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ABSTRACT

The engine cylinder head cover sealing & vibration system is a system which has
two functions of sealing and vibration reduction, compared with the traditional head
cover sealing design, this system can get vibration reduction besides the sealing
function. It is one of the most important vibration reduction design proposals in
current automobile design. Engine is one of the most important vibration & noise
contributor, while the vibration & noise as the vehicle driver and passengers directly
suffered come from the top surface of the engine. That is to say, the vibration & noise
is transferred to the body from the cylinder head cover. The engine components are
becoming lighter and lighter and the firing pressure continues to increase, especially
with turbochargers widely used, the vibration & noise are getting stronger during the
operation of the engine. The vibration & noise of the engine cylinder head are
transferred to the cylinder head cover, however the cylinder head cover is a
thin-walled component, the vibration radiation is relatively strong and it will be
expanded and radiate to the outside of the engine. Thus, in order to reduce the
vibration & noise, the isolation bolt and other related design are added between the
engine cylinder head and head cover based on the sealing function.

This paper is focused on analyzing the domestic and oversea related
development status of the engine sealing & vibration, and presented the design and
analysis on sealing and vibration system for the engine head cover, mainly researches
are included as below:

(1) Analyzed the theory and method of the sealing & vibration system. Specified
the rubber as the main components material of the system, put forward the different
material and structure choice between the traditional sealing and sealing & vibration
system, considered the force balance of the system, the softer material should be used
for the gasket and T-profile need to be selected for the gasket cross section to get
better vibration reduction. Finally the key CAD and CAE software are introduced
during the system design and analysis;

(2) Focused on the design of the system in detail. According to the fact that
original design had the leakage and vibration failure issue, figured out the root cause

and got the optimized gasket design, two sealing beads were added to improve the
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sealing performance, the gasket design in the groove was changed to get better load
deflection curve of the gasket, the system passed the design validation by FEA and
Balance tool;

(3) Focused on the modeling method, test validation and implementation of
the sealing & vibration system, Fuji test and engine durability test were conducted to
verify the sealing performance, compared with the original design, the sealing
performance got the big improvement from the leakage happened at early beginning
of the test (2-3 hours) to endure 300H thermal shock test without any leakage, and

from the vibration validation test, the result can meet the design expectation.

Keywords: vibration & noise reduction, cylinder head cover, finite element analysis,

modeling, structure design
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