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Analysis of Sealing Behavior of Exhaust Manifold Gasket during Running the Actual Engine
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ABSTRACT

To analyze quantitatively about sealing ability of
metal laminate type exhaust manifold gasket, an
experimental expression has been described.
According to this experimental expression, gas
leakage could be calculated with the load on the
sealing line. Applying the experimental expression
and measuring the load on the sealing line during
running the actual engine, the condition when and
where gas leakage had been the maximum value was
revealed. It follows as a consequence that sealing
ability could be judged quantitatively with the gas
leakage under this condition. Carrying out this
analyzing method, it was found that the more simple
sealing system in exhaust manifold flange could seal
the exhaust gas.
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Table 1 Gasket specifications for experiment
TypeName | 3/3-1|3/3-2| 3/2-1| 3/2-2 | 2/2-1| 2/2-2 | 11-1 | 1/1-2
Sea&iﬁggﬁ?ﬂgf‘[ﬁﬁm] 151.7 | 164.5| 143.4 | 1525 | 143.4 | 1525 | 143.4| 157.1

Number of the
Laminated Sheets

Number of the Bead
Formed Sheets
Thickness of a
Sheet [mm]

3 3 2 1

3 2 2 1

0.2 0.25

Material SUS301(Hv=500)

Height of the
Bead [mm]
Width of the

Bead [mm] 34

0.2(as formed)

Aspect of the Bead Full Bead Type:Following Cross Section —e N\

B A Ry ME 8 ML L, 2O EEHTE
Table 1 17”9,
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Fig. 5 Typical relationship between gas leakage
and load on the sealing line
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Type Name(*) | 3/3-1| 3/3-2| 3/2-1| 3/2-2| 2/2-1| 2/2-2| 1/1-1| 1/1-2

Bead
Length (mm] | 151.7| 164.5 143.4) 152.5 143.4| 152.5| 143.4| 157.1

Number o 33 32 212 1

Average m=-0.981, n=1.373

(*)Referto Table 1

Fig. 6 Dependence of the exponential coefficient
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Type Name(*) | 3/3-1 | 3/3-2 | 3/2-1 | 3/2-2 | 2/2-1| 2/2-2 | 1/1-1 | 1/1-2
Bead

Length [mm] | 1517| 1645|1434/ 1525|1434 | 1525 | 143.4]157.1

Number of

Sheet/ Bead 3/3 312 212 11

Average "K' in
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(*)Referto Table 1

Fig. 7 Dependence of the Factor “k” on Variety of
Gasket
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Table 2 Specifications of the Engine for the

Experiment
Engine Type In Line 4 Cylinders
Fuel Gasoline
Displacement 1493cm3
Valve System SOHC VTEC()
Maximum Power(ISO) 95.6kW/6900rpm
Maximum Torque(ISO) 139N -m/5400rpm

Exhaust Manifold 4-2 Type Cast Iron

Exhaust Manifold Gasket Metal 1/1-1Type(™

(*)Variable Valve Timing and Lift Electronic Control System
(**)Refer to Tabel 1

f 1cycle(50min)
S 1min 20min
=
% 5900rpm
o Load:W.O.T .
()
c
k=)
c
]
Idle:750rpm
Time —»

Fig. 9 Engine test condition for the experiment
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Fig. 10 Block Diagram for Analyzing Load on the
Sealing Line from Measurement Strain
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Fig. 14 Distribution of Load on the Sealing Line and Variation of that During Running the Actual Engine
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Gasket Specifications
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