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NOTE: This guide specification covers the
requirenents for mnimumrequirenents for qualifying
wel di ng procedures, wel ders, and wel di ng operators
for maki ng and i nspecting welds in structural and
non-structural fabrications of wel dable al um num
mat eri al s.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat 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
itens, choose applicable iten(s) or insert
appropriate information.

Renove information and requirements 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)

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

PART 1 GENERAL

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

NOTE: This section does not cover welding of

al um num pressure vessels or pressure piping.
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

1.1 REFERENCES

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: 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
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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
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.

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

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.

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1. 2/ D1. 2M (2014; Errata 1 2014; Errata 2 2020)
Structural Welding Code - Al um num

AWS QC1 (2016) Specification for AWS Certification
of Wel ding I nspectors

AW QC7 (1993; Suppl G Standard for AWS Certified
Wl ders

AWS Z749. 1 (2021) Safety in Wlding and Cutting and

Allied Processes

ASTM | NTERNATI ONAL ( ASTM

ASTM E164 (2019) Standard Practice for Contact
U trasonic Testing of Wl dnents

ASTM E165/ E165M (2023) Standard Practice for Liquid
Penetrant Exani nation for General Industry

ASTM E1032 (2019) Standard Practice for Radi ographic
Exam nati on of Wl dnments Using Industrial
X-Ray Film

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 51B (2024) Standard for Fire Prevention During
Wel di ng, Cutting, and Other Hot Work

.2 DEFI NI TI ONS
Establish | evels of fabrication using the follow ng classifications:
2.1 Class A Fabrication

Class A fabrication includes conplete penetration weld joints only, and
applies to those welds in critical applications where failure would cause
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1.

a loss of the systemand be hazardous to personnel. Cdassify welds as a
Class A fabrication for highly stressed dynam c and cyclic | oading.
Characterize welds as a single point of failure with no redundancy for the
redi stribution of stress into another nenber.

. 2.2 Cl ass B Fabrication

Class B fabrication includes conplete and partial penetration groove weld
joints and fillet weld joints, and applies to those welds in sem-critical
applications where failure would reduce the overall efficiency of the

system but | oss of systemor hazard to personnel would not be experienced.

.2.3 Cl ass C Fabrication

Class C fabrication includes conplete and partial penetration groove weld
joints and fillet weld joints, and applies to those welds in non-critical
applications where failure would not affect the efficiency of the system
nor create hazard to personnel. Cassify welds as a Class C fabrication
for connections of secondary nmenbers not subject to dynanic action and | ow
stressed niscel |l aneous applications.

.2.4 Cl ass D Fabrication

Plug and slot weld joints nay be used for subcritical construction joints,
when the joints neet the design and fabrication requirenents of
AWS D1. 2/ D1. 2.

.3 ADM NI STRATI VE REQUI REMENTS

. 3.1 Pre-Install ati on Meetings

Wthin [30 ][ ] days of Contract Award, subnit an operating safety plan
to the Contracting Officer indicating all work will conformto the
requi renents of AWS 749.1, section 1.6 of AWS DL.2/DL1. 2N, and NFPA 51B.

Al so subnmit the followi ng certificates:

a. Certified Welding Procedure Specifications (WS)
b. Certified Procedure Qualification Records (PQR
c. Certified Welder Performance Qualifications (WPQ

4 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 correspondi ng subnmittal
items in the text, to reflect only the subnmittals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" GCenerally, 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.
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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 Arny 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 Ofice; and "PO'" for Project Ofice. Codes
following the "G' typically are not used for Navy,
and Air Force.

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

Choose the first bracketed itemfor Navy and Air

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

Covernment approval is required for submttals 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 Subnmittals
Qperating Safety Plan[; G, [__ 111
SD-07 Certificates
Certified Welding Procedure Specifications (WPS)[; C[, [ 111
Certified Procedure Qualification Records (PQRI[; ¢, [__ 111
Certified Wel der Performance Qualifications (WPQ[; ¢, [ 111
1.5 QUALI TY CONTRCL
1.5.1 Certificates
Submit certificates verifying that the welders performng the work hold
current certification in accordance with AWs QC7. Do not all ow
pre-qualified welding procedures. Provide docunentation of qualified
wel di ng procedures, wel ders and wel ding i nspectors in accordance with
Sections 3 and 5 of AWS D1.2/D1. 2N and AWS QCL.
PART 2 PRODUCTS

Not Used
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PART 3 EXECUTI ON
3.1 EXAM NATI ON

Perform pre-weld inspection of all components. Report in witing all
deficiencies or discrepancies to the Contracting Oficer. Comencenent of
wel di ng procedures validates acceptance of existing conditions.

3.2 PREPARATI ON
3.2.1 Pr ot ecti on

Protect all adjacent surfaces and equi pnent prior to conrencenent of
wel di ng work, in conformance with NFPA 51B and approved Qperating Safety
Pl an.

3.2.2 Surface Preparation
Prepare all surfaces to be welded in conformance with AWS D1.2/D1. 2NV
3.2.3 Wl di ng Equi pnent

Provide all welding equiprment, electrodes, welding wire, fluxes,
preparatory tools and equi pnment, and any ot her accessories required to
performthe work.

3.2. 4 Heat | nput Requirenents

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: Welding a material which is at an initial
tenperature bel ow 38 degrees C 100 degrees F nay
require localized preheating to renove noisture from

the surface of the materi al
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

3.2.4.1 Pr eheat

Do not weld at an anbient tenperature below 0 degrees C 32 degrees F, or
when the surfaces are wet or exposed to rain, snow, or high wind. Verify
that the minimumtenperature of the netals in the area of welding is 10
degrees C 50 degrees F. \Wen the anbient conditions are such that the
normal tenperature of the base netal is below 10 degrees C 50 degrees F
preheat the area surrounding the joint to provide a base netal tenperature
of 38 degrees C 100 degrees F for a distance of at least 75 millineter3
inch in all directions fromthe joint to be wel ded.

3.2.4.2 I nt er pass

In a nultipass weld, ensure that the interpass tenperature is the
tenperature of the weld netal before the next pass is started.

3.2.4.3 Post wel d
Postwel d heat treatnent of weldnents is prohibited unless noted in the

applicable [[ ] [ NASA] approved ] Code qualified/certified welding
docunentation, Certified Wl ding Procedure Specifications (WPS)
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3.3 FI ELD QUALI TY CONTROL
3.3.1 Cl ass A Fabrication

Use conpl ete penetration groove weld joints only. Fabricate weldnent in
accordance with AWs D1.2/D1. 2N

3.3.2 Class B Fabrication

Fabricate wel dnment in accordance with AW D1.2/D1. 2N
3.3.3 Class C Fabrication

Fabricate wel dment in accordance with AWS DI1.2/DL1. 2N
3.3.4 Class D Fabrication

Apply the requirenents of AWS D1.2/D1.2N for welding of plugs and sl ot
joints.

3.3.5 | nspecti on/ Nondestructive Exani nation (NDE)

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: Inspection and acceptance requirenents of

t hese Codes and Standards are the m ni num

requi renents. Additional inspections and tighter
acceptance requirements may be used, but the
specifier is to note the additional NDE requirenents
in the specifications/draw ngs.

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 S R R R R R

3.3.5.1 I nspection

Perform fabrication/erection inspection to ensure that materials and
wor kmanshi p nmeet the m ni mum requirements of the contract documnents.

Fi nal acceptance of all welded joints will be by the Contracting
Oficer.[ Additional testing and i nspection as determ ned by the
Contracting O ficer may be done by the Government at the Government's
expense. |

Repair all unacceptable welds and nake ready for Governnent reinspection
at no additional cost to the Governnent.

After weld joints have been satisfactorily conpleted and accepted by the
Contracting Officer, clean the joint area to a bright, unpitted, and
unscarred surface and protect in accordance with the applicable contract
docunent s.

3.3.5.2 Met hods of Non-Destructive Exam nation (NDE)

Per f orm NDE exam nati on/inspection of structural alum num weldnents in
accordance with AWS D1.2/D1. 2N

If nore than [20] | ] percent of welds nade by a welder contain
defects identified by testing, then all groove welds made by that wel der
must be tested by ultrasonic testing, and all fillet wel ds nmade by that
wel der must be inspected by magnetic particle testing (Ml or dye
penetrant testing (PT) as approved by the Contracting O ficer. Wen the
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groove wel ds nmade by an individua

magnetic particle or dye penetrant
i naccessible to ultrasonic testing.
wel d i nspection reports.

Revi ew t he draw ngs, weld position,
wel ding. Verify that the materials
are free fromrust, scale, mll or

I nspect for proper fit, alignnent,
| ocation, and acceptability of al
operation and current characteri st
of pre-heat. |nspect the equi pnent
i n accordance with specifications.
a. Visual Inspection (VT)

A Certified Welding | nspector
percent of all welds.
I nspection Log.

must

Verify the el ectrode size,
Duri ng wel di ng,
any irregularities.

After conpletion of welding,
and contour for acceptability,
al so 1 ook for overlap and undercut.

Enhance Vi sual Inspection (VT) for

magni fying | ens of [5X ][10X ] power wherever
def ects ot herw se not cl ear
| east 1, 000 LUX (100 foot-candles).

i ndi cations or
of at
wel ds with suitable gages.
b. Liquid Penetrant
Perform Li qui d Penetrant
ASTM E165/ E165.

c. Radiographic Inspection (RT)

Docurment this inspection in the Visua

use gauges to verify weld sizes,
check for any defects including cracks,

wel der are required to be tested,
testing may be used only in areas
Retest all repaired areas. Submit the

and direction of travel prior to
purchased natch the specification and
| ami nati on.

cl eanl i ness, preparation, size,
wel ds; identification marking;
cs of welding sets in use and the use
for danage, arc voltage, and anperage

gagi ng

perform visual inspection on 100

Vel d

type and storage conply with specifications.
wat ch each pass paying close attention to root

pass for

check finish

cracks and other discontinuities with a
required to discern

Provi de m ni mum | i ght
Measure size and contour

| evel
of

| nspection (PT)

I nspection (PT) of welds in accordance with

Per f or m Radi ographi c I nspection (RT) of welds in accordance with the

requi renents of ASTM E1032.

d. Utrasonic Inspection (UT)

When ultrasonic testing is required by the contract docunments,
and the acceptance criteria in

extent of testing, the procedure,
accordance with ASTM E164.

.3.5.3 Level s of Exani nation

a. Level | Exanination

Level | exami nation requires 100 percent VT, and 100 percent
is not practical, performPT of the root

each weld joint.

specify the

RT. VWhere RT

pass and the final surface of
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Were applicable, each radiograph is to provide a m nimum of the follow ng
additional information permanently included in the inage:

(1) Agency Weld No. (including repair cycle no.)
(2) Agency Draw ng No.

(3) Agency Vi ew No.

(4) Agency Contract No.

Final interpretation and acceptance of all radi ographs of welded joints is
perfornmed by the Contracting Oficer.

b. Level |l Exam nation

Level |l exam nation requires 100 percent VT, and PT of the final surface
of each weld joint.

c. Level Il Exam nation

Level 111 exani nation requires 100 percent VT of each weld joint.
3.3.5.4 Accept ance Requirenents
[ a. Cdass A Fabrication

Ensure Class A fabrication receives a Level | exam nation, requiring
wel dnments in accordance with AWS D1. 2/ D1. 2.

][b. Cass B Fabrication

Ensure Class B fabrication requires a Level Il exam nation, requiring
wel dnments in accordance with AWS D1. 2/ D1. 2.

][c. Cass C & D Fabrication

Ensure Class C & D fabrication receives a Level |Il exam nation, requiring
wel dnents in accordance with AW D1. 2/ D1. 2.

] -- End of Section --
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