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INTRODUCTION
In order te egtoblish the influence of the manufactu-

ring faults en the vibration spectrum of a car engine ,
cemparisen have been carried out between the vibration

spectrum of a standard engine mnd the vibration spectra
after that knewn manufacturing faults have been artificia-

1lly intreduced.
EXPERIMENTAL EQUIPMENT

The anelysis was carried out en & car engine put inte
retatien by & d.c. electric metor. In order to correlate
the neise and vibratien spectra the engine was mounted
inte an anechoic room.

The fellewing retatien speeds: 800, 1600, 2400, 3200
T«Pems. has been censidered as heing significantly to the
all types of faulta.

Using a standard efgine (without manufacturing and
assembling fsulta) standard spectra regarding to the acce=-
leration of vibrations have been registred. Then, succe-
gsively a certain machine part of the standard engine has
been replaced by a similar machine part but with a knewn
febricatien fault. The acceleratien spectra have been re-
gistred in each case and compared to specira obtained pre-
vieusly by using the standard engine.

The vibration spectra as well as the comparison between

gpectre was carried out by uging & dynamic signal analy=-
ser based on the FFT technigue.
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EXPERIMENTAL RESULTS
The following machine part and typical faults have been
congidered:

Crankshafts with Increased Clearance at the central
Jjournal bearing since the journal diameter was manufac-
turid under the minimum value. The spectra obiained with
the accelerometer mounted on the lateral side of the
crankcase are presented in Fig. 1, when the rotation speed
of the crenkshaft was 800 r.p.m., and in Fig. 2 when the
rotation speed wasz 3200 r.p.m.
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A astrenger appearance of this fault in the vibhratien

gpectrum was achieved when the upper value ef the reta-
tien speed was used, The coemparisons between spectre
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ohteined at 3200 r.p.m. show that this kind of fault de=
te rmines an inereasse with sbout 10 4B the levels of the
spectrum components which are multiples ef the rotm tion
frequeney £ , (3f_, 4£_, 5f_, 6f,, TL,)e

Unbalanced Crankshaft; the value of the unbalance
being 60 g.cm. The comparison between the standard spec-
trum and the vibration spectrum obtained at 3200 r.p.m.,
presents an increase with 15 dB of the level of the compo-
nent with the frequency 26,5 Hz that corresponds to the
half of the frequency of reotation. There are also increa-
ges with about 10 dB at some harmonics of the frequency
of rotation (4f,, L} , 6., 321 ) Fig. 3.
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Fig,d

Camshaft with Tnecreased Clearance at an interme diate
journal bearing a3 & result of manufacturing under the

minimum value of the jeurnal bearing. In this case the
sccelerometer was mounted on the engine case in a peint
clese to the camshaft. The comparison eof the vibration
spectra obtained at 800 r.p.ms for the rotation speed
of the crankshaft is presented in Fig. 4. It can be ne-
ticed that this kind ef fault determines an increase
with about 15 dB eof the levels of the spectrum components
which are multiples of the frequency of reftatien.

The measurements carried eut at #ther rotation speeds
have shewn & continuous descrease of the differences
e tween staenderd and actusl spectra, as long as, the
rotation speed of the crankshaft is increased.
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Camshaft with exlal misaligment. The comparisen ef the
atandard and actual spectra, Figs 5, indicates an increase
with 10 = 15 dB eof the levels of the spectrum components
which are even multiples of the frewuency of retation. In
thia csse, glae the BO00 r.p.m. was the mest faveursble roe=-
tatien apeed for diagnese purposes.
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CONCLUSIONS

Comparisons carried out between the vibration specira
of a standard car engine and the vibratien apectra obtai-
ned when manufecturing faults have been artificially intro-
duced have peinted eut the pesaibility to diagnose the iype
of feult by vibratien spectral analysis.
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