type (78%) at 5 mm, urethane

type (33%) at 1lmm. The elastic ratio by sealing materials types was



recorded high in silicon type comparing with other sealing materials.
Accordingly, it is required to consider the quality characteristics of each
sealing materials type rather than types of surface in case the movement
capability of applications, elongation ratio is important in selecting sealing

materials type for construction.

(2) There existed little differences of the adhesive strength, elongation
ratio and elastic ratio by surface types. When using the silicon type of
sealing materials, the adhesive strength was recorded high in tile with 4.33
kgf/cri, and then glass (4.03kgf/cr), PVC (3.76kgf/cm), stainless steel (3.68kgf/
cr), aluminum (3.57kgf/cnf). The elongation ratio at the maximum stress in
silicon type of sealing materials was recorded high in tile (270%) and then
glass, aluminum, stainless steel and PVC. The elastic coefficient by surface

types has little difference.

(3) There existed remarkable differences in the adhesive strength,
elongation ratio and elastic ratio by joint thickness. The adhesive strength
by joint thickness in silicon type of sealing materials was measured high at
Imm and then 5mm and 10mm. However the adhesive strength was
measured high at Imm and then 10mm and Smm for urethane type of sealing
materials and high at 10mm and then 5mm and 1mm for the degenerated
silicon type and poly-sulfide type of sealing materials. It was hard to
identify the constant trend. Nevertheless, it was considered that the
adhesive strength was increasing in the case of thin sealing as proved in the
silicon type. The reason is that the silicon type remains in perfect condition
until the sealing materials are destroyed whereas other materials are falling
from the adhesive side. Therefore the strength by thickness might be
measured in opposite due to the difficulties in measuring accurate adhesive
strength. Regardless of sealing materials types, the elongation ratio at the
maximum stress was measured high at 10mm and then 5mm and 1mm. The
elastic ratio by joint thickness was recorded high at 1mm and then 5mm and

10mm. Therefore the elongation ratio is in inverse proportion to the elastic ratio.
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