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ASTM Publ

ications:

Available from ASTM, 1916 Race Street, Philadelphia, PA 19103-1187.

-Echo Testing

ASTM E 317 Practice for Evaluating Performance Characteristics of Ultrasonic Pulse
Systems Without the Use of Electronic Measurement Instruments

ASTM E 428 Practice for Fabrication and Control of Steel Reference Blocks Used in Ultrasonic
Inspection

ASTM E 1324 Guide for Measurement of Electronic Characteristics of Ultrasonic Examination
Lbactriunmaontc

INSTRUMENTATION AND CALIBRATION:

If instrumer
operations

representafive at the facility performing the instrument calibration.

t calibration is performed in-house, procedures defining the instrument calik
and parameters shall exist and be available for review by the castomer or itg

ration

T™ E 317, or

ed by the

alibration

or customer

Brwise

event voltage

Instrument [calibration records shall meet the requirements of either MIL-STD-2154, AS
specific cugtomer requirements.

Instrument [calibration intervals shall be annual, as a minimum, unless otherwise specif
customer.

If instrument calibrations are not performed by the'audited facility, identification of the ¢
source sha|l be available.

Instrument [calibrations shall comply with the requirements of Table Il of MIL-STD-2154
requirements as applicable.

Course and fine attenuator switch-checks shall be made on an annual basis unless oth
specified by a customer.

Records of|attenuator switch checks shall be available for review by the customer or itg
representafive.

If instruments areloperated from an AC power source, protection shall be provided to p
surges or fluctuations, in accordance with MIL-STD-2154, Para. 5.2.4.

TEST SYSTEMS:

Scanning and indexing equipment shall be of adequate capacity to accommodate the parts being
inspected and shall provide sufficient index capability to assure 100% part coverage.

Scanning and indexing equipment shall permit measurement of both scanning and indexing distances

within £ 0.

1" or as specified by the customer.
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5.2

5.3

5.4

55

5.6

5.7

Manipulating equipment shall provide for measurable control of the search units within 1° in two
mutually perpendicular directions.

Records of equipment maintenance and repair shall be retained and available for review. These
records shall include corrective action, repairs, and results.

Data acquisition mediums such as recorders, C-scans, etc., shall have sufficient accuracy to allow
location of a defect within the customer or controlling specification’s accuracy requirements.

Handling fi

turac t tahla ate hal

¢ movement of

parts in sud

If tubing or
scan motio

If inspectio

IRTTAT 2o o cha
o toioTC o Tt

h a manner that Will prevent damage to the part or injury to personnel.

round bar inspection equipment is used, the scan index shall be synchroniz
N in order to assure complete coverage of the inspected materials.

\ equipment is computer operated, the related software docutmentation shal

to prevent yinauthorized changes and to document any alterations ifnthe programming

TRANSDU

Transducel
performandg

A procedur
acceptancq

Transducet

Beam profi
transducery

CERS:

s shall be stored in such a manner as to prevent damage that would advers
e.

b shall be established which describeshiow transducers are to be evaluated
/rejection criteria for the various types of transducers in use.

s shall be permanently identified with a unique serial number to permit trace

es shall be established, and beam symmetry shall be checked for all immer
that are currently in‘use as required by customer.

For focused immersion transducers in use, the focal spot size or effective beam width 8

length shal
this check s

A procedur
that is perfq

be established*and documented to determine the maximum scan index. Th
hall conformito applicable customer requirements.

ed with the

be controlled
lata.

bly affect their

and lists the

ability.

5ion

nd the focal
e interval of

b shallbe established which defines the standardization, inspection, and defect evaluation
rmed utilizing the various types of transducers in use, i.e., linear array, paintbrush, pitch

catch, etc.

If linear array transducers are being used for straight beam immersion inspection of wrought material,
a procedure shall be established which defines standardization, inspection, and defect evaluation.
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7.2

7.3

7.4

7.5

If transducer wedges and/or shoes are used for contact inspection, they shall be checked initially for
the resulting beam angle and rechecked periodically for wear and changes in the resulting beam

angle.

REFERENCE STANDARDS AND REFERENCE STANDARDS DOCUMENTATION:

Reference standards shall be stored in such a manner as to prevent damage from mishandling,
corrosion, pitting, etc.

/ith applicable

Records shaltbe-matrtamedtoralreferencestandardsthatndicate thercompliaheey
customer specifications.
If hollow cylindrical standards are used, the calibration procedure shall containthe infofmation

necessary {o determine the offset distance “D” to obtain the maximum respanse for all i

grades con

The certific
that would

All referend
depth of ho

PROCEDU

If applicabl
requiremern

If required,
tested.

A general g

If special m
handling of

If applicabl

fained within the procedure.

htion records of calibration standards shall certify that thé,material is free of
pe detrimental to their intended use, as required by thé.customer.

e standards shall be clearly identified as to material type, hole or notch size
e, etc., or they shall be traceable to documentation that provides this inform

RES:

e, ultrasonic inspection procedures-shall contain a statement that, as a minir
ts of MIL-STD-2154 are being met:

a unigue procedure or technigue sheet shall be prepared for each compone

rocedure may be-established for common product forms such as bar, plate,

aterials, such as beryllium or titanium, are being processed, procedures tha
these materials shall be established.

b, written procedures and/or scan plans shall contain the following informatig

nspection

discontinuities

angle and
ation.

num, the

nt being

forgings, etc.

address

Nam

oo

c-and-address of thetesting facitity

Number of the procedure, date, and latest revision letter or number
Appropriate Level Il approval and customer approval

Reference(s) to the controlling specification(s)

A statement to the effect that all personnel performing the inspection operations are qualified

and certified to the applicable contract specification requirements

—h

Identification of program applicability, if applicable
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7.5 Continued:

Approved deviations, if applicable

Specific material and form for which the procedure is written

Inspection method, i.e., contact, immersion, etc.

Manufacturer and model number of equipment being used including recording equipment,
alarm equipment, and distance-amplitude correction equipment

k. Type and size of transducer, including frequency, transducer element materials, sound
beam angle, and description of any wedges, shoes, bubblers, squirters, etc.

T oTa

l. Descrphen-etany-mantptiatngant-scanning-eguipment
m.  Any fequired surface preparation, such as finish, pickling, mechanical cleaning; gtc.
n. Applicable acceptance class requirements
0. Part marking
p. Any |nspection zones or material envelopes, if applicable
g. For domposite parts, a map or grid of the part with locators to assistjin“defect location and
evalyation
r. Trangducer to part distance for through transmission, if applicable
S. Couplant
t. A sc@n plan
u. The method for determining the dB correction factor ¢if required
V. Puls¢ repetition rate, if required
w. Methiod of establishing scan sensitivity
X. Effeqtive beam width of transducer
y. Scan speed and scan index
z. Any limits on reject, noise level, gate leyels
aa. Discontinuity evaluation instructions
ab. Identification of any related software,programs including manufacturer, version, guthor, etc.
ac. Postiinspection cleaning instructions, if required
8. PROCESS|NG CONTROLS:
8.1 Applicable procedures, aceept/reject criteria, and additional instructions that are requirgd for the
inspector tq perform thesinspection shall be readily available to the inspector.
8.2 Reference gtandards:shall be representative of the material being inspected, both in material type and
configuratign, as'specified by customer.

8.2.1 If reference-standardsare notrepresentative of the materiatbemgtested; e procedureshall be
available to compensate for dB attenuation differences between the standard and the part.

8.3 System standardization checks shall be performed prior to and immediately following each inspection,
after any change in equipment settings or modules, every two hours, or according to customer
instructions.
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If required, dynamic (operational) system checks shall be made in accordance with customer
requirements.

A written method shall be established to address the corrective action required if the instrument fails
the post-inspection standardization check.

Parts or material shall be handled per customer requirements and in such a manner as to prevent

damage.

INSPECTIGN-MEFHODBS:

The coupla]
ultrasonic t

Unless othg
COMPLIAN
Compliancg
determine

requiremern
different tyy

The following forms for parts being tested shall be'provided (copies for one part only).

LS T

If parts are
shop pape

The work irj

ht shall be free of air bubbles or other foreign materials which could interferg
pSt.

rwise specified, the water path distance for calibration and inspection shall

ICE:

ompliance With the requirements contained herein*and applicable custome
ts. Parts should be selected to represent a variety of customer requirement
es of processing equipment if more than one ultrasonic line is in use at this

Copy of completed technique_card of procedure.
Copy of completed shop traveler or work order.
Copy of NDT completed feport format.

Copy of customer specification page.

Copy of acceptanceteriteria or drawing data.

serialized or heat'coded, the serial numbers or heat codes shall be maintain
work to assusetraceability.

structiens shall indicate the correct procedure references.

The inspec

with the

be + 0.25 in.

b audits of representative inspections from current production shall be condycted to

and several
facility.

ed on the

ofs,shall follow the planning and other instructions.

Parts shall be clean and free of dirt, scale, oil, or other contaminants that would interfere with the

inspection.

The surface condition of the parts or material to be inspected shall be adequate for the level of
inspection to be performed.
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