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Bonding Properties of PMMA Mortars Using EPS
with Silane Coupling Agent
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ABSTRACT
The purpose of this study is to evaluate bonding properties of PMMA mortars using EPS with
silane coupling agent. PMMA mortars are prepared with various silane coupling agent, and tested
for flexural strength test, adhesion test in flexure and tensile strength in underwater and air.
It is estimated that the application of silane coupling agent to PMMA mortar is more effective in

underwater than air.
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Table 1 Formulatious of binder Table 2 Mix proportions of PMMA motar substrates.
for PMMA mortar substrates.

Mix proportions (%) Mix proportions (%)

Filler  Silica sand . lider:
Mix No. Liquid resin BPFO DMA G T s Sl Silica sand No. 5:
(phr+) (phr+) Binder —oun 1ca M gilica sand No. 6:
MMA EPS Up ‘POr par calcium sand  sand (by mass)
carbonate No. 5 No. 6
substrates 735 245 2 2.0 1.0
20 20 24 36 1:1.2:1.8

Note) phr* : Parts per hundred parts of resin
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Table 3 Formulatious of binder for PMMA mortars. Table 4 Mix proportions of PMMA mortars.
Mix Mix proportions (%) - - -
No Liquid resin  Silane BPO DMA Mix proportions (%) Filler :
- MMA EPS UP (p}(l)r*) (phr) (phr*) Filler Silica sand  gijica sand No. 5
) oI Binder Ground Silica Silica Silica sand No. 6
_ - calcium  sand sand (by mass)
j 75 245 2 8‘? 20 10 carbonate No. 5 No. 6
.5
5 1.0 20 20 24 36 1:1.2:1.8

Note) phr= : Parts per hundred parts of resin
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PMMA motar substrate

A : Adhesive failure
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M : Cohesive failure in bonded PMMA mortar

PMMA motar substrate

S : Cohesive failure in PMMA mortar substrate
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[Z]  Bonded PMMA mertr BR PMMA mertar cubetram

Fig. 2 Types of fallure modes in tension.
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Molds placed with PMMA mortar in air  Molds placed with PMMA mortar in underwater

Photo 1 Mold placed with PMMA mortar for adhesion test in fiexure Photo 2 View of adhesion test in tension.
in air and underwater.
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Fig. 3 Effect silane content on adhesion in flexure
of PMMA mortars in Air.
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Fig. 4 Effect silane content on adhesion in flexure
of PMMA mortars underwater.

10 1

8

Relative adhesion in tension (%)

[ wnar

[] Underw ater

84

o
S

Adhesion in tension (MPa)
3
Relative adhesion in tension (%)

AB;M1:81

01 03

Silane content (phr)

05

Fig. 5 Effect of silane content on adhesion in tension
of PMMA mortars in Air and underwater.
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