SFELPRO

THE GASKETS PROFESSIONALS TRUST

TECBLOGSEE THE PRESSURE

FEL-PRO ENGINEERS USE MANY TESTING PROCEDURES WHEN VALIDATING GASKET
DESIGNS AT THE FEL-PRO ENGINEERING, MANUFACTURING AND DISTRIBUTION CENTER
IN SKOKIE, ILLINOIS.

One validation test performed includes a pressure-sensitive film made by Fujifilm, which allows us to visualize the distribution and sealing
pressure created by gaskets. This impression test is a window inside the internal structure of a cylinder head and block combination, which is
critical in the design phase of a gasket.
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THE EVALUATION

The evaluation includes checks for proper loading of the combustion seal, oil and
coolant passages and emboss beads on MLS (Multi-Layer Steel) cylinder head
gaskets, as well as on the surface of the cylinder head or engine block deck.
With every design change made to a Fel-Pro gasket, we test it with many
different computer modeling programs and retest it with the Fuji paper to see
the difference. The results allow us to see where we may need to add, remove,

or change the shape/height of an emboss bead on a gasket to create even
sealing stress across the entire cylinder head.

Fujifilm’s pressure-sensitive film is not unlike the “tell-tale needle” on a
tachometer — it records the maximum amount of pressure applied to one area,
much as the needle records the maximum engine RPM on the tachometer.

THE IMPRESSION

You can see the strong primary combustion seal created by the LaserWeld™

Fujifilm and gasket placement on block prior

to cylinder head installation stopper layer and the thinner, secondary seal created by the emboss around each
cylinder bore opening. You can also see the seal created by the emboss around
PRESSURE-SENS'T'VE FILM the oil drainback ports and the block perimeter seal.

The film is impregnated with microscopic cells filled
with red dye. When pressure is applied to the film, these
cells burst. The higher the pressure, the more intense
the color left behind. The sheets can be placed on the
top, bottom, or both sides of a gasket. The imprint left
behind on the film after a test is performed allows our
engineers to see where the gasket loading is good and
areas that need attention. Using a unique software and
scanner setup, the film is scanned and the data is
cataloged for engineering reference. The image
created from the ink is computer-enhanced to display
the variation in color density as a rainbow of colors
with corresponding approximate pressure ranges.
Fel-Pro engineers also use the test results to create

a colorized 3D version of the pressure image.

Tests are run on both OE gaskets and Fel-Pro
replacement gaskets during the design process,
evaluating both for areas that need enhanced
sealing design.

The impression above is from the validation of a Subaru 2.5L head gasket.
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DESIGN CONSIDERATIONS

When designing a head gasket, the sealing stress of the gasket is tested
before the engine is run. After the engine has run, the sealing stress is
tested again. It is the Fel-Pro design engineer’s job to determine how best
to use the available bolt load to seal combustion, high pressure oil,

oil drainbacks and coolant passages.

To accurately record the sealing stress after running, head bolts are torqued
to “pull-up” torque, which allows us to duplicate the torque value on each
bolt sealing the gasket. This is important, because head bolts installed at
75 ft-lbs may only be at 60 ft-lIbs after heat cycling.

To determine pull-up torque, each bolt and the cylinder head are marked
with a witness line. Each bolt is then loosened in proper sequence, one at
a time, and “pulled up” with a beam-style torque wrench to the witness
mark. The torque value required to line each bolt up to the witness line is
recorded. The bolts and head are then removed and the new film is put in
place. Each bolt is returned to the same hole it was previously installed in,
and retorqued to the pull-up torque values. This allows us to recreate the
pressure the gasket would be under once installed on a running engine
and see the load created by the gasket at the “relaxed” torque.

This Fel-Pro sealing pressure validation is just one of the many tests run
to make sure each gasket is worthy of the Fel-Pro name.

Darker tones indicate higher pressure levels
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