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Acoustic emission real-time detecting instruments for metal cracks
in machining exact details
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Abstract: T o improve the reliability and security of maching exact details in space equipment and to
shorten their developing periods, a real-time detecting method for the metal cracks in machining exact
details was presented. According to this method, a prototype machine of real time detecting instru-
ment for the cracks of exact details based on a float digital signal processor T MS320F28335 was de-
veloped. In consideration of online reat time detecting, the Acoustic Emission(AE) technique was a
dopted in the method. The general scheme for detecting metal cracks in real time was introduced and
the hardw are composition and software algorithm corresponding to the system were analyzed in detail.
Finally, the verification experiments to the prototype machine of real-time detecting instrument were
carried out. The experimental results show that the prototype machine has high performance. lts false

detecting ratio reaches 1.2% and has no missing cracks, which validates that the AE realtime detee-

:20106-04-23; : 2010-0%13.
863 (No.863-25113B)



154

19

ting method for the crack detecting is efficiency.

Key words: Acoustic Emission(AE) technique; exact detail; metal crack; realtime detect
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Fig.1 Amplitude time plot of metal crack AE signal

) [7]

, M atlab



155

1

Tab.1 Energy coefficients of metal crack AE signals

/ kHz (%)
1 0~ 50 0.008 0
2 50~ 100 0.0712
3 100~ 150 0.1308
4 150~ 200 0.707 0
5 200~ 250 0.0711
6 250~ 300 0.003 7
7 300 0.008 2
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Fig. 2 Scheme of AE reattime detection for metal crack
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Fig.6 Definition of AE signal parameter
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Fig. 7 Simplified model of prototype machine
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Tab.2 Characteristic parameters of metal crack AE signals

5 XILER HAT

1 23 9 2.376 5 1.23

51 2 12 9 1.360 2 1.23
3 15 9 1.552 3 1.23

’ 4 29 9 2.020 1 1.23

AE 7 5 11 9 1.523 8 1.23
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Tab.3 Experimental results of crack detection

1 50 12 12 0 0
2 50 5 5 0 0
3 50 18 16 2 0
4 50 9 9 0 0
5 50 12 12 0 0
6 50 6 6 0 0
7 50 8 7 1 0
8 50 10 8 2 0
9 50 16 15 1 0
10 50 15 15 0 0
3 , 10 500
AE , ,
6 .
= % 100%= 1.29% .

500
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