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ABSTRACT

The eftect of silane couphng agents on the water stability of HAC/PVA based MDF cement compaosites
which were modified with urethane and epoxy resin were studied as a function of the functional groups and
addition amount of silane coupling agenl. According to the composition of polymer matrix. the silanes with
different functional groups showed the different effectiveness. In case of the only PYA matrix, the silane
with vinyl funclional group was more effective than other silanes. When the epoxy resin was added, the
silane of epoxy-methoxy group enhanced the flexural strength of dry and wet state more than other. In
case of urethane-added MDF cement, the silane of diamine group was effective and enhanced the water sta-
bility of MDF cement composite more and more as the addition amount of silane increased. Especially m
case of warm-pressed composite. the effect of silane was enhanced. By addition of 2 wt% of silane with di-
amine group, the flexural strength of urethane-added composites were enhanced by 20% more in dry slate.
40~70% 1 wet state, in accard with the porosity analysis. The flexural sirength of the epoxy resin-added
MDF cement composite was increased by addition of 1 wt% and 2 wt% silane of epoxy-methaxy group.
However the addition of 4 wt% of silane decreased the flexural strength of dry and wet state by formation
of closed pore in the polymer matrix.

Key words : HAC/PVA based MDF cement, Epoxy resin, Urethane, Silane coupling agent, Functional group, Ex-
truder, Warm press
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Table 1. The Materials and Properties
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Material Property Remark
Cement Alumina conlent : 73%, Mean dia.: 10.1 pm Umian Co., UAC-70
PVA Viscosity (20°C, 4%) | 2426 cps Shinetsu Co., PA-185
HPMC Shinetsu Co., HS-15,000
Glvcerin Dongyang Ca.
Epoxide eruivalent : 215220 gfeq
. Viscosity(25°C} : 3000~13000 cps -
E 3 Kukdo Che., EM-25-60
poxy Tesin Solid content : 603 wi%h kdo Che
Molecular weight : 400
Viscosity(23°C) : 3000 cps -
Hardener Kukdo Che., H-23
ArCEner Amine value: 280 mgIl{OH/g wieo he
Viscosity : 1000 cps R-S
Polyurethane Sold content : 50%, lon : amion Bokwang Co., Hyrex
Q9-6300 Vinyl group
Silane coupling agent Z-6020 Diamime group Dow carning Ca.
Z-6040 Epoxy-methoxy group

Table 2. The Composition of MDF Cement
(% to cement weight)

HAC 100 wt%
PVA T wi%
HPMC 0.5 wt%
Glycerin 1 wt%
Water net 16 wt%
Silane 0.5~4 wit%
Polyurethane 3 wt%
. T T Wt
Epoxy resin Hardener 0.7 with
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Fig. 1. The experumental procedure.
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Fig. 2. The effect of silane coupling agent as a func-
tion of functional group on Lhe water slabilily
of HAC/PVA based MDF cement composite
(PVA 7 wit%, silane 0.5 wt%, extruding).
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Fig. 3. The effect of silane coupling agenl as a func-
tion of functional group on Lhe water stabilily
af epoxy resin-added HAC/PVA hased MDF
cement composite (PVA 7 wt%, epoxy resin 7
wi%, silane 0.5 wit%, extruding).
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Fig. 5. The effect of the process and silane coupling
agent on the water stailty of polyurethane-add-
ed HAC/PVA based MDF cement composite
(PVA 7 wi%, polyurcthane 3 wt%, silane:di-
amine group).
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Fig. 6. The pore distribulicn of polyurethane-added
HAC/PVA based MDF cement composite (sil-
ane : diamine group}.
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Fig. 8. The effect of content of silane coupling agent
on the water stability of epoxy resin-added
HAC/PVA tased MDF cement composite
(PVA 7 wit%, epoxy 7 wt%. silane:epoxy-
methoxy group, warm-pressmg).
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Fig. 9. The pore distribution and porosity of epoxy resi-
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