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A Basic Study on Measurements of Fatigue Crack by Acoustic Emission for the Efficient Uée of Materials
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Fig.1 Notched Plate Fatigue Specimens for AE Meas
urements, Illustrating Positions of a Preformed
Initial Crack and AE Sensors

Table 2 Mechanical Properties of Materials Tested

Yield Tensile Elongation
Material Strength | Strength
0o.2» kg/mm? | 0pr kg/mm?| 8, (%)
Welten 60 Steel 50.0 62.0 26.0
5052 Al-Mg Alloy 225 28.0 15.0

Table I Chemical Composition of the Materials Tested (%)

Material C Si Mn P Cr Cu Fe Mg Zn Al
Welten 60 Steel 0.11 0.38 1.39 0.017 | 0.008 | 2.00 — RE — — —
5052 A1-Mg Alloy — 0.07 0.03 — 0.22 0.03 0.21 2.17 TR RE
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Fig.2 Block Diagram of the Present Measuring System
for Counting, Locating and Analyzing of AE
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Table 3 Test Conditions for Welten 60 Steel

Speci-| Specimen [Initial Crack |Initial Stress |Stress Maximum Midimum|/Load Cycles| AE Total Total Gain| Filter
men | Type Length Intensity Factor|Range |Load  |Load to Fracture |Count (NJyp,. dB
No. ai, mm K., kg/mm*? Ug,kg/mm’|Pyay: K8 |[Prin, kg s, Cycles counts (Vi =1V) | kHz
No. 3| Pin Load 31.18 130.60 7.82 2000 200 32540 1574 A,B ch 90 [HP.Ef, =100
No. 4] Pin Load 24.56 56.56 437 1200 200 657610 1389 A,B ch90 |HPEf =100
No. 5| Pin Load 2220 ~93,:88 7.94 2000 200 81180 1328 A,B ch 90 |H.P.Ef, =100
No. 6| Pin Load 24.67 101.47 718 2000 200 61090 654 A.B ch 90 |H.P.Ef, =100
No. 9|0Oil Pressure 5.39 5452 11.32 2000 200 186940 1031 A,Bch® —
No. 10{Oil Pressure 5.12 54.70 10.68 1900 200 262160 1998 A.B ch90 —
No. 11| Pin Load 10.52 55.09 8.17 2000 200 456640 1937 A,B ch90 -
No. 13/ Pin Load 9.55 51.53 791 2000 200 579620 10479 A,B ch90 -

Load Frequency : 10 Hz (Except Specimen No.3:15Hz)

Table 4 Test Conditions for Al-Mg Alloy 5052

Speci-| Specimen |[nitial Crack [nitial Stress [Stress Maximum|/Minimun|Load Cycles AE Total Total Gain| Filter
men Type Length Intensity Factor|Range Load Load to Fracture |Count (N) n=nps dBl
No. aj, mm UK;, kg/mm* |do, kg/mnfPrsy. kg [Prin. kg |n, cycles counts (Vix=1V) | kHz
No.1*| Pin Load 11.21 25.74 3.58 2000 200 64740 56070 A,B ch 90 |H.P.EF, =100
No.2 | Pin Load .13 4740 357 | 2000 200 36090 17466 A, B ch 90 |H.PRI, =100
No.3 | Pin Load 10.08 2820 360 2000 200 1798407 28686 A.B ch 90| H.P.Rf, =100
No.4*| Pin Load 10.95 2840 356 2000 200 237050 1153 A, B ch 80 |H.P.Ef, =100
No.6 |Oil Pressure 6.28 29.50 586 2000 200 120000 22296 A, Boch'90 —
No.7 |Oil Pressure 6.86 20.80 485 1500 200 163060 33298 A.B ch 90 —
No.8 Pin Load 9.86 17.14 2.38 1500 200 680250 267785 A,B ch 90 —

Load Frequency: 10 Hz (Except Specimen No.1 :'15Hz) *Heat treatment: 350°C, 3 hr--Air Cooling
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Fig.4 Non-dimentional Total AE Counts with Respect to Non-dimentional
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