(Acoustic Emission)

2.1

1948 Schockleyedal
1950 Joseph Kaiger Technical University
of Munich Kaiser-effect []
(Elastic energy)
(deformation) plastic

(yielding) lattice (dislocation
and slip line) (crack propagation) (fiber
breakage)

(cavitation)

(elastic wave)

Kaiser-effect
Kaiser-effect Kaiser-effect

(transducer)
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(vacancy) (interstitials) (Frankel defect)
(impurity) 2.1
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INTERSTITIALS FRANKEL
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(lattice)
(dislocation) (elastic
wave)
(slip line) 2.2
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(Reed-Hil, RE, and Robertson,

2.3
Trans.AIME,209 496[1957].)

(twinning)
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4

2



(yield  point)
K (stress intensity factor)
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(Acoustic Emission transducer)
(piezoelectric)
PZT (Lead zirconite Titanite Ceramics)
(Transducer)
(Preamplifier)
(Filter)

10
(Amplifier)
(Oscilloscope) (Amplitude
Discriminator)
2.5

O —— -
L % L8N sIR:T 14
P 1 GECE | CHARY 3§

LRTE I T % IRICORBER]
i (AR IARLE i P B3OS LOREP- TN
FREEMFLIFIER wd BL-BASS Lo RIFLIF HER o b b IL 3
» | FILTEN P : , W § g
= { | L4 emprizuoe fEespants
H P T & o e AT
RITCRiMIRATOR IRAVE |}

: METER

TOTAL FULSEL
CLUNTER

Y NI ANAN G ai s i its o S nananans,
LImashosTIe

§OANALYZIR
AAAAAAR T W s e S S

25 2]



2.13

(noise)

1 1 1

COUNT
(thresholdl)

HIT
Rise time
(thresholdl)
Rise time 1
(thresholdl)
Event HIT

Event
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Event

(threshold

Rise time 2

Rise time

(ain)

thresholdl)

2.6

Event

1
2 (thresho!d2)
1

Event

COUNT
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RISE TIME 1
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12 COUNT
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2.6
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1) Cumulative count

1

2) Count rate
(Cumulative count per unit time)

COUNT

2.6

3) Cumulative event

2.6

Event

COUNT

COUNT

HDT

HDT

12 COUNT

HDT

Event

Event



4) Event rate
(Cumulative event per unit time)

’
u=—[Vv* (Dt

5) Amplitude
COUNT 6
COUNT 6
6) ENERGY
t
Ro
R

V(D)

7) RM (Root Mean Square)

’IT B
VIRMS) = L[ 2@
Bl

8) ASL (Average Signal Level)
(Logarithm)

vit)

Event

Event 2.6
COUNT Event
Event

2.1

(energy count)

2.2)

RMS



9) Duration time

Event
2.15
1) Time
250 0-407
2) PDT (Peak Definition Time) (peak)
2.1

CORRECT PDT-

PEAK DEFINED~_ ..

2.1 PDT
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3) HDT (Hit Definition Time) Event
HDT

Event 2.8
Event HLT
WEE RN TS LOMG BNGUSH T WK ANS
SATISFBD TC MZASURK aMILIEUDE.
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END OF Hil
DISCARD THE REST
/ T /IAME, CUT
I8
=

2.8 HDT



4) HLT (Hit Lockout Time)

(tail-end echoes) HIT HIT
HIT
HLT Event
29 20/F F
(resonant frequency)

—THIS SIGNAL DOES NOT
RESPOND TO THRESHOLD
CROSSING

2.9 HLT



216
2.1

High strength

High strain rate

Low temperature

Anisotropy

Nonhomogeneity

Thick sections

Brittle failure (cleavage)

Material containing discontinuities
Martensitic phase transformation
Crack propagation

Cast materials

Large grain size

Mechanically induced twinning

21

Low strength

Low strain rate

High temperature

Isotropy

Homogeneity

Thin sections

Ductile failure (shear)

Material without discontinuities
Diffusion-controlled phase transformation
Plastic deformation

Wrought materials

Small grain size

Thermally induced twinning

12
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22 (WEAR)

2
(rolling) (sliding)
3
1. (pitted)
(scratched) (polished) (crazed)
(gouged) (scuffed)
2.
abrasive wear ladhesive wear 1delamination wear oxidative wear
3. lubricated  wear,

unlubricated wear 1metal-to-metal wear 1sliding wear Lrolling wear 1high stress sliding
wear land high temperature metallic wear
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(coating)

(empirical) (Flank Tool Wear)
3

V= AL (2.3)
Vv
A instantaneous area of the wear land
L (rubbing movement)

= sin (3 *(dB/dl ) (2.4)

B 2.10

3 2.10



a crater wear
(Datum line)

TOOL

o .

Datum line

2.10 flank wear (B) |3
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adhesive wear

2.2.2

abrasive wear

(twist drill)

2.12
2
flank wear
cratter wear 2.13
flank wear cratter wear

2.13

2.14
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2.14

complex and multi-point cutting tool
(cutting edge)

2.2.3
3 [l

1) (Discontinuous chip)

) (Continuous chip)
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build-up edge (Continuous chip with built-up edge)

build-up edge
cratter wear flank wear

built -up edge
fragments

tool\ % built-up edge

{c)

2.15 (a) (b)
build-up edge
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