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Abstract

A mechanical seal is an important part in the rotary machine. However it is hard to
evaluate the damage of mechanical seal with non-destructive inspection. In this report, the
damage evaluation of the mechanical seal was investigated using AE(Acoustic Emission)
method. The following became clear after the investigation: (1) When the abrasion of
mechanical seal progressed, the amplitude of AE signal got larger. (2) The frequency
distribution of AE which produced by the abrasion had mainly characteristics to 400kHz
from 100kHz. Furthermore, it had a frequency distribution to 700kHz. (3) The comparison
between AE signal and the rotation of mechanical seal showed an excellent agreement
between the two periods. (4) When a foreign substance was mixed in the mechanical seal ,
the amplitude of AE became greater. (5) The leakage in supply liquid reduced the amplitude
of AE signal. (6) Based on the above knowledge, we evaluated the damage of mechanical
seal for the pump in operation.
Key Words : Mechanical Seal, Frictional Abrasion , Leakage, Rotary Machine,
Preservation
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Fig. 1 Schematic diagram of experimental setup.

Table 1 Experimental conditions.

Item Condition
Material(Rotating part) Carbon
Material(Fixed part) SiC
Water pressure 2.5 Mpa
Temperature 20 °C
Shaft speed 4.7 m/s
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Table 2 Measuring conditions of AE.

Item Condition
HPF 20 kHz
LPF 1200 kHz
AE Sensor Broad-band type
Sampling time 2 MHz
Pre-amplifier 40 dB
Time constant 100 us
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Fig. 2 Change in amplitude of AE
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Fig. 3 Frequency distribution of AE signal.
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Fig. 4 Wave form of AE.
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Fig. 6 AE wave form with artificial damage.
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Fig.10 Change in AE amplitude with foreign substance
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Fig. 11 Change in AE amplitude with leakage.
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Fig. 12 Relation between AE amplitude and amount of
leakage
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Fig. 13 Schematic diagram of mechanical seal of pump

Table 3 Operating conditions of pump.

Item Condition
Material(Rotating part) Carbon
Material(Fixed part) SiC
Water pressure 3.2 Mpa
Temperature 25 C
Shaft speed 4.6 m/s
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Fig. 14 Relation between AE event count and generating
position of AE.
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