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Analysis of Sealing Behavior of Fluid Sealant in Steel plate made Engine Oil Pan
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ABSTRACT

A conventional evaluation method of hardening
speed (Touch Free Time) of fluid sealant
(hereinafter, we call Gasket in this report) could
evaluate only the superficial stiff state of a gasket
mono-article. However, we achieved the evaluation
method of a portion sealed up in an assembled state
by using heat analytic equipment. We propose
gasket and flange surface specifications in case of
fastening oil pan (steel plate) on aluminum flange
from a standpoint of the initial reliance for engine
manufacturing process. Also, in order to maintain
a long-term reliability we built guidelines of flange
shape by analyzing its behavior by the difference
of heat expansion rate, and by engine vibrations.
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Steel plate made Alminum made

Pressing type Processing type

Fig.1 Flange shape comparison
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Fig.2 Relation between clearance and air leakage
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Table 1 Test conditions

Item Conditions

Cure time Less than 2 min.

in room temperature.

The shape of flanges D, $16, D, ¢ 36 and

width of a flange 10mm

Bead size of the sealant $203
to put onto a flange

The test method to Pressurize 9.8kPa up every
measure a leak pressure | 10 sec.after starting

in 19.6kPa and hold time
10 sec.and then measure
the pressure to start to

leak air out.

Contact surface
Loosening behavior

Sy

Shearing behavior

Fig.3 Flange behavior

Y : Hydrolyzing functional group

| |
-Si-Y 4+ HO0 — -Si-OH + YH1
[ |

(Sealant component) (Gas product)

| | | |
-Si-OH + Y-Si- — -?i-o-?i- + YH?T
| |

(Closslinking product)

Fig.4 Hardening mechanism of gasket
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Fig.5 Construction of the thermogravimetry tester
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Table 2 Specification of gasket

Item Specification of sealant
Type A Type B Type C
Cure system Deoximo | Deoximo | Deoximo
Viscosity (Pal s) 200 200 120
Tack free time (min.) 6 5 10
Hardness (Hs) 60 36 60
Tensil strength (Mpa) 3236 2452 3236
Elongation (%) 370 400 220
Shear strength (Mpa) 2256 2059 2157

(1) The sealant before curing
— Thermal cracking temperature (A Wt=-0.5%) : 460

550

Thermal cracking temperature: 460

(TG=99.5%)
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(2) The sealant after curing

- Thermal cracking temperature (A Wt=-0.5%) : 2340
550 T 100

‘Thermal cracking temperature: 2340

(TG=99.5%)

400+ 75

S) -
o S
S 2500 Temp 50 &
® o
5 =
Q
=
@ 100f +4 25

.50 1 ! L 0

0 6.12 12.2 18.37 24.49
Time (min)

Fig.6 Thermal cracking temperature
before and after cure reaction
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Fig.7 Result of hardening time
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Fig.8 Relation between gasket viscosity and
air leakage
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Table 3 Test conditions

Item Conditions
Cure time Less than 2 min.
in room temperature.
The shape of flanges D, 916, D ;¢ 36 and
width of a flange 10mm
Bead size of the sealant $203
to put onto a flange
Gap of sealing face 0.2mm

The test method to Pressurize 9.8kPa up every
measure a leak pressure | 10 sec. after starting

in 19.6kPa and hold time
10 sec.and then measure
the pressure to start to

leak air out.

Shear strength (Mpa)

0 100 200 300
Dipping time (hrs)

Fig.9 Oil resistance
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Fig.10 Flange shape of oil pan

Table 4 Test conditions

Iltem Conditions
Time from engine assembly .
30min.
to engine air leaked test
Time from engine air leaked test
150min.
to engine firing test

Engine revolution 2000rpm

Engine oil temperature 120°C
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Fig.11 Method of air leaked test
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Table 5 Result of measurement

Gasket type  |oreaer®™1 1| 2| 3| 4| 5 | 6

Fluid sealant X 26| 35| 40| 36|6.1|28
type Y 45| 34| 44| 22| 38|55
VA 26| 18| 62| 33|31]|60
Rubber X 54| 43| 45| 34|36|17
type
Y 61| 42| 41| 22|70/ 29
Z 44|37 99|52]33|25

Sealing line
(Gasket)

Gap
sensor

Target

Fig.14 Schematic of measuring position
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Fig.15 Result of tracking test
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Fig.17 Result of slide measurement
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