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ABSTRACT

A PVC-free mastic sealer has been developed as a
recyclable, environmental friendly material. Core-shell
structure type acrylic resin was selected to replace PVC
resin for its compatibility with the plasticizer in the
formulation. The required mechanical properties could
not be achieved by simple replacement of the PVC resin
with the equivalent amount of acrylic resin. Therefore,
we investigated a change in the synthetic rubber
component of the sealer to increase strength. As aresult,
we found that the addition of an SBR rubber with high
tearing strength provided the mastic sealer with high
strength and high elasticity properties. The fluidity and
contamination properties were improved by changing
42% of the calcium carbonate to a surface-treated
calcium carbonate and using an inorganic vulcanization
catalyst. This provided the PV C-free mastic sealer with
the same performance properties as the conventional
mastic sealer. Improving the adhesion to aluminum was
required due to the increasing application of aluminum
for automobile body panels. We focused on the
adhesion performance of the sealer to the aluminum
stamping oil in the development. Improved adhesion
properties to the aluminum was achieved with a solvent
that had a low molecular weight of 170. As a result of
the formulation study, we achieved a PVC free mastic
sealer of approximately 30% lower in cost than the
conventional PVC sealer, which can be used on both
aluminum and steel body panels.
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Fig. 1 Examples of application of mastic sealer

Table 1 Main ingredients of mastic sealer

Main ingredients Form Role
Rubber SBR/NBR Elongation; Modulus
Vulcanization aid Organic Vulcanization for rubber
Resin PvC Strength
Filler CaCo3 Workability
Plasticizer DINP ) PVC. plast_icizer;
Viscosity adjustment
High
Solvent molecular Viscosity adjustment
weight
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Fig. 3 Influence of different resins on share strength

Table 2 Properties of rubber compound

Grade (strength) Low Middle High
Tearing strength (KN/m) 45 65 75
Hardness (JISA) 65 80 90

gboboboboboooooooooboboboooo
gbobooooooosBROUODOODODOObDOOOOOO
gosBrROODOOOOOOOOODOODOOOOOOOO
oboboboboobooooooooobobobobo
gboboboboboooooobooobobobonbo
00000000000 00DOCOOOTable200000
gboboooooooboboboboboooobooobooon
Fig.4 OO00ODOOO0ODOOOODOOOOOOOOODOO
gobooboobooboobobogobooobooboooboobooo
SBROUODOOOOOOOOOODODbObOoOboOoog
gooooooobobobobbbbbbobobooooooo
75kN/m OO0 SBROOOOOOOOOOOOOOOO
gbobobooooooboooobooboboboonoo
gobobooooboboboooobobooooobobooOogsBr
gboboboboobooobooooooboboboonoo
gbooboooooboobobobobobooogo
gboboboooboobob DINPOPYCOOODOODO
gbobobobooboooooooooboboboono
gboob seBROODOOOODOODOODOODOOOOOOOn
3.1.3.000000000
SBROUODOOOOOOOOOODOODOObOOOOOnOOg
gbobobobobooobooboobooobobobobo
goooboobooboooooboobooooooooooboooooo
gbobooooobobobooobooobog
gooooooobbbboboooooooooooo
gboboboboobooooooooobobobobo
goooboooooooboboobooooooboooooooag

0.9

0.8 f o e —

0.7 /
0.6 /
0.5
0.4

0.3 /

0.2

Shear strength of sealer (MPa)

0.1

O | | |
20 40 60 80 100

Tearing strength of rubber (KN/m)

Fig. 4 Relationship of tearing strength of rubber
compound and strength of sealer
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Table 3 Ingredients

PVC PVC-free
Rubber SBR/NBR High strength SBR
Resin PVC Acrylic
Filler CaCo3 Surflcectar‘%a;?ented
Plasticizer DINP DINP
Vulcaqlzatlon Organic Inorganic
aid
Solvent High molecular weight |Low molecular weight
Table 4 Properties
Conventional | Newly developed
Hardness 27 27
Shear strength (MPa) 0.69 0.8
Elongation (%) 210 160
Density 1.41 14
Stability (40°C, 168hr) O @)
Workability (170°C cure) O @)
Adhesiveness (Fe) O @)
Adhesiveness (Al) X O
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