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FOREWORD

1. This handbook is approved for use by all Departnents and Agenci es of the
Depart ment of Defense.

2. This handbook is for guidance only. This handbook cannot be cited as a
requirenent. If it is, the contractor does not have to conply.

3. ML-HDBK-1264 contains tables fromwhich acceptance/rejection criteria can
be prescribed for radiographic inspection for soundness of welds in steel by
conparison to selected severity levels of ASTM E390 reference radi ographs.

4. Al information and data contained in this handbook have been coordi nat ed
with industry and the U.S. Arny, Navy, Air Force and DLA prior to publication

5. Copies of this docunent and revisions thereto nmay be obtained fromthe
Def ense Automated Printing Service (DAPS), 700 Robbi ns Avenue, Buil ding 4D,
Phi | adel phia, PA 19111-5094.

6. Beneficial conmrents (recommendations, additions, deletions) and any

perti nent data which may be of use in inproving this docunent should be
addressed to: Director, US. Arny Research Laboratory, \Wapons and Materials
Research Directorate, ATTN. AVMSRL- W4 M  Aberdeen Proving G ound, M
21005-5069, by using the Standardization Docunment | nprovenent Proposa

(DD Form 1426) appearing at the end of this docunment or by letter
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1. SCCPE

1.1 Scope. This handbook prescribes requirenments for radi ographic
i nspection for soundness of welds in steel by conparison to selective severity
| evel s of ASTM E390, Volune Il reference radiographs. The base materi al
varies fromgreater that 0.25 to 3.0 in. (6.4 to 76 my inclusive in
t hi ckness. This handbook is not suitable for shipyard use. This handbook is
for guidance only. This handbook cannot be cited as a requirenment. If it is,
the contractor does not have to conply.

2. APPLI CABLE DOCUMENTS
2.1 GGeneral. The docunments listed below are not necessarily all of the
docunents referenced herein, but are the ones that are needed in order to

fully understand the information provided by this handbook

2.2 Covernnent docunents.

2.2.1 Specifications, standards, and handbooks. The foll ow ng
speci fications, standards, and handbooks forma part of this docunment to the
extent specified herein. Unless otherw se specified, the issues of these
docunents are those listed in the |latest issue of the Department of Defense
I ndex of Specifications and Standards (DoDI SS) and suppl ement thereto.

STANDARDS
DEPARTMENT OF DEFENSE

M L- STD-410 - Nondestructive Testing Personnel Qualification and
Certification

(Unl ess ot herw se indicated, copies of the above specifications,
standards, and handbooks are avail able fromthe Defense Automated Printing
Service (DAPS), 700 Robbins Avenue, Buil ding 4D, Phil adel phia, PA 19111-5094.)

2.3 Non- Governnent publications. The follow ng docunent(s) forma part
of this docunent to the extent specified herein. Unless otherw se specified,
the i ssues of the docunents which are DoD adopted are those listed in the
| atest issue of the DoDI SS, and suppl ement thereto.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM E390 - Standard Reference Radi ographs for Steel Fusion \Welds
(DoD adopt ed)
ASTM E1742 - Standard Practice for Radi ographic Exam nation

(DoD adopt ed)

(Application for copies should be addressed to the Anerican Society for
Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428-
2959.)

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl STD 1104 - Welding of Pipelines and Related Facilities
(DoD adopt ed)
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(Application for copies should be addressed to the Anerican Petrol eum
Institute, 1220 “L” Street, NW Washi ngton, DC 20005-4070.)

AVERI CAN VEELDI NG SOCI ETY ( AWE)

AWS B3.0 - Wl ding Procedure and Perfornmance Qualification
AWS D1.1 - Structural Welding Code - Steel (DoD adopt ed)

(Application for copies should be addressed to the Anmerican Vel di ng
Society, 550 NNW LeJeune Road, Mam, FL 33126.)

2.4 Oder of precedence. In the event of a conflict between the text
of this docunment and the references cited herein, the text of this docunent
t akes precedence. Nothing in this docunment, however, supersedes applicable
| aws and regul ati ons unless a specific exenption has been obt ai ned.

3.  DEFI NI TI ONS

3.1 Radiographic grade I. This termis used to classify a weld that is
subject to high stresses in critical applications.

3.2 Radiographic grade Il. This termis used to classify a weld for
critical applications with a small design safety factor

3.3 Radiographic grade Ill. This termis used to classify a weld for
general applications with an average design safety factor

3.4 Radiographic grade V. This termis used to classify a weld that
is subject to | ow stresses.

4. GENERAL REQUI REMENTS

4.1 (Qualification for inspection. Personnel performng radi ographic
i nspection shall be qualified in accordance with ML-STD-410. Radi ographic
i nspection shall be conducted in accordance with ASTM E1742.

4.2 Inspection lot. Unless otherw se specified, a lot shall consist of
all welds of a specific design and size produced at one facility by the sane
personnel and production technique, and submitted for inspection at one tinme.

4.3 Gade. Wlds shall be designated grades I, II, Ill or IV as shown
intablel. A grade | weld would contain the | east and/or small est
di scontinuities and a grade 1V weld would contain the | argest and/or nost
numer ous di scontinuities.

5. DETAI LED REQUI REMENTS

5.1 Determnation of grades. The design activity shall establish the
| east acceptable grade for each weld design and this grade shall be indicated

on the applicable approved drawing. |If grade is not provided on draw ng or
ot her contractual docunent, grade Il shall apply.
5.2 Acceptance criteria. Wlds graded I, I, IIl, or 1V shall contain

di scontinuities no greater than the acceptance level indicated in table I
Acceptance or severity levels indicated refer to those contained in ASTM E390.

2
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Each of the graded discontinuity types has five severity levels, 1 through 5
in order of increasing severity. Arabic nunber one references a radiograph
whi ch indicates smaller, fewer or |ess severe discontinuities than Arabic
nunber two. Arabic nunber two references a radi ograph which indicates

smal l er, fewer or |less severe discontinuities than Arabic nunber three and so
on.

TABLE I. Severity level requirenents for welds per ASTM E390, Volune |1
ref erence radi ographs.
VELD THI CKNESS GRADE GRADE GRADE GRADE
Di scontinuities MAXI MUM | NCHES | NCLUSI VE I Il 11 %
3/8 NONE 1 2 3
Fine Scattered Porosity 3/4 NONE 2 2 3
2 1 2 3 4
3/8 NONE 1 2 3
Coarse Scattered Porosity 3/4 NONE 2 2 3
2 1 2 3 4
3/8 NONE 1 2 3
Clustered Porosity 3/4 NONE 2 2 3
2 1 2 3 4
3/8 NONE 1 2 3
Li near Porosity or d obul ar 3/4 NONE 2 2 3
I ndi cati ons 2 1 2 3 4
3/8 NONE 1 2 3
Sl ag I ncl usions 3/4 NONE 2 2 3
2 1 2 3 4
3/8 NONE 1 2 3
Tungsten | ncl usi ons 3/4 NONE 2 2 3
3/8 NONE 1 2 3
I nconpl ete Penetration 3/4 NONE 2 3 4
2 1 2 3 4
3/8 NONE 1 2 3
Lack of Fusion 3/4 NONE 2 2 3
2 1 2 3 4
Ungraded Di scontinuities Up to 3/8 inclusive
Crater crack e NOT ALLOVED-----------
Transverse Crack  meeeoeaoaa oo NOT ALLOVED-----------
Longi tudinal Crack  seeeeeeeeaaaaaooo NOT ALLONED- ----------
Tungsten | ncl usions - - - NO GREATER THAN UNGRADED RADI OGRAPH- - -
Ungraded Di scontinuities 3/8, 3/4, and 2
Undercut e NOT ALLOVED-----------
Burn Through e NOT ALLONED- ----------
Icicles (Teardrops) = m-mmmmmmmmmm e NOT ALLONED- ----------
El ongated (or Wormhole) Porosity ------------------- NOT ALLONED- ----------
Crater crack e NOT ALLOVED-----------
Transverse Crack  meeeoeeaoaa oo NOT ALLOVED-----------
Longi tudinal Crack = seeeeeeeaaaaaooo NOT ALLONED- ----------
Tungsten | ncl usions - - - NO GREATER THAN UNGRADED RADI OGRAPH- - -

Note: The follow ng notes are an integral part of table I.
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(1) Wen two or nore types of defects are present to an extend equal to
or not significantly better than the acceptance standards for respective
defects, the part shall be rejected.

(2) Wen two or nore types of defects are present and the predom nating
defect is not significantly better than the acceptance standard, the part
shal | be considered borderline, and requires further review

(3) Borderline welds may be consi dered acceptabl e, upon review and
witten approval by conpetent wel ding NDE and engi neeri ng personnel

(4) Gas holes or sand spots and inclusions allowed by this table shall be
cause for rejection when closer than twi ce their maxi num di nension to an edge
or extremty of a weldnent, in a highly stressed or critical area as
det erm ned by desi gn engi neering personnel

5.2.1 Applicable thickness ranges. The applicable thickness ranges for
the reference radiograph illustration plate thickness used to determ ne
severity level requirenents for welds in table I of this docunent are given in
table I, Applicable Thickness Ranges, under Volune Il, ASTM E390. A 0.375 in.
(9.5 mm illustration plate thickness is applicable for weld thickness over
0.25in. (6.4 m) to and including 0.50 in. (13 nm. A O0.75in. (19 nm
illustration plate thickness is applicable for weld thickness over 0.50 in.
(13 m to and including 1.50 in. (38 m). A 2.0in. (51 mm illustration
pl ate thickness is applicable for weld thickness over 1.50 in. (38 my to and
including 3.0 in. (76 nmm). The thickness Iimts for this docunent may be
ext ended beyond the I[imts in table I, ASTM 390 with the approval of the
procuring activity.

5.2.2 Further acceptance criteria. The design activity may choose
addi ti onal acceptance criteria from AW D1.1, section 10.17, AWS B3.0, and
APl STD 1104, section 6. These docunments will only be applicabl e when they
appear on the drawi ng or other contractual documnent.

5.3 Radi ographi c i nspection

5.3.1 Welds, general. Radiographic inspection shall be in accordance
wi th ASTM E1742. Acceptance inspection shall be in accordance with table
and ASTM E390. The extent of radiographic inspection of all welds shall be
acconpl i shed as required by drawing or contract. |If extent is not provided,
radi ographi c i nspection shall be 100% of weld joints.

5.4 Standards.

5.4.1 Radi ographic standards. Radi ographic standard grades shall be
establ i shed for each weld design for which radiographic inspection is
specified (see 4.3). Such grades shall be in ternms of ASTM E390 for stee
fusion welds. Maxi num acceptable defects shall be in accordance with table I.

5.5 Examination of rejected |ots.

5.5.1 Rejection. Unless prohibited by the drawi ng, specification or
ot her contract docunent, weld joints rejected because of non-conpliance to
ASTM E390 and table | may be repaired using a repair procedure approved by the



Downloaded from http://www.everyspec.com

M L- HDBK- 1264

aut hori zed governnent inspection. Al repaired areas shall be re-inspected in
accordance with paragraph 5.3.1.

5.5.2 Review In performing the review of the rejected lot, a
techni que may be detailed for the subjection of welds to various destructive
tests, including |oading (as in service use) or by sectioning, as practicable.
Thi s consideration shall be predicated on the size of the rejected lot, the
size of the welds and criticality of the weld application

6. NOTES

(This section contains information of a general or explanatory nature that
may be hel pful, but is not mandatory.)

6.1 Intended use. This handbook is to be used as a gui de when
conpari ng radi ographic inspection for soundness of welds in steel to selected
severity levels of reference radiographs provided in an ASTM st andard.

6.2 Producibility warning. The grade assigned to the weld should
represent a realistic value for safety and for functional requirenent. Do not
assign a grade | weld for a grade Il function. Caution should be exercised in
speci fying the grade of maxi mum perni ssi bl e radi ographic discontinuity |evel
to be net in a weld.

6.3 Subject term (key word) listing.

Crater crack

Di scontinuities
Porosity

Tungsten i ncl usi ons
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