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FiG. 1. Block diagram of an AE equipment to record signals generated in a friction machine.

Mass production of instrumentation for vibration monitoring in the field of
machine diagnostics has been initiated in 1943 by Briiel and Kjaer, after develop-
ment of a sensor ~ the fist in the world piezoelectric vibration accelerometer [1].

Authors of this work applied in the presented tribological investigations an
accelerometer model 4371 manufactured by Briiel and Kjaer, having the fre-
quency response of 0.1 — 42 kHz (No. 2 in Fig 1). Computer program developed
in 2003 by Z. RANACHOWSKI (co-author of the paper [5]), allows to record
every 2.5 seconds the temporary power of the signal generated by kinematic
systems [5]. Z. Ranachowski has also designed and tested a low noise amplifier
with a band-pass filter (No. 3 in Fig. 1). Application of a low-noise amplifier
with exactly determined band-pass filter guarantees optimal separation of the
investigated acoustic emission signal from other sources. The described amplifier
is equipped with integrated circuits of type LT1028 and has the frequency range
of 0.6-40 kHz.

An essential element of the AE signal registration equipment is the A /C con-
verter allowing to record the registered signal in computer memory. The authors
have compared operational parameters of various converters choosing in effect
the ADlink 9112 card (No. 4 in Fig. 1).

Simultaneously with registration of the AE signal generated in friction pairs,
tribological characteristics (friction torque) for known tribological enforcements
at lubrication with model oils were investigated. Knowledge of correlation be-
tween the tribological characteristics and AE signal could be used in future to
evaluate the tribological properties of friction pairs in working machines on the
basis of direct AE measurement.

2. INSTRUMENTATION AND INVESTIGATION METHODS

A cross-section of an accelerometer applied in the investigations and its fre-
quency response are presented in Fig. 2.

The accelerometer was mechanically connected (by a screw) with a stationary
balls holder in the four-ball apparatus. The friction pair was lubricated with
reference oil RL 144/4 without additives and the same oil containing anti-wear





















