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INTERNATIONAL

Standard Test Method for

Acoustic Emission Testing of Insulated and Non-Insulated
Aerial Personnel Devices with Supplemental Load Handling
Attachments *

This standard is issued under the fixed designation F 1430; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope priate safety and health practices and determine the applica-

1.1 This test method describes a procedure for acoustiility of regulatory limitations prior to use.
emission (AE) testing of qerial personnel devices (APDs) witl“?_ Referenced Documents
supplemental load handling attachments.

1.1.1 Equipment CoveredThis test method covers the
following types of vehicle-mounted aerial personnel devices
with supplemental load handling attachments:

2.1 ASTM Standards:
E 569 Practice for Acoustic Emission Monitoring of Struc-
tures During Controlled Stimulatién

1.1.1.1 Extensible-boom APDs, E 650 Guide for Mounting Piezoelectric Acoustic Emission
1.1.1.2 Articulating-boom APDs, and Sensors . _ L
1.1.1.3 Any combination of 1.1.1.1 and 1.1.1.2. E 750 Practice for Characterizing Acoustic Emission Instru-

1.1.2 Equipment Not CoveredThis test method does not mentatio » .
cover any of the following equipment: E 976 Guide for Determining the Reproducibility of Acous-

1.1.2.1 Insulated aerial personnel devices without supple- _tic Emission Sensor Respodse _ _

mental load handling attachments, E 1067 Practice for Acoustic Emission Testing of Fiberglass
1.1.2.2 Digger-derricks with platform Reinforced Plastic Resin (FRP) Tanks/Ves$els
1.1.2.3 Cranes with platform, and ’ E 1316 Terminology for Nondestructive Examinatiéns
1.1.2.4 Aerial devices with load-lifting capabilities located ~F 914 Test Method for Acoustic Emission for Insulated

anywhere other than adjacent to the platform. Aerial Personnel Devicés _ .
F 2174 Practice for Verifying Acoustic Emission Sensor

Note 1—This test method is not intended to be a stand-alone NDT  Responsg
method for the verification of the structural integrity of an aerial device. 2.2 Other Standards:

Other NDT methods should be used to supplement the results. ANSI A92.2 Standard for Vehicle-Mounted Elevating and
1.2 The AE test method is used to detect and area-locate Rotating Aerial Devices

emission sources. Verification of emission sources may require ASNT SNT-TC-1A Recommended Practice for Personnel

the use of other nondestructive test (NDT) methods, such as  Qualification and Certification in Nondestructive Tesfing

radiography, ultrasonics, magnetic particle, liquid penetrant,

and visual inspection.Warning—This test method requires 3. Terminology

that external loads be applied to the superstructure of the 3.1 Definitions:

vehicle under test. During the test, caution must be taken to 3.1.1 acoustic emission (AE}the class of phenomena

safeguard personnel and equipment against unexpected failuighereby elastic waves are generated by the rapid release of

or instability of the vehicle or components.) energy from a localized source or sources within a material, or
1.3 This standard does not purport to address all of thethe transient elastic wave(s) so generated. Acoustic emission is

safety problems, if any, associated with its use. It is th@he recommended term for general use. Other terms that have

responsibility of the user of this standard to establish appro-heen used in AE literature includé)(stress wave emissior2)(

2 Annual Book of ASTM Standardgol 03.03.
1 This test method is under the jurisdiction of ASTM Committee F18 on 2 Annual Book of ASTM Standardgol 10.03.
Electrical Protective Equipment for Workers and is the direct responsibility of “ Available from the American National Standards Institute, 11 West 42nd Street,

Subcommittee F18.55 on Acoustic Emission. 13th Floor, New York, NY 10036.
Current edition approved Sept. 10, 2003. Published November 2003. Originally ° Available from American Society of Nondestructive Testing, 4153 Arlingate
approved in 1992. Last previous edition approved in 1998 as F 1430-98. Plaza, Caller #28518, Columbus, OH 43228.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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microseismic activity, and3) emission or acoustic emission  3.1.15insulated aerial device-an aerial device designed
with other qualifying modifiers. with dielectric components to meet a specific electrical insu-
3.1.2 amplitude (acoustic emission signal amplitudehe lation rating.
peak voltage of the largest excursion attained by the signal 3.1.16 insulator—any part of an aerial device such as, but
waveform from an emission event. not limited to, the upper boom, lower boom or supporting
3.1.3 amplitude distribution-a display of the number of structure, made of a mgterial having a high dielectric strength,
acoustic emission events with signals that exceed an arbitrajSually FRP or the equivalent. .
amplitude as a function of amplitude. 3.1.17 noise—any undesired signal that tends to interfere
3.1.4 articulating-boom aerial device-an aerial device with the normal recepnon or processing (?f th.e desired .S|gnal.
with two or more hinged boom sections. 3.1.18 non—destructlve te_stlngthe examlngtlon by various
3.1.5 attenuation—the loss of energy per unit distance means _of devices and their components Wlthou_t alteration of
S . . ) ' the original components, so that they may function as before.
typically measured as loss of signal peak amplitude with unit . .
3.1.19 non-overcenterthe feature of an aerial device is

distance from the source of emission. ; : .
, ; ) such that the upper boom cannot travel past vertical orientation
3.1.6 channel—an input to the main AE instrument that ,;ip respect to the ground.

accepts a preamplifier output. . 3.1.20 overcenter—the feature of an aerial device is such
3.1.7 commonee-two or more sensors interconnected suchthat the upper boom travels past vertical orientation with

that the sensor outputs are electronically processed by a singlgspect to the ground.

channel without differentiation of sensor origin. 3.1.21 qualified personnet-personnel who, by possession
3.1.8 countalsoacoustic emission county—the number of  of a recognized degree, certificate, professional standing, or
times the acoustic emission signal amplitude exceeds a pressiill, and who, by knowledge, training, and experience, have
threshold during any selected portion of a test. demonstrated the ability to deal with problems relating to the
3.1.9 decibel (dB)-the logarithmic expression of a ratio of Subject matter, the work, or the project.
two single peak amplitudes. A reference scale expresses the3.1.22 rated boom capacity (RBE}the maximum allow-
logarithmic ratio of a single peak amplitude to a fixed referenceable capacity of the boom which is calculated by combining the
amplitude. platform capcity and the capacity of the supplemental load
Signal peak amplitudeB) = 20 log;, (A/A,) handling attachment at zero degrees and fully retracted.
3.1.23 signal (emission signah-a signal obtained by detec-
tion of one or more acoustic emission events.
3.1.24 supplemental loag-a load which may be affixed to a
supplemental load-handling attachment on an insulated aerial
personnel device.

where:
A, = 1luV atthe sensor output (before amplification), and
A, = peak voltage of the measured acoustic emission

signal. _
g Acoustic Emission Ref ccal 3.1.25 supplemental load attachment capacity (SLA@)e
COuSstIC EmIssIon Reference Scale . . .
dB Value Voltage At Voltage At Integral Preamp sen- Maximum - allowable load, as stated by the aerial device
Sensor Output sor Output (40-dB Gain) manufacturer, which may be affixed to the supplemental
28 1(1) “x 103 P\\// load-handling attachment at specified positions of the attach-
i m

40 100 pv 10 mv ments. o . .
60 1mv 100 mv 3.1.26 For definitions of other terms in this test method,
80 10 mV 1V H
100 100 mv oV refer to Terminology E 1316.

3.2 Definitions of Terms Specific to This Standggke Fig.
3.1.10insulated aerial personnel device (IARBRNy de- 1 and Fig. 2):
vice (extensible or articulating) which is designed primarily to  3.2.1 elbow—the structure connecting the upper boom to
position personnel and may be equipped with a supplementghe Jower boom, about which one boom articulates relative to

load handling attachment. the other.

3.1.11 event (acoustic emission ever} local material 3.2.2 elbow pin—the horizontal pin about which the upper
change giving rise to acoustic emission. boom rotates relative to the lower boom.

3.1.12 event count ()—the number obtained by counting  3.2.3 lift cylinder—the hydraulic cylinder that lifts the
each discerned acoustic emission event once. lower boom and the extensible boom(s).

3.1.13 extensible-boom aerial devieean aerial device, ex- 3.2.4 lower boom—the structural member, attached to a
cept the aerial ladder type, with a telescopic or extensibléurntable or base, that supports the upper boom.
boom. 3.2.5 lower-boom cylinder-the hydraulic cylinder that ar-

3.1.14 first-hit—a mode of operation of AE monitoring ticulates the lower boom.
equipment in which an event occurring on one channel will 3.2.6 lower-boom insulator-the part of the lower boom
prevent all other channels from processing data for a specifiegiade of high-dielectric strength material (usually fiberglass
period of time. The channel with a sensor closest to theeinforced plastic or equivalent).
physical location of the emission source will then be the only 3.2.7 lower-boom pir—the horizontal pin about which the
channel processing data from that source. lower boom is raised and lowered relative to the turntable.
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1. Upper Controls 8. Elbow 15. Pedestal
2. Platform 9. Elbow Pin 16. Lower Controls
3. Platform Pin 10. Lower Boom 17. Outriggers
4. Upper Boom Tip 11. Lower Boom Insulator 18. Outrigger Controls
5. Upper Boom 12. Lower Boom Cylinder 19. Stabilizers
6. Upper Boom Cylinder 13. Lower Boom Pin 20. Supplemental Load Handling Attachment Arm
7. Upper Boom Drive Mechanism 14. Turntable 21. Supplemental Load Handling Attachment Bracket

FIG. 1 Articulating-Boom APD Nomenclature Diagram

3.2.8 outriggers—the structural members that, when prop- 3.2.17 upper boom-the structural member, attached to the
erly extended or deployed on firm ground, assist in stabilizingower boom, that supports the platform.

the vehicle on which the aerial device is mounted. 3.2.18 upper-boom cylinderthe hydraulic cylinder that
3.2.9 pedestal-the stationary base of the aerial device thatarticulates the upper boom.
supports the turntable. 3.2.19 upper-boom drive mechanissmeans, such as link-

3.2.10 platform—the personnel-carrying component of an age, cables, sheaves, and gears, used to produce upper-boom
aerial device, such as a bucket, basket, stand, or equivalentarticulation.
3.2.11 platform pin—the horizontal pin about which the  3.2.20 upper-boom tip—the end of the upper boom to which
platform rotates relative to the upper boom. the platform is attached.
3.2.12 rated platform capacity (RP&}the maximum load 3.3 Abbreviations:Abbreviations:
as stated by the manufacturer for which an aerial device is 3.3.1 AE—Acoustic Emission
designed to operate, consisting of the combined weight of the 3.3.2 APD—Aerial Personnel Device(s)
personnel and all items carried on or in the platform. 3.3.3 FRP—Fiberglass Reinforced Plastic
3.2.13 stabilizers—a means to assist in stabilizing the ve- 3.3.4 NDT—Nondestructive Testing
hicle, such as outriggers, torsion bars, and spring lockouts.  3.3.5 RBG—Rated Boom Capacity
3.2.14 supplemental load-handling attachment (SLHA) 3.3.6 RPG—Rated Platform Capacity
device(s) affixed to the upper-boom tip area which is designed 3.3.7 SLHA—Supplemental Load Handling Attachment
to lift and or position materials. 3.3.8 SLAG—Supplemental Load Attachment Capacity
3.2.15 supplemental load-handling attachment braeket
the apparatus which afiixes the supplemental load handling- Summary of Test Method

attachment to the IAPD. 4.1 This test method consists of applying a predetermined
3.2.16 turntable—the rotating base of the aerial device thatload to an APD while it is being monitored by sensors that are
supports the boom(s). sensitive to acoustic emissions (AE) caused by active defects.
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1. Upper Controls 10. Lift Cylinder
2. Platform 11. Turntable
3. Platform Pin 12. Pedestal
4. Upper Boom Tip 13. Lower Controls
5. Upper Boom 14. Outriggers
6. Intermediate Boom 15. Outrigger Controls
7. Lower Boom 16. Stabilizers
8. Extension Cylinder 17. Supplemental Load Handling Attachment Arm
9. Lower Boom Pin 18. Supplemental Load Handling Attachment Bracket

FIG. 2 Extensible-Boom APD Nomenclature Diagram

These acoustic emissions can be generated by, but are not5.2 This test method permits testing of the major compo-
limited to, the following: crack nucleation movement or nents of an aerial device under controlled loading. This test
propagation in the metal components; or matrix crazingmethod utilizes objective criteria for evaluation and may be
delamination or fiber breakage of the fiberglass reinforcediiscontinued at any time to investigate a particular area of
plastic (FRP) material; or both. concern or prevent a fault from continuing to ultimate failure.

4.2 The APD is loaded at a uniform rate until a predeter- ; ; : ;
5.3 This test method provides a means of detecting acoustic
mined load is reached, which is held for a period of time. The ! provi g ust

load is removed and the cvele is repeated. Acoustic emissio emissions that may be defects or irregularities, or both,
IS remov : ycle IS rep ’ usti 1SSl r};ﬁfecting the structural integrity or intended use of the aerial
are monitored during both cycles and the data is evaluated.

device.
5. Significance and Use 5.4 Sources of acoustic emission found with this test

5.1 This test method provides a means of evaluating acougtethod shall be evaluated by either more refined acoustic
tic emissions generated by the rapid release of energy frofdmission test methods or other nondestructive techniques
localized sources within an APD under controlled loading. The(visual, liquid penetrant, radiography, ultrasonics, magnetic
resultant energy releases occur during intentional applicatioparticle, etc.). Other nondestructive tests may be required to
of a controlled predetermined load. These energy releases céotate defects present in APDs.
be monitored and interpreted by qualified individuals.
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5.5 Defective areas found in aerial devices by this test TABLE 2 Aerial Device Steel Components That Should Be

method should be repaired and retested as appropriate. Repair Monitored With Acoustic Emission

procedure recommendations are outside the scope of this test Component Articulated Extensible-

method Aerial Device Aerial Device
Upper and Lower Boom X B X

6. Personnel Qualifications Attacment at Elbow

. . Upper and Lower Section of X NAC
6.1 This test method shall be performed by qualified per- Lower Boom
sonnel. Qualification shall be in accordance with an established Turntable X X

written program, consistent with the established format of—eaes@ X X

- _ . B : 7 ; A Refer to Figs. 1 and 2 for illustration of components.
ASNT SNT-TC-1A for tra!mng’ qua“flcatlon’ and certification The use of the symbol “X” indicates the need to monitor this component with
of personnel for conducting AE testing. acoustic emission.

i . . € The use of the symbol “NA” indicates that acoustic emission does not apply.
Note 2—Personnel performing subsequent nondestructive evaluation

(visual, liquid penetrant, radiography, ultrasonic, magnetic particle, etc.)
on aerial devices should be certified in accordance with ASNT SNT- ) )
TC-1A guidelines. the coverage is determined by the number of sensors used and

6.2 Acoustic emission test personnel shall be familiar withth€ attenuation characteristics of the individual components,
the design, manufacture, and operation of aerial device@nd can be verified by a simulated AE technique as indicated in
Relevant information is contained in ANSI A92.2 and manu_Guide E 976. Record the amplitude of the simulated AE source
facturers’ operating and service manuals. at a distance of 12 in. (304 mm) from the sensor as a reference.

Continue to move the simulated AE source away from the
7. Acoustic Emission Instrumentation sensor until the amplitude is no more than 15 dB less than the

from discrete channels within a frequency band of 20 to 20¢-0verage of the sensor. _ _
KHz. The number of AE instrument channels shall be deter- 8.4 The mounting of sensors shall be in accordance with
mined by the attenuation characteristics of the aerial device iffractices E 569 and E 650. The couplant used shall not affect
order to provide coverage of those components identified ihe performance of the aerial device.

Table 1 or Table 2. A detailed description of instrumentation Note 4—The couplant should be compatible with the aerial device; not

characteristics is included in Annex AL. a possible cause of contamination. The couplant should be completely

Note 3—Use of a minimum of 8 channels does not necessarily imply_removable from the surface after testing, leaving the original surface

total coverage of the components identified in Table 1 or Table 2. ThéntaCt'

instrument should be capable of recording the following: time, events . . .
counts, amplitude, and load. Hard copy records shall be provided by the- Acoustic Emission (AE) Instrumentation System
instrument or available through a direct interface. Performance Check

8. Test Preparation _9.1 Performan_ce verifi_cation she_lll pe made with an AE
' ) ) ) simulator immediately prior to application of test load. This
8.1 Prior to the AE test, perform a visual observation of thesjmylator should be capable of producing a transient elastic

aerial device to determine as far as practicable that thaye having an amplitude representative of the AE signals to

components to be tested are free from any condition that maye recorded.

prohibit the test or adversely affect test resqlts. 9.2 The AE simulator may be gas jet, pencil lead break

_ 8.2 The components to be monitored in an APD shalkechnique, or an electronically induced event or equivalent.

include but not be limited to those listed in Table 1 or Table 2. 9.3 The detected peak amplitude of the simulated event at a

Additipnal channels anq SENsors may be used to _supplemeﬁ)t(ed distance, typically 6 to 9 in. (152 to 228 mm), from each

the minimum test requirements and improve location resolugengor shall not vary more than 6 dB from the average of all the

tion. ” . sensors on the same type material. The detected peak ampli-
8.3 Position the sensors on the FRP and metal portions qf,ye of any sensor shall not exceed 90 dB to avoid saturation
the components identified in Table 1 and Table 2. The extent of¢ the preamplifier.
9.4 A sensor performance check should be performed peri-
odically in accordance with F 2174.

TABLE 1 Aerial Device FRP Components That Shall Be
Monitored With Acoustic Emission

Component A Articulated Extensible- . .
Aerial Device Aerial Device 10. SyStem Calibration
Platform X8 X 10.1 Subject the AE system to a thorough calibration and
E'r;”‘;fgr”g votrtT":‘Chme”t § § functional check to verify accurate performance in accordance
Suppemental Load Attachment X X with the manufacturer's specification, in conjunction with
Lower Boom Insulator X X Practice E 750. Perform calibration annually as a minimum in
:_”;jvrgr‘e;(')if] Boom § ; accordance with a written calibration procedure. Include in the

P - calibration, as a minimum: calibration of threshold levels,
erer to Figs. 1 an or Ilustration of components. . . . . .

B The use of the symbol “X” indicates the need to monitor this component with amp“tUde measurement CII’CU!I‘S, COU!’lt measurement circuits,
acoustic emission. AE sensors, and load measuring devices.
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10.2 Subject the AE system to a routine calibration check, TEST POSITION NO. 1:
which shall include as a minimum, verification of threshold
levels and amplitude measurement calibration. L

SL:AFUEEIYZDNTAL
AN
11. Procedure \|/ EXTENDED
. . . . CYLINDER
11.1 Test articulating-boom APDs in positions such that theEXTENDED

components indicated in Table 1 or Table 2 can be monitoredtraver
Recommended test positions as illustrated in Fig. 3, Fig. 4, or
their equivalents may be used.

11.2 Test extensible-boom APDs in positions such that the
components indicated in Table 1 or Table 2 can be monitored.
Recommended test positions as illustrated in Fig. 5 or their
equivalents may be used.

11.3 Attach the load measuring device to the load applica-
tion system which in turn shall be attached to an adequate dead
weight or anchor.

11.4 Employ the following methods to provide sufficient
load on the aerial lift to evaluate its structural condition using SRR HORIZONTAL
AE techniques. EXTENDED

BOOM
HORIZONTAL
TEST
LOADS 3 & 4

TEST
LOADS 1 & 2

TEST POSITION NO. 2:

TEST

TEST POSITION NO. 1:
LOADS 3 & 4

TEST

LOADS 5 & 6 (NOTE: NO LOAD ON PLATFORM)_
SLHA HORIZONTAL CYLINDER
AND FULLY EXTENDED
EXTENDED TO FULL BOOM
CYLINDER TRAVEL
0 FuLe. UPPER BOOM
TRavar B BOOM ELEVATED AS FAR
HORIZONTAL AS POSSIBLE WITH
TEST SLHA POSITIONED
l LOADS 3 & 4 HORIZONTALLY
TEST
LOADS 1 & 2

FIG. 4 Non-overcenter Articulating-Boom APD Recommended
Test Positions and Test Loads

TEST POSITION NO. 2:

TEST 11.4.1 Apply the test load(s) to the platform(s) in accor-

LoADs s e 6wzt dance with Test Method F 914. The method of load application

l L/?QEEZ‘SEBY and attachment to the platform shall not permanently deform

the platform.
BODM HORIZONTAL l 11.4.2 The method of load application and attachment to the
er SLHA shall simulate in-field use as closely as possible.

l LOADS 3 & 4 11.4.3 The test loads applied to an APD shall be as follows:

TB GIVE THE MIGHEST SLHA ey 11.4.3.1 The test load applied to the aerial device plat-

B0M WORLZONTAL T LOADS 1k 2 form(s) shall be two times the rated platform capacity (RPC).

The following notes apply to Figs. 3(a), 3(b), and 4: Note 5—On an overcenter device, if the total aerial device is being
monitored with acoustic emission, it will be necessary to test the platform

Note 1—Refer to Fig. 5 for test loads. in only the ninety degree position.

Note 2—Position the truck in the most favorable stable position, on 11.4.3.2 The test load applied to the APD supplemental load

firm, level ground. . .
Nore 3—Extend the outriggers. handling attachment (SLHA) shall be one and one half times

Note 4—Refer to the manufacturers’ load charts, operational manualsthe supplemental load attachment capacity (SLAC) with the

and decals before testing. attachment oriented to position the supplemental load at the
Note 5—Maintain weights (test loads) within 2 ft of the ground at all maximum horizontal reach from the platform pin. The test load
times. shall not exceed two times the rated boom capacity (RBC) of
Note 6—The unit must be tested in both positions. the APD.
FIG. 3 Overcenter Articulating-Boom APD Recommended Test
Positions and Test Loads Note 6—If the capacity of the SLHA fully extended at zero degrees is
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. < ACOUSTIC EMISSION TEST SEQUENCE FOR INSULATED AERIAL PERSDNNEL
-—pr—i DEVICE WITH SUPPLEMENTAL LOAD HANDLING ATTACHMENT
o \ [ | I £
ﬁ#“‘_' ~ REFER TO MANUFACTURER'S OPERATOR MANUAL AND CAPACITY
CHARTS AFFIXED TO THE AERIAL DEVICE TO DETERMINE
TEST PROPER CAPACITY RATINGS FOR THIS TEST
LoAD
TEST TEST
LOAD LOAD
[+ %
w LOAD LOAD = 2 x RLC —_—

4
AOAD =S e SLAC———————————— —
TEST TEST
LOAD LOAD
L3} ”
LDAD = 2 x RPC /—\/—\
TIME

L 11 J L -
PLATFORM LDADING SLHA LOADING RLC LDADING
SEQUENCE (SEC 1182> SEQUENCE (SEC 11.8.3) SEQUENCE (SEC 11.8.4>

FIG. 6 APD Acoustic Emission Test Sequence

eliminate such before loading begins. If the background noise
is excessive, reschedule the test for another time or location in
order to eliminate the excessive background noise. Examples
of potential background noise sources include electromagnetic
interference, close proximity to radio stations, improper
grounding, rubbing interfaces, and impact.

11.8.2 Platform Loading Sequence
FIG. 5 Extensible-Boom Test Positions 11.8.2.1 Apply a test load equal to twice the rated platform
capacity, at a uniform rate, between 10 and 20 Ibf/s, until the
test load is attained.Warning—Do not exceed twice the
RBC.)

11.8.2.2 Hold the test load for 4 min.
11.4.3.3 The test load applied to the end of the upper boom

equal to the boom capacity, and the complete APD is monitored with AE
it will only be necessary to test the SLHA and omit the boom test.

shall be one and one half times the RBC of the APD. Note 8—The leak down rate of the aerial personnel device’s hydraulic
11.5 All components of the load application system shall beYStem could invalidate the AE data.

capable of supporting the test load. 11.8.2.3 Remove the load at a uniform rate, between 10 and
11.6 As a minimum, record the following data during the 20 Ibf/s.

test: 11.8.2.4 Wait a minimum of 2 min prior to proceeding with
11.6.1 Events by channel (events versus time), the loading sequence.
11.6.2 Counts versus time or load for metal channels, 11.8.2.5 Repeat 11.8.2.1-11.8.2.4.
11.6.3 Counts versus time or load for fiberglass channels, 11.8.3 SLHA Loading Sequence
11.6.4 Amplitude distribution for metal channels, 11.8.3.1 Atthe end of the 2-min waiting period, apply a test
11.6.5 Amplitude distribution for fiberglass channels, and load equal to one and one half times the rated supplemental
11.6.6 Load versus time. load attachment capacity to the supplemental load attachment

11.7 If any test inputs indicate to the operator that damaget a uniform rate between 10 and 20 Ibf/s until the supplemen-
could be occurring to the device, stop the test and evaluate tHal load attachment test load is attained/agning—Do not
condition or resolve the condition, or both, prior to restartingexceed twice the RBC.)
the test. Otherwise, complete the test procedure as outlined in 11.8.3.2 Hold the test load for 4 min.

11.8. 11.8.3.3 Remove the load at a uniform rate, between 10 and
20 Ibf/s.

N 7—The following AE dat b d ideli for deter- . . . . . .
oTe c onovng &' can Be USec as guideines 1of €€’ 11.8.3.4 Wait a minimum of 2 min prior to proceeding with

mining when the test should be stopped immediately for fear of damage.

These guidelines are not acceptance criteria the loading sequence.
(a) More than 150 total first-hit events with amplitude greater than 70 11.8.3.5 Repeat 11.8.3.1-11.8.3.4.
dB on FRP and metal channels combined. 11.8.4 RBC Loading Sequence
(b) More than 150 000 total first-hit counts with amplitude greater than 11.8.4.1 At the end of the 2-min waiting period, apply a test
40 dB on FRP and metal channels combined. load equal to one and one half the rated boom capacity of the
11.8 Perform the loading sequence as illustrated in Fig. 6 oaerial device to the end of the upper boom at a uniform rate
a suitable alternative sequence (see Appendix X1). between 10 and 20 Ibf/s until the test load is attained.

11.8.1 Prior to applying the load, use the AE instrumenta- 11.8.4.2 Hold the test load for 4 min.
tion to detect background noise. If any background noise is 11.8.4.3 Remove the test load at a uniform rate between 10
observed, identify the source of the noise, and if possibleand 20 Ibf/s.
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11.8.4.4 Wait a minimum of 4 min prior to proceeding with  12.1.2 Methods of sensor attachment and type of couplant,
the loading sequence. and
11.8.4.5 Repeat 11.8.4.1-11.8.4.3. 12.1.3 Diagram or sketch of sensor locations including a

11.9 For each additional test position, repeat 11.8-11.8.4.8lescription indicating areas of coverage.

11.10 Pass/Fail Criteria for Emission Testing of FRP Com- . 12.2 Agrial Device—All submit_ted reports of th_e e>.<amina-
ponents tion shall include, but not be limited to the following informa-

11.10.1 The followi : iteri lid only™M:
T e following acceptance criteria aré valid only 15 5 1 The aerial device manufacturer, model, serial num-
when using this test method and applied loads remain consta

- . ; Bgr, and year of manufacture,
du_rmg hold cycles. The foIIovvmg AE responS('as from moni- 12.2.2 General description including rated platform capac-
toring FRP components constitute acceptance:

, ity of the insulated personnel aerial device, and

.11.10.1.1 Zero events or counts, or both, during the last 3" 15 5 3 Modifications, changes, repairs, and damage or sus-
min of the second hold, at test load, or, pected damage to the aerial device.

11.10.1.2 Fewer total events or counts, or both, recorded 12.3 Other Test Information

during the second hold period at test load than the total events 12.3.1 Report the description of load application and mea-
or counts, or both, recorded during the first hold period (Kaisekured test load sequence:
effect). A clear reduction in the rate of acoustic activity over 12.3.1.1 Identify the type of load application; that is, con-
both hold periods should also be observed (that is, the slope @tant load versus time or constant displacement versus time,
events/time or counts/time decreases over the hold periods)gnd

11.10.1.3 For sensors monitoring ductile components, 12.3.1.2 The variation of load versus time during each of the
acoustic activity during the loading and unloading phases ofoad hold periods in pounds or percent of full load.
the test should not be excessive and should revert to minimal 12.4 Report the following information:
levels at the hold periods. Verification of these emission 12.4.1 The method used for determination of the test load,
sources should be followed up by use of other non-destructive 12.4.2 Permanent data record in the form of charts, graphs,
testing methods. or event line listings, or a combination thereof,

11.10.2 Acoustic responses outside the preceding described12.4.3 Ambient conditions during test, such as wind, tem-
parameters are unacceptable to this test method. Suitability f@€rature, rain, etc., and
service of FRP components that do not meet this test method 12.4.4 Any additional information that may be of use.

must be carefully evaluated. 12.5 Any departure from the procedures specified in this test
method shall be adequately justified and documented in the test
12. Report record.

12.1 Test Instrumentatier-Include instrument settings in 13. Precision and Bias
all reports submitted for the examination. They shall be signed 13.1 Each testing agency has the responsibility of judging
and dated by the responsible qualified personnel performinghe acceptability of its own results. The precision of the results
the tests. The information recorded shall be sufficient to permits a function of the procedures, and facilities utilized, as well as
complete reanalysis of the results. The information shalcompliance to the recommended industry state-of-the-art prac-

include, but is not limited to the following: tices. Reproducible analysis determinations by different users
12.1.1 Sensor manufacturer, model number, nominal peakan be achieved only with identical facilities and trained
frequency response, and serial number, conscientious personnel.
ANNEX

(Mandatory Information)

Al. INSTRUMENT PERFORMANCE REQUIREMENTS

Al.1 Sensors-AE sensors shall be stable over the tempera- Al.1.1 High-frequency sensors, used on metal components
ture range of use and shall not exhibit sensitivity changesf the aerial device, should have the primary resonant fre-
greater than 3 dB over this range. Sensors shall be shieldefiency at 150+ 10 kHz. Minimum sensitivity shall be — 80
against radio frequency and electromagnetic noise interferenesB referred to 1 V per microbar, or — 40 dB for integral preamp
through proper shielding practice or differential (anticoinci-sensors as determined by face-to-face ultrasonic swept-

dent) element design, or both. Sensors shall have omnidiregrequency calibration. AE sensors should not vary in sensitivity
tional response, with variations not exceeding 4 dB from thgnore than 3 dB from the average.

peak response.
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Al.1.2 Low-frequency sensors, used on fiberglass compo- Al1.7.1 General—The main processors shall have a mini-
nents of the aerial device, should have the primary resonamhum of eight independent channel inputs for signal processing
frequency at 60+ 10 kHz. Minimum sensitivity shall be of events. If mixer(s) are used, first-hit event processing for
equivalent or greater than high-sensitivity accelerometers desach channel must be provided.

signed for use at 60 kHz. Al1.7.1.1 Independent processing of counts, events, and
A1.1.3 Up to two sensors may be commoned into a singlemplitude (per event) for each channel is preferred; but as a
channel. minimum, two active processing circuits shall process counts
and amplitude information from metal and fiberglass channels

Al.2 Signal Cable—The signal cable from sensor to pream- independently.

plifier shall not exceed 6 ft (1.8 m) in length and shall be = 59 71 5 The system shall be capable of processing and
shielded against electromagnetic interference. This réqUiresoring at least 100 events/s for limited periods of time.

ment is omitted where the preamplifier is mounted in the sensor 4 7 5 Peak Amplitude DetectierUsable dynamic range
housing, or a line-driving (matched impedance) sensor is usegha” be a minimum of 60 dB with 5 dB resolution over the

A1.3 Preamplifie—The preamplifier may be separate or frequency band from 20 to 400 kHz, and the temperature range
may be mounted in the sensor housing. For sensors witAf use. Not more than 2 dB variation in peak detection
integral preamplifiers, frequency response characteristics maFcuracy shall be allowed over the stated temperature range.
be confined to a range consistent with the operational fre£mplitude values may be stated in volts or dB, but must be
quency of the sensor. If the preamplifier is of differential "€férenced to a fixed gain output of the system (sensor or
design, a minimum of 40 dB of common-mode noise rejectiorP'aMP)- . . o
shall be provided. Unfiltered frequency response shall not vary Al.7.3 Source Locatior-Source location using time differ-

more than 3 dB over the frequency range from 20 to 400 kHzENCe processing between channels is optional, and may be used
and over the temperature range of use. where it improves source identification on the structure.

However, use of the source location algorithms shall not
Al.4 Filters—Filters shall be of the band pass or high passprohibit processing of individual or first-hit sensor information.

type, and shall provide a minimum of — 24 dB/octave signal A1.7.4 Signal Outputs and RecordirgThe processor shall
attenuation. Filters may be located in preamplifier or postprovide as a minimum outputs for permanent recording of the
preamplifier circuits, or may be integrated into the componenfollowing:
design of the sensor, preamplifier, or processor to limit fre- A1.7.4.1 Events by channel (events versus time).
quency response. Filters or integral design characteristics, or A1.7.4.2 Counts versus time or load for metal channels,
both, shall ensure that the principal processing frequency for A1.7.4.3 Counts versus time or load for fiberglass channels,
high-frequency sensors is not less than 100 kHz, and for A1.7.4.4 Amplitude distribution for metal channels,
low-frequency sensors, not less than 25 kHz. Al1.7.4.5 Amplitude distribution for fiberglass channels, and

Al1.5 Power-Signal Cable-he cable providing power to the Al.7.4.6 Load versus time.

preamplifier and conducting the amplified signal to the main Nore Al.1—The required outputs should be based on first-hit infor-
processor shall be shielded against electromagnetic noismation.

Signal loss shall be no more than 1 dB/100 ft (30.4 m) of cable AL.7.5 Load-Measuring Device-The load cell or other

length. Five hundred feet (152 m) is the recommended maxig,» 4 measuring device shall be capable of registering the loads

mum cable length to avoid excessive signal attenuation. Digital,yjieq quring testing within its calibration range. The device

or radio transr_ms;mn of &_gnals IS alloyved consistent WlthshaII be calibrated in a manner and at intervals recommended
standard practice in transmitting those signal forms.

by the manufacturer’'s specifications. The percent error for
A1.6 Main Amplifiers—The main amplifier, if used, shall loads within the loading range of the load cell and readout shall
have signal response with variations not exceeding 3 dB oveot exceed=1.0 % of the reading. In load readouts that possess
the frequency range from 20 to 400 kHz, and temperatur@ultiple-capacity ranges, the verified loading of each range
range of use. The main amplifier shall have adjustable gain, gthall not exceed-1.0 % of the reading. An electronic output of

an adjustable threshold for event detection and counting. the load measuring device, proportional to applied load, shall
be properly conditioned and amplified to match the require-

Al.7 Main Processar ments of the recording device used.
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APPENDIX
(Nonmandatory Information)

X1. ALTERNATIVE LOADING SEQUENCES

X1.1 Test procedures in this test method require testing obe required to completely load the supplemental load-handling
the APD to one and one half ¢&) times rated boom capacity attachment to one and one half times its rated capacity.
and that both the platform(s) shall be rated to twice rated x11.2 One and one half times the rated load capacity

capacity and the supplemental load-handling attachment bg,yjieq at the supplemental load-handling attachment provided
tested to one and one half times rated capacity. In order g5 joes not exceed one and one half times the supplemental

ensure that twice the rated capacity of these components is NRkg-attachment capacity. An additional test would be per-
exceeded and that all components are appropriately loaded f 3 i :

) . . o rmed to test the platform(s) to twice its rated capacity.
testing, loading sequences other than that described in this test P (s) pactty

method can be utilized. Examples of these alternative loading X1:1-3 One and one half times the supplemental load-
sequences are as follows: attachment capacity applied at the supplemental load-handling

X1.1.1 Two times the rated platform(s) capacity applied atattachment plus the remainder of two times the rated load

the platform(s) plus one and one half times the remaining rate&apac'ty applied at the platform(s) provided this does not

load capacity applied at the supplemental load-handling attacl?—xceEd twice the rated platform capacity. An additional test

ment provided this does not exceed one and one half times tHB&Y Pe required to completely load the platform(s) to twice its
supplemental load-attachment capacity. An additional test majfited capacity.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).

10



