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ABSTRACT

For automotive engine sealing applications, a high-
performance durable foamed rubber gasket material was
developed. This material contains air vessels, which
have superior characteristics, such as high
compressibility, and conformity to rough surfaces. To
achieve durability and reliability performance for engine
sealing applications, separate and minute air vessels were
incorporated into the material. Additionally, the base
components, as well as the additives, were optimized, to
achieve the necessary performance. The foamed rubber
gasket material is superior to conventional material in the
area of sealing rough surface with less torque. a
simplified fastener seal structure was realized, by
applying the foamed gasket material to the engine air
intake system.
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Fig.1 Sealing performance factor analysis chart
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Fig.2 Compressibility evaluation model

Table 1 Compressibility test condition
Specimen specification

Diameter 40.0 mmQO

Thickness 6.0 mmQO

Material NBR

Rubber hardness 60 Hs
Compression speed 0.1 mm/min
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Fig.3 Comparison of compressibility between rubber
and air
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Fig.4 Relationship between volume function of air
and compressibility
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Fig.6 Cross section pictures of foamed rubber
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Fig.7 Compression characteristics of foamed rubbers
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Fig.8 Schematic drawing of foamed rubber gasket

Table 2 Foaming test conditions

Foaming temperature 150°C
Foaming time 30 min
Micro capsule content 10 PHR
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Fig.10 Relationship between rubber mooney viscosity
and volume function of foaming
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Fig.9 Component ports drawing of foamed rubber
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Fig.11 Possible area of foamed rubber production
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Fig.17 Sealing performance at low temperature
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GasketO EGR plate gasketl:]ThrOttIe bo%yansketl:l
Base rubberl] Z:FKg/cI)Etent:%%)D I\IAI?\IRintentﬂO%)[
C.B contentO 60PHRO 40PHRO
Foaming typel Closed-cellO Closed-cellO
Foaming rate 120%0 120%0
Foaming sizeO 25um0O 25um0O
ThicknessO 50pum0O 100pmQO
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