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ULTRASONI C | NSPECTI ON COF WELDMENTS
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NOTE: This guide specification covers the
requi renents for ultrasonic inspections of
wel dnent's; including qualifications and procedures.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES

EE R I R R S I R R I R I R S R R R R R S I R R I R R R R R R R R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (R D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
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to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)

ANSI / ASNT CP- 189 (2020) ASNT Standard for Qualification and
Certification of Nondestructive Testing
Per sonnel

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel

.2 DEFI NI TI ONS

.2.1 A Scan

Met hod of data presentation on a electronic screen using rectangul ar
coordi nates in which a horizontal base line indicates el apsed tine when

reading fromleft to right. A vertical deflection in the base |line
i ndi cates reflect signal anplitude.

. 2.2 Acoustically Simlar Mterial

Material the sane as that to be inspected; or another material proven to
have acoustical velocity within plus or mnus 3 percent and an attenuation
within plus or mnus 0.009843 dB/ nmm 0.25 dB/inch of the inspected nateria
for the inspection frequency and wave node, using the sane node as that to
be used for inspection

. 2.3 Ampl i tude

When referring to an indication in A scan presentation, anplitude is the
vertical height of the indication neasured from peak-to-peak for radio
frequency indications and trace-to-peak for video indications.

.2.4 At t enuati on

Di ssipation or |oss of energy as ultrasonic vibrations travel through the
material. Attenuation is caused alnost entirely by scattering of the

ul trasonic vibrations generated by the search unit.

.2.5 Back Reflection or End Reflection

Refl ection fromthe opposite side, end, or boundary of the material into
whi ch the ultrasonic energy was introduced.
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.2.6 Cal i bration

Process of conparing an instrument or device with a standard to determ ne
accuracy or produce a scale.

2.7 Coupl ant

Any material, usually a liquid or semliquid, used between the search unit
and the inspection surface to exclude air and to convey the ultrasonic

vi brati ons between the search unit and the material being inspected.

. 2.8 Digital Display

Di spl ay capabl e of presenting multi-function a-scan, b-scan, c-scan or
s-scan responses. This also includes instruments settings and paraneters.

.2.9 Deci bel (dB)

Units for the logarithmc expression of the ratio of power |evels. Power
| evel s can be functions of voltage, current, or inpedance, for exanple.
Deci bel units having no values of their own are only significant when a
reference is stated, as 10 dB above one reference |l evel or 6 dB bel ow
anot her reference |evel.

.2.10 Di scontinuity

Anything within a material that causes a detectable interruption in an
ul trasoni c beam

.2.11 Exam nati on

Wthin the context of this specification, exanination is equivalent to the
word "inspection."

.2.12 Hertz

One conplete set of recurrent values of a periodic quantity conprises a
cycle. In other words, any one set of periodic variations starting at one
condition and returning once to the sane condition is a cycle.

.2.13 | mrer si on Techni ques

Test methods in which the part to be tested and the search units are
imersed in water or other suitable liquid couplant. A mechanical device
is used to firmy hold and direct the wave angl e of the search unit. The
search unit does not contact the item being inspected.

.2.14 I ndi cation

Vi sual presentation on the digital display screen resulting froma sound
beam reflection froma boundary surface or discontinuity.

.2.15 Li nearity

Property of an instrunent revealed by a linear change in reflected signal

or displacement. The vertical linearity is determ ned by plotting the
change in ratios of signal anplitude fromtwo adjacent reflections from an
area of known size. The horizontal linearity is determ ned by plotting

the distance the signal is displaced al ong the sweep agai nst the change in
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mat eri al thickness or by noting the spacing of multiple back reflections.
.2.16 Longi t udi nal or Conpressional Waves

Si npl e conpression-rare-fraction waves in which particle mtion within a
material is linear and in the direction of wave propagation. Also called
strai ght beans, or conpressional or normal waves.

.2.17 Longi t udi nal Wave | nspection

U trasonic technique, normally using straight beam methods, in which
| ongi t udi nal waves are the dom nant form

.2.18 M d- Screen Refl ection

Refl ecti on whose anplitude is equal to one-half the useable screen height
on the digital display.

.2.19 Megahertz (MHz)
One mllion hertz per second frequency.
.2.20 Pul se Repetition Rate

Nunber of spaced pul ses of sound per second sent into the nmaterial being
i nspect ed.

.2.21 Ref | ect or

Boundary, consisting of an opposite side, crack, or separation, or a
di stinct change in material such as slag or porosity that reflects the
ul trasonic energy the sane as a mrror reflects light.

.2.22 Refract ed Waves

Waves that have undergone change of velocity and direction by passing from
one material to another material with different acoustical properties.
Refracti on occurs wherever the angle of the incident wave to the interface
i s other than perpendicul ar.

.2.23 Resol uti on

Ability to clearly distinguish signals obtained fromtwo reflective
surfaces with a mnimum separation di stance. Near-surface resolution is
the ability to clearly distinguish a signal froma reflector at a m ni mum
di stance under the contact or near surface without interference fromthe
initial pulse signal. Far-surface resolution is the ability to clearly

di stinguish signals fromreflectors displaced at ninimum di stances from
the far or back surface when the sound beamis nornmal to that back surface.

.2.24 Search Unit

Devi ce containing a piezoelectric material used for introducing vibrations
into a mterial to be inspected or for receiving the vibrations reflected
fromthe material. The active element of the search unit is defined as
the effective transmtting area. Search units are also called transducers
or probes. They nmay be single or dual and contain one or two

pi ezoel ectric el ements, respectively, for transm ssion and reception. The
single search unit is sonetinmes enclosed in a transducer wheel or search
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unit wheel. The search unit may be nanual ly handl ed and pl aced in direct
contact with the material to be inspected or may be held in a fixture for
i mer si on techniques.

.2.25 Sensitivity

Measure of the ultrasonic equipnent's ability to detect discontinuities.
Quantitatively, it is the level of amplification of the receiver circuit
in the ultrasonic instrument necessary to produce the required indication
on the scope fromthe reference hole in the reference bl ock. Also see

" St andard Reference Level . ™

.2.26 Shear Waves

Waves in which the particles within the material vibrate perpendicularly
to the direction in which the wave travels or propagates. Also called
transverse waves.

.2.27 St andard Ref erence Level

M d-screen height reflection when beaming at the 1.52 mr 0.06 inch hole in
the primary reference block or the reference hole in the secondary
st andar d.

3 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and corresponding subnitta

items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submittals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air
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1

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

CGovernment approval is required for submittals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Submttals
Personnel Qualification; d, [___ 1]
Procedure description; d, [___ 1]

SD- 03 Product Data
Equi pment and accessories

SD-06 Test Reports
Equi pment Qual i fications
I nspection Test Reports

4 QUALI TY ASSURANCE
4.1 Personnel Qualification

The three levels of responsibility associated with ultrasonic inspection
are defined in ANSI/ASNT CP-189. Personnel performng NDT should be | evel
Il or Level | with direct supervision. For qualification to perform

ul trasonic inspection, certify personnel in accordance with

ANSI / ASNT CP-189 within a period of 1 year before the date of contract.
Submit inspector qualifications per ANSI/ASNT CP-189. Oher qualification
or certification nmay be accepted at the Contracting Oficer's discretion
Personnel with only an operator or inspector trainee certification wll

not be considered qualified to pass judgnment on the acceptability of

i nspected itenms, but may work under the direct supervision of a qualified
ultrasonic inspector. Qualified ultrasonic inspectors nust be able to
judge the acceptability of the itemin accordance w th paragraph
ACCEPTANCE- REJECTION CRITERIA. Only serialized NI ST traceable calibration
standards are to be used. The procedures to be used for personnel and
equi prent qualification, equipnent calibration, and inspection, at |east
30 days prior to their intended use. Approval by the Government will in
no way affect the obligation of the Contractor to enploy qualified
personnel, equi prent, and procedures, and to performthe inspection as
speci fi ed.

. 4.2 Exam nati ons

If the Contracting Oficer doubts an individual's ability as an operator
i nspector, or supervisor, recertify the individual in accordance with
ANSI / ASNT CP-189, using the practical exam At the option of the
Covernment, the Contracting O ficer may witness the examination and in
eval uating the results.
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1.4.3 Ref erence St andards

Use reference standards to calibrate the inspection equipnent, test its
operating condition, and record the sensitivity or response of the

equi prent during the inspection in accordance w th paragraph EQUI PMENT
QUALI FI CATI ONS. The standards conprise a standard reference bl ock and
ref erence speci nens as noted bel ow.

a. Provide the standard reference bl ock or primary standard consisting of
the I11Whblock in AW D1.1/DL1. 1N, O ause 6, Part F. Also use the
standard reference block in any reinspection on the same basis as the
original inspection, even though the reinspection is to be perforned
by other ultrasonic instrunents and accessories.

b. As an option, use other recognized worki ng standards detailed with the
[1TWblock in AWS D1.1/D1. 1V such as the Sensitivity Calibration (SC
bl ock. However, reference such blocks to the I1Wblock as noted in
par agr aph EQUI PMENT CALI BRATION. Include details of their use in the
subm tted procedure description. These bl ocks are the secondary
standards. They nust be of acoustically sinilar material to the welds
to be inspected. The secondary standards nust be suited for the
applicable tests specified in paragraph EQU PMENT QUALI FI CATI ONS and
are used as follows, except where the I1Wblock is specifically
required:

(1) To assure adequate penetration of the base nateri al

(2) To provide a secondary field standard.

(3) To calibrate the equi pment and establish the standard reference
| evel .

1.4. 4 Resol uti on Test Bl ock

Furnish a resolution test block in accordance with the details shown in
AWS D1.1/D1.1V, O ause 6, Part F.

1.4.5 Equi pnent Qualifications

Calibrate and recalibrate all NDT equi pnent in accordance with
AWS D1.1/D1. 1N requirenents.

PART 2 PRODUCTS

2.1 SYSTEM DESCRI PTI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Welded joints to be inspected will be shown
on the drawings, stated in other sections, or added
to this paragraph. Because accessibility and
geonetry of the joint are factors in obtaining
adequat e ul trasonic penetration, consider these
factors in the design of the joint. Draw ngs or
listings in the specifications nust clearly indicate
which weld joints are to be inspected ultrasonically.

The use of advanced ultrasonic techniques in |ieu of
conventional UT will require the engineer to

consi der the establishnent of an acceptance criteria
in accordance with AW5 D1.1. Prior to proposing the

use of advanced UT (phased array, TOFD etc) or prior
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to accepting the proposed use of advanced UT by the
fabricator/contractor, the engineer will need to
establish an acceptance criteria and require an
addi ti onal procedure submittal for the use of
advanced ul trasoni c techniques.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

2.1.1 Procedur es and Met hods

Use the pul se echo contact nmethod with an A scan presentation for the

ul trasonic i nspection of welded joints, except that immersion techniques
may be used for sone applications when approved by the Contracting
Oficer. Use the procedures, nethods, standards, and description of

equi prent specified herein for inspection of weldments. |Include the
following in the submtted procedure description:

a. Coupl ant.

b. Search unit characteristics including angle, size, shape, nom na
frequency, type designation

c. Method and type of wave.

d. Equi pnent and accessories including manufacturer, nodel nunber, date
of manufacture, |last date of calibration, and the manufacturer's
el ectrical, physical, and performance specifications.

e. Decibel (dB) conmpensation systemfor distance-anplitude correction
2.1.2 Wave Types

The types of waves and the conditions under which they are used are
specified below. Unless conditions prohibit, use shear waves. A

[ ongi t udi nal wave procedure nmay be used instead, if approved by the
Contracting O ficer.

2.1.2.1 Shear Waves

Use refracted waves between 40 degrees and 70 degrees except where

di fferent angles are indicated in approved procedures, such as for
materials less than 13 nr 1/2 inch thick, for materials with sound
velocities greater than in steel, when the weldnents are not readily
accessi bl e, or when existing backing rings or backing strips are not
renoved. For inspection of weldnents containing backing rings or backing
strips, adjust the instrunment and select the refracted angles in a way to
separate the wel dnment and the backing ring reflections. Establish the
search unit angle and the resulting shear wave angle in the material to be
i nspected for each application and include this information in the
procedure subnmitted for approval.

2.1.2.2 Longi t udi nal \Waves

Specifically devel op the procedure to suit the application and attain the
prior approval of the Contracting Oficer.

2.1.3 Changes in Procedure

Shoul d application of an approved procedure not provide for good
resol uti on or adequate ultrasonic penetration in the items to be inspected

SECTION 05 05 23.13 10 Page 10



(see paragraph EQUI PMENT QUALI FI CATI ONS), nmake changes in procedure or

equi pnment such as frequency, pulse repetition rate, angle of search unit,
coupl ant, or oscill oscope. Denobnstrate adequacy of the new procedure to
the Contracting Officer. The Governnment reserves the right to require a
change in test equi pnent during these tests if any of the follow ng test
system characteristics fall below the levels listed in paragraph EQU PMENT
QUALI FI CATIONS: sensitivity, anmplitude and distance linearity,

signal -to-noise ratio, entry and back surface resol ution and penetration

1.4 U trasoni ¢ Equi prent

Provi de ultrasonic equi pnment conforming to the requirenents listed in
AWS D1.1/D1. 1V Cause 6, Part F, with the followi ng exceptions:

a. The ultrasonic test instrunents nmust be able to generate, receive, and
to present pulses in the frequency range from1 to 10 nmegahertz (MHz).

b. Measure the horizontal linearity of the ultrasonic instrunment in
accordance with paragraph EQU PMENT QUALI FI CATI ONS

c. In addition to the resolution test specified in AW D1.1/D1. 1V, C ause
6, Part F, conduct both near- and far-surface resolution tests in
accordance with the tests specified for these characteristics in the
par agraph EQUI PMENT QUALI FI CATI ONS

PART 3 EXECUTI ON

3.

3.

1 PREPARATI ON OF MATERI ALS FOR | NSPECTI ON

Surfaces nust be free of the follow ng:

1.1 Wel d Spatter

Renove spattering or any roughness that interferes with free nmovenent of
the search unit or inmpairs transm ssion of the ultrasonic vibrations.

1.2 Irregularities

Those which coul d mask or be confused with defect indications.

.1.3 Wel d Backing Strips

Renove strips that are not to remain in place and elininate all sharp
edges and val l eys by grinding or other nechani cal neans.

.1.4 Dirt
Renove all |oose scale, rust, paint, and dirt fromthe coupling surface.
.2 EQUI PMENT CALI BRATI ON

Cal i brate equi pnent in accordance with AW D1.1/DL.1VN, C ause 6, Part F

3 I NSPECTI ON PROCEDURE

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: \When necessary, the designer should indicate
on the drawing the area to be exam ned, the contact
surface, and if welds are to be inspected from one
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3.

3.

or both sides.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

I nspect welds in accordance with AW D1.1/D1. 1V, C ause 6, Part F

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

NOTE: Where wel ds are subjected to cyclic |oading
identify themon the construction docunents and

i nclude Table 6.3 in the paragraph bel ow.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

4  ACCEPTANCE - REJECTI ON CRI TERI A

In accordance with AWS D1.1/D1. 1V, Table [6.2] [or 6.3].

4.1 I nspection Test Reports

Submit test reports containing the follow ng information:

.4.1.1 Identification and Location of Inspection

Connection identification and |ocation of the inspected item the person
performng the inspection, and the date of inspection

.4.1.2 Detail of Inspections

Details of methods, types of waves used, search units, frequenci es,
i nspection equi prent identification, and calibration data with enough
infornation to pernit duplication of the inspection at a |ater date.

.4.1.3 Identification of Unacceptable Areas

Locations, dinensions, types, and area of unacceptable defects and
di scontinuities giving reflections over 50 percent of the reject/repair
line. Note on a sketch or marked-up draw ng.

.4.1.4 Record of Repair Areas

A record of repaired areas must be furnished as well as test results for
the repaired areas.

4.2 I nspection of Repairs
Al'l repairs undergo the sane inspection procedure that originally reveal ed
the discontinuities. Before acceptance, the welds must neet the standards

required for the original weld.

-- End of Section --
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