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Research in Reduction of Stick-Slip Noise in Exhaust System Joints
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ABSTRACT

A ball joint using one of an automobile exhaust joint
often generates abnormal noise as oscillating. The
mechanism was explained using elemental analysis and
friction characteristic analysis of the materials making up
the surfaces. Due to imprecise roundness in the flare
flange of the ball joint that generates the noise, the
flange hits against one side of the spherical gasket and
causes abnormal wear of the guard net in gasket. It was
found that the particles resulting from this wear
accumulate on the gasket surface, where the stick-slip
phenomenon then causes the noise. A study was also
conducted to determine input frequency for oscillation
angle and temperature of the ball joint during the use
of an actual vehicle. The fabrication of a simple
excitation device that could accept those input conditions
made it possible to conduct a bench evaluation of the
noises. This bench test method was used to conduct
parameter studies of design variables that significantly
affect the generation of the noise, and to determine the
range of settings for spring-set load and the flare
roundness that will keep not to generate the noise.
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Fig. 1 Applied example for ball joint of exhaust
system
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Fig. 2 Ball joint of exhaust system

uoboboooood

21. 0000000000

211. 00000

gboboobobooooooooboooooooooon
UodtddddFrg.300000O0OODOOOODODODO100MmmM
goboooooooooobooooooooboobooooon
gbobooooooobobobobobobooboooo
gboobooooooobooboboboboboboooo
gobobooooooobooboooooobobooboooooon
gboboooooooboboboboboboooboooo
gboboooboobobooooboboooboobooboo
goboboooooooboboboboboboooooo
gobobooooooobooboooooooboobooooooo
gbobobobooooodg

2120000

gbobobobooobooooboooooooooon
oooooooooDbOon Fig.4000000O0O0OODOO
gbooboooboboooboooooboobobobooobooo
oooooooookHzOOOOOOODOOODOOODOOOOO
gogo

goOoOoOoOoOoOoOoOoOoOoOoOkHzOOOOoooood
000000000 00b00O000 Fig.50000000
goboboooooooobooooooobobobooooob
gooooooobobobbbboboooooooooooooo

Gap Sensor

4' Oscillation angle |

Temperature |

Power Supply H FFT Analyzer |

Fig. 3 Measurement system of noise by a vehicle
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Fig. 4 Frequency characteristics of noise level
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Fig. 5 Time domain band pass data of noise level
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Fig. 8 Characteristics of the flare flange
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Fig. 9 Characteristics of the spherical gasket
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Fig. 12 Comparison between normal wear and adhesive wear
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Measure input of ball joint using an actual car.
(City and highway driving at random till mileage is 500km)

* Oscillation angle of ball joint
* Temperature of flared portion

Part the data each average velocity (4 pattern)
and calculate cycles of input per mileage separately.

Vave = V1km/h, V2km/h, V3km/h, Vakm/h

a2

Calculate total cycles of input while mileage is
5000km from percentage of using each velocity.
(Percentage is based on customer investigation)
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Make standard driving mode on proving ground
using a car as equal as city and highway driving
input. (Mileage is 5000km)

Driving with standard driving mode on proving
ground till mileage is 5000km.
Test if abnormal noise of ball joint occur.

Fig. 13 Flow of inspecting process till noise occur
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