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Herzian Region 

According to Herzian theory, load on a bearing causes 
elastic deformation of the elements in the contact area, 
which gives a smooth elliptical stress distribution. 
Real bearing surfaces are not perfectly sr:100th, and the 
actual stress distribution in the contact area will be 
affected by the random appearance of surface asperities. 
(See Figure l) 

Stress Waves 

The random interaction of surface asperities at the 
interfaces in an operating roller bearing generate 
transient stress waves (shock pulses) in the bearing 
material. (See Figure 2) 

Effect of Lubricant on Stress Distribution 

The lubricant film on a bearing surface has a dampening 
or sr,100thing effect on the stress distribution in the 
Herzian contact region. The b.'llcker the lubricant filrc1, 
the greater the dampening effect on the stress distri­
bution and the lc:wer the stre.1gth of the shock pulses 
emitted. (See Figure 3) 

Transducer Theory and Sh': i·.cb.'J.oc 

Transducers detect high frequency transients at the 
resonant frequency of the tra.llsducer and convert these 
random transients into standard hannonic frequencies. 
The highest sensitivity is uchieved when the transducer 
resonant frequency is confined to a narrow band. 
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Shock pulses generated at the contact area can be 
detected with a transducer with a pre-detennined 
resonant frequency, this is the SPM Shock Pulse tJ<..ethod. 
The development at SPM of a transducer with a very 
narrow resonant frequency band provides our instrument 
with superior signal to noise ratio. (See Figure 4) 

Bearing Operating Condition 

Bearing operating condition is determined by the 
surface finish of the bearing and the thickness of the 
lubricant film. The surface finish determines the 
height and number of asperities. The lubricant film 
thickness will determine whether or not those asperities 
will be fully separated. These two parameters can and 
will vary during the lifetine of the bearing. Asperities 
can be srroothed or rounded during the running-in period, 
film thickness will vary with lubricant supply rate and 
other external pararneters. The service life of a bear­
ing is determined only by these internal operating 
conditions; the lubricant film thickness and bearing 
surface finish which are variable, and the quality of 
the bearing steel which does not change. (See Figure 5) 

Oil Film Thickness Influences Bearing Life 

By analyzing size and occurance rate of shock, the oil 
film thickness of a bearing can be measured. The oil 
film thickness is directly related to fatigue life of 
the bearing. (See Figure 6) 

Shock Pulse Vethod Enables Ear 1 y Bearing Detection 

Consequently by measruing the oil film thickness, 
bearing life can be extended by early corrections. 

Bearing damage can be followed from an early stage 
until the time of replacement. This enables long 
pre-warning time of failure. (See Figure 7) 

Computerized Monitoring System 

Refine measurements of bearing condition can be taken 
by hand held instrumentation or by continuous monitoring 
systems. (See Figures 8A & 8B) 
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COND. No. < 30 Minor damage 

COND. No. 30 to 45 Damage in progress 

COND. No. > 45 Severe damage 
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