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(R) Ultrasonic Inspection
Titanium and Titanium Alloy Bar, Billet and Plate

RATIONALE

AMS2361D is a complete revision of this specification.

1. SCOPE

1.1 Purpose

This specification cove
(6.4 mm) and overin c

1.1.1
1.2 Application

This procedure has b
structural discontinuitie
1.21 Testing norma
upon by purch

1.2.2 The requiremgnts of this specification may.be met by performance of ultrasonic insp4

follows:

1.2.2.1 Perform UT td
requirements

1.2.2.2 Perform UT tq
specified herei

2. APPLICABLE DO(

rs the procedure for ultrasonic inspection of wrought titanium and titanium 4
Foss-section (thickness) or diameter.

ben used typically for locating internal defects, such as cracks, voids, sp
s, which may or may not be exposed to the'surface, but usage is not limited

ly will be by longitudinal wave procedure, but shear wave procedure may
hser and vendor.

AMS2628 for material’ up to and including 10 inch (254 mm) diameter
pecified herein.

AMS2628-for* material over 10 inch (254 mm) diameter to meet the (
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lloy products 0.25 inch
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to such applications.
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2.1

SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside

USA and Canada) or 7
AMS2380
AMS2628
AMS4928

SAE J300

24-776-4970 (outside USA), www.sae.org.

Approval and Control of Premium-Quality Titanium Alloys

Ultrasonic Immersion Inspection-Titanium and Titanium Alloy Billet Premium Grade

Crankcase Oil Viscosity Classification

Titanium Alloy Bars, Wire, Forgings, Rings, and Drawn Shapes, 6Al - 4V, Annealed

2.2 ASTM Publicatio

Available from ASTM
610-832-9585, www.ay

ASTM E 127  Fabric
ASTM E 317  Evalug

Electrg
ASTM E 428  Fabric

2.3 AlA Publications

Available from Aerosp)
703-358-1000, www.ai

ns

nternational, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken
tm.org.

hting and Checking Aluminum Alloy Ultrasonic Standard Reference Blocks

ting Performance Characteristics of Ultrasonic Pulse=Echo Testing Syster]
nic Measurement Instruments

htion and Control of Steel Reference Blocks Used*in Ultrasonic Inspection

ace Industries Association, 1000 Wilson Boulevard, Suite 1700, Arlington,
p-aerospace.org.

NAS-410 NAS g
2.4  ANSI Publicatior

Available from Americ

4900, www.ansi.org.
ANSI B46.1 Surfac

2.5 ASNT Publicatio

ertification & Qualification of Néndestructive Test Personnel
S

hn National Standards Institute, 25 West 43rd Street, New York, NY 1003

e Texture

NS

, PA 19428-2959, Tel:

ns Without the Use of

VA 22209-3928, Tel:

6-8002, Tel: 212-642-

Available from Americ

Lane, Columbus, OH

an_Soclety for Nondestructive Testing, P.O. BoxX 28518, 17 TT ATlingate
43228-0518, Tel: 800-222-2768 (inside U.S. and Canada) or 614-274-6003 (outside USA), www.asnt.org.

ASNT-TC-1A Recommended Practice, Personnel Qualification and Certification in Nondestructive Testing

2.6  ATA Publications

Available from Air Transport Association of America, Inc., 1301 Pennsylvania Avenue, NW, Suite 1100, Washington, DC
20004-1707, Tel: 202-626-4000, www.airlines.org.

ATA-105 Guidelines for Training and Qualifying Personnel in Nondestructive Testing
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3. TECHNICAL REQUIREMENTS

3.1 Qualification

3.1.1 Personnel

Shall be qualified and certified in accordance with NAS-410. Alternate procedures, i.e., ASNT-TC-1A or ATA-105, may be
used if specified by the drawing or purchase order. It is the supplier's responsibility to ensure that personnel are certified

and function within the

3.1.2 Facilities

limits of the applicable specification or procedure.

Shall be subject to su
Reference specificatio]
personnel shall be ava
3.1.3  Written Proceg
Ultrasonic inspections
shall identify the type
corrected beam/type fq
actual test. Procedures
equivalent information.

3.2 Equipment
3.2.1 Basic Ultrason

Shall be capable of pr
energy levels. The ult

except as permitted in 3.2.2.2. Gates, distance-amplitude correction systems, and other electr

testing and interpretati
of these, may be used,

3.21.1 Instrument L

The instrument performance characteristics shall be evaluated in accordance with ASTM E 317 exd

3.2.1.11

The calibration block used for evaluating vertical linearity shall be as shown in Figure 1

Vey and approvat by eftherthe purchaser or a third party that 15 indepen

hs, procedures, and documentation necessary to verify the qualificatioh
lable to purchaser, when requested.

ure

performed in accordance with this specification shall be detailed in written p
of ultrasonic equipment, method(s) of test, ultrasonic test reference, s

cusing and frequency, method of reporting indications, ‘and all other instruc
shall be detailed sufficiently that another qualified ‘investigator could duplid

¢ Test Instrument

pducing, receiving, and displaying‘high-frequency electrical pulses at the re
asonic instrument shall be of\the pulse-echo type capable of operating at

bn shall be used as required. An alarm system, a recorder, or an auto-stop

nearity

3.21.1.2

The verticqll linearity plot and the tolerance limits shall be as shown in either Figure 2 o

lent of the purchaser.
bf equipment and test

rocedures. Procedures
parch unit type, style,
ions that pertain to the
ate the test and obtain

uired frequencies and
2.25 through 10 MHz
bnic aids to ultrasonic
device, or combination

ept as follows:

Figure 2A.

3.21.1.3

The horizontal linearity check shall be made by plotting signal displacement against known thickness in the

range of 1 to 5 inches (25 to 125 mm) in 1-inch (25-mm) increments; the allowable difference in thickness
between that indicated by the signal displacement and the actual measured thickness shall be within £3% of
the measured thickness of the respective block. Substitute performance checks are permissible when agreed
upon by purchaser and vendor.
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3.2.1.2 Instrument Sensitivity (example of formula use for amplitude ratio)

Instrument sensitivity or gain controls shall function so that a given amount or degree of sensitivity can be repeated or
returned to with an accuracy of £10% of the original pip height. If signal attenuators are used, they shall be accurate over
the attenuation range and test frequency used so that the attenuation measurement will represent an amplitude ratio
within £10% of the correct value. The decibel (dB) attenuation value may be converted to an amplitude ratio by use of
tables with dB versus voltage ratios. Alternately, it may be calculated from the relationship in Equation 1.

-1dB

. . 1
Amplitude Ratio = Log

3.2.2 Ultrasonic Search Units

Shall be capable of transmitting and receiving ultrasonic vibrations at the frequency and energy |evels specified below.
The frequency used s$hall be the highest practical ultrasonic frequency which will provide’ thg required penetration,
resolution, and signal tp noise.

3.2.2.1  Search Unit Dimensions and Styles

For both contact and immersion tests with either longitudinal or shear mode,‘the choice of transducer dimension, style,
type, etc is dependent on the test and the approved test procedure. In~general, for immersiop testing, flat-faced or
corrected-beam transglucers with diameters 3/8 through 1 inch (9.5:ithrfough 25.4 mm) or reg¢tangular units with a
maximum area of 1 square inch (6.5 cm2) are acceptable. Contact units'with a maximum area of 1 square inch (6.5 sz)
with 1/2 inch (12.7 mnp) minimum to 1-1/8 inch (28 mm) maximum>dimensions are acceptable for longitudinal testing,
while 1 square inch (6.5 cm2) or 1 by 1/2 inch (25 by 12.7 mm)<transducers are acceptable for gshear testing. Use of a
focused, paint brush, liquid delay, special size, or other special{ransducer is acceptable when agréed upon by purchaser
and vendor.

3.2.2.2 Shall be the|highest practical frequency whichwill provide the penetration and resolution| required. Frequencies
lower than 2.25 MHz for longitudinal inspéections or 1.0 MHz for shear inspections shall not be used unless
agreed upon by purchaser and vendor;

3.2.3 Voltage Regulator

If fluctuations in line vdltage cause variations exceeding +5% in a signal with an amplitude equal to[the upper linearity limit

of the instrument, a vpltage regulatershall be used on the power source; this requirement doep not apply to battery-

powered units.

3.24 Couplant

3.2.41 Immersion Method

For inspection by the immersion method, clean tap water shall be used as the couplant material; rust inhibitors, wetting
agents, or both, may be added. The water shall be free of visible air bubbles which could interfere with the ultrasonic test.

3.2.4.2 Contact Method

For inspection by the contact method, SAE 30 motor oil in accordance with SAE J300 or cellulose gum shall be used as
the couplant material. Other types of couplant materials that have been proven acceptable for a particular type of test may
be used if agreed upon by purchaser and vendor. Chloroprene rubber sheet or similar material may be used between the
transducer and the product being tested to prevent excessive transducer wear provided adequate compensation for its
use is made.
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3.2.5 Longitudinal Reference Standards

Shall be fabricated from AMS4928 titanium alloy or from other titanium alloy acoustically similar to the alloy to be tested.
The procedures established in ASTM E 127 and ASTM E 428 are recommended for manufacturing ultrasonic reference
blocks for straight beam testing.

3.2.5.1

3.2.5.11

3.25.2

3.25.3

3.2.5.3.1

1/8 inch (3.2 mm), T mjnus (1/8 inch) 3.2 mm.

3.2.5.3.2

1/2T and 1/4 inch (6.4 mm).

3.2.5.3.3

1/2T, 1/4T, and 1/4 inch (6.4 mm).

3.25.34

Acoustic compatibility between the reference standard material and the material to be tested shall be within
12 dB. If the acoustic compatibility is within 2.5 dB, no gain compensation is required for inspection. If the
acoustic compatibility differences are greater than 2.5 dB but less than 12 dB, the instrument sensitivity shall be
increased to compensate for the differences in acoustic compatibility. If the acoustic compatibility differences
are greater than 12 dB, a different reference standard shall be used.

Compare mn from the reference
standard and the part being tested. The db per inch (25 mm) comparison using(bjck reflections is also
frequently lused. Other acoustic compatibility comparison measurements may.‘be used when permitted by
purchaser

For testing flat surfaces, flat test blocks shall be used. For testing curved'surfaces, the reference standards
shall have similar contour within approximately +25% of the radius of curvature of the dinensions being tested.
Surface finish of the calibration standard shall be similar to that of the’ material being tested.

For longitudjnal wave calibration, the calibration reflectors shall’be flat-bottom holes. [The distance from the
entry face of|the ultrasonic beam to the bottoms of the calibration holes (test metal distafpce) are recommended
as follows, bpsed on the material contour and section thickness "T". Alternate calibration |points may be used as
long as altefnate FBH’s for the shortest test metal distarice FBH are not longer than specified herein and
alternate FBH'’s for the longest test metal distance FBH are not shorter than specified herein.

Rounds 0.5 to 0.5 inch (6.35 to 12.7 mm) in Diameter

Rounds 0.p to 2 inches (12.7 to 51 mm), Inclusive, in Diameter

Rounds Oyer 2 to 5 inches (51 to 127 mm), Inclusive, in Diameter

Rounds Oyer 5.ifches (127 mm) in Diameter

1/2T, 1/4T, 1/8T, and 378 TACh (9.5 mm). If frequencies below 5 MHZ are used, the minimum metal travel of 1/2 inch
(12.7 mm) may be used.

3.2.5.3.5

1/2T.

3.2.5.3.6

Flat-Faced Material 0.25 to 0.5 inch (6.35 to 12.7 mm) in Cross-Section

Flat-Faced Material 0.5 to 2 inches (12.7 to 51 mm), Inclusive, in Cross-Section

T minus (1/8 inch) (3.2 mm), 1/2T, and 1/4 inch (6.4 mm).

3.2.5.3.7

Flat-Faced Material Over 2 to 5 inches (51 to 127 mm), Inclusive, in Cross-Section

T minus (1/2 inch) (12.7 mm) if material noise level permits, 1/2T, 1/4T, and 1/4 inch (6.4 mm).
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3.25.3.8 Flat-Faced

Material Over 5 to 9 inches (125 to 229 mm), Inclusive, in Cross-Section

1/2T, 1/4T, 1/8T, and 1/2 inch (12.7 mm). Include T minus (1/2 inch) (12.7 mm) if material noise level permits.

3.2.5.3.9

Flat-Faced Material Over 9 inches (229 mm) in Cross-Section

1/2T, 1/4T, 1/8T, and 1/2inch (12.7 mm). If frequencies below 5 MHz are used, the minimum metal travel of 3/4 inch

(19 mm) may be used.

3.2.5.3.10 Plate Material 0.5 to 2 inch (12.7 to 51 mm), Inclusive, in Cross-Section

T minus (1/8 inch) (3.2

mm), 1/2T, 1/4T and 1/4 Inch (6.4 mm).

3.2.5.3.11 Plate Matqg

T minus (1/2 inch) (12.
3.26 Angle BeamR
Angle beam testing mg
or the true shear (tra

degrees. The same a
required for longituding

3.2.6.1 In immersior
incident ang
3.2.6.2 In immersio
incident ang
3.2.6.3
between the
3.2.6.4 Shear Wave

May be of several disti
standards, the shear w

rial over 2 to 4 inches (51 to 102 mm), Inclusive, in Cross-Section
/ mm), 1/2T, 1/4T, and 1/4 inch (6.4 mm).
eference Standards

y use the longitudinal mode with the beam refracted at a predetermined ang
hsverse) wave may be used with the refracted angle)between 30 and 6

| wave standards shall apply to angle beam reference standards.

testing to establish an approximate 45 degree refracted longitudinal angle i
e shall be used.

W testing to establish an approximate *45 degree refracted shear angle in
e shall be used.

For contact festing, the refracted angle.inithe part is determined by the angle of the wed

transducer and the part being tested.
Ultrasonic References (Angle Beam)

hct types as follows; because of the variety of types and sizes of acceptable
ave standard(s) to be used shall be acceptable to purchaser:

n holes'drilled at approximately 45 degrees to the entry surface may be us
e 3A.and 3B).

e (usually 45 degrees)
D degrees, usually 45

coustical compatibility requirements between referénce standard material and test material as is

n titanium, a 10 degree

titanium, a 20 degree

pje or shoe that is used

shear wave calibration

ed to test flat surfaces

cylinder may be used. Figures 4 and 5 illustrate two types of construction.

3.2.6.4.1 Flat-botton
(See Figur

3.26.4.2

3.26.4.3

For testing cylinders, flat-botfom holes drilled in the center of the wall and perpendicular to the radius of the

Side-drilled holes may be used for shear wave calibration for both flat and curved entry surfaces. A

0.020 inch (0.51 mm) side-drilled hole 0.25 inch (6.4 mm) long is approximately equivalent to a #3 (1.2 mm
diameter) FBH, while the same diameter side-drilled hole 0.50 inch (12.7 mm) long is roughly equivalent to a

#5 (2.0 mm diameter) FBH (See Figure 6).

Comparisons of SDH to FBH sensitivity should include

consideration of the actual beam diameter intercepting the SDH. For example, if the beam diameter is only
0.25 inch (6.4 mm), then the sensitivity would be approximately equivalent to a #3 FBH even if the SDH is 0.5

inch (12.7

mm) long.
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3.2.6.4.4 Various styles of notches may be used; these include V-notches, usually with a 60 degree included angle,
square, or "U" bottomed notches, and slots. The sizes of the notches are generally equated to the test area
thickness (typically, 1 inch (25.4 mm) maximum length x 3% of the part thickness) or the notch area is
equated to a flat-bottom hole area; as an example, a 5/64 inch (2.0 mm) FBH has an area of 0.0047 square
inch (3.03 mm?) and a slot with a depth of 0.050 inch (1.27 mm) and a length of 0.10 inch (2.5 mm) has an
area of 0.005 square inch (3.2 mmz); therefore the notch and FBH are approximately equal.
3.3 Surface Preparation
3.3.1 The surfaces to be inspected shall be common geometrical sections such as round, square, and octagonal. Flat-
face product shall be prepared to ensure flatness of the various faces.
3.3.2 Texture of su ; ongitudinal mode tests
to Class AA dr A1 requirements and for shear mode tests, surface texture of approximpately 125 microinches
(3 um) is desirpble. Surface texture is defined in ANSI B46.1.
3.3.3 Surface discontinuities remaining after surface preparation shall not be removed befor¢ ultrasonic inspection

because local
locally meet s
cutting compo

3.4 Calibration of Ap
Before inspecting the

simulated imperfectior
inspected as required

grinding depressions will cause sonic wave attenuation, loss’of back refl
andards. Surfaces shall be free from loose scale, machining or grinding
nds, and other foreign material.

paratus
broduct, the apparatus shall be adjusted, using“a@ppropriate reference block

s, clearly defined indications of sufficient.height to ensure that the prod
o locate any imperfections of detrimental, size, nature, and location. The m

ection, and inability to
particles, oil, grease,

5, to produce, from the
Lict under test can be
nimum pip height shall

be not less than 20%, the maximum pip height shall be not greater than 80% of the vertical limit or the upper linearity limit,

whichever is less. Set

3.4.1 Instruments of
instruments us
used. Sufficier]
before calibrat

3.4.2 Calibration Ch

To ensure valid result

ip height shall be twice the noise level‘or as otherwise approved by purchas

el

the vacuum tube type shalkbe warmed up for not less than 30 minutgs before being used;

ing solid state electronic components shall be warmed up for not less than 1
t time shall also be allowed for temperature of water, reference blocks, a
on and testing.

1%

bck

D minutes before being
nd product to stabilize

, a calibration check shall be made prior to the test of each part configuration or start of each shift

of operation and at th

completion*of each test or shift, as appropriate. Calibration checks perfo

immediately subsequept shiftsshall satisfy end of shift requirements. Any change in equipment of
recalibration of the tesf systef shall require retesting of all product or parts tested since the previod

med at the start of an
eration that requires a
s calibration.

3.5

General Scanning Procedure

3.5.1

3.5.2

3.56.3

Calibration for determination of loss in the back reflection pattern shall be performed on parallel surfaces of the
product being tested. The back reflection pattern from the full material thickness section of the test block at the
scanning sensitivity shall be observed. If the back reflection pattern from the product being tested averages a
variation of more than -50% from that recorded from the test block, testing shall be stopped until corrective action
is taken.

The permissible background noise shall not exceed 50% of the response height from the reference standard of
the same alloy as the product being tested. Greater background noise levels may be permitted by purchaser or
lesser background noise levels may be specified.

Whenever possible, a dynamic alarm check shall be made to determine the operational scanning speeds, pulse
repetition rates, and index increments, and to ensure that the alarm system is capable of detecting all rejectable
defects at these operating conditions.
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based on the beam diameter and surface speed.

second is recommended.

If a dynamic alarm check cannot be made or if alarms cannot be used, the operational parameters shall be as

Pulse repetition rate should be a minimum of 600 pulses per second (600 PPS). The exact rate used shall be

For manual scanning without alarm systems, a scanning speed not greater than 5.0 inches (127 mm) per

For alarm systems with or without automatic scanning, a scanning speed not greater than 20 inches (508 mm)

per second is recommended. The exact speed shall be based on the beam diameter and repetition rate.

3.54
follows:
3.5.41
3.54.2
3.54.3
3.5.5 When the alar
3.5.6 The instrume
testing of the
resolution with
3.5.7 Distance Ampl

Electronic distance am
(Cathode Ray Tube) (
3.4. Testing using the
travels is also permitte

3.5.8 Zone testing m
3.6

3.6.1 Longitudinal (S
The sound beam ent

appropriate, the maxin
appropriate (e.g., a hid

testing, the angle established shall not vary'more than £2 degrees.

3.6.2 Angle Beam T

Immersion Testing

control settings and test parameters established during calibration.'shall
roduct. The pulse length and reject control shall be set at the minimum tha
put affecting acceptable linearity.

tude Correction

plitude correction is recommended; however, distance amplitude curves plo
sing distance amplitude calibration blocks may be‘dsed if the minimum pi

l provided noise levels do not obscure required’information.

ay be used with separate calibrations and/or transducers for each zone.

traight) Beam Testing
'y angle shall be adjusted/until the sound beam is perpendicular to th

hum signal amplitude from the entry surface may be used to determine thi
hly-focused search-unit), an alternate procedure such as multiple reflection

bsting

Products may be insp
surface entry angle sh

cted with*both longitudinal and shear wave motions at preselected angles.
Il netivary more than +2 degrees.

Manual Reset".

not be changed during
t will afford the proper

ted on the screen face
b height complies with

nighest sensitivity from the distance amplitude calibration blocks and evaluaiing to the proper metal

test surface. Where
condition. Where not
5 may be used. During

b
=
5

Once established, the

3.6.3 Water Travel

The water travel distance shall be the optimum for the transducer and the metal travels encountered during testing. The
water travel distance for testing shall be within £0.25 inch (+6.4 mm) of that used for calibration.

3.6.4

The maximum indexing increment used in scanning a product shall be 70% of the effective beam diameter. The

effective beam diameter is determined by recording of the total traverse distance at the appropriate gain settings
across the hole which yields the smallest effective beam width in the test block through which not less than 50%
signal amplitude is displayed.
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3.7 Contact Testing
3.7.1  Straight Beam Testing

Visual inspection of the search unit shall be made to verify that the wear face surface is intact. Periodic visual inspections
shall be made during tests to ensure that the search unit facing has not degraded. Any cracking, chipping, break-up, or
uneven wear conditions shall disqualify the search unit and the test.

3.7.2 Angle Beam Testing

Angle beam entry and testing mode shall be established as part of the test procedure.

3.7.3 Indexing

Indexing increments ug

beam diameter, deterr
i

controlled by a mecha

3.8 Surface Area of

3.8.1 Rounds, Flat-H
3.8.1.1  Rounds, All
The entire circumferen
3.8.1.2 Flat-Faced H
Test 100% of one widg
3.8.1.3 Flat-Faced H

Test all adjacent face
inspection through opp
3.8.1.4  Flat-Faced F

Test all four sides, rep
then inspection on opp|

ed in scanning a product shall be not greater than one-half the transducer d
ined in accordance with 3.6.4, whichever is less. When practical) ‘transd
cal system.

Product to be Scanned

aced Products and Plate

Diameters

Ce.

roduct <2 inches (51 mm), in Cross-Segtion

side.

roduct 2 to 5 inches (51 to-}27"'mm), Inclusive, in Cross-Section

5 representing 50% .of\the periphery.
osite side is required:

If unable to set up on T-(1/2 inch

roduct Over 5.inches (127 mm) in Cross-Section

resenting'100% of the periphery, except if set up is accomplished with T-(1/,
psite side is not required.

3.8.1.5

Plate Materialless than 4 inches (102 mm), Inclusive, in Cross-Section

ameter or the effective
Lcer indexing shall be

(12.7 mm) FBH, then

P inch)(12.7 mm) FBH,

If unable to set up on T minus (1/2 inch)(12.7 mm) FBH, then inspection through opposite side is required.

3.8.1.6
purchaser.

3.8.1.6.1

Alternate tests of rectangular product are allowed as follows. These tests may be subject to approval by the

Single-face or opposite-face tests of all flat-faced rectangular product may be made if shear or refracted

longitudinal wave testing in the transverse direction, with the transducer angled toward the edges is
substituted for the adjacent face test.

3.8.1.6.2

If inspection half way through the width is not practical, such as in the case of a high ratio width to cross-

section rectangle, an alternate method of inspecting through both sides of the width, at a depth equal to the
cross-section is permitted.
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4. QUALITY ASSURANCE PROVISIONS

4.1 Acceptance Classes

4.1.1  Four classes of ultrasonic quality for longitudinal wave inspection are defined in Table 1. Drawings, quality control
specifications, or purchase orders will specify the applicable class. Melting parameters are defined in AMS2380.

TABLE 1 - ULTRASONIC QUALITY CLASSES

Single Discontinuity Single Discontinuity
Ultrasonic Hole Size No.* Hole Size No.*
Classification Grade 1or non-premium material Grades 2,3,4
AA 2 2
A1 3 3
A 5 4
B 8 6

* Diameter, in 64ths of an inch, of a flat-bottom hole (FBH) in the reference standard{|1/64 ing

4.1.1.1 All indication

4.1.1.2 Any disconti
discontinuity|

4.1.1.3 Loss of unsaturated back reflection pattern greater than 50%;-when compared with ng

the same, si

any increas

surfaces.
4.1.1.4 Noise levels

4.1.2 Acceptance st
Table 1 shall b

4.1.3 Disposition

4.1.4 Product exhibi
operations.

4.1.5 Product exhib

s 75% or greater than the rejection level for each class shall be,explored ang

depth of the size given is not acceptable.

b in signal, at least double the normal background noise signal, betwe

exceeding the limits of 3.5.2 are not-acceptable.

e as agreed upon by purchaser and vendor.

ing evaluated indications not in excess of established standards may be acd

ting evaluated indications in excess of established standards but in a

removed durin
reported to pu

j manufacturing operations may be approved by authorized personnel for a
chaser

h = 0.4 mm).

evaluated.

nuity with an indication greater than the response from a/teference flat-bottoin hole at the estimated

n-defective material in

milar, or like product, is not acceptable when thisloss of back reflection patrrn is accompanied by

n the front and back

bndards for inspection by procedures other than normal longitudinal and standards not covered in

epted without remedial

ocation which will be
cceptance and shall be

4.1.6 Product containing disconfinuities in excess of established standards and not covered by 4.2.2 shall be rejected.

4.2 Records

The testing source shall prepare and maintain on file, for the time specified by purchaser, records of the requirements and
techniques for each size and configuration of product. When requested by purchaser, these records shall be made
available for inspection.

4.3 Reports

The supplier shall document equipment used, set-up parameters, results of inspection, and personnel performing
inspection on a report. The report shall provide enough detail such that a duplication of the original setup can be

accomplished.
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5. PREPARATION FOR DELIVERY

Not applicable.

6. ACKNOWLEDGMENT

A vendor shall mention this specification number and its revision letter in all quotations and when acknowledging

purchase orders.

7. REJECTIONS

Product inspected in accordance with this specification and not meeting specified requirements, or modifications

authorized by purchasé¢r, wittbe subjectto rejection.

8. NOTES
8.1 A change bar (I
revisions, not ed
of the document
(R) are not used

8.2 Test Conditions

It is essential that thofough understanding be developed between purchaser and vendor regardi

P

results of inspection 3
necessary that all inter|

to use of the product. A

Surface finish

Internal structure
Location and extent of
Size of transducer and
Test frequency

Type and grade of cou

located in the left margin is for the convenience of the user ifiZlocating
itorial changes, have been made to the previous issue of this-document. A
title indicates a complete revision of the document, including.technical revis|
in original publications, nor in documents that contain editorial changes only

nd how they shall be recorded and reported. Ultrasonic testing is so co
bsted parties fully recognize that indications'may appear which do not reflec
greement between purchaser and vendor should be established in advance

areas to be scanned
type of search unit

blant
f equipment

bpressions Millscause sonic wave attenuation, loss of back reflection, and

MS are-clarified in ARP1917.

areas where technical
n (R) symbol to the left
ons. Change bars and

ng interpretation of the
mprehensive that it is
conditions detrimental
on the following:

nability to locally meet

Method of calibration 9
8.3 Local grinding d
standards.

8.4 Termsusedin A
8.5 Dimensions an

propertes In mnmcn/pound units and the rFanrennelt temperatures are pri

ary; dimensions and

properties in Sl units and the Celsius temperatures are shown as the approximate equivalents of the primary units
and are presented only for information.

PREPARED BY AMS COMMITTEE "K"
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2.00

f~— (50.8) —

Test Surface
1.00 —\
(25.4)

A - Hole A-0.047
0.75 ! (1.19) Dia.
(19.0) Drill,
- 0.38 (9.7) | Apziz—
T ' Deep \
1.00 (2-50) - Surfaces to be
(25.4) - § 63.5 flat within
I . ] *:OLZ BU°-°47 +0.0002 (+0.005)
L& (1.19) Uia. BE—"=—> and parallel within
Drill, 40,001 (40.025)
0.62 (15.7) -
Deep ,
——1.00 (T)—A
INote 1: Thickness (T) may be increased to accommaodate larger search units
provided the depth of hole A is T/2 -0.12.(3.0) and the depth of hole
Bis T/2 +0.12 (3.0).
Note 2: Dimensions are in inches (millimeters) except as noted.
(R) Note 3: All surfaces 63+/ (1.6 ym)
FIGURE 1 - CALIBRATION BLOCK.WSED FOR EVALUATING VERTICAL LINEARITY
ihches -10% +10% mm
( 4.0 T 102 VERTICAL LINEARITY PLOTS
: [ ]
HEP
3.5 RS ff_‘_g Vertical Typical plots of ultra-sgnic
c " Limit responses (Hole B Fig. 1] as a
8 3.0 ra Bl 76.2 ) ) function of varying vertjcal
2 ‘L‘——;/‘/’_ Upper Linearity ?eflgc%iont(Hole idfigi 1?,.
= N tmi nitial set-up: Jus e
8 HaJl2.5 v T 83.5 Limit instrument sensitivity apd
- 1 i 1 position the transducer gver
8 20 bl 50.8 the calibration block,
b F¢ ° — timits Defi |;||5 ‘ -
< . . 1 height (Ha) fi Hole
i 1.5 ! 4:/'7 38.1 Linearity 213?71 b?gt a(c::\ve:(in:nt height
> I/ between 50% and 70% of the
£ b o 1y 5.4 Vertical Limit and (2) the
o - r§ Response Height (Hb) from Hole
o : ) { s 25% of Vertical B will be such that the Ratic
Ho | .5 e > 12.7 Limit of Ha/Hb equals 2.
o '\‘ ;\‘\ Adjust controls in steps so that
0Ll __ i 0 Ha is set at approximately
1 2 3 0.25 inch (6.4 mm) intervals and
Average Response Ratio plot values for Ha against Ha/Hb.

Ha/Hb

FIGURE 2
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+5% 5%
100 7 T
L
80 S
TAN
80 I’ a < Limits Defining  set-up and p]ottin?isame as
nl ineari in Fig. 2 except all screen
70 1 \ Linearity heights are converteddtg 3;
Y h H i of Vertical Limits an a
5 \-Uppgr Linearity 4 plotted against % Hb
60 Limit rather than ratio of Ha/Hb.
\

0 'A"’ L\'\-—Recommended Note that Timit lines originate
=z S ,{" Initial Set-U at the initial set-up point and
E A nitia P will change if the set-up is
= 40 L changed.

F
'f::"') 30 L The Vertical Limit equla]s 100%.
@ Y
> 1 )t \
5 2ol Lot -
& S m— . .
% kg =~ _ Limits Defining
g 10 * Linearity
II ‘ ’r
-5

0 10 20 30 40 50 60 70
Hb - % of Vertical Limit

FIGURE 2A
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gree o
s/e4 0
I/il >
3/6! °

addirionsl Side Drilled Nols

1Typical, ses Sote 10}

Ailact.s

/e min

3¢ nin

3/4 Nt

e

3/4 nin

it

3/¢ Min

.
i

|
i
,
'
.
:
]

x7

———

!

1.0

Notss:

{1} A block fabri
the biock is to be

SR R o

pp—————— IT Tan ¢

]

i

i

It P
&

’

Thickness (1), of Part of
Materisl to be Tested
Up to and inciuding § in.
Over 1In.to 21in.
Over 2in.to 4 in.
Over 4in.to 8in.

Over 8in.

sed for 3 fewer numbaer.ot ciasses.

T

t = Part Thickness

T 3/ainort
1-1/2in.ort
Jin.ort
Sin.ort
t+1in,

(2) Side drilied Noiss shaii not be used)for, T less than 3/4 inch.

{3) Ashorter block than shown may'be used for thicksr materials when only 1/2 or 1 vee-path testing distance is to be used.

Stde Drilled Nale

L
Min.
{inches)

3T Tend + 1)

'
1
ey /7 $/64 1n. Dismeter s
'y Side Drilied Woie
b T TER e A : ,
/ v A
t ) y !
’ ir_" '
’ i
l Ausiiss A N
A f
AN // {
TN T/4 /, H
N - . |
l4 N H |
N "'1 ’ o |
-\ . s 4
RO l
w2 N {
: 1
wio
AW3
:‘\ surtece 3
$/64 In. Disseter | N
S14e Drille¢ Nole \ $3/4 T Tan 8) + 1/2
¢ $/44 Ia. Diameter

catec with flat-bottom hbjes with dismeters as shown will cover sil classes in this specification. A narrower block with fewse

holes shatl be reiodatsd stong L so(thsat sach hote lies at lesst 3/4 inch from aii sound beam paths used for the other holes.
{4) D = Hole Dismeter for Applicable Class.

{5} 8 is the nom]
{6) ¢ is the angie
{7) All dimensiof
{8) All dimensio
{9} Surfece A sn
{10} For blocks,

1/4 inch, 1/2 inch, 1 inch, 1-1/2 Inch, 2 inch, etc. from Surtace A untii the T/4

hs in inches.

hs 203 Inches except for hole diasmeters which are 3

[t Surfece 8 must be fiat and paraliel within 001’ per inch
4 side drilled h Iu shall be drilied in from Surface C with the axes of thess

nat angle 13 5f'the sound besm in the Part with respect 1o the normsi to ths sound entry surface.
of the efitering sound beam with respect to the normai to the sound entry surface.

of

h di.

No [

stong L is requ

joles may be used if

For shorter test bigcks the side drilled

holes located st
or thess holes except

they shall be located at isast 3/4 inch from the sound beam paths used for the tiat bottom hole and at lssst 3/8 Inch from sound besm paths used for other side

driiled hotes.

{11} Alf holes shail be per \4

FIGURE 3A - STANDARD ULTRASONIC TEST BLOCK FOR ANGLE BEAM EXAMINATION, INCH/POUND UNITS

Ina

1O snsure that thev sre water-1ight and that an awr-metal intertace is preserved.
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