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Acous t i c E m i s s i o n S e n s o r E v a l u a t i o n 

This interim report presents the results for Task 1 entitled AE Sensor Evaluation for 
Subcontract ASRI-SC95-4018. In the first part, general factors for considering a 
particular brand or particular type of AE sensors are listed. The second part of the report 
summarizes AE sensors from several companies. It should be noted that at the time of 
writing this report, companies including Acoustic Technology Group (formerly Acoustic 
Emission Technology Corporation) are still sending their product information to us. That 
information will be sorted and included in a later report 

The following table lists the items which should be considered when an AE sensor 
is selected. 

I t e m C o n s i d e r a t i o n 
Materials Almost all AE sensors use piezoelectric elements such as barium 

titanate, lead zircoate titanate, and modified lead metaniobate. 
Frequency Range A frequency response with a 3dB variation in amplitude over the 

frequency range from 50 kHz to 1 MHz is possible in acoustic 
emission transducers. National Bureau of Standards have 
developed the design of such a sensor. Companies now can make 
AE sensors with even wider frequency ranges. 

Displacement 
Sensitivity 

An ideal AE sensor should have a large signal output to allow 
signal processing after the transducer. Velocity sensitivity should 
be minimized as much as possible since it complicates signal 
analysis. 

Contact Areas The contact area of an AE transducer with the tested system should 
be as small as possible to avoid phase interference artifacts. 
Ideally, a point contacting is desired. 

Temperature The Curie temperature which is defined as the temperature at 
which the ceramic element no longer has piezoelectricity should be 
considered when ordering an AE sensor. Large temperature 
fluctuations in environment will change the direction of 
polarization. Therefore, single crystal piezoelectric materials are 
recommended for large temperature changes. A waveguide should 
also be considered to buffer the sensor from large temperature 
changes. The piezoelectric elements usually are effective at 
extremely low temperature. However, the accompanied electronic 
components cannot function properly at low temperatures. A 
waveguide is recommended for this case. Also, since most 
piezoelectric materials exhibit a change in the sensitivity with 
temperature, internal electronics may be included to compensate 
the changes in sensor temperature. 
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Characteristic 
Dimension 

Two principal characteristic dimensions need to be considered are 
the piezoelectric element thickness and the element diameter. The 
element thickness controls the frequency at which the AE sensors 
has the highest electrical output for a given input surface velocity. 
When the thickness is equal to (2n + l ) A / 2 w h e r e n=0 , l , 2 ,3 ,— 
and A is the wavelength of the wave in the element, the sensor has 
maximum output response. For waves traveling perpendicular to 
the surface, the diameter of the sensor element has no influence. 
For waves propagating along the surface, the element diameter 
influences the sensor sensitivity. Therefore, the sensor element 
diameter should be as small as possible since if the sensor element 
diameter is larger than the wavelength of the highest frequency, the 
aperture effect will occur. 

Installation Couplants are usually needed to increase the gain. Adhesive 
bonds between the sensor and the tested surface serve to 
mechanically fix the sensor and provide coupling 

Preamplifier Most preamplifiers provide 40dB gain to the electrical voltage from 
the piezoelectric crystal and are enclosed inside the case to avoid 
noise due to electromagnetic interference. The preamplifier 
provides impedance matching or conditioning functions. For a 
cryogenic environment the preamplifier may be placed away from 
the transducer since it is costly to design electronic circuit for a low 
temperature environment. The preamplifier should also placed as 
possibly close to the transducer and shield cable should be 
employed. A high pass filer should be included to filter out twice 
high frequency from the interested high frequency limit 

Shock An ideal AE sensor should mclude protection circuits that preclude 
electronic damage due to use beyond specified range or accidental 
dropping. 

Type 
(Resonant or 
Broadband) 

Resonant type AE sensors are most common and it provides a high 
output signal; however, for applications involved quantitative 
analysis of the signal, the distortion in a resonant-type AE sensor 
make such analysis is almost impossible. Broadband AE sensors 
allow more accurate analysis of the data obtained and permit choice 
of bandwidth to fit the situation. However, broadband sensors are 
more expensive and have smaller displacement sensitivity. 

Books, papers, articles, and NT1AC Products and Services Database have been 
searched to obtain 30 companies in the area of A E sensors production. However, quite a 
few companies usually making AE sensors do not manufacture AE sensors anymore. 
Some of them completely drop out from this field and some of them only make custom 
order products now. After our contacts with the 30 companies, w e have selected 
companies listed as follows. It should be noted that this selection process is difficult due to 
many name changes of companies. A few companies are in the business of applying AE 
sensors and make A E sensors for their own use only. For a particular application, A E 
sensors may tie constructed to achieve a better performance. 

W e recommend that the table of the AE sensors and the attached catalogues of 
currently avilable commercial AE sensors should be used to select an A E sensor to match 
our needs. However, we should not restrict the sensor selection to only the off-the-shelf 
products. It is not uncommon that we can specify our requirements and purchase the 
sensor through a custom order. The disadvantages are that the delivery time may be longer 
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and the cost may be more expensive. However, if we plan it ahead, both problems are not 
insurmountable. The custom-order parts should be restricted to the AE transducers and/or 
preamplifiers. Other signal amplifiers and processors should be purchased directly from 
the catalogues. 

Companies have off-the-shelf AE sensors available: 

1. Physical Acoustics Corporation 
P.O. Box 3135 
Princeton, NJ 08543-3135 
Phone: 609-844-0800 
Fax: 609-895-9726 

2. Industrial Quality, Inc. 
640 E. Diamond Avenue, Suite C 
Gatthersburg, M D 20877 
Phone: 301-948-2460 
Fax: 301-948-9037 

3. Digital Wave Corporation 
14 Inverness Drive East B-120 
Englewood, CO 80112 
Phone: 303-790-7559 
Fax: 303-790-7567 

4. NDT International, Inc. 
711 Creek Road 
West Chester, PA 19382 
Phone: 610-793-1700 
Fax: 610-793-1702 

5. Tektrend International, Inc. 
2113 St Regie Boulevard, Dolard 
Montreal, QC Canada H9B 2M9 
Phone:514-421-1417 
Fax: 514-421-187 

6. Acoustic Technology Group 
Phone: 906-483-1311 
(waiting for catalogues to arrive) 

Companies manufacture AE sensors via custom order only: 

1. Accu-Tron, Inc. 
75 Spring Street 
MiUis, MA 02054-1527 
Phone: 508-376-4671 
Fax: 508-376-4869 

2. Stavely NDT Technologies, Inc. 
401 Merritt, Bldg. 7 
N o r w a l k , C T 06851-1000 
Phone: 203-791-8518 
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The following summarizes the AE sensors from the catalogues attached. 

I t e m D e s c r i p t i o n 
Models PAC: Many models are available. This company is probably the 

biggest one that sells off-the-shelf AE sensors. Their wide 
band sensors: WD, UT-1000, S9208, D9202B, D9203B may 
be of interested. 

Industrial Quality: This company makes good AE sensors with 
flat frequency response, for example 501 . 

Digital Wave: Very wide band AE sensors are available. Models 
B1025 and B1000 are recommended. 

NDT International: A high performance A E sensor, SE-150M, 
can reach operating temperature from -458°F to +300°F. 

Tektrend: A complete acoustic emission nondestructive evaluation 
system, ANDES, is available. This provides a quick turn­
around time but less flexibility. 

Acoustic Technology: The company have been making AC-series 
AE sensors. The catalogue is not available at this time. 

Frequency Range PAC: 15 kHz to 1 MHz 
Industrial Quality: 50 kHz to 1 MHz 
Digital Wave: 20 kHz to 1.5 MHz 
N D T International: 100 kHz to 450 kHz 
Tektrend: 20 kHz to 500 kHz 

Displacement 
Sensitivity 

PAC: Peak sensitivity from 43 to 120 
Industrial Quality: 2 x l 0 8 V/m, nominal 
Digital Wave: not specified 
N D T International: -80 dB 
Tektrend: not specified 

Contact Areas PAC: not specified 
Industrial Quality: 1.0mm 
Digital Wave: not specified 
NDT International: not specified 
Tektrend: not specified 

Temperature PAC: from -200°C to +540°C 
Industrial Quality: not specified 
Digital Wave: not specified 
N D T International: -458°F to +300°F 
Tektrend: not specified 

Shock PAC: not specified 
Industrial Quality: not specified 
Digital Wave: not specified 
N D T International: 2000g 
Tektrend: not specified 
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JM / / / / & A / A 
PHYSICAL 
AC0US11CS 
CORPORATION 

COMMENTS 
RECOMMENDED 
ACCESSORIES 

SJDC ii 
I-7JI 

30-55 30 
D51 

±L5 4 EPCUY 10-37. Sad Mart 1232-1 Cable. MHSTD Hold-Do-o 
D60) 7» 

l-«6| 35-100 SO 
[901 

±13 B EPOXY IS) 1232-1 Cable. MHSTPHold-rw 
DEO) 69 

[-6*1 5U200 70 
[150] 

±13 B EPOXY CM 17J2.lCabfc, 
MHSTD Held-Dom 

mto) SI 
(-641 100-400 300 

1350] 
±L5 B EPOXY (») 1232-1 Cable. MHSm Hold-Do«B 

ODE (3) 62 
(-651 

100-700 100 
[500] ±U B EPOXY (5) 1232-[Cable. 

MHSTD HoM-Dowi 
3DEO) 61 

1-661 200-1000 200 
1100] ILS 0 EPOXY !9) 1232.1 CaMe, 

MH140B Hold-Down 
IDE 62 

[-675] 20175 20 
(160) as B EPOXY Impedance nafcicd lo FJLC'i SC-4 Cable 

5 ©E 66 
[-67JJ 20-250 20 

[235] 
*4J B EPOXY Puorad DiOercnoal Doren 

Impedance matched la FJtC.'s DSC-4 Cabin 
S IDE ii 

1-67.5] 
50-200 75 

[150) ±U B EPOXY 1232.1 CaMe 
S IDE 70 

1-67.51 
50-150 70 

1125] ±1.5 H EPOXY Paltated Diffiocmal Depp MHSTD Hold-Down 
s IDE Si 

[-6ZS] 100-1008 125 
[450] ±1.5 B EPOXY Tim D&mkl Deaip MHSTD Hold-Dow 

s a>£ 64 
1-73] 

60-1000 60 
[450] ±LS B EPOXY MHSTD HoM-Dowa 

s DE 4i (4) 
(-43) 

20-1000 500 1500] ±1.5 A SOLDER DBVIVOHBCBC TnoBBiccf 1232-1 Cable 
s DDE 55 

[-53] 400-1000 575 
[450] ±15 * •.. ' EPOXY Tree Difatanai Design MRSTD rloM-Dows 

SEE £5 
[-60! 

150.1000 175 
(5001 tlJ B EPOXY Trae Di&rauaJ Devgg HHSTD Halo-Dove 

SDE 52 
[.82] 50650 60 

[500] ±l£ A WELDED Ate Anibbte i» True 
Diffenaoal Coofifimtioo • D9215 

SIDE 43 
[•«] 

50400 50 
13751 UJ B WKLDED 

43 250-625 to -is ©; A. •'• EPOXY, Uadtwioaal saco- above • 
250.kHz. W offua D5C-4 Cable 

T Of M21 15-25 20 -20$ 
45* 

EPOXY;. Air-Coapled $«•»•'.. 1234-XX Cable 
T OP 1-22] 15-25 20 -209 45* A EPOXY Air-Conletf Ssacor, 

Uugni 20 dBPre-Amp 1234-XX Cable 
T or 50 1-74] 2OQ.10OO 250 

1525] 
±15 B EPOXY . Wide-Bud RsOn* Sensor 1237-1 

SZ DE 10S 
[-24J 

30-200 125 (ISO) ±L5 EPOXY 4M bfcmi P«n»Vlfc«kr«Ufl (7) 

S©£ 6.1 
[-67J] 190. WO 125 

[225! ±U B EPOXY AJnAnilebkiBiiDî eB*<Kcn30£ mi k dftnaM amau» Moo 30 D) 1232-1 Cable 
SIDE 57 

[-«) 175-1000 250 
1315] 

±U B EPOXY Ate AnWfeitt iacpil cask (Men HO S) 
Ifid B ififlSBMlli £lllfij(B)illDB (UjOQ 10 Dj 

1232.1 Cable 
SIDE 55 1-67 J 200-1000 250 

(325] 
±L5 B EPOXY •d • djomatial arfreiMa MOT 1 St 0) 1232-1 Cable 

SIDE 62 
1-77.] 125-750 140 

(300) ±L5 R EPOXY 
SIDE 54 

I-68J 
200-750 250 

UOO] ±li B EPOXY 
SIDE 53 

(-77JI 
100-1000 125 

1925) ±IJ B FPUXV 
SIDE 57 

[-91] 
25-100 40 

(52) 
±15 B EPOXY 1232-1 Cable 

SIDE 41 
1-77,5] 

250-1000 250 [600] ±U B EPOXY 
SDE 915 

l-JSJJ 
70-200 90 

(Iii] 
±13 B EPOXY 20dB jtu btegrit -

rYt-Wfer 600 n load MHSTD KeU-Dowi 
SIDE D 

[-371 
100-400 200 

075] ±1J 1 EPOXY XtSBph hcxnJ -
Pre.*rapta-600nto«r MHSTD bUMoM 

9D£ 70 
l-3»] 150-550 350 

[475] 
±L5 B EPOXY 20JBnablepl-

Pre-Ams fcr 600 u lead UHSTD Held-Doaa 
<IDE (3) 120 

[-26] 
40-100 SO 

190] ±11 B EPOXY 40dBpafc*tpal 
Pit-Amp for 50» load 

12340( Cable 
MHX61 HoM-DoM 

•ilDf (1) 109 
R « ] 

70-200 125 
1153] ±15 B EPOXY 404D pin [mural 

Pie-Amp fir 50 ntaad (6) 
1234-X Cable 
MK15I HoU-Do<n 

ir 91 
[-24] 

125-450 225 
[3J°1 ±1J B EPOXY 40dB pin bumi 

Pte-Aaphr50 "load 
1234-X Cable 
MKR15I Hold-Dsn 

ilDt U 
Ml] 

300-550 320 [5001 ±13 B EPOXY 4AD pm Integral 
Pn-Aoa far 50(1 load 1234-X Cable MHX15I Hold-DowD 

ODE 0) 17 
[-21] 

100-1000 125 
[500] XLS B EPOXY 40dBpumKBll 

Pr»-AjDp for 50U bid 
1234-X Cable 
MHX15lHoldVDown 

Notes: 
(1) Diuiaisioas in mm axe 
rounded approximations. 

(2) Peak g in any direc-
lior. 

(3) Sensors arc available 
lu order with connector 
location on top. 

(4) Sensor S9208.J a dis­
placement transducer, and 
peak sensitivity is expended 
in volu/jim. 

(5) Unidirectional sensor, 
90* off axis. 

(6) RlSnCintegriileJec-
tronics sensor suppbesd with 
top connector hi.s the 
dimensions of 1.125 dia x 

(7) Alona with R15IU, 
PAC manufactures other 
und :r*Titer sensors such as 
th.̂  R6IU, R30IU, BiMU, 
an i the WDIU, which dis-
p)H|< similar frequency 
re.'jonses as (heir equival­
ent integral series. 

(8) Sensors supplied with 
integral cable. Weijjht of 
sensor is not available. 

(9) Also available in differ­
ential configuration. 

Gi-:4inding 
A) Case ground. Lie an 
alu .tina diik to isolate: (rum 
mounting surface. 

B) Case grounded sod 
isc.i.led from mounting 
sui^fce. 
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AE Sensors: Their Selection & Calibration 
The single most important factor in Acoustic 

".mission (AE) testing is the selection of an AE sen-
err (transducer). Physical Acoustics Corporation 

prides itself on its ability to continually design and 
manufacture quality high sensitivity/ low noise sen­
sors. This capability is based on our solid tradition 
and expertise in the field of AE applications, which 
began with Dunegan Corporation in 1968. 

Our sensors actually "listen' to structures and 
materials to detect AE activity. Pressure vessels, 
storage tank*, heat exchanger, piping, reactors, 
aerial lift devices, and nuclear power plants are 
among the most common types of structures that are 
monitored. In all applications, AK sensors are vital 
links between the test structures and the analysis 
instrumentation, and their performance is critical to 
the success of every test. 

At PAC, quality, materials, which are specially 
designed by our PiezoKinetics (PKD subsidiary, and 
workmanship combine to produce reliable, high-
performance sensors, These sensors are handcrafted 
by skilled and experienced assemblers who consist­
ently produce superior units. The sensor housing and 
integral electronics are designed to eliminate 
RFI/EMI and microphonic interference. V. 

Calibration, traceable to the U.S. National Institute *-J*/ 
of Standards and Technology (NIST), formerly NBS, ' 
is the important final element of the manufacturing 
process. A sensor's response during a test can be 
predicted by its frequency respoa *, provided that an 
appropriate calibration method is used. Recognizing 
this fact, NIST developed the surface wave calibra-
ion method. This procedure subjects the sensor to a 
.urfacc wave similar to that of an actual AE event 
PAC calibration uses either the NIST Transient Sur­
face Wave Calibration (ASTM El 106-86, Standard 
Method for Primary Calibration of AE Sensors) or 
the White Noise Continuous Sweep (ASTM E976-
84, Standard Guide fox Determining the Reproduci­
bility of AE Sensor Response), otherwise known as 
the Face-to-Face Technique. All PAC sensors come 
with a certificate displaying characteristics and 
method of calibration. 

The Transient Surface Wave Technique is ideal 
for AE bunt applications. Sensitivity is expressed in 
voltage output per vertical velocity vs. frequency. 
The Face-to-Pace Technique is based on voltage 
output per unit of pressure input and is recommended 
for continuous AE monitoring applications. The fre­
quency response is used to select trie proper filters for 
the preamplifiers and the analysis instrumentation. 

PAC sensors are either single-ended (S) or differ­
ential (D) in construction. The single-ended design 
employs a single crystal to provide high sensitivity 
and omnidirectional response, regardless of orienta­
tion to the AE excitation. The differential designs 
provide common mode rejection of unwanted signals 
in environments of high electromagnetic imcrfcr-
enee. The oatput of a differential tensor is processed 
by a differential amplifier to provide 24dB common-
mode rejection. 

The large number of PAC sensors shown in the 
matrix are only a small portion cf our total sensor 
<roduci line. PAC sensors have been custom designed 
.or use on various structures and accommodate 
almost all of the varying conditions presented in AE 
testing. As applications for AE testing expand, PAC 
designers develop new sensors to meet newly identi­
fied consumer needs. Whatever the application, PAC 
acoustic emission sensors are there...Jisrcning! 
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A d d a d v a n c e d A c o u s t i c E m i s s i o n t e s t i n g t o y o u r l a b . . 

t h e A E D S P - 3 2 / 1 6 P , C , _ b a § e d A , E , c a r d ! 

Materials Applications 

o Proof Testing 
o Fatigue cycle monitoring 
o Fiber Push Out 

o Detect Matrix Cracking 
o Fiber Shearing 
o Micro Cracking 
o Delamination 

Apptcabon Displays (composites shown) 

2 ch complete All *y»iim ready for PC 

The load cell stress / 
strain outputs interface 
to the AEDSP allowing 
simultaneous load and AE 
stress wave analysis. 

D S P - 3 2 / 1 6 
for 

M I S T R A S - 2 0 0 1 

Lunch Box P.C. packs 
a full (6) channels of 
Digital A.E. in a 
compact 20 lb case! 

PHYSICAL 
ACOUSVCS 
CORPORATION 

Acoustic Emission (AE) testing fias been recognized as the most 
successful NDT method for evaluating the integrity of advanced 
composite materials. Wlien placed under stress, brittle resins and fibers 
will emit stress waves readily; signaling the onset of microscopic dajriagc. 
With the introduction of the AEDSP16/32, advanced AE testing is now 
accessible to all University and R/D labs! Simply plug the AEDSP into 
your PC and go! With the AEDSP system and software, it's that easy! 

S00[?l ISnODV TVDTSXrTrT 9Z7.6 CBS SZ:9T 96/6Z/TT 



Q U O T A T I O N 

PHYSICAL 
ACOUSTICS 
CORPORATION 

P.O. BOX 3135 
PRINCETON. NJ 08543 

IONE: (609) 844-0800; FAX #(609) 895-9726 

WE OFFER THIS QUOTATION IN RESPONSE TO YOUR INQUIRY DATED: 

PACE 1 OF 1 

NUMBER DATE 

Dl CACC BCCrn'Tn Tim n / ? / i / < ? s 

NUMBER WHEN PLACING 
ORDERS BASED ON THIS 
QUOTATION 

ITEM* 

2 

3 

QTY. 

UNLES!> OTHERWISE SPECIFIED IN WRITING, TERMS AND CONDITIONS PRINTED ON REVERSE 
GOVERN THIS QUOTATION. 

PAC MODEL 

AEDSP-32,/16 

DESCRIPTION 

2 

2 

TERMS: 

NET 30 

MANUAL 

MISTRAS 
2001 

SOFTWARE 

R15/C 

1220A-AST 

1234-4 

FOB: 

g LAWRENCEVILLE 

• D£5TTNAT10rl 

A E P S J V 3 2 / 1 6 DIGITAL PC*CARDS 

Two Channel D i g i t a l AE Card c o m p l e t e 
w i t h 512KB RAH ( e x p a n d a b l e ) , C-40 DSP 
Two a n a l o g and one d i g i t a l p a r a me t r i e s 
a n d ha rdware f o r p a r a l l e l c a p t u r e o f 
t r a n s i e n t and c l a s s i c a l AE f e a t u r e 
e x t r a c t i o n d a t a , 1/0 p o r t s 
PC i n t e r f a c e , 28V s e n s o r / p r e a n r p , BNC, 
a u t o s e n s o r c a l i b r a t i o n , s o f t w a r e 
s e l e c t a b l e f i l t e r s . 

AEDSP U s e r s Manual 

Da ta C o l l e c t i o n , S t o r a g e , P C - D i s p l a y , a n d 
Rep l ay Sof tware L i c e n s e i n c l u d i n g L i n e a r 
L o c a t i o n a n d FFT A n a l y s i s . 

ISOKHz Resonance S e n s o r and 1M C a b l e 

40/60dB Preamp w i t h Auto S e n s o r T e s t 
C i r c u i t ( S p e c i f y F i l t e r ) 

4 Me te r S i g n a l Cab l e (BNC/BSC) 

END OF 1995 SPECIAL 

UNIT 
PRICE 

TOTAL 
AMOUNT 

$ 9 , 9 9 5 . 0 0 

N/C 

$ 190 .00 

$ 375 .00 

4 5 . 0 0 

SrjBTOTr\L 
PURCHASE 

TOTAL 

DELIVERY: 

60 Days 

VAUD FOR: 
• SO DAYS 

• 
1 2 / 3 1 / 9 5 

$ 380 .00 

$ 7 5 0 . 0 0 

$ 9 0 . 0 0 

$ 1 1 , 2 1 5 . 0 0 
( 1 , 2 2 5 . 0 0 ) 

S 9 , 9 9 0 , 0 0 

OUH LOCAL PAC REPRESENTATIVE IS: 

(SJV-01/95) 

900® CUSTOMER 
ISflODV TVDISAHd 

TTTLE A c c t / S p e c i a l i s t E x e c . 

9ZZ6 S68 609O 92:91 S6/6Z/TT 
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I N D U S T R I A L 

Q U A L I T Y 

I N C . 

aUsts M Nondestructive Testing 

64QE.DIA14CNDAVENUE,SUITEC GAJTHERSBURQ,MP20877 

Tciepbonc 301-948-2460 FAX 301-W-9C37 

M O D E L 5 0 1 D Y N A M I C S U R F A C E D I S P L A C E M E N T T R A N S D U C E R 

F O R H I G H F I D E L I T Y A C O U S T I C E M I S S I O N ( A E ) A N D 

U L T R A S O N I C S » N A t D E T E C T I O N 

(with matching preamplifier [unity gain] t a d shield) 

uw&amp»fltr housing. A top view 
of me conical transducer element and 
baaing is at the right 

The M o d e l 5 0 1 Transducer i s a new, high senai-
tivty, flat r e sponse u ansducer that provides faithful 
measuremen t of minute normal surface displace­
ments . T h e sensi t ivi ty i s comparable to mat of a 
normally used piezoelectric transducder. However, 
the M o d e l 5 0 1 Transducer offers the exceptional 
feature of very flat frequency response over the 

4 
> 
I 
I 

1—
 -

 -

, 

m o e of 50 kHz to 1 MHz. T h e frequency reiponse 
begm* t o approach that o f a capac i t ive tramiducer 
(see voltage/time response curves) . T h e new Model 
501 Transducer provides m u c h h igher sensitivity 
man a capacitive t ransducer and is m o r e versatile in 
terms of object surface condi t ion requirements for 
tamaducer placement and operation. 

Tim- ftm 

Voltage/time response of NIST (NBS), capacitive. 
«*ndard transducer for a step force event (breaSna a 
glass capillary on a large steel block) 

Urn-

for the conical, piezoelectric crans-
<a»ar coriflguratlon used in the IQI501 Transducer for a 
amiter step fctce cvem. 

APPLICATIONS: 

D.fttAEor 
AE mnnttoring of tm«ctvgal( 
Compadson calttcstion (at i 
u l t rasc^traiadWers 
CaMbntien at cooaplete ^ U m w 1 

High fidelity uftrasjonlc dacbon In so l i* 
CalibfBbcm of exxapiets uttrsaonic tveawKOWtynetn 

RESPONSE: A ^ u i u d e response flat wKl.i*±3 IfcSO kHzm 1 MHz 
Dispiaament sensitivity, 2 * JO* V ^ n o m l i t t i 



SPECIFICATIONS; 

Transducer Head Shield, Cover . Preamplifier 
Dimensions Cylindrical 

1.75 in. (4.4 cm) diameter 

1.123 in. ( 3 2 cm)bigfc 

Cylindrical 

6.0 in. (15 .2 c m ) diameter 

2.875 in. (7 .3 c m ) high 
Contact Size 0 .040fa . (1.0 a m ) .. 

Weight 1 0 o z . ( 2 8 3 g ) 2 5 o z . ( 7 0 8 g ) 
Construction Brass, plezoccramic, plastic Aluminum, electronic circuit 
Electrical 

Output Impedance 

Maximum Ou put Voltage 

9vokb t f l e ry , 

50 ohms, 

± 2 volts 

type N E D A 1604A 

BNCconnec to r 

peak-to-peak 

The Model 501 Transducer is furnished with a shield 
and a matched preamplifier. T h e preamplifier has a 
unity gain (approximately) and provides a low output 
impedance (50 ohms) that permits the uae of cables 
up to 5 0 f t ( - 1 5 m) long, as needed. Performance is 
limited by the cable only to the extent of the intrinsic 
attenuation of the cabin. The use of battery power 
and the shield minimize the possibil i t ies of electri­
cally induced interference. 

New concepts of transducer design have produced a 
device that is free of any significant resonances in the 
working range. T h e contact a rea is small (0.040 in 
or 1.0 m m ) . Th i s give:) freedom from the aperture 

REFERENCES: 

effect and its a t t endan t nul ls and loss of hijjh fre­
quencies. T h e w e a r p la te and other resonant struc­
tures have been el iminated. The conical shape of the 
p i e x o c e n u n k e l e m e n t i n t ima te ly c o u p l e d to an 
impedance-matched b a c k i n g of ex tended physical 
siae effectively e l iminates resonances of the element 
itself. T h e la rge s i z e a n d lossy charac ter of the 
backing minimize cohe ren t reflections back into the 
e l e m e n t E x t e n s i o n s of t h e backing in the radial 
direction as well as in the axial direction result; in an 
improved mwAanica l impedance match between the 
element and the backing . T h e combined effect of all 
these design features i s a t ransducer that faithfully 
reoroduces d i sp lacement waveforms on the surface 
o f a structure. 

"Improved Piezoelectric Transducer for Acoustic Emission Signal Reception," T . Proctor, Abstract KK-4, 
J. ACOUSL Soc. A m . VoL 6 8 , Suppl . 1 (Fall 1980). 

"An Improved Piezoelectric Acoust ic Emission Transducer," T. Proctor, J. A c o u s t Soc. Am. . 1982. 

To place orders or to obtain farther information contact: 

I N D U S T R I A L Q U A U T Y , I N C . 

6 4 0 E . D i a m o n d A v e & e e , S u i t e C 
G a i t h e r s b u r g , M a r y l a n d 2 0 8 7 7 

P h o n e : 3 0 1 - 9 4 * 2 4 6 0 
F a x : 3 0 1 - 9 4 * 9 0 3 7 
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3FWD MbDAL AE ANALYSIS SOFTWARE 

« -

Acquisition and parametric set­
ups are on a single screen and 
the point and click Interface 
allows changes to be made in 
seconds,! Data capture to hard 
disk is automatic. T ie stored 
waveforms and their f :FTs can 
be rapidly recalled and dis­
played In Post Test 

The software contains wave theory for 
predicting modal dispersion curves and 
velocity profiles based upon user input 
material properties. The theoretical 
velocities are easily verified with experi­
mental wave mode data. Both metallic 
and composite materials can be ana­
lyzed. 

ride- '" 
Icjca-

All Software modules feature 
• intuitive, point and click Interface 
• Ali data can be exported in ASCII or binary format 
• Report quality piintlng 

T 

The FWD software provides three ii 
pendent methods for AE source V 
tJon including a unique, threshold Iride 
pendent method using a Gausflan 
cross-correlation technique. All ' 
Hon algorithms account for dispersion 
and can use the theoretical mode 
velocities for isotropic and anisotropic 
materials. 
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DIGITAL WAVE 14 Inverness Drive East, B-I20 

Englewood, Colorado 80112 USA 
(303) 79ir>7W{9 I r$ 

Fax (303) 7^0-7587 j f-i 
i •! < il 


