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QH”) Designation: F 1430 — 98

Standard Test Method for
Acoustic Emission Testing of Insulated Aerial Personnel

Devices with Supplemental Load Handling Attachments 1

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 tures During Controlled Stimulatién

emission (AE) testing of insulated aerial personnel devices S€nsors o . o
(IAPDs) with supplemental load handling attachments. E 750 Practice for Characterizing Acoustic Emission Instru-

1.1.1 Equipment CoveredThis test method covers the ~_Mmentatios o o
following types of vehicle-mounted insulated aerial personnel E 976 Guide for Determining the Reproducibility of Acous-

devices with supplemental load handling attachments: tic Emission Sensor Resporise _ _
1.1.1.1 Extensible-boom IAPDs, E 1067 Practice for Acoustic Emission Testing of Fiberglass
1.1.1.2 Articulating-boom IAPDs, and Reinforced Plastic Resin (FRP) Tanks/Vessels
1.1.1.3 Any combination of 1.1.1.1 and 1.1.1.2. E 1316 Terminology for Nondestructive Examinatiéns
1.1.2 Equipment Not CoveredThis test method does not F914_1 Test Method fo_r Acoustic Emission for Insulated
cover any of the following equipment: Aerial Personnel Devicés
1.1.2.1 Noninsulated aerial devices, 2.2 Other Standards: _ _
1.1.2.2 Insulated aerial personnel devices without supple- ANSI A92.2 Standard for Vehicle-Mounted Elevating and
mental load handling attachments, Rotating Aerial Devices _
1.1.2.3 Digger-derricks with platform, ASNT SNT-TC-1A Recommended Practice for Personnel
1.1.2.4 Cranes with platform, and Qualification and Certification in Nondestructive Tesfing
1.1.2.5 Aerial devices with load-lifting capabilities located ~Eduipment Manufacturer's Institufe Manufacturers _of
anywhere other than adjacent to the platform. Aerial Devices and Digger-Derricks Council (EMI/

1.2 The AE test method is used to detect and area-locate MADDDC), Nomenclature and Specifications for Truck-
emission sources. Verification of emission sources may require Mounted: . _
the use of other nondestructive test (NDT) methods, such as (&) Extensible Aerial Devices,
radiography, ultrasonics, magnetic particle, liquid penetrant, () Articulating Aerial Devices, and
and visual inspection. (c) Digger-Derricks

Note 1—Warning: This test method requires that external loads be3. Terminology
applied to the superstructure of the vehicle under test. During the test, 3.1 Definitions:

caution must be taken to safeguard personnel and equipment against . .
unexpected failure or instability cgn‘ the \?ehicle or compor?enr:s. ’ 3.11 aCOUSt_'C emission (AEjthe class of ph_enomena
) whereby elastic waves are generated by the rapid release of

1.3 This standard does not purport to address all of thegnergy from a localized source or sources within a material, or
safety problems, if any, associated with its use. It is th§ne transient elastic wave(s) so generated. Acoustic emission is
responsibility of the user of this standard to establish appro{ha recommended term for general use. Other terms that have
priate safety and health practices and determine the applicapeen ysed in AE literature includ#)(stress wave emissiorg)(
bility of regulatory limitations prior to use. microseismic activity, and3j emission or acoustic emission
with other qualifying modifiers.

3.1.2 amplitude (acoustic emission signal amplitugdhe
peak voltage of the largest excursion attained by the signal

2. Referenced Documents

2.1 ASTM Standards:
E 569 Practice for Acoustic Emission Monitoring of Struc-

2 Annual Book of ASTM Standardéol 03.03.

2 Annual Book of ASTM Standardgol 10.03.

4 Available from the American National Standards Institute, 11 West 42nd Street,
1 This test method is under the jurisdiction of ASTM Committee F-18 on 13th Floor, New York, NY 10036.

Electrical Protective Equipment for Workers and is the direct responsibility of 5 ayailable from American Society of Nondestructive Testing, 4153 Arlingate

Subcommittee F18.55 on Acoustic Emission. Plaza, Caller #28518, Columbus, OH 43228.
Current edition approved Nov. 10, 1998. Published February 1999. Originally & ayajlable from the Equipment Manufacturer’s Institute, 410 N. Michigan Ave.,
published as F 1430-92. Last previous edition F 1430-92. Chicago, IL 60611.
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waveform from an emission event. usually FRP or the equivalent.
3.1.3 amplitude distributior—a display of the number of 3.1.17 noise—any undesired signal that tends to interfere
acoustic emission events with signals that exceed an arbitramyith the normal reception or processing of the desired signal.

amplitude as a function of amplitude. 3.1.18 non-overcenter-the feature of an aerial device is
3.1.4 articulating-boom aerial deviee-an aerial device such that the upper boom cannot travel past vertical orientation
with two or more hinged boom sections. with respect to the ground.

3.1.5 attenuatior—the loss of energy per unit distance, 3.1.19 overcenter—the feature of an aerial device is such
typically measured as loss of signal peak amplitude with unithat the upper boom travels past vertical orientation with

distance from the source of emission. respect to the ground.
3.1.6 channel-an input to the main AE instrument that  3.1.20 qualified personnel-personnel who, by possession
accepts a preamplifier output. of a recognized degree, certificate, professional standing, or

3.1.7 commoned-two or more sensors interconnected suchskill, and who, by knowledge, training, and experience, have
that the sensor outputs are electronically processed by a singiemonstrated the ability to deal with problems relating to the
channel without differentiation of sensor origin. subject matter, the work, or the project.

3.1.8 countalsoacoustic emission count—the number of 3.1.21 rated load capacity (RLG)-the maximum allowable
times the acoustic emission signal amplitude exceeds a predegd as stated by the aerial device manufacturer which by
threshold during any selected portion of a test. combination of the platform load and supplemental load, may

3.1.9 decibel (dB)—the logarithmic expression of a ratio of be placed on the aerial device at a designated boom position
two single peak amplitudes. A reference scale expresses ti@d a designated SLHA orientation.
logarithmic ratio of a single peak amplitude to a fixed reference 3.1.22 signal (emission signat}-a signal obtained by detec-
amplitude. tion of one or more acoustic emission events.

3.1.23 supplemental loag-a load which may be affixed to a
supplemental load-handling attachment on an insulated aerial
personnel device.
where: 3.1.24 supplemental load attachment capacity (SLA@)e
A, = 1uV atthe sensor output (before amplification), and maximum allowable load, as stated by the aerial device

Signal peak amplitud@B) = 20 log,, (A/A,)

A, = peak voltage of the measured acoustic emissionmanufacturer, which may be affixed to the supplemental
signal. load-handling attachment at specified positions of the attach-
Acoustic Emission Reference Scale ments.
dB Value Voltage At Voltage At Integral Preamp Sen- ST : :
Sensor Output sor Output (40-dB Gain) 3.1.25 For_deflnltlons of other terms in this test method,
0 1pv 100 pv refer to Terminology E 1316 and EMI/MADDDC.
20 10 pv 1mv 3.2 Definitions of Terms Specific to This Standgske Fig.
40 100 pv 10 mv . )
60 1mv 100 mv 1 and Fig. 2): .
80 10 mv 1v 3.2.1 elbow—the structure connecting the upper boom to
100 100 mv oV the lower boom, about which one boom articulates relative to

3.1.10insulated aerial personnel device (IARBRNny de- the other.
vice (extensible or articulating) which is designed primarily to  3.2.2 elbow pin—the horizontal pin about which the upper
position personnel and may be equipped with a supplement&loom rotates relative to the lower boom.

load handling attachment. 3.2.3lift cylinder—the hydraulic cylinder that lifts the
3.1.11 event (acoustic emission eventd local material lower boom and the extensible boom(s).

change giving rise to acoustic emission. 3.2.4 lower boorm—the structural member, attached to a
3.1.12 event count (Y—the number obtained by counting turntable or base, that supports the upper boom.

each discerned acoustic emission event once. 3.2.5 lower-boom cylinder-the hydraulic cylinder that ar-

3.1.13 extensible-boom aerial devieean aerial device, ex- ticulates the lower boom.
cept the aerial ladder type, with a telescopic or extensible 3.2.6 lower-boom insulatorthe part of the lower boom
boom. made of high-dielectric strength material (usually fiberglass
3.1.14 first-hit—a mode of operation of AE monitoring reinforced plastic or equivalent).
equipment in which an event occurring on one channel will 3.2.7 lower-boom pir-the horizontal pin about which the
prevent all other channels from processing data for a specifieldwer boom is raised and lowered relative to the turntable.
period of time. The channel with a sensor closest to the 3.2.8 outriggers—the structural members that, when prop-
physical location of the emission source will then be the onlyerly extended or deployed on firm ground, assist in stabilizing
channel processing data from that source. the vehicle on which the aerial device is mounted.
3.1.15insulated aerial device-an aerial device designed 3.2.9 pedestal-the stationary base of the aerial device that
with dielectric components to meet a specific electrical insusupports the turntable.
lation rating. 3.2.10 platform—the personnel-carrying component of an
3.1.16 insulator—any part of an aerial device such as, butaerial device, such as a bucket, basket, stand, or equivalent.
not limited to, the upper boom, lower boom or supporting 3.2.11 platform pin—the horizontal pin about which the
structure, made of a material having a high dielectric strengthplatform rotates relative to the upper boom.



NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

iy F 1430
20
2l ) !
3 3
)
2
S
)
Q 7
- 9
6 8
8
6
(¢}
7
6
11
12—
13
16 14
15
Ve 18
——17
19
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 IAPD Nomenclature Diagram

3.2.12 rated platform capacity (RP&}the maximum load 3.3 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 FRP—Fiberglass Reinforced Plastic

personnel and all items carried on or in the platform. 3.3.3 IAPD—Insulated Aerial Personnel Device(s)
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 RLG—Rated Load 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 affixes 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 IAPD while it is being monitored by sensors that are
supports the boom(s). sensitive to acoustic emissions (AE) caused by active defects.
3.2.17 upper boorm-the structural member, attached to the These acoustic emissions can be generated by, but are not
lower boom, that supports the platform. limited to, the following: crack nucleation movement or
3.2.18 upper-boom cylinderthe hydraulic cylinder that propagation in the metal components; or matrix crazing,
articulates the upper boom. delamination or fiber breakage of the fiberglass reinforced

3.2.19 upper-boom drive mechanissmeans, such as link- plastic (FRP) material; or both.
age, cables, sheaves, and gears, used to produce upper-boo.2 The IAPD is loaded at a uniform rate until a predeter-

articulation. mined load is reached, which is held for a period of time. The
3.2.20 upper-boom tip—the end of the upper boom to which load is removed and the cycle is repeated. Acoustic emissions
the platform is attached. are monitored during both cycles and the data is evaluated.
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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. Qutrigger 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 IAPD Nomenclature Diagram
5. Significance and Use (visual, liquid penetrant, radiography, ultrasonics, magnetic

5.1 This test method provides a means of evaluating acoudarticle, etc.). Other nqndestructive tests may be required to
tic emissions generated by the rapid release of energy frodpcate defects present in IAPDs. . .
localized sources within an IAPD under controlled loading. 9-5 Defective areas found in aerial devices by this test
The resultant energy releases occur during intentional applicd€thod should be repaired and retested as appropriate. Repair
tion of a controlled predetermined load. These energy releasg$ocedure recommendations are outside the scope of this test
can be monitored and interpreted by qualified individuals. Method.

5.2 This test method permits testing of the major COMPO5  personnel Qualifications
nents of an aerial device under controlled loading. This test ) .

6.1 This test method shall be performed by qualified per-

method utilizes objective criteria for evaluation and may be el . ) .
discontinued at any time to investigate a particular area ofonnel. Qualification shall be in accordance with an established

concern or prevent a fault from continuing to ultimate failure, Witten program, consistent with the established format of
5.3 This test method provides a means of detecting acoustfeSNT SNT-TC-1A for training, qualification, and certification

emissions that may be defects or irregularities, or bothOf Personnel for conducting AE testing.

affecting the structural integrity or intended use of the aerial Nore 2—Personnel performing subsequent nondestructive evaluation

device. (visual, liquid penetrant, radiography, ultrasonic, magnetic particle, etc.)
5.4 Sources of acoustic emission found with this teston aerial devices should be certified in accordance with ASNT SNT-

method shall be evaluated by either more refined acoustiEC-1A guidelines.

emission test methods or other nondestructive techniques 6.2 Acoustic emission test personnel shall be familiar with
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the design, manufacture, and operation of aerial devices. 8.4 The mounting of sensors shall be in accordance with
Relevant information is contained in ANSI A92.2 and manu-Practices E 569 and E 650. The couplant used shall not affect
facturers’ operating and service manuals. the performance of the aerial device.

7. Acoustic Emission Instrumentation NOTE_4—The couplant shogld pe compatible with the aerial device; not
) ~__ apossible cause of contamination. The couplant should be completely
7.1 The AE instrument shall be capable of data acquisitiofiemovable from the surface after testing, leaving the original surface

from discrete channels within a frequency band of 20 to 200ntact.

KHz. The number of AE instrument channels shall be deter- . L .

mined by the attenuation characteristics of the aerial device iﬁ - Acoustic Emission (AE) Instrumentation System

order to provide coverage of those components identified in Performance Check

Table 1. A detailed description of instrumentation characteris- 9.1 Performance verification shall be made with an AE

tics is included in Annex A1l. simulator immediately prior to application of test load. This
simulator should be capable of producing a transient elastic

total coverage of the components identified in Table 1. The instrumen ave having an amplitude representative of the AE signals to

should be capable of recording the following: time, events, counts, e recorded. . . .
amplitude, and load. Hard copy records shall be provided by the 9.2 The AE simulator may be gas jet, pencil lead break

Note 3—Use of a minimum of 8 channels does not necessarily imply,

instrument or available through a direct interface. technique, or an electronically induced event or equivalent.
] 9.3 The detected peak amplitude of the simulated event at a
8. Test Preparation fixed distance, typically 6 to 9 in. (152 to 228 mm), from each

8.1 Prior to the AE test, perform a visual observation of thesensor shall not vary more than 6 dB from the average of all the
aerial device to determine as far as practicable that theensors on the same type material. The detected peak ampli-
components to be tested are free from any condition that maigide of any sensor shall not exceed 90 dB to avoid saturation
prohibit the test or adversely affect test results. of the preamplifier.

8.2 The components to be monitored in an IAPD shall o
include but not be limited to those listed in Table 1. Additional 10- System Calibration
channels and sensors may be used to supplement the minimum10.1 Subject the AE system to a thorough calibration and
test requirements and improve location resolution. functional check to verify accurate performance in accordance

8.3 Position the sensors on the FRP and metal portions ofith the manufacturer’s specification, in conjunction with
the components identified in Table 1. The extent of thePractice E 750. Perform calibration annually as a minimum in
coverage is determined by the number of sensors used and teecordance with a written calibration procedure. Include in the
attenuation characteristics of the individual components, andalibration, as a minimum: calibration of threshold levels,
can be verified by a simulated AE technique as indicated immplitude measurement circuits, count measurement circuits,
Guide E 976. Record the amplitude of the simulated AE sourc&E sensors, and load measuring devices.
at a distance of 12 in. (304 mm) from the sensor as a reference.10.2 Subject the AE system to a routine calibration check,
Continue to move the simulated AE source away from thewhich shall include as a minimum, verification of threshold
sensor until the amplitude is no more than 15 dB less than thievels and amplitude measurement calibration. Perform cali-
reference amplitude. This will establish the maximum area obration checks at monthly intervals or after 40 h of operation,
coverage of the sensor. whichever is more frequent.

11. Procedure

TABLE 1 I1APD Components to Be Monitored with Acoustic 11.1 Test articulating-boom IAPDs in positions such that the

Emission . . .
- i — : components indicated in Table 1 can be monitored. Recom-
Component \dentification - prticulating: - Bxtensidle’ mended test positions as illustrated in Fig. 3, Fig. 4, or their
equivalents may be used.
Platform A X B X . . .
Platform Attachment B X X 11.2 Test extensible-boom IAPDs in positions such that the
Upper Boom c X X components indicated in Table 1 can be monitored. Recom-
UP&Z;Z?& :r?f;fgggw D X NA® mended test positions as illustrated in Fig. 5 or their equiva-
: lents may be used
Upper and Lower Section of E X NA ' . . .
Lower Boom 11.3 Attach the load measuring device to the load applica-
#ﬁ‘:ﬁ;ﬁg‘;’;‘d'”;;';gn Bearin (F; ; NQ tion system which in turn shall be attached to an adequate dead
Pedestal ’ H X X weight or anchor. . . .
Intermediate Boom [ NA X 11.4 Employ the following methods to provide sufficient
gi‘g’slfeiﬁgl Load Attachment i NQ i load on the aerial lift to evaluate its structural condition using
AE techniques.
Arm
Supplemental Load Attachment L X X 11.4.1 Apply the test load(s) to the platform(s) in accor-
Bracket dance with Test Method F 914. The method of load application
“Refer to Figs. 1 and 2 for illustration of components. and attachment to the platform shall not permanently deform

BThe use of the symbol “X” indicates the need to monitor this component with th |latf
acoustic emission. e platrorm.

CThe use of the symbol “NA” indicates that acoustic emission does not apply. 11.4.2 The method of load application and attachment to the
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TEST POSITION NO. 1 TEST POSITION NO. I:
TEST TEST
A
LoaDs 58 € SLHA HORIZONTAL LOADS 5 & 6
AND FULLY SLHA HORIZONTAL
l EXTENDED AND FULLY
CYLINDER EXTENDED
EXTENDED CYLINDER
TO FULL BOOM BOOM EXTENDED
TRAVEL HORIZONTAL 70 FULL BOOM T
TRAVEL HORIZONTAL

TEST
LOADS 3 & 4

TEST
TEST LOADS 3 & 4
LOADS 1 & 2
TEST

LOADS 1 & 2

TEST POSITION NO. 2:

TEST POSITION NO. 2:
TEST

LOADS 5 & &
SLHA HORIZONTAL

AND FULLY
EXTENDED

SLHA HORIZONTAL
AND FULLY

EXTENDED
BOOM HORIZONTAL l
TEST TEST
LOADS 3 & 4 LOADS 3 & 4
LOVER BOOM POSITIONED
[Bab RATING Wit UrpeR . TEST (NOTE: ND LOAD ON PLATFORM)
LDAD RATING WITH UPPER , )
BODM HORIZONTAL LOADS 1 & 2 CYLINDER
EXTENDED
TO FULL BOOM
TRAVEL

The following notes apply to Figs. 3(a), 3(b), and 4:
UPPER BOOM
ELEVATED AS FAR
AS POSSIBLE WITH
SLHA POSITIONED
HORIZONTALLY

Note 1—Refer to Fig. 5 for test loads.

Note 2—Position the truck in the most favorable stable position, on
firm, level ground.

Note 3—Extend the outriggers.

Note 4—Refer to the manufacturers’ load charts, operational manuals,
and decals before testing.

NoTte 5—Maintain weights (test loads) within 2 ft of the ground at all
times.

Note 6—The unit must be tested in both positions.

FIG. 3 Overcenter Articulating-Boom IAPD Recommended Test

Positions and Test Loads

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

11.6.4 Amplitude distribution for metal channels,
11.6.5 Amplitude distribution for fiberglass channels, and
SLHA shall simulate in-field use as closely as possible. 11.6.6 Load versus time.
11.4.3 The test loads applied to an IAPD shall be as follows: 11.7 If any test inputs indicate to the operator that damage
11.4.3.1 The test load applied to the aerial device platcould be occurring to the device, stop the test and evaluate the
form(s) shall be two times the rated platform capacity (RPC)condition or resolve the condition, or both, prior to restarting

11.4.3.2 The test load applied to the IAPD supplementathe test. Otherwise, complete the test procedure as outlined in
load handling attachment (SLHA) shall be one and one halfi1.8.

times the supplemental load attachment capacity (SLAC) with
the a}ttachmeljt oriented to position the supplemental load at tgfining when the test should be stopped immediately for fear of damage.
maximum horizontal reach from the platform pin. The test loadryese gyidelines are not acceptance criteria
shall not exceed two times the rated load capacity (RLC) of the (a) More than 150 total first-hit events with amplitude greater than 70
IAPD. dB on FRP and metal channels combined.
11.4.3.3 The test load applied to the end of the upper boom (b) More than 150 000 total first-hit counts with amplitude greater than
shall be two times the RLC of the IAPD. 40 dB on FRP and metal channels combined.
11.5 All components of the load application system shall be 11.8 Perform the loading sequence as illustrated in Fig. 6 or
capable of supporting the test load. a suitable alternative sequence (see Appendix X1).
11.6 As a minimum, record the following data during the 11.8.1 For 2 min prior to applying the load, use the AE
test: instrumentation to detect background noise. If any background
11.6.1 Events by channel (events versus time), noise is observed, identify the source of the noise, and if
11.6.2 Counts versus time or load for metal channels, possible, eliminate such before loading begins. If the back-
11.6.3 Counts versus time or load for fiberglass channels,ground noise is excessive, reschedule the test for another time

Note 5—The following AE data can be used as guidelines for deter-
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TEST POSITION NO. I:

TEST
LOADS S & 6

TEST
LOADS 3 & 4

TEST
LOADS 1 & 2

BOOMC(S> AND SLHA
HORIZONTAL AND
FULLY EXTENDED

TEST POSITION NO. e:

SLHA HORIZONTAL

AND FULLY
EXTENDED
) J
TEST
LOADS 3 & 4

(NOTE: NO LOAD ON PLATFDORM)

BOOM AT MAXIMUM ELEVATION

BOOMCS) FULLY RETRACTED

FIG. 5 Extensible-Boom IAPD Recommended Test Positions and
Test Loads

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

11.8.2.1 Apply a test load equal to twice the rated platfor
capacity, at a uniform rate, between 3 and 10 Ibf/s, until the te

load is attained.Gaution: Do not exceed twice the RLC.)
11.8.2.2 Hold the test load for 4 min.

ACOUSTIC EMISSION TEST SEQUENCE FOR INSULATED AERIAL PERSDONNEL
DEVICE WITH SUPPLEMENTAL LOAD HANDLING ATTACHMENT

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

L0AD LBaD
[+ %

LDAD = 2 x RLC —_—

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

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 IAPD Acoustic Emission Test Sequence

TIME

load attachment capacity to the supplemental load attachment
at a uniform rate between 10 and 30 Ibf/s until the supplemen-
tal load attachment test load is attaine@aqtion: Do not
exceed twice the RLC.)

11.8.3.2 Hold the test load for 4 min.

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

11.8.3.4 Wait a minimum of 4 min prior to proceeding with
the loading sequence.

11.8.3.5 Repeat 11.8.3.1-11.8.3.4.

11.8.4 RLC Loading Sequence

11.8.4.1 Atthe end of the 4-min waiting period, apply a test
load equal to twice the rated load capacity of the aerial device
to the end of the upper boom at a uniform rate between 10 and
30 Ibf/s until the test load is attained.

11.8.4.2 Hold the test load for 4 min.

11.8.4.3 Remove the test load at a uniform rate between 20
and 40 Ibf/s.

11.8.4.4 Wait a minimum of 4 min prior to proceeding with
the loading sequence.
11.8.4.5 Repeat 11.8.4.1-11.8.4.3.
11.9 For each additional test position, repeat 11.8-11.8.4.5.
11.10 Pass/Fail Criteria for Emission Testing of FRP Com-
ponents

11.10.1 The following acceptance criteria are valid only

mwhen using this test method and applied loads remain constant

Squring hold cycles. The following A/E responses from moni-

toring FRP components constitute acceptance:
11.10.1.1 Zero events or counts, or both, during the last 3
min of the second hold, at test load, or,

Note 6—The leak down rate of the aerial personnel device’s hydraulic  11.10.1.2 Fewer total events or counts, or both, recorded

system could invalidate the AE data.

during the second hold period at test load than the total events

11.8.2.3 Remove the load at a uniform rate, between 6 andr counts, or both, recorded during the first hold period (Kaiser

20 Ibf/s.

effect). A clear reduction in the rate of acoustic activity over

11.8.2.4 Wait a minimum of 4 min prior to proceeding with both hold periods should also be observed (that is, the slope of

the loading sequence.
11.8.2.5 Repeat 11.8.2.1-11.8.2.4.
11.8.3 SLHA Loading Sequence

events/time or counts/time decreases over the hold periods).

11.10.2 Acoustic responses outside the preceding described
parameters are unacceptable to this test method. Suitability for

11.8.3.1 At the end of the 4-min waiting period, apply a testservice of FRP components that do not meet this test method
load equal to one and one half times the rated supplementaitust be carefully evaluated.
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12. Report 12.3.1.1 Identify the type of load application; that is, con-
12.1 Test Instrumentatioa-include instrument settings in Stant load versus time or constant displacement versus time,

all reports submitted for the examination. They shall be signe@nd
and dated by the responsible qualified personnel performing 12.3.1.2 The variation of load versus time during each of the
the tests. The information recorded shall be sufficient to permitoad hold periods in pounds or percent of full load.
complete reanalysis of the results. The information shall 12.4 Report the following information:
include, but is not limited to the following: _ 12.4.1 The method used for determination of the test load,
12.1.1 Sensor manufacturer, model number, nominal peak 12 4 2 Permanent data record in the form of charts, graphs,
frequency response, and serial number, or event line listings, or a combination thereof,
12.1.2 Methods of sensor attachment and type of couplant, 15 4 3 Ambient conditions during test, such as wind, tem-

anfz 1.3 Diagram or sketch of sensor locations includin GPerature, rain, etc., and
v 9 98 1244 Any additional information that may be of use.

description indicating areas of coverage. e
12.2 Aerial Device—All submitted reports of the examina- _ +2-5 Any departure from the procedures specified in this test
tion shall include, but not be limited to the following informa- Method shall be adequately justified and documented in the test

tion: record.

12.2.1 The aerial device manufacturer, model, serial num-13 Precisi d Bi
ber, and year of manufacture, - Frecision and bias
12.2.2 General description including rated platform capac- 13.1 Each testing agency has the responsibility of judging

ity of the insulated personnel aerial device, and the acceptability of its own results. The precision of the results
12.2.3 Modifications, changes, repairs, and damage or suss a function of the procedures, and facilities utilized, as well as
pected damage to the aerial device. compliance to the recommended industry state-of-the-art prac-
12.3 Other Test Information tices. Reproducible analysis determinations by different users
12.3.1 Report the description of load application and meaean be achieved only with identical facilities and trained
sured test load sequence: conscientious personnel.
ANNEX

(Mandatory Information)

Al. INSTRUMENT PERFORMANCE REQUIREMENTS

Al.1 Sensors-AE sensors shall be stable over the temperashielded against electromagnetic interference. This require-
ture range of use and shall not exhibit sensitivity changesnentis omitted where the preamplifier is mounted in the sensor
greater than 3 dB over this range. Sensors shall be shielddwusing, or a line-driving (matched impedance) sensor is used.
against radio frequency and electromagnetic noise interference - .
through proper shielding practice or differential (anticoinci- A1-3 Preamplifier—The preamplifier may be separate or
dent) element design, or both. Sensors shall have omnidiref?y bé mounted in the sensor housing. For sensors with

tional response, with variations not exceeding 4 dB from thdntegral preamplifiers, frequency response characteristics may
peak response. be confined to a range consistent with the operational fre-

A111 High-f d al uency of the sensor. If the preamplifier is of differential

¢ th. S '? d re_quen%y sledn?]ors, Liﬁe on meta compotn(fan esign, a minimum of 40 dB of common-mode noise rejection
gueniyagtniwf\ggel’(:z oll\J/Iinimetjvme se?]s?tz\l/riTt?rgh;?Isggin%reéha" be provided. Unfiltered frequency response shall not vary
dB referred to 1 V per microbar, or — 40 dB for integral preampmore than 3 dB over the frequency range from 20 to 400 kHz,

. . nd over the temperature range of use.
sensors as determined by face-to-face ultrasonic swep?— P g

frequency calibration. AE sensors should not vary in sensitivity A1.4 Filters—Filters shall be of the band pass or high pass
more than 3 dB from the average. type, and shall provide a minimum of — 24 dB/octave signal
Al.1.2 Low-frequency sensors, used on fiberglass compaattenuation. Filters may be located in preamplifier or post-
nents of the aerial device, should have the primary resonamreamplifier circuits, or may be integrated into the component
frequency at 60+ 10 kHz. Minimum sensitivity shall be design of the sensor, preamplifier, or processor to limit fre-
equivalent or greater than high-sensitivity accelerometers deyuency response. Filters or integral design characteristics, or

signed for use at 60 kHz. _ ~ both, shall ensure that the principal processing frequency for
Al.1.3 Up to two sensors may be commoned into a singléigh-frequency sensors is not less than 100 kHz, and for
channel. low-frequency sensors, not less than 25 kHz.

Al.2 Signal Cable—The signal cable from sensor to pream- A1.5 Power-Signal Cable-he cable providing power to the
plifier shall not exceed 6 ft (1.8 m) in length and shall bepreamplifier and conducting the amplified signal to the main
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processor shall be shielded against electromagnetic noiseeferenced to a fixed gain output of the system (sensor or
Signal loss shall be no more than 1 dB/100 ft (30.4 m) of cablgpreamp).
length. Five hundred feet (152 m) is the recommended maxi- Al1.7.3 Source Locatior-Source location using time differ-
mum cable length to avoid excessive signal attenuation. Digitaénce processing between channels is optional, and may be used
or radio transmission of signals is allowed consistent withwhere it improves source identification on the structure.
standard practice in transmitting those signal forms. However, use of the source location algorithms shall not
) - ) o prohibit processing of individual or first-hit sensor information.
Al1.6 Main Amplifiers—The main amplifier, if used, shall A1.7.4 Signal Outputs and RecordingThe processor shall

have signal response with variations not exceeding 3 dB OV&Srovide as a minimum outputs for permanent recording of the
the frequency range from 20 to 400 kHz, and temperaturgouowing:

range of use. The main amplifier shall have adjustable gain, or o1 7.4.1 Events by channel (events versus time).
an adjustable threshold for event detection and counting. A1.7.4.2 Counts versus time or load for metal channels,
A1.7 Main Processar Al1.7.4.3 Coun.ts versus Fimg or load for fiberglass channels,
) . Al.7.4.4 Amplitude distribution for metal channels,
Al.7.1 General—The main processors shall have a mini- A1 7 4 5 Amplitude distribution for fiberglass channels, and
mum of eight independent channel inputs for signal processing o1 7.4.6 Load versus time.
of events. If mixer(s) are used, first-hit event processing for
each channel must be provided. Note Al.1—The required outputs should be based on first-hit infor-
Al1.7.1.1 Independent processing of counts, events, andation-
amplitude (per event) for each channel is preferred; but as a A1.7.5 Load-Measuring Device-The load cell or other
minimum, two active processing circuits shall process countfoad-measuring device shall be capable of registering the loads
and amplitude information from metal and fiberglass channelapplied during testing within its calibration range. The device

independently. shall be calibrated in a manner and at intervals recommended
Al1.7.1.2 The system shall be capable of processing andy the manufacturer's specifications. The percent error for
storing at least 100 events/s for limited periods of time. loads within the loading range of the load cell and readout shall

Al1.7.2 Peak Amplitude DetectierUsable dynamic range notexceedt1.0 % of the reading. In load readouts that possess
shall be a minimum of 60 dB with 5 dB resolution over the multiple-capacity ranges, the verified loading of each range
frequency band from 20 to 400 kHz, and the temperature rangghall not exceed:-1.0 % of the reading. An electronic output of
of use. Not more than 2 dB variation in peak detectionthe load measuring device, proportional to applied load, shall
accuracy shall be allowed over the stated temperature rangee properly conditioned and amplified to match the require-
Amplitude values may be stated in volts or dB, but must bements of the recording device used.

APPENDIX
(Nonmandatory Information)

X1. ALTERNATIVE LOADING SEQUENCES

X1.1 Test procedures in this test method require testing of X1.1.2 Two times the rated load capacity applied at the
IAPDs to twice (2X) rated load capacity and that both thesupplemental load-handling attachment provided this does not
platform(s) and the supplemental load-handling attachmenéxceed two times the supplemental load-attachment capacity.
also be tested to twice their rated capacity. In order to assur&n additional test would be performed to test the platform(s) to
that twice the rated capacity of these components is nofwice its rated capacity. An additional test may be required to

exceeded and that all components are appropriately loaded fgpmpletely load the supplemental load-handling attachment to
testing, loading sequences other than that described in this tegjice its rated capacity.

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 atyachment plus the remainder of two times the rated load
the platform(s) plus two times the remaining rated load.gnacity applied at the platform(s) provided this does not
capacity applied at the supplemental load-handling attachment coeq twice the rated platform capacity. An additional test

provided this does not exceed two times the supplement ay be required to completely load the platform(s) to twice its

load-attachment capacity. An additional test may be required t .
completely load the supplemental load-handling attachment tgated capacity.

twice its rated capacity.
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The American Society for Testing and Materials 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 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, 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).
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