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FOREWARD

This standard provides instructions for the fabrication, welding, and inspection of
submarine hulls constructed of HY-130 material. The requirements are to insure the
integrity and reliability of submarine construction for combatant service and may be used
for non-combatant construction as well as other structures utilizing the alloys contained

herein.

Thi» Military Standard is for use in new construction by designers, contractors, and
fabricators as invoked in the individual Ship Specification for a particular ship or contract;
it is also. for use by Naval Shipyards and when invoked in a Department of Defense or Navy
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1.1 This standard contains minimum requirements for submarine structural fabrication,
standards for materials, weld jclﬁt dcaa.w_.,u' wva.kauuuaha.y, J.uaycuta.vu, and rnhnrd-keen1na
requirements for combatant submarine and non-combatant submersible construction of HY-130
material. The requirements for material other than HY-130 for submarine application are
contalned ln NAVSFTDC nunn_rD_nnn-1nnn anﬂ NLVQHTDQ nnnn-rn-nnﬁ Qﬂ1n

1.2 Where reference to this standard is made in the General Specification for Ships,
or in the Ship Specifications for a particular ship, the requirements of this document

supersede any conflxcting requirements of other referenced specifications and standards,
unless otherwise noted herein or in the particular Ship Specifications.

1.3 Any requirements contained in this standard specifically requiring Naval Sea
Systems Command/Naval Ship Engineering Center (NAVSEA/NAVSEC) approval shall be forwarded to
the Naval Sea Systems Command, Washington, D.C. 20362.

2. REFERENCED DOCUMENTS
2.1 1ssues of documents, The following documents of the issue in effect on date of
invitation for bids or requéest for proposal, form a part of this standard to the extent
specified herein,
GOVERNMENTAT
SPECIFICATIONS
MILITARY
MIL-E-19822 - Electrodes, Welding, Bare, High Yield-Steel.
MIL-E-19933 - Electrodes and Rods ~ Welding, Bare, Chromium
o ~and Chromium-Nickel Steels.
MIL-E-21-562 - Electrodes and Rods - Welding, Bare, Nickel Alloy.
MIL-E-22200 - Electrodes ; Welding, Covered: General Speci fications

siecrrodesg ealladly, LOVEICLKL; SChiciaa 421Cationc

MIL-E-22200/1 - Electrodes, Welding, Mineral Covered, Iron Powder,
Low-hydrogen Medium and High Tensile Steel, As-welded

e e _or §tress-Rel}eyed Weld Application: i

MlL=-L=<£e4VUVU/ <4 = blectroaes, Welding, Covered (Austenitic
Chromium-Nickel Steel. for Corrosive and High

MIL-E-22200/9 - Electrodes, Welding, Covered, HY-130 Steel
Applications.
MIL-E-22200/10 - Electrodes, Welding, Mineral Covered, Low-Hydrogen,
Iron-Powder for HY-100 Weldments for As-wWelded
Applications.
MIL-E-23765/1 - Electrodes and Rods - Welding, Bare, Solid, Mild and

Tnu AY1Avw Steel
W Saa iUy l.cc«L .
MIL-E-23765/2 - Electrodes and Rods - Welding, Bare, Solid, Low Alloy
Steel.
MIL-E-24355 - Electrodes and Rods -~ Welding, Bare, Solid, for HY-130

o Steel Applications,
MIL-5-24371 - Steel Plate, Alloy, Structural, High Yield Strength

(HY=-130) .

MIL-S-25412 - Steel Forgings, Alloy, Structural, High Yield Strength
(HY-130).

MIL-I-25135 - Inspection Materials, Penetrant.

STANDARDS
MILITARY

MIL-5TD-22 - Welded-Joint Design.,

MIL-STD-248 - Welding and Brazing Procedure and Performance Qualifica-
tion.

MIL-STD=271 -~ Nondestructive Testing Requirements for Metals.

MIL-STD-1628 - Fillet Weld Size, Strength and Efficiency Determina-

tion,
R |
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NAVSHIPS
0900-LP-003-8000 - Surface Inspection Acceptance Standards for Metals.
0900-LP-003-9000 - Radiographic Standards for Production and

Renair Wealde
Nepaas O LUD .

0900-LP-005-6000 - Surface Standards for High Yield Strength,
Nickel Bearing Alloy Steel.

P-006-3010 - Ultrasonic Inspection Procedure & AcC
2=0UC-SVaiLv = v.ailrasenic insSpecticn Jrocegure & AC

Standards for Hull Structure Producti

Welds.

0900-LP-006-9010 - Fabrication, Welding and Inspection of HY-80/100
Submarine Hulls.

0900-LP-999-9000 - Acceptance Standards for Surface Finish of Frame -
or Arc-Cut Material.

0901-LP-920-0003 - Naval Ships Technical Manual, Welding and Allied

Processes, Chapter 074.

(Copies of spec1f1catlons, standards, draw1ngs, and publlcatlons requlred by suppllers

in connectlon with spec11:1c proc.uremen\: functions should be obtained from the procurlng
activity or as directed by the contracting officer.)

NONGOVERNMENTAL

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

- v PP T S S PO Mot =

E 10 - Brinell Hardness of Metallic Materials, Test for.

(Application for copies should be addresed to the Am

ace Stre Philadalrnhia anng

n Society for Testing and
Materials, 1616 Race Street, Philadeipnia, cuua_yl'va

\
o/

F+ O
- R
F
[+ X¢]
w P

AMERICAN WELDING SOCIETY (AWS)

= Walding CSumhnale
A2.0 - WELAliNng oYmoOLS.

A2.2 - Nondestructive Test Symbols,
A3.0 -~ Definitions - Welding and Cutting.

(Application for copies should be addressed to the American Welding Society, Inc.,
2501 NW 7th Street, Miami, Florida 33125.)

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

ASNT-TC-1A - Nondestructive Test Personnel Qualification and
Certification.

be addressed to the American Society for Nondestructive
n, Illinois 60202.)

(Application for copies shoul
n 914 Chicago Avenue, Evans

inga
ing, 7446 LOieago L 1

<r? o7

standards are generally
mong technical groups

(Technical society and technical association specifications and
available for reference from libraries. They are also distributed a
sing Federal agencies.)

3.1 General. Except as noted herein, welding nomenclature and definitions shall
nform to AWS AZ. 0, AWS A3.0, and AWS A2.2,

3.2 Acceptable. Complies with or conforms to the applicable standard or specification,

3.3 Access plates. Sections of plating removed, and later re-installed, for access
or removal of equipment.

3.4 Activity. The physical plant of an organization performing work to which this
document is applicable.

muTe DACIHMENT TS SURJECT TQ SPECIAL EXPORT CONTRQLS AND
UL MALULCLIIYN L 4O &N AN

TRANSMITTAL TO FOREIGN GOVERNMENTS OR FOREIGN NATIONALSing B
MADE ONLY WITH PRIOR APPROVAL OF THE COMMANDER, NAVAL SHIP

A TURDR YNNG CENTER CODE 6£120D
LNULNDLERLING Ciidvaong v adewas

....... CONTROLS 7 EACH
E

P U BTy S I - 1



Downloaded from http://www.everyspec.com

MIL-STD-1681 (SH)

20 Mawvah 107§
&7 MmaxXICi 2579

3.5 Approval SAEErovedE. The item under consideration requires acceptance by NAVSEA
its authorized representative. Approval or approved as used herein shall be by NAVSEA

o
Ci ato catl

authorized representative unless NAVSEA approval is specified.

3.6 Arc strikes. Any inadvertent localized heat-affected zone or change in the L
contour of the finished weld or adjacent base metal resulting from an arc or heat generated
by the passage of electrical energy between the surface of the finished weld or base metal
and a current source, such as welding electrodes or magnetic inspection prods.

3.7 Block weld. An increment of a continuous multiple pass weld that is completely
or partially built-up in cross-section before adjacent lengths are deposited.

3.8 Buttering or build-up. The deposition of filler metal on a base metal surface
to restore base material or weld surface demensions, or to interpose a layer of weld metal
on the material surface of the joint prior to joining the material members together.

3.9 Ci

3.9 rcu ity. e degrees
a true circle

3.10 Closure plates. Those shell plates left off or removed for access.

section of the hull from

3.11 Coamings. Structure surrounding holes in, and extending on through or on one
or both sidés of gﬁ plating or pressure hull structure, usually connected by a corner or
groove tee weld and which may provide all or partial compensation for the hole.

3.12 Completed weld. Welding is done, preheat and postweld heat soak (when applicable)
is removed and plating has cooled to ambient temperature and the weld has been visually
inspected, accepted, and is ready for other nondestructive test (NDT) inspection.

3.13 Corner crack. A crack occurirg in weld metal in way of a temporary access snipe,
a drain or vent opening or at the intersection of three members (see figure 1).

3.14 Fabrication. The term "fabrication" covers construction, alteration, or repair
operations as involved in the building of HY-130 submarine hulls.

3,15 Fabrication procedure. A fabrication procedure is a written description of the
A s_21a ~f Anararinne aench ae waldina formina. cutting., inernact+ian and auali+ty coantrol .
details of operations such as weldlng, Iorming,; cutting, inspection, and guality contrel.

16 Fillet weld. A weld of approximately triangular cross-section joining two
ces approxxmater at right angles to each other in a lap joint, tee joint, or corner
joint. See joint PT-2S.1 in MIL=-STD=-22.

3.17 Finished weld. Welds which have received final inspection and have been accepted.

3.18 Forming - cold. Cold forming operations are defined as those performed with
material temperature below 500° Fahrenheit (°F) (see 9.3).

3.19 Forming - hot. Hot forming operations are defined as those performed with

material temperature between 1700°F and 2150°F.
3.20 Hard tanks. Tanks designed to withstand pressure at collapse depth.

3.21 Hard tank plating. Tank boundary plating in tanks designed to withstand pressure
at collapse depth.

3.22 Heat soak. Application of heat to a weld joint to promote hydrogen removal.

3.23 Holding bulkheads. Any complete transverse watertight bulkhead within the
pressure hull envelope.

3.24 Inserts. Inserts are those components welded into the pressure hull envelope

or other component by some type of butt joint, which may be the same or greater thickness
than the surrounding structure. Inserts reinforce the structure at openings or areas of

high stress. ,
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3.25 Inspector. Contractor, Naval shipyard, and other government agency employees
qualified as required by this document to accept or reject materials or workmanship from

specified test results,

3.26 Interlafer heat soak. Heat applied to a weld joint after deposition of each
layer of we metal.

3.27 Interpass temperature, In a multiple-pass weld, the temperature of the metal,
at the site of operations before the next pass is started {(see table I).

3.28 Intraweld heat soak. Heat applied to a weld joint at specified interval(s)
during welding of the joint.

3.29 Joint efficiency. Joint efficiency is the strength of a welded connection,
expressed as a percentage of the specified strength of the base material.

3.30 NAVSEA authorized representative. Any government representative specifically
authoriged to approve equipment, material, or procedures within the scope of this document

for NAVSEA. They are as follows:

(a) For Government shipyards - The delegated representative
of the shipyard Commander.
(b) For Commercial shipyards -~ The delegated representative of the
supervisor of Shipbuilding, Conversion and Repair (SUPSHIP).
(c) Naval Ship Engineering Center.

3.31 oOverlay or cladding. The deposition of filler metal on a base metal surface
for the purpose of providing a wear-resistant or corrosion-resistant surface.

3.32 Patches. Patches are section of plate installed to replace other materials such
as deleted Inserts or penetrations, to correct discrepant materials or errors in construc-

tions.
3.33 Penetrations. Penetrations are those components such as pipe, sleeves, or trunks
welded into the pressure hull envelope or other components by some type of groove tee,

corner, or fillet weld. Penetrations pass through the structure and extend beyond one or
poth sides of the structure.

3.34 Subject to submergence pressure. Designed to collapse depth.

3.35 Preheat temperature. The temperature in way of and along the joint or site of
operation, prior to any welding (see table I).

3.36 Pressure hull envelope. All material in water tight boundary structure
designed to collapse depth, such as pressure hull plating, patches, coamings, sea chests,
trunks, missile tubes, hatches, inserts, penetrations, sonar sphere, access plates, hull
closure plates, and hard tank plating.

3.3 Pressure hull structure, Aall structure designed to collapse depth including
the pressure hull envelope and supporting structure.

3.38 Qualified. The term "qualified" means that the item under consideration has
been approvea as required by this document.

3.39 Re-entrant angle. A re-entrant angle is the angle formed between the base plate
and weld, at the weld edge (see figure 2).

3.40 Shapes. One piece hot-rolled or extruded material other than flat plate or
strip, tube or bar having a cross-section in the shape of a Tee L (angle), Zee, channel, I,
H., etc., such as pressure hull frames.
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3.41 Structural intermediate pressure tanks. Internal tanks subject to pressure

between a gage pressure of 125 pounds per square inch (lb/inz) and ship test pressure
(test depth).

3.42 Supporting structure. Structure supporting the pressure hull envelope which is
designed to collapse depth, such as pressure hull frames, stiffeners and transverse
structural floors when acting as frames.

3.43 Small access plates. Sections of plating removed, and later reinstalled having
a maximum diameter of l2-inches.

3.44 Tack weld. A tack weld is a weld made to hold parts of a weldment in proper
alignment until the final welds are made.

3.45 Tank Welds. Tank welds are full penetration welds in tank plating or to the
pressure side of the tank plating (such as f}oor to tank top, side, or shell; stiffener webs
to end bulkheads; butt and seam in tank plating) (see figure 3).

3.46 Temporary snipe. A small snipe‘or opening in an abutting member to permit the
deposition of a sound weld in a joint passing beneath the abutting member.

3.47 weld Eas . A single longitudinal progression of a welding bead along a joint
or weld deposit for the length of one block or more.

4., QUALIFICATION REQUIREMENTS

4.1 ScoEe. This section covers the requirements necessary for the qualification of
welding procedures; welders and welding operators; NDT procedures; nondestructive test
personnel and NDT equipment for HY-130 submarine construction.

4.2 General requirements. The purpose of these qualficiation requirements is to insure
that the qualified procedures are used with adequate equipment by properly trained personnel.
It shall be the responsibility of the activity to insure that only qualified personnel,
procedures and NDT equipment are used for fabrication and inspection to comply with this
standard. Procedures and personnel previously qualified or approved for welding HY-130 shall
not require requalification, provided the qualifications have not lapsed, and provided the
qualification records are available.

4.2.1 Welding and NDT processes, procedure limitations, equipment, and materials,
other than those specified in this standard or as permitted by MIL-STD-248, may be used
on a case basis when specifically approved by NAVSEA.

4.3 Welding procedure qualification. Before any welding is performed on structure
covered by this standard all procedures shall be qualified in accordance with the require-
ment of MIL-STD-248, except that dynamic tear testing shall be used in lieu of Charpy
V-notch impact testing. Dynamic tear testing shall be performed as required by the
applicable electrode specification.,

4.3.1 Records. Records of procedure qualification shall be as specified in section S.

4.4 Welding performance qualification. Prior to performing any production welding,
each welder or welding operator who 1s to perform manual, semi~automatic, or fully automatic
welding covered by the standard, shall be qualified in accordance with the requirements of
MIL-STD-248, except qualficiation on HY-80/100 shall not qualify for welding HY~-130.

Welding operator qualification is not required for operators of stud welding equipment.

4.4.1 Welders and welding operators shall be familiarized with the HY-130 welding
procedure requirements and controls (e.g., preheat and interpass temperatures, weld enerqgy
input, and hydrogen removal methods) prior to performing production welding in or to
HY-130. A formal training program, including an oral or written examination, shall be
employed to assure adequate familiarization.
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4.4.,2 Each welder and welding operator (except spot and stud welders) shall be required
to pass an annual vision test as specified in 4.8,

4.4.3 Records. Records of welder qualification shall be as specified in section 5.
4.5 HNondestructive testing procedure qualification.

4.5.1 Radiographic inspection., Qualification of radiographic inspection (RT) procedures,
including film processing procedures, shall be in accordance with MIL-STD-271. Records of

procedure qualification shall be as specified in section 5.

4.5.2 Ultrasonic inspection.

4.5.2.1 Ultrasonic inspection for plate quality and thickness. Qualification of
ultrasonic nspectlon (UT) procedures and equipment functions for material quality and thick-
~ o hal
o Hiadi i

i
be in accordance with MIL-STD-271.

10 aCCOIitla 1L=21D

S Sii

4.5.2.2 Ultrasonic inspection of welds. Qualification of UT procedures and equipment
functions for Inspection of welds shall be in accordance with NAVSHIPS 0900-LP-006-3010.

4.5.2.3 Records of UT procedure qualification shall be as specified in section S,

4.5.3 Hardness testing. Hardness testing and calibration of hardness testing equip-~
ment shall be in accordance with ASTM E 10.

4.5.4 Other nondestructive tests., Nondestructive tests, procedures, techniques,
equipment, and materlals not specified in this document may be used provided the procedure
and performance qualification is approved by NAVSEA.

4.6 Qualification of nondestructive test personnel. Activities performing nondestruc-
tive tests (radiography, “Ultrasonic, magnetic particle, and liquid penetrant) shall be
respon51ble for certifying the technical competence of their NDT personnel and that all non-
destructive tests performed are in conformance with contractual 1nspectlon technique require-
ments and acceptance standards. NDT personnel shall be qualified in accordance with
ASNT-TC-1A or other NDT standards approved by the NAVSEA authorized representative.

4.6.1 Personnel engaged in the following nondestructive tests shall be qualified and
certified by a NDT examiner certified by the contractor:

(a) Magnetic Particle (MT)

(b) Liquid Penetrant (PT)

(c) Ultrasonic (UT) (Except for welds, see 4.6.1.1)
(d) Radiography (RT)

NDT personnel, including visual inspectors, shall be required to pass an annual vision test
as specified in 4.8. NDT personnel shall remain qualified unless there is a subsequent

lapse of employment continuity or change of work assignment extending beyond six months,

except for NDT personnel involved with UT inspection of welds, 1In this latter instance, the

requirements of NAVSHIPS 0900-LP-006-3010 shall govern.

4.6.1.1 Qualification and certification of ultrasonic lnspectlon personnel for welds.
personnel engaged in UT of we elds shall De qualified and certified in accordance with
NAVSHIPS 0900-LP-006-3010.

4.6.1.2 Visual inspection personnel. Visual inspectors shall possess the knowledge
necessary to satisfactorily perform the visual inspections required in the various sections
of this standard.

4.6.2 Records. Records of NDT personnel qualification and certification shall be as

(e ALl - . Cer -
specified in sectlon 5. For visual inspectors, only records of vision tests are required,
6

THIS DOCUMENT IS SUBJECT TO SPECIAL EXPORT CONTROLS AND EACH i

TRANSMITTAL TO FOREIGN GOVERNMENTS OR FOREIGN NATIONALS MAY BE
MADE ONLY WITH PRIOR APPROVAL OF THE COMMANDER, NAVAL SHIP
ENGINEERING CENTER, CODE 6120D




Downloaded from http://www.everyspec.com

4.7 Nondestructive test equipment qualification. All NDT equipment, when used by
qualified NDT operators or inspectors, employing the appropriate procedure, shall be capable
of detecting flaws wiithin the limits of the acceptance standards specified in section 7.

In addition, for weld inspection, UT equipment shall meet the requirements of NAVSHIPS 0900-

LP-006-3010,

4.7.1 Records. Records of NDT equipment qualification are not required except as
specified in NAVSHIPS 0900-LP-006~9010,

4.8 Vision tests,

4.8.1 Personnel vision tests. Personnel, as specified in 4.4 and 4.6, shall be required
to pass an annual vision test. The tests shall be conducted by a trained technician using
atandard rtoctr mathnde Far detarmininea vienal acnituye Mhn cbeaQed £ cmmambammn fac &l o
g\.-“l.‘\ﬁl-lh\ﬂ WeS L MITLLUUS AUL UOULTLMadlnyg vasucas uvu‘:-\'_’. +liE Stanaard Or accepualice 1o Lie
vision test shall be natural or corrected near distance acuity such that the individual is
capable of reading Jl letters on the standard Jaeger type chart for near vision. Other

equivalent visual tests may be substituted for the Jaeger chart,

R Records of the date of vision test and test results shall be maintained,
.

4.8.2 Records.
Jel DTTUI S
as specified in section 5

5. RECORD REQUIREMENTS

5.1 Scope. This section details the records for HY-130 fabrication within the scope
of this standard.

_____ 1

5.2 General. Each activity shall maintain a capability for meeting the requirements
of this standard. Written procedures shall assign responsibility and provide accountability
for performing work and inspections., Records are required only to the extent specified in
+hie cectinn Where aenacifisd roararde fAr Fraceahi Tsée, b 2.3 v 2o i A
this section., Wher e gpecified » records for traceability to individual items, pieces o

>arts are a requiremeht of this standard.
5.3 Records.

5.3.1 General requirements. Each activity will maintain a quality control system
which shall include the preparation and maintenance of written records, Record forms shown
are for guidance only. However, records shall, as a minimum, contain the information as noted
in the following subparagraphs.

&Il Ll QL0 wilhg SUuD

5.3.1.1 Welding discrepancy feed-back. In addition to the general requirements above,
the items shown 1n the following subparagraphs require a formal welding discrepancy feed-
back program. The program shall be established to insure that significant discrepancies are
brought to the attention of Welding Engineering personnel within a reasonable time frame
for resolution. Resolution and any required corrective action shall be accomplished in
a manner which will preclude loss of welding control during production welding. Each
activity shall retain records of all weld discrepancy feet-backs, resolutions, and corrective
actions. ‘I?iad§ition to the Follow%ng subparagraphs, the welding discrepancy feed-back
grggiaTlsna;; also apply to the nondestructive testing of 5.3.1.8, 5.3.1.9, 5.3.1.10, and

g 21 1 1 1 WalAdsna 3 s : PR a N . - . . N -
3.3.4.4.1 Welding leS€ records shall consist 3' the approved
n

i
procedure qualificatio

5.3.1.1.2 Welding Ao e s

shall be as require Yy

5.3.1.1.3 Records of welding electrode control. Records of inspections

........ i

only, see figure 4), required by section B shall contain the following:

(a) Manufacturer's certification and test results for compliance with the
applicable specification. B
(b) Records of receipt inspection verification of electrode conformance as
required by section 8,
{c) Records of moisture content of electrode covering as required in 10.5.2,
7
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10.6.1, and 10.7.2
{d) Date of inspection and signature of inspector{s).
5.3.1.1.4 Records of in-process welding inspection. Records of inspections (for
guidance only, see figure 5], as required Dy section &, shall contain the following:
{(a) Base material identification

(b) Heat input (satisfactory or unsatisfactory)

(c) Preheat/interpass temperature of the joint being welded (satisfactory or
unsatisfactory)

(d) Interlayer, intraweld, or postweld heat soak temperature and time, as
applicable (satisfactory or unsatlsfarfnru\

(e) Weldlng process being used

(f} Filler metal type

(g) Location on ship or assembly where welding is being performed
(h) Type of weld; original or repair

(i) Date of inspection and signature of inspector making check
(j) Record of corrective actions taken in case of discrepancy.

5.3.1.1.5 Records of SMA welding process reporting. Records of use of the shielded

tal-arc (SMA) process for weldxng HY-130, as required by section 13, shall be prepared
d suhmitted to NAVSEC quarterly.

5.3.1.2 uWondestructive test procedure qualification. These records shall be as required
by MIL-STD-271 for RT and by fIL-STD-271 or NAVSHIPS 03%00-LP-006-3010, as applicable, for UT.

5.3.1.3 Nondestructive testing personnel gualification. Records of personnel gqualfica-
tion shall be malntahﬁed. They shall consist of:

(a) Identification (name, clock number, or social security number)
(b) Date of test and qualification expiration date

(c) Nondestructive testing processes qualified

(d) Vision test results

(e} Activity examiner's signature
5.3.1.4 Records of E late quality inspectio These records (for guidance only, see
figure 6), shall contain e owing:

(a) Ship or hull number

(b) Ultrasonic soundness findings (mill record may be used)

“{c) Ultrasonic gage measurements (mill records may be used)

(d) Micrometer edge thickness measurements (mill record may be used)

(e) Chemistry and mechanical properties (mill record may be used)

(f) Record of visual inspection with notation on the size and location
of weld repairs (mill record may be used)

f= e acarioan i $ arass -
{g) sSpecific location of plate in the following areas o

hull envelope:
(1) Hull plating
(2) Hard tank plating
(3) All components which are fabricated from plate and which are
welded into and become an integral part of the pressure hull

weilded 1ntge and become ahh lnte ral the pressure nulil

envelope. This includes lnserts, penetrations, and patches.
(n) Heat or slab number {(mill record may be used)
(1) Date of inspection and signature of inspector(s).

£ submarine presst e

submarine pressure

5.3.1.5 Recocrds of extruded shapes. hese records (for guidance on

shall include the following:

(a) Ship or hull number
(b) Heat or shape number (mill record may be used)
(c) Record of visual inspection with notation of the size and location of

vC, megcQord oL visua.l

a
9
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weld repairs (mill record may be used)
(d) Chemistry and mechanical properties (mill record may be used)
-(e) Dimensions (mill record may be used)
1€\ Ssundnasgsg {(UT oy MT whare apnl 1n:h‘|a _____ [ S KN
Vi SounGness (vi Or MNi wiere€ appLiiCasi =, \mL;L recor may De uscu)
(g) Date of inspection and signature of inspector(s)

(h) Location in ship when in pressure hull envelope

5.3.1.6 Records of forgings, Records (for guidance only, see figure 8), shall include
the following:

(a) Ship or hull number

(b) Heat number (must be a unique identification) (mill record may be used)

(b) Heat number a unique 1dentification) (mill record may be u
(c) Soundness (RT, MT, and UT, as applicable) (mill record may be used)
(d) Test coupon results (mill record may be used)

(e) Dimensional inspection (mill record may be used)

(f) Location, size, and orientation or repairs (mlll record may be used)
fa) Tnn=+1nn nF :11 Fnrnnﬂ ~romnnanonta mhanh i~ and hamAama an
\g7/ AN A LSS A YU vvipUlIviI o Walawi u.l.t: we.l.ucu .Llll.U Qllu Ucuwuviuc au

integral part of the pressure hull envelope
(h) Date of inspection and signature of inspector (s)

5.3.1.7 Workmanship. The quality and completeness of workmanship in submarine hull
construction sha e assured either by a continuous record of responsibility (signoff of
work accomplishment) as the submarine progresses from prefabrication through completion

(for guidance, see figure 9), or by a completion (including alteration or repairs) inspection
record which will account for work in a compartment or specified area

reCllileQ arcea.

as required by sections 6 and 12 shall be recorded

5.3.1.7.1 Circulari u s,
. idance only, see figures 10, 11, or 12.
F

and reported to NAVSEA

5.3,1.7.2 Records of pressure hull frame dimensions. These recor

ec . These x.t:l.uxub,
only, see flgure 13

=3 re (=3 =3 -5 1 I~
ssure hu e ensions
ulred by section 12, shall contain the followin

Q -~

(a) Ship or hull number

(b) Frame number

(c) Dimensions including web and flange tilt, flange width and unbalance,
and frame depth

(d) Station number (circumferential locations)

(e) Distance between frames

5.3.1.8 Records of magnetic particle inspection. These records of inspections, (for
guidance only, see figure 14), required by section 6 shall include the following:

5.3.1.8.1 Welds.

{(a) Type of magnetic particle test {(e.g., prod or yoke)
(b) Weld location (assembly and joint identification)
(c) Type of weld (e.g., tee, butt, or fillet)

{d) Cateapory item (gee table IT)

A7 da i AP § o Wwlediy L Al LAy

(e) Approximate length of weld inspected

(f) Length and number of cracks found

(g) Approximate location of cracks, found, if any

(h) Type of cracks (transverse, longitudinal, or corner)

(i) Date of original inspection

(j) Date of repair and reinspection (if required) and results
(k) Signature of inspector(s)

5.3.1.9 Records of llquld penetrant 1nspectlon. These records of inspection (for

guidance only, see figure 1b5), required by section & shall contain the following:

(a) Type of penetrant used (section 15)

(h) Wald Ay matroarial lacat+tinn (ehin accamhly Arnd taded I aler ___ad__\
(b} Weld or material location (ship, assembly, and joint identification)
(c) Type of weld (e.g., butt, tee, fillet, or overlay)

9
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(d) Type of indications, satisfactory or unsatisfactory

(e) Surface condition (e.g., as-machined, as-welded, ground) -
(f) Date of original inspection

{g) Date of repairs and reinspection (if required) and results

\g/ Jate O repalrs qallt Ltellisl/elLaAil wibi ltegilliedy an

(h) Signature of inspector(s)

5.3.1.10 Records of radiogragh¥. Records of inspection, (for guidance onl see figures
16 and 17) required by section shall contain the following:’ v g

5.3.1.10.1 Welds.

(a) Date of exposure of radiography

(b) Location of weld radiographed (positive identification system)

(c) Thickness of material

(d) Energy source (isotope type, size of source of KVP and amperage or X-ray)
(e) Surface condition (e.g., as-machined, as-welded, ground)

(f) Type of film, screens, source-to-film distance, and exposure ti
(g) Flaws (note acceptable slag, porosity, or other discontinuities)
(h) Disposition (satisfactory or unsatisfactory)

(i) Date and signature of film interpreter

ma
mne

11 Records of ultrasonic inspection. Records of inspection required by section
tai ollowing:

5.3.1.11.1 Welds. Records, (for guidance only, see figure 18), shall be as specified
in NAVSHIPS 0900-CP-006-3010.

5.3.1.11.2 Materials.

(a) Description and unique identification

(b) Approved procedure identification

(c) Type and model of machine

(d) Transducer size and type

(e) Search beam angle

(f) Frequency used for test

(g} Couplant

(h) Reference calibration standards

(i) Observations and their acceptance/rejection evaluation
(j) Surface condition (ground, machined, other)

(k) Acceptance standard used (when other than specified in this document)
(1) Date of original inspection

(m) Date of repair and reinspection (if required) and results
{(n) Signature of inspector(s)

5.3.2 Record instructions.

5.3.2.1 Forms should be marked "N/A" for sections not applicable to the particular job.

5.3.2.2 Each activity (prime contractor) shall be responsible for the records, including
radiographic films, on materials or components furnished by his vendors or sub-cont;actors.
A complete "set" of records, as required by this document for a ship, shall be maintained
by the activity (prime contractor) for use on demand by NAVSEA.

5.3.3 Circularity record reporting.

5.3.3.1 Copies of the circularity records shall be forwarded to NAVSEA upon delivery
of the submarine.

5.3.4 Maintenance of records.

5.3.4.1 All required records shall be maintained by the activity and be available to
NAVSEA or its authorized representative throughout- the life of the contract. After delivéry
all required records shall be maintained for the period specified by contract or specifica- '

tions, but not less than three years, except circularity records shall be forwarded to
10
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NAVSEA at the time of delivery as required in 5.3.3. At the expiration of the record
retention period, all records shall be made available to NAVSEA or its authorized repre-
sentative by written notification. If no disposition is provided within six months, the

records may be destroyed.
6. INSPECTION REQUIREMENTS

6.1 Scope. This section contains the requlrements for inspection associated with
fabrication, workmanship, materials, and welds in HY-130 submarine construction. Receipt
inspection requirements are outlined in section 8. Record reguirements are outlined in

inspection regulrehielits uir

section 5.

6.2 Material inspection. HY-130 plate, forgings, bars, and extruded or rolled shapes
employed in submarine applications shall be receipt inspected in accordance with the require-~
ment of section 8 of this standard to the acceptance standards of section 7. Records of

ment ection 4 Oor thig standard to the acccplaliCce Standardsg or sectlion

inspection and repair shall be maintained as required by section 5.

.6.3 Visual inspection.

6.3.1 Joint fitup.

6.3.1.1 Full and partial penetration weld joints. Joints preparation for full and

partial penetration weld joints 1ln pressure hull structure shall be inspected to insure

that the joint tolerances, misalignment, and cleanliness are in conformance with the

....... amante nf +hic aetandard weld 1n1nf< shall not be released for welding until the
chu&;clucul—a CI THl1lS STtanall. HwCell JLit=s 232cL2 4TATQSTU L0V Woalmaly 1

inspection procedure is carried out. Records of these inspections are not requlred

6.3.1.2 Fillet weld joints. The opening between the elements to be welded shall be
inspected, prior to welding, to determine that the nominal dimension of this opening

~omnl 1es with the reguirements of section 14 Records of thie i
complies Witili L€ IEJULITHELS Ui STLLLias L5 AeLCIlSs O Tnis 1

nanantis are not reguired
NspeCtiin aic uve egquireq.
6.3.2 Welding preheat/interpass temperature, welding heat input, and weld metal
hydrogen removal. Where ferritic welding filler materials are used, preheat/interpass
temperature, welding heat input and postweld/intraweld/interlayer heat soaking (if required)

lem =l a2 AT Y Avrs e

shall be checked as I0Oi.i0WS:

(a) For full penetration welds in or to pressure ill structure,
check all welds for compliance with section . ;.
(b) For other welds- check welds to an approved surveillance

______ angnnra ~amnlianca widbh oo~ oy 13
lnbpchLUu y;au bU asSouic CUNMpLiQiils wiluil :cuLLUu B

Corrective action on discrepancies shall be taken upon detection and such action shall be
recorded., Records of inspection shall be maintained as required by section 5. Inspection

of preheat/interpass temperatuze and welding heat input 1s not requlred for welds made with
other than ferritic welling filler materials.

6.3.3 Workmanship. Pressure hull structure shall be inspected during or after assembly,
or after final erection and welding if the inspected structure will be affected by subsequent
fabrication operations. This 1nspect10n shall be made with respect to:

(a) Flame or arc-cut surfaces for surface finish in accordance with the
requirements of NAVSHIPS 0900-LP-999-9000.

(b) Flame or arc-cut surfaces of plates; bars, forging or shapes, which

1 I3
s iame arc—=cut surlaces Ol D.dates Larls; Iorgings, ©r snapes, whlcdt

will not subsequently be covered by weld metal, for linear indications,
(c) Welds in or to HY-130 in accordance with the requirements of section 1i4.
This inspection shall be performed after completion of the weld and
should be performed prior to the removal of preheat and postweld heat
soaking (if applicable).
(d) Root areas of welds and repairs, after back-gouging or excavation,
for cleanliness and contour to the extent required by section 14,
(e) Structural component dimensional tolerances and hull plating
dev1at10n and falrness, as spec1f1ed in sectlon 12.
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or other surface defects to the extent reguired in sections 8 and 4

other surface defects to extent required sections and

(g) Elimination of projections of any description on the submarine exteri
surfaces which are not required by approved drawings.

(h) Hull circularity, as specified in section 12. Records of circularity
inspection shall be maintained as required in section 5.

6.4 Magnetic particle inspection.

6.4.1 General. MT inspection shall be performed as requlred in section 15 and by
qual;fled equlpment, procesurssl and personnel as requlred in section 4. All areas )
1nspeccea shall bumP*Y Wi tit Liw ““bcvbaubc standards in section I. Records shall be main=
tained as outlined in section 5 to the extent required in tables II, III, and IV. PT

inspection may be substituted for MT inspection where MT inspection is impractical.

6.4.2 Exemptions.

(a) Inspection is not required for areas where percussive (capacitor

discharge) stud or resistance spot welds, 1/4 inch or less stud

or spot diameter and anfnmafina]]v timed studs less than 1/4 inch,
or spot diameter and automaticall timed studs lesggs than L/4 1nch

have been removed; nor for permanent stud or resistance welds.

(b) Inspection is not required for welds in the interior of rudders
and planes.

(c) Weld surface areas which are to be subsequently covered by other
structural welds do not ¢equ1re final MT 1nspec;;uu, i.e., surface
areas of longitudinal butt welds (under frame webs and their associated
welds) and frame and stiffener areas of weld (covered by intercostal
welds) .

(d) All flame or arc cut surfaces including beveled surfaces of 1inserts
and chCLLdLLUua that will be covered by weld metal, except as
stated in 7.3.5.

(e} The weld surfaces in (b), (c), and (d) above are not subject
to the expansion inspection requirements of table II, note 2.

6.4.3 Welds. All ferritic welds in or to HY-130 except as exempted in 6.4.2 shall
be subjected to MT inspection. Inspection shall be performed to the sequence and method
specified in tables II, III, and IV.

6.4.4 Partial welds. When preheat is interrupted on partially completed welds, MT
inspection shall be performed as required in 13.7.6.3,

6.4.5 Inserts Eﬂi penetrations. MT inspection shall be performed on that portion
of the preparea surfaces of aill inserts \lnuxuuLng transition and insert rlngs; and
penetrations in the pressure hull envelope which are prepared by flame or arc cutting
processes, Or by machining, chipping, or grinding, and which will not be subsequently covered
by welding Final 1nqnphf\nn shall he nprfnrmpd on flame or arc cut surfaces after sub-

weiling. Dinal i1nspectlon 2llall lame

sequent machining or grlndlng as requlred by 14.2,.3. Prepared surfaces that wi.l be covered
by weld metal or prepared surfaces for bolts, studs, pipe penetration holes less than 4
inches in diameter do not require MT inspection.

vial MT inspect ghall ha
A ALQd e ia A LliopTw e
e

m—aA P = ol
1 Siidi1 o€

6.4.6 Formed mat formed on surfaces of cold formed

e ior
material elongated In excess of 12 percent as well as on all cold formed weld joints and
temporary weld sites on hot formed material which were welded prior to heat treatment, as
roqn1rnd in section 9.

ol
0]
~

6.4.7 Weld root and repair excavations. MT inspection shall be performed in the root
area of welds after BacEgouglng, and 1n weld repair areas after excavation.

& 4.8 Hard tanks Final MT 1nqnpnf1nn of hard tank welds shall be made after ¢
tan we e e after ¢

CeTa® narc KSe Sadl Nl Alepoceillion aarc tanx 2GS Sildias

[e)
grinding or peening and grinding of the welds to the extent required ir section 14, The
inspection sequence shall be as outlined in table IV. If subsequent work 1s performed
ich involves the penetration of the boundary plating of a hard tank that has successfully

12
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passed hydrostatic and final MT tests in accordance with table IV the new welds shall be
contour ground or peened and ground, if required by section 14, and the tank retested

hyd;o;tatlcally and 1nspected. MT lnspectlon after hydrostatic testlng ﬁa§"be-i;&ited to
the aaaltl()ﬂal. 'vieJ.u.'Lug yJ.ua, in th event that the new weld ls a full penecra\:lon weld
through the tank plating, the previously inspected full penetration welding in or to the

tank plating within 6 inch of the toe of the new weld. This reinspection shall also
include that 6 inch of any butt weld in attached memher 1ling within thig area, which

include that nch of any butt weld attached members falling within this area, whi

is nearest the tank platlng.

6.4.9 Final inspection. Final MT inspection shall be performed after all machining
or grinding 1s completed.

6.5 Penetrant inspection.

6.5.1 Ge al. Inspection shall be performed by procedures established in accordance

-
with section I5 a uslng the acceptance standards of section 7. Records shall be

maintained as required in section 5. Inspections shall be performed employing procedures
and personnel qualified in accordance with section 4.

6.5.2 Non-ferrous nr austenitic welds. All non-ferrocus or austeniti sta

o224 NOD=1YYXrOUsS Or austenltlic weldsSs a4 a NON=ISITYOUS austeni

welds in or to the pressure hull envelope shall have the final weld and back—gouged
surfaces PT inspected uniess exempted by 6.5.3. Also clad weld overlays subject to sub-
mergence pressure in way of the O-ring grooves and seats and extending approximately twice
the wzdth of the O-ring groove on either side of the O-ring groove or seat area shall

inlagg gteel
ainiess siteel

P
5.3 Exei tions. PT inspection is not required for non-ferrous or austenitic stain-
1 fillet welds which do not involve penetration through the pressure hull envelocope,

less steel fillet welds
+€8585 steel Li2lel welds willeil o gL lunvaolve penet ratign tnrcugn tnhée pressure I

n. Final inspection shall be performed after all machining and

6.6.1 General. RT inspection shall be performed at locations specified in table V.
RT inspection shall be performed with equipment procedures and personnel gqualified as out-
lined in section 4 RT shall be performed as outlined in section 15 and 1nterpreted to
_____ A = m Pl D ey
uar

.
acceptance stan d section Record be maintained as required in section 5.

[

-~ o ~F = b=
a S 0OL SdecLaon I. Kecoras s(lal

6.7 Ultrasonic inspection.

6.7.1 General, UT 1nspectlon shall be performed in accordance with procedures
approved for the specific applications. The inspection shall be made by personnel and
equipment qualified in accordance with section 4, employing methods outlined in section 15.
U1trason1cﬁwe%dnlnspectxon shall be performed in accordance with the requirements of NAVSHIPS
NANN=T PNl =

[OR-AVAV Sl U7 4 SUiV.

6.7.2 Plate and rolled and extruded shapes. HY-130 plate shall be ultrasonic tested
for gage and soundness 1n acco rdance with the requirements of section 8. Rolled and

extruded shapes shall be ultrasonic tested for soundness in accordance with the requirements

A€ comtian atarAdavde ohall o oo

of section 8. Acceptance standards shall be as stated in sections 7 and 8.

6.7.3 Hot formed materials. After heat treatment, each piece of hot formed material
shall be ultrasonic tested for gage and soundness in accordance with the requirements of
section 8 to the acceptance standards of sections 7 and 8.

6.7.4 Welds. UT inspection of welds (see table V), when med in accordance
NAVSHIPS 0900-LP-006-3010, may be substituted for RT,.

performed in accordance with

6.7.5 Aggroval Applications of UT as a substitute for specified nondestructive tests,
other than as specified in 6.7.4, shall be subject to approval.

13
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6.8 Stud welding.

6.8.1 General. Studs shall be inspected by bending to an angle of 15 degrees and
return with a device similar to that shown in figure 19 or may be tested by torque testing,

6.8.2 Pressure containing openings. All studs used in connection with openings in
watertight and pressure containing compartments shall be inspected as outlined in 6.8.1.

6.8.3 Non-pressure containing. At the beginning of each setup (diameter change) and
each day's operation, the first five studs for permanent applications for non-pressure
containing purposes such as attachment of sound damping, electric cables, fixtures, and
equipment shall be inspected as outlined in 6.8.1, ! '

6.8.4 Torque testing. Studs may be tested by the use of the torque test. Any
convenient means may be used for applying the tensile load axially to the stud, such as, the
application of a sleeve over the stud using a washer and nut with force being applied by a
torque wrench. Studs shall be subjected to the maximum loads specified in figures 20, 21
and 22 for the applicable size involved. ! !

6.8.5 Temporary attachment. No test is required for temporary attachment studs, (see
6.4.2 and 6.4. or inspection of areas where studs are removed).

6.8.6 Rejection procedure. All studs which show signs of failure shall be removed, the
surface of the metal ground smooth, the condition causing failure rectivied, and new studs
welded and tested.

. 6.9 Electrode coating moisture determination. Electrode coating moisture determina-
tions shall be performed as specified by section 10. Records shall be maintained as
required by section 5.

7. INSPECTION ACCEPTANCE STANDARDS

7.1 Scope. This section details the inspection acceptance standards for nondestructive
tests, including visual inspection, which apply to materials and welds in or to HY-~130
within the scope of this document.

7.2 General. Acceptance standards are contained for the following:

(a) Visual inspection.

(b) Magnetic particle inspection,
(c) Liquid penetrant inspection.
(d) Radiographic inspection,

(e) Ultrasonic inspection.

7.3 Visual inspection,

7.3.1 Base materials. HY-130 plate, extruded shapes, forgings, and formed material
shall meet the requirements of section 8.

7.3.2 Welds. The as-deposited surfaces at the weld edge sha b i i
they do not Torm a re-entrant angle of less than 90 degrees ?see fi;urz g?flséiztgzzeg::Xded
standards of NAVSHIPS 0900-LP-003-8000, class 2, apply except that welds and adjacent base
metal ground to below normal surface level shall be acceptable provided one of the following
criteria is met.

(a) The depth of grinding does not exceed the limits specified for
undercut.

(b) The depth of grinding does not reduce the material below the minimum
specified on drawings.

7.3.2.1 Repair excavation and backgouged roots. Repair excavations and backgouged

roots shall be ground and Contoured 1in accordance with section 14,

14
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2.2 Acceptance/rejection of visible porosity. For welds, repair excavations and
d roots, when other NDT methods are not emploved, acceptance/rejection of visible

> 1 o0
----- gouged roots; cher MmeLllots are

porosity shall be as follows when observed without v15ua1 aids other than eyeglasses
necessary to restore normal vision: in any six inches of weld, the following shall be
refected:

fa) rRounded (length = 2 widt maximum) indicatinne exceedina
{a) Rounded {(length 2 width maximum) indicatiocons exceeding
3/32 inch in diameter or more than 6 smaller indications the sum

of whose diameters exceeds 5/16 inch, excluding pinpoint porosit.
(1/32 inch or smaller).
(b) Linearly disposed porosity (larger than 1/32 inch) otherwise

acceptable by (a) above. Linear disposition shall mean the location
of 4 or more indications in a line no more than 3/8 inch long.
7.3.2 F‘{f—nn ingnection When inspected in accordance with section 6, joint preparation
.3.3 Fitup inspection. Yhen inspected in acccordance with section €, jeint preparation
shall be in accordance with section 11 or other approved configurations, including those in

approved welding procedures.

7.3.4 Structure. Completed HY-130 structure shall meet the requirements of sections
e . :
12 and 14 when inspected as reguired in section 6.
7.3.5 Flame and arc cut surfaces. Flame or arc cut surfaces shall meet the surface
finish requirements s of NAVSHIPS 0900-LP-999-9000. Flame or arc cut surfaces which are

1 =3
visually 1nspected for l1near indications as required by section 6, shall not have linear
indications lying approximately parallel to the major surface, over 1/4 inch long. Cut
surfaces containing such linear indications over 1/4 inch in length and those containing
linear indications normal to the major surface shall be MT inspected for 6 inches at either

and ~ofF +the indications and chzall meast the accantancae geanda o ~€f 7T 4 2
end of the indications and shall meet the acceptance standards of 7.4.2.

7.4 Magnetic particle inspection.

7.4.1 Welds. Welds shall be free of cracks and shall not exhibit any linear indication
in excess of those permitted in NAVSHIPS 0S00-LP-003-8000. Indications which are removed
by grinding to a depth of 1/16 inch or less, subject to the limitations of 14.5.3.1 are

considered non-relevant indications and shall not be recorded as cracks.

7.4.2 Flame, arc cut, or machined surfaces. When inspected as required in section 6,
all indications 1n excess of “The tollowxng shall be cause for rejection., Repair of these
rejected indications may be accomplished in accordance with sections 13 and 14.

\ PR + 3~ GiTme A d e all

(a) Any single linear indication lying approximately parallel to the
major surface of the material whose length exceeds 2 inches.

(b) Linear indications lying approximately parallel to the major
surface of the material whose accumulated lenagth exceeds 4 inch

I o
in the least favorable 6 inch length., i
{(c) Any linear indication normal to the major surfaces of the material.
(d) Indications over 1/2 inch long, lying approximately parallel with the
major surface of the material, or indications the sum of whose
amciimiztl abrad lTanagth aveandae A {nahk g

atluilivuiacclu ATiayuil TACLTTUS 2 incnes Lll Lllt: Ledbt LdVQIaU.\.C 0 LX‘(«I\
length, on prepared surfaces which will not be covered by welding.

D
-
’
]
J
)
{
"
=}

7.4.3 Formed materials. The ir spected surfaces of cold formed materialshall pe free
of linear indications In excess of 1/8 inch long. Temporary weld sites on hot formed
material, which were welded prior to heat treatment, shall meet the requirements of 7.4.1.

7.5 Liguid penetrant inspection.

7.5.1 Welded joints. Welds examined by the PT method shall be free of cracks and shall
not exhibit any linear indications in excess of those permitted in NAVSHIPS 0900-LP-003-8000,
7.5

5. Welded overlays. In any 12 square inches of welded overlay, the following shall
be subjec

to rejection:

2
t

(a) Indications of cracks or other linear indications except that one linear
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indication 1/8 inch long on the low pressure or inboard boundary of the
overlay is acceptabile.

(b) Rounded (length = 2 width maximum) indications exceeding 1/8 inch diameter,
or total indication diameters in this area exceeding 3/8 inch.

(c) 1Indications of porosity (1/32 inch diameter or smaller) are acceptable if
randomly dispersed.

(d) For areas in way of O-ring, grooves and seats, extending twice the O-ring
groove width on either side of the O-ring seat and groove area within
the weld area only.

(1) No linear indications shall be permitted.,

(2) No rounded indications exceeding 1/32 inch in diameter after
10 minutes bleedout time shall be permitted.

(3) All smaller rounded indications shall be separated from any adjacent
indication by a minimum distance of 1/4 inch.

7.6 Radiographic inspection.

7.6.1 Welds. Welds shall meet the acceptance standards of NAVSHIPS 0900~LP-003-9000,
class 2.

7.6.2 Inadvertent RT. Weld or base metal defects revealed by inadvertent RT i.e., the
radiographic presentation (on a required weld radiograph) of a weld or portion of weld or
base material which does not itself require RT, shall receive special consideration.
Acceptance or rejection of defects so revealed shall be based on an engineering evaluation of
the performance reliability of the part or parts involved, the prescribed inspection methods
and standards, and the normal quality of similar parts which meet the designated inspection
requirements. Any engineering actions taken in connection with inadvertently detected
defects shall be noted in the RT records. Repairs occasioned by such review shall require
reinspection as originally specified for the affected area,

7.6.3 Base metal defects. Spatter, arc strikes, grinding marks, surface roughness,
or handling marks which may interfere with the interpretation of the radiograph should be
removed by wire brushing or grinding from inspected areas prior to RT. When doubt exists as
to the acceptability of a radiographic indication of weld spatter, arc strike, grinding mark,
surface roughness, or handling mark, a visual inspection shall be made of the area in question.
Final acceptance or rejection shall be based on the results of such visual inspection and
notation of this action shall be made on the RT record.

nelaticer

7.7 Ultrasonic inspection.

7.7.1 Materials. Materials shall meet the UT acceptance standards of the applicable
specifications.

7.7.2 Welds.

7.7.2.1 Butt welds. Butt welds shall meet the acceptance standards of NAVSHIPS 0900~
LP-006-3010 butt welds, class 1.

8. RECEIPT INSPECTION OF MATERIALS

8.1 Scope. This section details the requirements for the receipt inspection of HY-130
plates, extrusions, forgings, and filler materials for HY-130 fabrication within the scope
of this standard.

8.2 Records. Records showing compliance with the requirements of this section shall
be as requlired by section 5.

8.2.1 Resgonsibilitx. The receiving activity s
the inspections required by the material specificatio

hall be responsible to verify that
c d i ired in t
section are performed and documented.

(R L T 4 e eaa d
+0UHL aillu tllb‘ J.uspt:uﬁ.l.uu reyua
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8.2.2 InsPection by vendors. Where the required inspection is performed by a vendor
or by other bcontract representatzves prxor to recelpt, the recelpt 1nspect10n by the
receiving dLLLVLLy shall consist of bncyn;ug the chuxreu lnspectlon documentation and for

welding filler materials performing the inspections as required by 8.9.

activity. Where the required inspection has not been

Vhere the quirec inspection

v receiving
B iiidatut X

performed prior to recelpt, the receiving activity shall perform and record the inspection
required by the procurement document as well as the inspections specified in this section.

g.2.3 Ingpection

Cssds < 2113 DeC

U

8.3 Surface cleanlng and Ereservatlon. Prior to lnspectlon, the HY-130 material shall
hava haan Alaanad hy Rlasé ) T Y] al no ~e b gy Y-y |
iaveé oneen <ieéanead DY Diasting. FfalRadnig shall not be y oyeu,

8.3.1 Wrought HY-130 materials, Plates, extrusions, and forgings shall be free of
mill scale and extraneous matter 1in accordance with the applicable material specifications.

[ YOI, Trvr v Aan k=11 R

8.3.2 Primin After cleaning, priming of HY-130 materials shall be accomplished in
accordance with tEe applicable material specification., When reheat treatment is employed,
the material shall be recleaned as specified in 8.3.1 and reprimed as above.

8.4 HY-130 plate material. Records, as required by section 5, shall be maintained of
all plates or sections of plates used in structural weldments.

8.4.1 Test results. Certified test results of all HY-130 plate showing chemical and
machanical nronertieg and regults of ultragonic socundnass and +himbrmacs +acting cshall ha
melhaiiitaas pilptitlils AQull LTouwats Ui uwaitiastaal SCUNGNEss ana tnilkKhness ceéscing Siasa o€
obtained and reviewed for conformance to MIL-S-24371,

8.4.2 Visual inspection. After the plate has been cleaned and primed, visual inspection
shall be made of both surfaces and compared to standard plastic replicas described in NAVSHIPS
0900-LP-005-6000 to determine surface aCCGPLaULLLLy. Surface conditions uﬁaceepﬁapLe to
NAVSHIPS 0900-LP-005-6000 shall be repaired as specified in 8.8. Surface roughness conditions

acceptable to the requirements of NAVSHIPS 0900-LP-005-6000 should not be weld repaired.

8.4.3 Gaging. The required ultrasonic thickness and micrometer gaging measurements
shall be in accordance with MIL-S-24371.

4 Soundness. Plates shall be ultrasonically inspected for soundness as specified
2

8.4.5 Identification. HY-130 plate shall be identified as specified in MIL-S-24371.

5 HY-130 rolled and extruded shapes. Records, as required in section 5, shall be

8.5.1 Test results. Certified test results of all HY-130 shapes showing chemical and
mechanical properties and ultrasonic soundness shall be reviewed for compliance with the
applicable material specification.

8.5.2 Dimensional inspection. Shapes shall comply with the applicable material
specification requirements for dimensions, squareness, stralghtness, camber, and freedom from
twigt, This inspection shall be performed nrior +o fabhricat+ian wamardad ac ramiirad he
------------ ST [T W dsas DeslAa A e sviinew P AUL U idQMil loauwliull allu LTLUULUTU ad L1TYuiiTu W

secticn 5.

8.5.3 Visual inspection. All surfaces of shapes shall be visually inspected for surface

imperfections 1in accordance with the applicable specifications.

- 8.5.4 Soundness. Structural shapes used in pressure hull structure shall be ultra-
sonically inspected for soundness as required by the applicable material specification.

§ 5.5 Identification. Shapes shall be identified as specified in the applicable

8.6 HY-130 formed material. Records of vendor repalrs as requlred in section 5,

welded in accordance with section 13 together with certi R N S T SR T Sy PR S
uuuuuu s QLI QLIC Wati: STLvaln «v CUYTWLaSID Wil \.!:.LLJ..LJ.UQ I“C(.lldn.l.(.ﬂl. dllu bllcul.u..a; alialysSdd
tests and NDT results shall be maintained for all HY-130 formed material.
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8.6.1 sSurface and soundness. HY-130 formed materials shall have been inspected as
required in Section J and the applicable paragraphs of section 8 for material surface
inspection and soundness. Certified test results of inspection of welds in formed material
shall be obtained by the receiving activity and reviewed for compliance with this document
and applicable specification.

8.7 HY-130 forgings. Records as required in section 5 shall be maintained for forgings
used in pressure hull structure.

8.7.1 Test results, Certified test results of HY-130 forgings showing chemical and
mechanical properties and specified soundness tests shall be reviewed for conformance with
MIL-S-24512. Records of the locations of all weld repairs performed in accordance with 8.8
together with the required NDT results shall be obtained and reviewed for conformance with
MIL-~S-24512.

8.7.2 Visual inspection. HY-130 forgings shall be visually inspected for conformance
with MIL-S-238512, and Eﬁe dimensions checked for acceptability to procurement documents.

8.7.3 Soundness. HY-130 forgings shall be inspected for soundness as required by
MIL-S-24512." The final machined surface shall be MT inspected in accordance with the
requirements of section 7.

8.8 Grinding and welding repairs. Repairs to unacceptable HY-130 material surfaces
disclosed during inspection shall be accomplished in accordance with the following require-
ments.,

8.8.1 Plate surface repairs. Surface roughness in excess of that allowed by MIL-S-24371
may be ground to bring it within the acceptance standard provided the plate thickness is not
reduced below the minimum specified in MIL-S-24371,

8.8.1.1 Weld repairs of mill defects on plate surfaces. Surface roughness of quenched
and tempered plate 1n excess of that permitted in MIL-5-24371 and which cannot be repaired by
grinding shall be weld repaired provided the total area of weld repair on both surfaces will
not be greater than one-percent of one surface of the plate. These weld repairs may be
performed prior to forming subject to the limitations of MIL-S-24371 and section 9. Record

oy ramand o hall i £1 i
requirements shall be as specified in section 5.

8.8.2 Shape surface repairs. Grinding shall be employed to remove surface defects
provided the depth of the ground areas will not reduce the material thickness below the
minimum specified by the applicable specification. The ground repairs shall have a smooth
contour with a minimum radius of 3/8 inch,

8.8.2.1 Weld repairs. surface defects of sufficient depth to reduce the material
thickness below that permitted by 8.8.2 shall be weld repaired provided the total area of
weld repair on surfaces of any piece will not be greater than two percent of the total
area of the piece. These repairs may be performed prior to forming subject to the limita-
tions of the applicable material specification and section 9, Record requirements shall
be as specified in section 5.

8.8.3 Forging repairs. Grinding shall be employed to remove surface defects provided
the depth of the ground area will not reduce the material thickness below the minimum
specified Ly the applicable procurement document. The ground area shall have a smooth
contour with a minimum radius of 3/8 inch,

8.8.3.1 Weld reEairé. Surface defects in excess of that permitted in 8.8.3 shall
be repair welded in accordance with MIL-S-24512,

8.9 Welding filler materials. Records as required in section 5, shall be maintained
for all electrodes listed 1in section 10. Welding electrodes (bare and covered) shall be
accepted based on the quality conformance inspection tests of the applicable specification
and the tests outlined in 8.9.1 below. A certified copy of the test results shall be
reviewed for compliance with the applicable material specificaiton.

18

TRANSMITTAL TO FOREIGN GOVERNMENTS OR FOREIGN NATIONALS MAY BE

no MATYT VvV aaTmo
l MADE ONLY WITH PRIOR APPROVAL OF THE COMMANDER

i THIS DOCUMENT IS SUBJECT TO SPECIAL EXPORT CONTROLS AND EACH

ATRYFA T ¢ 4
AN LNy INVAVAL OIlLED l

ENGINEERING CENTER, CODE 6120D




Downloaded from http://www.everyspec.com

MIL-STD-1681 (SH)
29 March 1976

8.9.1 Ferritic filler metal verification. The mechanical properties of MIL-14018 and
MIL-140S electrodes shall be verified Ior conformance to the applicable specification by the
receiving activity as outlined below, except this verification is not required when the
receiving activity performs all the quality conformance inspection tests of the applicable

specxflcatlon.

8.9.1.1 MIL-14018 electrodes. Samples shall be selected in accordance with table VI

for mechanical property and electrode covering moisture content determination. Covering
moisture determination shall be performed in accordance with MIL-E-22200. Mechanical property

determination shall consist of tensxle testing and dynamlc tear testlng of dep051ted weld

metal. The weld test specimen shall be prepared and tested as outlined in the applicabile
electrode specification.

8.9.1.2 MIL-140S spooled bare wire. Chemical analyses shall be made from gas metal
are spooled bare wire samples taken from each lot to determine specification compliance.
Three samples per lot shall be taken for analysis, i.e., one sample shall be taken from
each of three different spools in each lot. A lot of electrode shall be identified by the
manufacturer in accordance with the applicable electrode specification.

+8.9.1.2.1 Hydrogen analysis. Samples of gas metal-arc bare spooled electrode shall
be selected in accordance with table VI for hydrogen analysis to determine compliance with
the material specification. The testing procedure and acceptance/rejection criteria shall
be in accordance with the material specification.

8.9.1.2.2 Mechanical property testing. Samples shall be selected in accordance with
table VI for mecananical property determination, which shall consist of tensile testing and
dynamic tear testing of deposited weld metal, The weld test specimen shall be prepared and
tested as outline in the applicable electrode specification.

8.10 Records. Records of the receiving activity's testing shall be maintained as

required by section 5.
9. FORMED MATERIALS

9.1 Scope. This section details the requirements for forming of HY-130 plate, forgings,
and extruded or fabricated shapes beyond that permitted by the applicable material specifica-
tions for HY-130 fabrication within the scope of this standard.

9,2 liot forming. Hot forming operations shall be performed between 1700°F and 2150°F,
Maximun temperature upon heating shall be 2250°F. The finishing temperature shall not
be below 1675°F. ’ b

9.2.1 Contaminants. Prior to hot forming operations, the surfaces of the material

to be heated shall be free of oil, grease, zinc, lead, tin, copper, substances which
contain these materials or elements, or other low melting point alloys.

9.2.2 Base material testing. After forming; the material shall “e heat treated to
hall “e heat treat ie]

Fs L —=-2- LEeablllb. AlLEl =15y A€ . \aterial

produce propertles contforming to those spec1f1ed in appllcable material spec1f1catlons. Test
specxmcns for uetéfﬁlﬁiﬁg pfépeftles shall be removed from material which is an lnteqral

part of each hot formed and heat treated piece after final heat treatment and completion

of all forming operatlons. A separate heat piece may be used provided it is from the same
heat of material, is of approximately the same maximum cross-section, is subjected to the

same amount of hot work and thermal cycling and is heat treated with the formed material.

9.2.3 Thickness and soundness tests. After heat treatment, each hot formed piece

of HY-130 material shall be subjected to thickness tests and UT to the extent requ1red in
caction

9.2.4 surface inspection. After final heat treatment and cleaning, the surface of the
hot formed HY-T130 material shall be inspected in accordance with the requirements of section
8 When repairs are required, they shall be performed in accordance wlth the requirements

o +hicg
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Y.£.0 noc 1ormed andg ueul. treated welds. u-:mpurary 'weius made to al(J. ln l’lOC Lozming
operation shall be completely removed after hot forming. The removal area shall be subject
to magnetic particle inspection prior to any further work. Magnetic particle inspection
shall be performed with a procedure conforming to section 15 and accepted in accordance
w1th section 7 Permanent welds may be hot formed provided a special welding procedure

ad in accordance with section 4.
€4 1n accerdance witn sectilcn

9.3 Cold forming. Cold forming operations shall be performed below 500°F. Cold
forming may be done on fully heat treated material and on complete penetration butt welded
joints in such material.

9.3.1 Requirements for cold formed HY- 130 materials. Magnetic particle inspection
shall be periGIEEu on all finished tension surfaces of HY-130 steel elements which are
cold formed in excess of 12 percent total elongation. When these tension surfaces are
machined, final MT inspection shall be performed after finishing machining. Figure 28 may
be used as an aid in determining elongation.

9.3.2 Regquir
of six- percent tot

MT inspected.

emen for cold
a

t £
1 elongation unl

n

weld Welds ehall
eld welds shall n
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therwise approved. All c
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e
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.3 In-process heating for cold forming. If in-process heating is employed, it shall
ed 500°F for cold forming.

9.
exc

3
e

Ran

Q 2 A
I ] nep
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material surfaces

e€riais. Repair wej.u).xg of guencned and tempere
n accordance with the requirements of this standard.
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10 WELDING MATERIAL

10.1 Scope. This section detai

1
HY-130 fabrication within the scope of this

10.2 HY-130 to HY-130 or other ferritic materials. Unless otherwise approved, the
filler material type and specifications, the associated processes and positions of welding
employed shall be restricted to the applications listed in tables VII and VIII.

10.3 HY-130 to non-ferrous and austenitic materials. Unless otherwise approved, the
filler material type and specification, the associated processes and positions of welding
employed shall be restricted to the applications listed in table IX.

10.4 Receig inspection. Welding materials shall be receipt inspected as required
by section B, Records of receipt inspection shall be maintained as required by section 5.

= ML el e e mm AL MTT _ONT MTT _11Nn10 AMTT 1TINIYD YL 23 Py gy MTT _QNYT O
1U.D Mmaincenance Or riu=— 7u.|.o, PFlALTLllV1L0, PMLLT14ULlO, dnCl MJ..L.".L‘IUJ.O eiecczuue. MALL=IULO,

MIL-11018, MIL-12018, and MIL-14018 electrode shall be maintained for issue by the activity
concerned, in the sealed vendor containers or stored in holding ovens after the vendor
containers are opened.

5 1 S+orage in helding ovens Al]l electrodes from vendor containers w a
10.5.1 Storage in helding ovens. All electrodes from vendor containers which hav

been opened shall be issued or transferred to holding ovens. MIL-14018 and MIL-12018
electrode shall be stored in holding ovens separate from other covered electrode. The
holding oven temperature for all electrodes shall be maintained in the range of 225°F to

300°F. If at any time the temperature of the holding oven drops below the minimum of 225°F,
all MIL-14018 electrode involved shall not be used for fabrication of HY-130 material

aii MIL—24ULC €1€Clrode 1nvol 1all usec o lalbrilcaticn ¢I nX-—i12v hatellal;

unless a moisture determination of the MIL-14018 electrode is made as described in 10.5.2.

If the electrode moisture content is determined to be below §.10 percent the involved type
MIL-14018 electrode may be issued or relocated to a satisfactorily operating holding oven

and maintained at the specified temperature. If the electrode moisture content is determined

to exceed 0.10 percent the electrode may be rebaked according to specification requirements

(MIL-E- 22200) Moisture determination testing shall be repeated after baking and if found
acceptable, the electrode may be issued for HY-130 steel fabrication. The MIL-9018,

MIL-11018, and MIL-12018 electrode may be treated as returned electrode (see 10.7.1) if

=]
<
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at any time their holding oven temperature drops below 225°F. If the temperature goes
above 300°F, corrective action shall be taken to assure that the electrode is maintained
at the specified temperature range,

10.5.2 Moisture determination. Periodic moisture determination shall be performed
at least once a wee E on MIL §5I§ MIL- 11018, MIL- 12018, and MIL-14018 electrode. These

moisture

test samples shall be made on removal from each holding oven to determine that the moistu
content of the electrode is below 0.10 percent for MIL-12018 and MIL-14018 electrode and

below 0.20 percent for MIL-9018 and MIL-11018 electrode. The moisture determination shall

Lo mada in rdance with MIL-E=-22200. Records shall be maintained as rpnn1red by section
e liaucs il ﬂ‘u\-ULuGll\rc Wi Wik ddad A Q4 d MT QLA aIT L

5.

10.6 Exposure of MIL-14018 electrode. On removal from vendor containers or holding
ovens, electrode shall be placed In portable heated containers for use at the job site. The
holding temperature of the portable containers shall be 225°F to 300°F. Empty portable
containers shall be stored in a warm, dry area to preclude moisture contamination. The
welder shall use the electrode immediately on removal from the portable container. If the
temperature of the portable heated container drops below the minimum of 225°F, the electrode
involved shall not be used for fabrication of HY-130 mater1a1 If the temperature of the
portable heated container goes above 300°F, corrective action shall be taken toc assure that
the electrode is maintained at the specified temperature range.

10.6.1 Moisture tests. At least eight moisture test samples shall be taken per week

from welders at their ]ob 51tes, except when the average number of welders usxng MIL-14018
electrode is less than exgnc, in which case one sample may be taken from each welder. The
moisture determination shall be made in accordance with MIL-E-22200. If two or more samples
in the same week or one sample in each of two consecutive weeks are above 0.10 percent,
corrective action shall be taken and the sampling frequency shall be doubled until the

condition is corrected. Records shall be maintained as required by sec*ion 5.

10.7 Exposure of MIL-9018, MIL-11018, and MIL-12018 electrode. On removal from holding

ovens, electrode shall not be used alter being exposed to the atmosphere for a total period
of more than five hours. nnr1nn exposure, suitable means shall be nrnv\dpd to protect

caan nours aran cxXposulic dAlle Means sSnasld SLGel LL PR

electrode from lnclement weather.

10.7.1 Returned electrode. Electrode turned in after the above exposure period shall

be returned to the holding ovens and held at temperature for a period of a- least eight
urs or shall be rebaked as reguired b NAVSHIPS 0900=LP=006§=9010

ho
ACUrs CIr Siflall D€ IelaXel as egu VIUUTLETUUGT IVAV,.

10.7.2 Moisture tests. At least four moisture test samples shall be taken per week
from welding operators at their job sites, except when the average number of welders using
types MIL-9018, MIL-11018, and MIL-12018 electrode is six or less, in which case the number

of moisture samples may be 1/7 AF bh‘c average number of welders The moisture determination
OL MOlSTUre Sampies may ag€ numobexr oI weiGers. The meisture adetermliatiol

shall be made in accordance w1th MIL-E-22200. If two or more samples in the same week or

~

one sample in each of two consecutive weeks are above 0,20 percent for MIL-9018 or MIL- ii0is,
or above 0.10 percent for MIL-12018, corrective action shall be taken and the sampling
frequency shall be doubled until the condition is corrected. Records shall be kept as

raoguiived by gaction §
reguiricl oy section o.

10.8 LExposure of austenitic stainless steel or nonferrous covered electrode. Electrode
left in open containers or exposed for more than nine hours shall be placed 1n holding ovens

at a temperature of 150°F to 300°F and held for a minimum of eight hours prior to reissue.

10.9 Bare electrode storage.

10.9.1 MIL-140S bare electrode. MIL-140S bare electrode shall be stored in a clean,

dry environment. When not intended to be used for a period of more than 24 hours, spools
shall be replaced in the IECEIVIHg container with a desiccant and sealed. Desiccant material
shall be dried or recharged as required to maintain its effectiveness and shall not be placed

in direct contact with the bare electrode.

10.9.2 All other bare electrode except MIL-140S. Bare electrode and welding wire
iisted in tables ViiI and 1IX not received in hermetically sealed containers, shall be stored
in a warm dry area.
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10.10 Identification. Coated electrode and bare welding wire shall be properly -
identified up to the point of usage.

10.10.1 Coated electrode. Each coated electrode shall have distinguishable markings
as required by the applicable procurement specification. If markings are destroved by baking

or other means, electrode shall not be used until identification is restored.

10.10.2 Bare electrode. Each spool or coil of bare electrode shall be identified as
to type.

11. WELDING DESIGN

11.1 Scope. This section details design requirements that shall be met when designing
for fabrication of HY-130 within the scope of this standard.

11.2 Design for pressure hull structure welding. All welds in or to the pressure hull
structure should be deslgned to permit Iabrication by the gas metal arc welding process as
required by 13.2. Manufacturing plans for detailing fabrication or erection sequences,
welding processes and procedures, and nondestructive testing shall be developed concurrently

with the detailed design plans. The manufacturing plan shall be approved by the shipyvard

welding engineer. The shipyard welding engineer shall determine: (1) if the gas metal arc
process can be used based on the accessibility for welding equipment, etc., (2} if an
alternate welding process should be used, (3) if structure redesign is necessary for welding.

11 2
P A

11.3.1 Pressure hull structure. The required joint efficiencies of table X, column
3, are the minimum joint efficiencies which will develop the intended functional strength
of the itemized connections and, as such, shall be used. The group of joint configurations
........... F131 F£31V73na +ha ramisroad SAaint affs aehall o aenari fiad

L)ULHU.LLEU LUL unc .Lu LUlldddliny wne Leyquiicl Uil cx.;..l.\..l.cu\,;ca Snaii D€ as aycu;;;pu in

table X, column 4. The notes in column 5 are applicable to the specific item.

11.3.2 Non-pressure hull structure, Welds may be sized in accordance with the

design loads or Tased on requlirements of 11.3.1.

11.4 Design group o}assification.

11.4.1 General. Full or partial penetration welds Jg;nlna HY-130 to HY-130, HY-80,
high tensile Steel {H.T.S.) or carbon steel shall be made using electrodes specified in
tables VII and VIII. Full or partial penetration welds joining HY-130 to nonferrous and

austenitic materials shall be made using electrodes specified in table IX.

tt welds designated in MIL-STD=-22

1
.3 B2U.4, and B2U 5.

4 Group joints., G I joints are

11 fe) roup t
11.4.2 reup L 3oints roup 1 joints t
as BlvV.l, Blv.Z, 1V 3 20 1, B2V.3, BZU 1, B2U.2,

11.4.3 Group II joints. Group II joints are those grooved tee welds designated in
MIL-STD-22 as .1, iv 2, T2v.,l, T2v.2, T2J.l, and T2J.2.

hose b

e
B2U

11.4.4 Group III joints. Group III joints are partial penetration tee joints designated

in MIL-STD-22 as PT25.1, PT2Jd.1, and PT2ZV.l.

11.4 5 Groug joints. Group IV joints are corner joints designated in MIL-STD-22
as C2s.2, Cav, C2V ¥.2, C2v.3, C2v.4, C2v.,5, C2v.6, C2U.1, C2J.1, C2J.2, C2J.3, C2J.4, C2J.5,

and C2J.6.

11.4.6 Joint efficiency and strength. Joints in groups I, II, and IV when welded
from both sides have an eff1c1ency of 100 percent unless otherwise indicated. When a
DacKlng strap is Ubeu, and not removeu, the cLLLt;euty shall be S0 percenu maximum. If the
backing strap is removed and the exposed weld passes the required NDT, the joint has an
efficiency of 100 percent. The strength and efficiency of group III joints, regardless
of direction of leoading; shall be based on MIL-STD-1628,

CcIi 4airectaion iA0a4l1n shall based 1628 .

,,,,,, o R,

11.4.7 Canted tee joints. When tee joints of groups II and III are canted for form
elements at an angle other than 90 degrees, the following shall apply.

22
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11.4.7.1 For all group II joints and joints PT2J.1 and PT2V.l, the angle of bevel on
the closed side of the joint shall be corrected to provide the minimum included angle for

each joint type.

11.4.7.2 When group III joint PT2S.l1 is required for attachment of structural members
to pressure hull structure, and the angle formed between the tee member and the through
member is greater than 105 degrees on the open or obtuse angled side of the joint, but less
than or equal to 135 degrees, the tee member may be: (a) Beveled to fit the contour of
the through member, (b) Beveled on the open or obtuse angled side of the joint sufficient to
produce an included angle of at least 45 degrees. The effect of this option is to produce
a joint similar to T2V.1l, (c) Left square. 1In any case, the inspection requirements of
section 6 for PT2S.l1 apply and backgouging is not required.

11.4.7.3 when the angle formed between the tee member and the through member is greater
than 90 degrees, a T2V.l joint may be used for attachment. When the angle formed between
the tee member and the ghrough member is greater than 135 degrees, A T2V.l joint shall
be used for attachment. Where the T2V.1l joint is used for these applications, the thickness
limitation does not apply.

11.4.8 Joint configurations. When joint configurations other than those detailed in
this section are employed, the joint shall be detailed on the approved drawing for the
ship involved.

11.5 Design requirements.

11.5.1 Penetrations in pressure hull envelope. Penetrations in the pressure hull
envelope shall be installed in accordance with the following.

11.5.1.1 The toes of full penetration welds connecting penetrations to pressure hull
envelope should be separated from the toe of any other full penetration weld in the pressure
hull envelope by 3/4 inch, If either is a partial penetration fillet weld, the minimum
separation should be 1/2 inch.

11.5.1.2 Penetrations shall not intersect a full penetration weld except where
absolutely necessary. In those instances where it is necessary for a penetration to inter-
sect a butt weld, the penetration should preferably be centered on the butt weld or shall
intersect a butt by overlapping the butt weld by at least 3/4 inch as shown in figure 29,

11.5.1.3 The distance between the centerline of a penetration and adjacent frame, floor,
or bulkhead shall be a minimum of one-fifth the frame spacing (see figure 30).

11.5.1.4 Penetrations should be staggered rather than located in a line in the athwart-
ship or fore and aft direction. No more than two penetrations per frame bay shall be located
in line in the fore and aft direction.

11.5.2 Inserts, patches, and small access plates, The minimum diameter of an insert,
patch, or small access plate in pressure hull envelope shall be 4T or 6 inches, whichever
is larger, where T is the thickness of the member penetrated. The minimum diameter of an
insert or patch in plating and structure other than the pressure hull envelope shall be
4T or 3 inches, whichever is larger, where T is the thickness of the member penetrated.
Corners of inserts or patches and small access plates in pressure hull envelope have a
minimum radius as shown in figure 31, except where these inserts, patches, or small access
plates land on full penetration butt welds., Corners or inserts or patches in plating and
structure other than pressure hull envelope shall have a minimum radius as shown in figure
32,

11.5.2.1 1Inserts, patches, or small access plates shall not intersect any full
penetration butt weld unless they land on these welds or cross them at approximately
a 90 degree angle plus or minus 15 degrees as shown in figure 33. When the boundaries of
inserts, patches, or small access plates in the pressure hull envelope land on existing
full penetration butt welds, the common length of weld shall be not less than 12 inches.
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11.5.2.2 When the boundaries of inserts or patches in pressure hull envelope do unot
land on existing full penetration butt welds, the toes of the insert or patch welds shal’
be a minimum of 3 inches from the toes of any other full penetration butt welds, except :or

the following:

(a) Circular inserts

(k) Circular patches

(c¢) Circular small access plates
(d) Penetrations

The above items (a) through (d) shall have weld toe-to-toe distances as specified in
11.5.1.1.

11.5.2.3 When inserts or patches in the pressure hull envelope terminate on longitudinal
butt welds, these latter existing welds shall be cut back a minimum of 3 incnes except where
such cut back would result in less than 2 inches of existing longitudinal weld remaining
pbetween the end of the cut back and adjacent frame web or bulkhead surface. In such cases
the minimum cut back shall be terminated not less than 2 inches from the adjacent frame
web or bulkhead surface, but in no case shall the cut back be less than 2 inches long.

: +hat +hig latter situation will geocur, the weld toes of insert or

IR} 2 2 = - < ~
When it is anticipated that this latter situation will occur, the weld toes ¢f insert or

patch welds shall be limited to a minimum of 4 inches from the weld toes of the adjacent
frame web or bulkhead surfaces.

11.5.2.4 The requirements of 11,.,5.2 and 11.5.2.1 are not applicable to temporary access
holes cut to facilitate welding as permitted in section 14,

11.5.3 Access and closure plates., Corners of access and closure plates in the pressure
hull envelope shall have a minimum radius of 6 inches, except when a boundary lands on an
existing hull longitudinal or circumferential butt weld. In the latter instance the corners
shall intersect the butt weld at 90 degrees plus or minus 15 degrees.,

11.5.3.1 Boundaries of access and ciosure plates in the pressure hull envelope shall
either land on existing hull (circumferential and longitudinal) butt welds, or the weld
toe-to-toe spacing from any adjancent hull butt weld shall be a minimum of 3 inches except
for the items shown in 11.5.2.2. (a), (b), (c), and (d). These items shall have weld toe-
to-toe distances as specified in 11.5.1.1. When a transverse boundary of an access or
closure plate does not land on an existing butt weld it shall be located so that the center
of the weld is approximately 20 percent of the frame space from the face of the adjacent
frame or bulkhead.

11.5.3.2 When access or closure plate welds in the pressure hull envelope terminate
on other full penetration butt welds, the existing weld shall be cut back a minimum distance
of 3 inches from the point of intersection, except for longitudinal welds in the pressure
hull. When access or closure plate welds in the pressure hull envelope land on longitudinal
butt welds, the existing longitudinal welds shall be cut back as required for insert or

patch welds (see 11.5.2.3).

11.5.4 Deviations. If the design requirements of 11.5.2.1 and 11.5.3.1 cannot be
met due to fabrication variations for cut back and proximity limitations, deviation shall
require approval.

11.6 Permanent snipes for tanks. The radiused type snipe shown in figure 34 shall
be used for vents, dralns, or permanent snipes.

11.7 Pressure hull envelope attachment. Every effort should be made to minimize welded
structure and miscellaneous attachment to the pressure hull envelope. Attachments to the
pressure hull envelope, which are on the opposite side of the pressure hull plating from the
frames, shall be located on the frame line whenever possible. For this purpose,; the frame
line is defined as a width equal to the hull plate thickness on either side of the center
line of the frame web. Capacitator discharge welded studs, not more than 1/4 inch diameter,

may be applied anywhere on the pressure hull.
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12, ERECTION REQUIREMENTS

12.1 - scope. This section details the requirements for fabrication and erection

within the scope of this standard. Where more rigid erection tolerances are specifie
detailed specification they shall apply.

Q.
o
=
o
o

12.2 G

12.2.,1 Welding in enclosed areas. All welding of HY-130 material, either to itself
or other materials, should be performed in enclosed areas which protect the work from the
weather.

12.2.2 Allowance for longitudinal shrinkage. Allowance shall be made for cumulative
longitudinal sEranage of the general hull structure due to welding.

12.2.3 Compensatlon of weld shrlnkage. Sub-assemblles, such as bulkheads and deep
frames, should provide excess material at the outer boundaries to compensate for weld
shrinkage. When welding of the sub-assembly is completed, the excess at the outer boundaries
shall be trimmed to design dimensions.

12.2.4 Restraining devices. The use of restraining devices during a welding operation
to maintain joint fairness should be kept to a minimum.

12.2.5 Mechanical indentation. Mechanical indentation of material surfaces shall be

Kept to a minimum in the nuil envelope. Material, or layout identifications when required
to be made by die-stamping, shall be made using low stress die-stamps.

12._., Peening., Peening may be used to correct distortion or to minimize residual
stresses, except that peening shall not be performed on the last layer unless the peening

operation is followed by a machining or grinding operation to remove the effects of peening.

12.3 Detail requirements.

12.3.1 Attaghmeg;s.

¥

m

ion n1inc
icn Ciip

12.3.1.1 Temporarv attachments. Welded tempor y attachments s

m

________ Temporary T Welded ter ary attachments, suc

falrlng bolts, staging braces, and brackets should be kept to an absolute minimum and should
be used only when attachments which do not require welding cannot be used. Non-welded type
attachments similar to those shown in fiqures 35 through 41 should be used wherever possible,

If welded attachments are used, they should be similar to those shown in figures 42 and 43

AarmA ahAais1TAd hha wlamad Anm a1l Ad S-S afldrman +~A +hAa smae

and sndu.G D& pialed on weira JOo oint eages to uwne maximum extent pOSSlDle

e aract
s erect

-

12.3.1.2 Removal of welded temporary attachments. Welded temporary attachments shall
be removed at least 1/1% inch away from the permanent members tg which it is attached by

=ea3at L/ neti S L0 waln 1S auiTadacl oy

chlpplng, arc air gouglng, or oxy—fuel cuttlng followed by grinding to restore plate or scarf
surface as specified in section 14, Attachments may also be removed by grinding only.
Removal shall not be accomplished by bending or hammering. All gouges, undercuts, or nicks
produced during removal shall be faired out by grinding or repair welded in accordance with

gsection 14, Percugsive studs and spot welds 1/4 and csmallar avamndad Ffram raca
ection rercussive tudg anda welds and sma.iier, are exempted from these

requlrements.

12.3.1.3 1Inspection of welded temporary attachment sites. Upon removal of temporary

______ cnoval cempor

attachments, the areas in way of such attachments which are ground, or repair welded shall

2 = warestwad ey aamkIa~An ©

m MM <
OE M1 1lnsSpe cted as rejgjuireud Oy SeCuiln v.

12.3.2 Studs

12.3.2.1 General. Studs shall be welded in accordance with section 13 and inspected
in accordance with section 6.

12.3.2.2 Location. Studs should not be located directly welds but may be otherwise
located without heing subsiacted to the spacing reguiremants ~F 11 £
48Cateéu witndut ©O€ing Susjelieéld TO Tiae sSpalding reguirements orf 11.5.
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12.3.3 spiders, bracing, and temporary lifting pads.

12.3.3.1 General. Spiders may be used in all cy
during fabrication and erection.

12.3,3.2 Alignment devices and staging braces. Every attempt should be made to use
mechanlcally fastened frame alignment devices or staging braces similar to those devices

shown in figures 37, 38, and 39.

12.3.3.3 Lifting devices. Lifting devices such as slings, belly bands, mechanically
fastened lifting clamps, and pads should be used to the maximum extent possible in lieu
of welded lifting pads.

12.3.4 Erection sequence.

ne 1 The welding cf submarine st

12.3.4.1 General. The welding of submarine s £ s and all rts entering into

ures and all parts entering into
their constructiIon should progress symmetrlcally port and starboard, top and bottom so that
the shrinkage and restraint on both sides of the structure or hull are equalized. When
hull sections are joined into a single unit, a circumferential butt weld should be the
joint by which the unit is added to the hull structure. Erection sequence shall be a part
of the manufacturing plan specified in 11.2.

12.3.4.2 Circumferential butt welding sequence., Each circumferential butt should be
welded by twe or more welders spaced around the cirCumerence in a manner which will control
distortion of the structure. Weldlng should be completed to a depth of at least 1/4T, where
T is the thickness of the thinner member, prior to being chipped carbon arc air gouged or
ground to sound metal on the opposite side, After the opposite side has been cleaned to
sound metal, the areas shall be magnetic particle inspected as required by section 6. Pre-
heat 11 be maintained in accordance with section 113,

12.3,4.3 Block tack welds., Block tack welds should be used when welding is employed
to maintain alignment of circumferential and longitudinal butt welds in the assembly of
hull sections. These welds shall be made in accordance with section 13.

12.4 Structural requirements.

12,4.1 Circularity

12.4.1.1 Circularity requirements. The circularity of the pressure hull throughout
those portions of the ship which are 1ntended to be circular shall be determined in accordance
with the methods specified in 12.4.1.2 or other methods approved by NAVSEA and shall meet

the Fn]]nmIng reguirements:

equirementss

(a) The trace of the actual contour shall not deviate from the mean circle
by more than one half the thickness of the pressure hull plating or
1/2 inch whichever is less.

{b) The radius of the mean circle shall not depart from the design radius
by more than one half the thickness of the pressure hull plating

or 1/2 inch, whichever is less.

12.4.1.1.1 Location of final acceptance circularity measurements. Final acceptance
circularity measurements of pressure hull envelope shall be recorded at the following
statio: s: (The fore and aft tolerance off each station shall be plus or minus 6 inches and

actual reading locations shall be recorded. 1In no case shall circularity be taken on a
transverse hull butt weld.)

cransve a 2out

(a) One set on at least every third frame.
(b) One set midway between the frames adjacent to circumferential butts,
except when the distance from the midspan to the adjacent frame is

12=inches or less as ncted in (4) below.

(c) One set on the frame (exclusive of structural bulkheads) nearest each
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(d) One set midway between structural bulkheads and the adjacent
frame on the side of the structural bulkhead opposite the bulkhead
stiffeners, except where a transition hull butt is in a 24-inch or

less frame space,

12.4.1.1.2 Sequence of final acceptance circularity measurements. Measurements shall
be taken after all major welding has been completed. Major welding is considered to be
full penetration welds in the adjacent frames and in the pressure hull in the adjacent
frame bays. Where at least one frame is cut completely in way of closure plates, the
instailation of closure plates shall also be considered major welding (see 12.4.1.3 for
procedures). The installation of inserts and penetrations (which in themselves cause a

deviation in the neutral axis of the section and do not cut frames) shall not be considered
major walding and ﬁ1rrn12r1fv of the hull mav be taken as located by 12.4.1.1.1 before or

ma we_ailng anc circu’aritly ol Tae o QY taken as .1c¢C

after the installation of 1nserts and penetrations (see 12.4.3 for falrness requirements) .
All spiders, bracing, and other temporary structural supports shall be removed or released
and the structure cooled to ambient temperature prior to taking circulatory readings.

12,4,1,1,.3 Method of taking final acceptance circularity measurements. Circularity
4,1,1,3 Method taking final acceptance circularity measurements. y
measurements shall be Taken so Ethat the actual huTl Sontour at any station may be analyzed

for eccentricity. wnen tank fioors or bulkheads form a part of the hull structure, circularity
measurements need not be taken below the tank tops or in way of the structural bulkheads.
A circle whose area equals the area of the hull contour shall be established. This circle

shall be the mean circle The maan circla mawv ha macidsianad acra +ha mnantral contour so
Saaaas tLhe mean circ.le, 44T meanl TAXrC.c May O€ posSicildned Over wne ndutias LLstss SY

that deviations between the mean circle and the contour are minimized. The deviations
between the mean circle and the actual hull contour shall be measured at points not more
than 10 degrees apart. These measurements shall be recorded to the nearest 1/32 inch
for each station on the form as required in section 5.

12.4.1.2 Circularity measuring methods.

12.4.1.2.1 Internal swing arm. A mechanical arm shall be pivotec at the geometric

center of the hull cross sectlon and revolved in a plane perpendlcular to the axis of the
hull. This center is the intersection of the vertical and horizontal diameters to the

inside of the hull plate. A movable part of the arm shail be used to produce a reduced
size contour of the inside of the hull cross-section. The area within the contour shall
be determined and the diameter of a circle of equal area determined., This is the mean circle.

The mean circle shall be superimposed on the contour and may be positioned to minimize devia-

tions.

12.4.1.2.2 Bridge gauge traverse (internal or external). A rigid beam gauge having
three equally spaced legs, one of which shall be a 1 measuring device (e.g., a dial gauge).
The spacing of the legs shall be such that, when the gauge is laid transversely on a
cylindrical yozLiun of the hull, leg contact will be at approxlmately 10-degree intervals.
Care shall be used in accurately holding the gauge and measuring offset distances from
gauge to hull. Measurements shall be recorded on a suitable form for data proces51ng and
processed in accordance with a NAVSEA approved procedure similar to those set forth in

San Francisco Bay Naval Shipyard Computer Program No. 250-2,

12.4.1.2.3 External templates. A complete rigid ring, or section thereof, shall be

fabricated sllghtly Targer than the pressure hull where the circularity measurement will be
taken. The ring shall have a reference circle marked on it about twe inches larger in radius

axen, siall cilrc.e ma 0

than the out51de deSLgn radius of the hull at the hull cross-section. After assembly
around the hull, the ring template shall be secured to the hull by suitable means. Extrene
care must be taken to maintain the circular shape of the reference circle. A check of thas
circle shall be made prior to taking deviation measurements by recording the erected

raference circle diameter at the horizontal awxis This measured diameter shall be within
reference circ.e diameter at the nhorizonta axis, This measured diameter shall cnl

1/8 inch of the reference circle diameter as marked. Measurements from the reference circle
to the hull surface shall be made at not more than l10-degree intervals or the hull contour
may be scribed directly onto the template. The deviation of the hull contour from the
reference circle shall be tabulated. These deviations at each interval of the hull fror

the mean circle are recorded.
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12.4.1.2.3.1 Internal template method. Similar to 12.4.1,2.3 above except the
template is taken as The inside of the section.

12,4.1.2.,4 Optical square method (internal or external). This method determines the
contour of the hull cross section from a referenced square. Rectangular coordinate
readings are taken for every five degrees of the hull cross section. Measurements shall be
recorded on a suitable form for data processing and processed in accordance with procedures
similar to those set forth in San Francisce Bay Naval Shipyard Mare Island Division Computer

Program No. STR-59F.

12.4.1.2.5 Internal radii. Individual radii shall be measured at 5-degree intervals

from the geometriT center of the hull cross-section established by the intersection of the
vertical and horizontal diameters. The radius of the mean circle is the average of all

measured radii. Individual actual radii are compared to the mean radius to determine
deviations.

12,4,1.3 Circularit measurin§ rocedures. The following procedures shall be employed
to meet the requirements of ~4.1.1.7, when full circularity measurements required by
12.4.1.1.1 are not taken after closure completion.

(a) Prior to cutting, the existing circularity of each frame to

be cut shall be established in one of the following ways.

(1) By taking of actual full circularity measurements in way
of the structure involved. In addition, the radial location
of end points beyond the edges of the proposed cut shall
be established relative to bench marks on adjacent un-
disturbed frames forward or aft of the proposed cut,
The transverse arc length between the end points shall
equal twice the transverse arc length of the proposed
cut, but not to exceed 30 degrees beyond each edge of
the cut. The end points shall be equidistant from the
center of the proposed cut.

(2) By reference to prior full circularity readings made in way
of structure involved. In addition, the radial location
of the end points beyond the edges of the proposed cut shall
be established relative to bench marks on adjacent undisturbed
frames forward and aft of the proposed cut. The transverse arc
length between end points shall equal to twice the transverse
arc length of the proposed cut; but not to exceed 30 degrees
beyond each edge of the cut. The end points shall be
equidistant from the center of the proposed cut.

(3) By determining partial hull contour of the structure involved.
Partial circularity shall cover a transverse arc length
equal to twice the transverse arc length of the proposed cut,
but not to exceed 30-degrees beyond each edge of the cut
and shall be centered on the proposed cut except where tank
tops, or stiff or rigid (strong-back type) coaming inter-
sect the pressure hull, in which case the particular circularity
may terminate at the tank top or coaming. If the tank top or
coaming is to be penetrated for any other reason, the partial
circularity shall extend to its minimum requirements stated
above. The radial location of the end points for the partial
circularity check shall be established relative to bench marks
on adjacent undisturbed frames forward or aft of the proposed
cut, unless arc to be measured terminates at tank top or
coaming. If partial circularity deviates more than 1/2 inch
or 1/2 the thickness of the plating, whichever is less, a
full circularity check shall be made.

(b) After all welding in connection with the renewal or replacement

of the hull plating or framing has been completed, verification of

acceptable circularity of each cut frame shall be accomplished by

taking full circularity measurements per 12.4.1.1.1 or by taking
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partial circularity measurements as defined in 12.4.1.3(a) {(3).

If partial circularity checks are to be made, the radial location

of the end points shall be remeasured. If the end points have

changed by more than 1/8 inch from the radial 1ocation prior to

cutting, full circularity shall be taken at the station. If end

point radial locations are satisfactory, accomplish one of the

following:

(1) The partial circularity contour after welding may be com-
pared to the prlor reference full circularity readlnqs (see
i2.4.1.3(a)j. The partial c1rcu1ar1ty contour is compared
to the mean circle established in the prior reference full
circularity. All partial measurements are corrected so that the
end points of the partial have the same deviations as the
corresponding locations on the prior reference full circularity.
All deviations of the entire contour are then determined for a
new mean circle. Allowable deviation of the entire contour from
the new mean circle is plus or minus 1/2 the thickness of the
hull plate or 1/2 inch, whichever is less. If this condition is
not met, a full circularity check shall be made

(2) The partial circularity contour after welding may be com-

nared to the n;urf-1n'| hull contour +akan nrior +o cutting
pared the partial swi s CONTOUIr tTaxen prior O CULLing

(12 4.1.3(a) (3)). The two contours are compared directly.
If the the contours differ from each other by more than 1/8
inch at any location, a circularity check shall be made by
12.4.1.3(b) (1) above or by a full circularity measurement,

ta Aatarminae 1 f +tha section mesbtc £ha 3 emis PR P -
to aetermine if the section meets the circularity reguire

ments.
(c) Records shall be kept of all circularity checks and the method of
taking circularity shall be included in the record. Forms for records

are shown in sectlon 5.

12.4.1.4 Resolution of circularity deviations. Where circularity measurements show
deviations beyond specified tolerances, resolution of action to be taken shall be made by
NA EZ

12.4.2 Pressure hull frames.

12.4.2.1 Frame dimensional tolerances. After welding of the flange to web is finished
{including all required NDT), the flange width and the flange unbalance of fabricated frames
shall be within the tolerances of table XI. 1In process inspection of flange to web tilt
tilt should be made. After finish welding the frames to the hull plating, including
completion of all renu1red NDT, the tilt of the flange to the web and the depth of all frame

i) it hababadhnd +4al e wWeo and Tac

shall be within the tolerances specified in table XI. Such measurements shall be made at
intervals of not more than 45 degrees,

I

12.4.2.2 Frame flange curvature. Flange curvature (transverse bow) shall not deviate
an 1

from a referaence ine tanagent to the Q-An of the flange on flanges up +*o 12 inches wide hv

more than 1/8 inch and on flanges 12 1nches wide and over by more than 3/16 inch. Such
measurements shall be made at intervals of not more than 45 degrees.

1i1ne Tangent tne Lac Laalige On rianges up cl i< 1NCHOSS Wildc

12.4.2.3 Frame sEacing The distance between adjacent frame stations shall be measured
and shall be within pius i/o0 .uu.n, minus J./‘i inch of the uesxgnea almenslon, except in way
of circumferential butt welds where the distance shall be plus 1/8 inch, minus 1/2 inch
of the designed dimension. This dimension shall be measured perpendicuiar to the frame
web within 1 inch of one web toe of the hull attachment weld and mav he adsusted for

web within 1 inch 11l attachment weld and may be adjusted for
web tilt. Such measurements shall be made at intervals of not more than 45 inch. (Note:
Care shall be taken to insure that accumulation of these tolerances allowances permits
proper alignment of attached foundation or other components,)

12,4.2,4 Frame butt alignment. The transverse and vertical offset of abutting
surfaces at weld jJoints 1in webs and flanges of pressure hull frames shall not exceed 1/8
inch at any point along the joint, unless so designed. Areas of the joint which do not
meet this requirement may be corrected by weld buildup and grinding, care shall be taken

___________ anac rIinailng,; carc shall

however to prov1de a 4:1 taper of the weld buildup 1nto the plating,
29
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12.4.2.5 Records. Records of pressure hull frames shall be kept of all checks on
frame dimensions and frame spacing. Forms for records are shown in section 5.

3.1 Pressure hull envelope plating alignment. When pressure hull plates to be
d are Etacked and :egay for welding, e misalignment of plating surfaces in

hutt+ walded are tacked and ready I0or weidlind, Tne misalign
LCUTUT WEeAGEQ &= = k- hbidiat b hd

way of joints shall not exceed the limits in table X1Ir. S
12.4.3.2 Plate panel unfairness, Unfairness of welded plate panels in free flooding
areas and structural bulkheads shall be in accordance with the tolerances in figure 44.

12.4.3.3 Correction of misalignment and unfairness. Misalignment and unfairness
exceeding the tolerances ol this section shall be corrected by releasing the joints in
way of the deformation and fairing by strong backing only. HY-130 material is not to be
faired by use of heat.

13. WELDING REQUIREMENTS

13,1 Scop

e, This sectio r welds in
the scope of Eﬁx document.

13.2 Welding process. Gas metal-arc (GMA) welding either automatic, mechanized, or
semi-automatic should be used throughout the construction of HY-130 steel submarine hulls,

itk k=211 ha uyasd for weldinaga full nenetration welds in +hse nrecenvra hull anvelane SMA
but shall be useG IOor we.icing Iul’ peucLliqat’lo welds 1n the pressure hull envelope, SMA

welding may be used on a case basis where accessibility for GMA is inadequate and the
weld joint cannot be designed for GMA welding in accordance with 11.2. The use of SMA
welding for full penetrations welds in the pressure hull envelope shall require NAVSEA

weaLL 20T

approval. For each weld joint where the SMA process (ferritic electrode) is used for
LN At . uv_172N0 An+aila ~AfF +ha wald HAnint and ctriuctiivra imirnloead chall bha da~imantad hoy
welding HY-130, Getaiis O tneé we€iC jOInt anC sIructure involved shalil be documented oy

recording and reporting to NAVSEC (for information only) in accordance with section 5.

13.3 Qualification. Welding procedures, welders, and welding operators shall be

qualified in accordance with the requirements of section 4, prior to performing production
work.

13.4 Joint preparation. Plate edges shall have been prepared for welding in accordance
il Llia wannlramants of cection 14 In addition teo weld huilde=urn +0 correct oversize root
WiTIl CE IeJuiiCnitiitlo Ui Sovvatses aws AL WU WD LU MULLUT U LU LULLTUL LY UVTL o4 et LUV

openings, weld buttering or build-up may be used on surfaces or edges of HY-130 materials
in way of penetrations or connections prior to making joint fit-up.

13.4.1 Joint configuration. Weld joint confiqurations, prior to welding, shall be in
o ca ~n 1 e +h el 1 [y e 1 P R e S R el
(99~ 2 L9 i Wi [ L .l.[lg bpt:cld.t. COlISAUCLIaLiviio

accordance with the reguiremen

(a) shifting of the centerline of the bevel angle is permissible within
tolerance limitations of section 11,

(b) Unbalanced double bevel butt or tee joints are permissible within
tolerance limitations of section 11,

(c) Unbalanced double bevel butt joints may be welded from either side
first.

{(d) Unbalanced double bevel tee joints or single bevel tee joints may be
welded from either side first.

(e) Dissimilar metal joints shall be welded in a manner to deposit austenitic

........... . When it is

necessary to make ferritic welds over areas that contained austenitic
of non-ferrous welds, an etch test shall be used to insure compiete
removal of the austenitic or non-ferrous weld metal.

(f) Single or double bevel groove joints within the same design group may

ha interchanaged nrovided [Soint afficiencie
be interchanged proviced joint erifl

}
§
)
-

ciencies are not reduced,

(g) Double bevel weld joint designs may be prepared by beveling one side
prior to any welding, and the second side beveled after sufficient
welding on the first side. Joint preparation technique shall be in

weldllld daration technn shall

accordance with section 14. The second side shall be ground to bright
30
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metal prior to welding.
(h) Drawing changes are not required when the special considerations of (a),
(b), (f), and (g) are employed during fabrication.

13.4.2 Root cleaning. Prior to welding the second side of full penetration welds,
the root shall be cleaned to sound metal in accordance with the requirements of section

erwigsa Qetailed in a NAVSEA annroved nrocadure
erwise getailed apprevec preoceaure.

13.4.3 Base material identification. The material to be welded shall be identified
as specified in section 8.

section 10.

13.6 Erection requirements. Fabrication and erection requirements including sequence
of welding and manufacturing plans shall comply with the requirements of 11.2 and section
12

PR I P

13.6.1 Tack welds. Tack welds shall be made using an approved type of electrode and
shall be deposited in accordance with the requirements of this section. Cracked tack
welds and those of poor quality shall be removed. All others shall be inspected in
accordance with section 6, prior to being incorporated into the final weld. Tack welds
made by the SMA process, which will not be incorporated into the final weld, are exempt

___________ ~€f 12 2
L.lUlll LllU LCHULLCIHCIII.: CL 15.a.

13.6.2 Block tacks. Block tack welds in butt welds in pressure hull structure shall
be made by qualified welders (not tack welders) and may be considered initial increments of
the final weld.

13.7 Preheat and interpass temperature.

13.7.1 Welding. Temperature required for welding in or to HY-130 steel are listed
in table I. The temperature shall be based on the thicker HY 130 joint member. When

2lding HY-120 to gther forritic materiale +tha nrahaat A - o vatrunrae chall
weiling s ciner p S materiass, The preaeat anda Lul.l:a.rluan temperaoures sanaaxas

apply to the HY-130 joint members only, except when welding HY-130 to HY-80/100 the require-
ments in table I apply to both joint members.

(a) For welding in or to HY-130 with austenitic stainless steel or non-

ferrous (-unn elactrode ligted in table TY¥ ¢+ha min wm nrahanat+ and
vvvvv A TAE minlilum preagact andc

1nterpass temperatures may be reduced to 60°F minimum.
A preheat procedure shall be prepared for welding in close proximity to
materials, such as polyethylene, where deviations from the above
requirements are found necessary.

‘a:

.7.2 Arc—gouglng The preheat temperatures for arc-air gouging, based on the
thickness of the heavier member shall be as listed in table 1i3.

13.7.3 Tack welding. The preheat for tack welding shall be the same as required in
13.7.1 for welding.

12 7 A Cii1d walAdAimer mh a chal ha meo barme e seam eamadand S Ln 2o VAL m e asad~
ALIe a2 DLUU WTiLudily e 33 HQLs T Cliup e L ULC LESLILICLLIVN LUL wElidlilly auLu™

matically-timed or percussive studs.

13.7.5 Methods. Preheat may be applied by any of the following methods used either
singly or in combinations:

(a) Electrical resistance heaters
(b) Radiant or infra-red heaters
(c) Electrical induction

(d) Soft gas torch (gas-~air) 1/

{a) Owv—-fuel taorch 1/
e Oxy-Iuel torcn Y

1/ Within the limits specified in 13.7.6.5
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13.7.6 Application.

13.7.6.1 Heating. The heating shall be of the uniform soaking type, applied pref-

erably by means of e ectrlc heaters (resxstance or 1nduct10n) unlformly distributed on or
“““““““ Ao P AN ah=211 ha aouni~h

around the area Delng welded. The ayﬂv;ug, watiage, and control of heaters shall be such
as to insure that the entire welding area is up to the required minimum temperature without

exceeding the specified maximum.

13.7.6.2 Control of heatlng Rg_neral). Cyclic heating and the occurrence of tempera—
ture differentials greater than 100°F along the joint during welding should be avoided.
Structures being heated should be shielded from wind and inclement weather. Shielding
shall be employed during welding and maintained until the structure has cooled to within
approximately 50°F of ambient temperature. Control of the required temperature range during
welding should be accomplished by distribution of welders or by the use of welding sequence.

13.7.6.3 Control of minimum temperature. The minimum required temperature shall be
establlshed prior to welding and should be maintained continuously until the completion

PR 4dAaint For inadvertent loss of temnerature if the temperature on HY-=130
of each weld joint. For 1naqdv tent loss of tem perature, tne temperature con ol

base material 1/2 inch and over in thickness drops below 100°F for the GMA process and

150°F for the SMA process when welding with ferritic filler materials, the partially
completed welds shall be MT inspected and if proven sound to the requirements of section 7,
shall be reheated to within the minimum specified temperature range and for SMA weldlng
subjected to the dyy;;uablc weld scaking reguirements of 13.9 prior to the LCaumthuu of
welding. For partially completed SMA welds, planned interruptions of preheat, e.g., turning
a cylinder, dropping preheat for weekends, which could result in temperature below those

specified above shall be preceded by a weld soak in accordance with 13.9.

J = . o o -

13.7.6.4 Control of maximum temperature. The maximum required temperature should be
controlled continuously until completion of each weld joint, except during deposition of

a weld pass and except as specified in 13.9. The maximum required temperature shall be
checked as specified in 13,7.7.1, 13.7.7.2; and section 6. If at any time during welding
(except during deposxtlon of a weld pass or as specified in 13.9) the base metal temperature
is found to be above 300°F, the weld area shall be allowed to cool to within the required

temperature prior to any subsequent welding.

Torch heating iinless
eaclr

e)
(a4
fox
o
H

®
n
o
')
¢
3
3
2
a

torch haating shall ha canfined
Torcn neating sSnaii o€ coniincc

L3e7.0.3 i0rca o 19 . Lniess ot wls approv
to tack or temporary w eIalng operations. Base mater1al shall be brought up to preheat
temperature with sufficient time allowed for heat to soak through the thickness of the parts
being welded. Heat should be applied over an area approximately six inches beyond the weld
site in all directions. Exceptions to the above are those instances in which torch heating
is used as an accessory device to decrease the time required for reaching preheat temperature
on material which is being heated with electric heaters.

13.7.7 Temperature checks. Preheat and interpass temperatures shall be checked
prior to and periodically during welding in accordance with the requirements of section 6.
Temperatures of 125°F and above shall be checked using temperature indicating crayons or
other approved means. For checking the 60°F minimum preheat and interpass temperature, the

material temperature shall be considered the same as the ambient temperature in the general

a1 No check on the material is rpnn1rpd
weil GLCG. O CHiCUaA Ul vaaT LG v s ala a0 ATy vastia

13.7.7.1 Preheat temperature measurement. Preheat temperature shall be measured on
the surface of the material on the side from which welding will be performed and within
three inches of the area to be welded.

13.,7.7.2 Interpass temperature measurement, Interpass temperature shall be measured
on the surface of the base material on the side from which welding will Le performed,
within one inch of the weld joint edge and along the joint within three inches of the
start of the next weld pass. Weld pass shall be deflned as extending for the length of block
or joint being welded and may consist of more than one start or stop. Temperature indicating

crayons shall not be applied to the weld metal or weld groove.
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13.8 Weld energy input.

13.8.1 General requirements. When welding with any process in or to HY-130, the limits
for weld energy input as measured in kilo joules per inch, (kJ/in) based on the thickness of
the thinner member, (i.e., except as modified in note 3 of table XIV) shall conform to the

values listed in table XIV except as stated in 13.8.1.1 and 13.8.1.2.

13.8.1.1 Weld ener input for HY-130 to other ferritic materials. For welding
HY-80/100 to HY-I30 with ¥111er metals specified for welding HY-80/100 (see NAVSHIPS
0900-LP=-006-9010) the maximum weld enerqy input specified in NAVSHIPS N900-L.P-006-9010 for

HY-80/100 shall apply.

13.8.1.2 Weld energy input for welding HY-130 with austenitic stainless steel or
non-ferrous electrodes. The weld energy inputs specified in table XV shall be used for
welding HY-130 with austenitic stainless-steel or non-ferrous electrodes,

13.8.1.3 Root passes. Root passes which will be backgouged are exempted from the
above requirements.

LI D N o P ousgen 3 £ b dememiad  Dlaes s tin I _
13.0.4 \.Uluyut—au;uu 1

following formula applies

Cl
Caq
'~
3
=
ot
>

Wweld energy input (J/in) = ére voltage X we}ding amperage X 60
b - ‘ Rate of travel (inches per minute)

13.9 MIL-14018 weld metal hxdrogen removal requirements. All welds, except tack welds,
fomnt Wlanml Fa~L ol anAd o AYavir ad o nte Atrhnw Fhom T 2o iee == wmada adtthar nartiallu
A\ILIOC pwaden TAaCKs) ¢y ana \.9myv;. aly av cacamencts ¢ ol l..uau J.J.L I..x.ug yaua y MAGE CiLhTi paicicaaay

or completely welded with MIL-14018 electrode shall be exposed to one of the hydrogen removal
techniques (as applicable) specified in table XVI,

13.9.1 Weld thickness determination. The weld thickness for single fillet welds shall
be the throat thickness, ror aouoie risiet weld attachments, the throat thickness of the
larger weld shall be the weld thickness. For full or partial penetration tee welds, the
thickness of the intersecting member (beveled member) shall be the weld thickness. If the
tee weld is fillet reinforced, 1/2 of the leg size for each fillet shall be added to the
thickness of the intersecting member to determine the weld thickness. For butt and corner
joints, the weld thickness is equal to the thickness of the thinner joint member. For weld
build-up or repair of base metal gouges, etc., the weld thickness shall be actual depth
of the build-up or depth of the gouge, as applicable. For partially completed welds the

weld thickness chall bhe for fillet welds the actual weld +hir cknass and for full and
We &N [ S e =] CTAACA e e ASNE ANl A e e e VY N A S N b ACA A W AL l_llLUah I—ll.&bl\llcaﬁ QlivL LRSS “adiva

partial penetration welds the actual deposited weld thickness.

13.10 Temper bead techniques.

. vrer_1 7

technigue is not required when joining HY-130.

13.10.2 HY-130 to HY-80/100. When joining HY-130 to HY-80/100, the tempering-bead
technique shall be employed on the HY-80/100 side of the joint only to the ex:zent and
manner spec1f1ed in NAVSHIPS 0900-LP-006-9010, except the tempering-bead technique is

_____ v _an /1nn P

not requ;:cu for wcLu;ug of ni=ov/1vv Lcmpurary attachments.

13.11 Repairs. For the purpose of this standard, all repairs shall be considered as

falling into one of the fnllnw1nu categories:

13.11.1 Repairs to HY-130 base materjal. Repair welding shall be performed in accor-
dance with the requirements of this standard.

12
-

e

1
section 8,

[

1.1 Mill defaects, Re

13.11.1.2 Scars and other fabrication damage. Repair welding shall be limited to
those locations which cannot be corrected by grl‘alng to the extent specified in section 1l4.
JJ
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13.11.2 Repairs to welds. Removal and replacement of any weld metal from completed
welds for any purpose shall be considered repair. Repair welding to correct undercut
weld edges of permanent welds or temporary weld removal sites shall be limited to areas
which are deeper than the allowances specified for grinding in seciton 14. Every effort
should be made to avoid the necessity for repair welding of minor defects that can be
corrected by grinding.

13.11.2.1 Repair welding. Repair welding shall be performed subject to all of the
specification requirements which applied to the original weld. MIL-12018 electrodes may be
used for repair of fillet or grooved tee welds originally made with other electrodes listed
in table VII provided the length of such repair does not exceed 6 inches and adjacent
repairs are more than 3 feet apart.

13.11.2.2 Inspection 2£ repair welding. Weld repairs shall be inspected in accordance
with section 6.

13.12 Slag removal. In multiple-pass welds, slag shall be removed from all-weld
beads before starfing to deposit subsequent beads. Slag should be removed by light grinding,
power-wire brushing, or any other suitable mechanical means.

13,13 sStud welding. Stud welding (automatically-timed arc or percussive capacitor
discharge) is permitted when procedures and equipment are qualified in accordance with
section 4. 1Inspection of production stud welding shall be in accordance with section 6.

13.14 sStress relief and postweld heat treatment. HY~130 material shall not be
stress-relieved or postweld heat treated, except as approved. The postweld heat soaking
as detailed in 13.9 is not considered a postweld heat treatment.

14, WORKMANSHIP REQUIREMENTS

14,1 sScope. This section details the requirements for workmanship practices and
methods assoclated with HY-130 fabrication within the scope of this standard.

14,2 Weld joint preparation.

14.2.1 Processes. Plate edges shall be prepared for welding by any one or combination
of the following methods:

(a) Machining (planing, shearing, etc.)
(b) Oxy-fuel cutting

(c) Arc=-air gouging

(d) Chipping

(e) Grinding or burring

(f) Automatic oxy-fuel gouging

(g) Other approved methods

NOTE; Manual oxy-fuel gouging shall not be used.
14.2.2 Weld joint surface preparation. Surfaces to be welded upon and adjacent

surfaces for a distance of approximately 1/2 inch from the expected weld area shall be
clean, dry, and free of surface matter and defects such as:

(a) Paint

(b) 0il, grease

(c) Moisture

(d) Objectionable scale

(e) Objectionable oxide or rust

(£) Objectionable nicks, gouges, and irregularities
(g) Zinc or galvanizing

(h) Excessive slag

The weld joint surfaces shall be inspected as required by section 6.
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14.2,3 Flame or arc-cut surfaces. Flame or arc-cut surfaces not ground or not to be
covered by weld deposit shall meet the requirements of NAVSHIPS 0900-LP-999-9000. Such

csurfaceg shall bhe ingnected in accordance with caction & Plama ar are cut surfaces in
== - ~ fFaalieé Or arl Cuc suriaces in

suriaces shall iangpected 1 aceorcance witnh secetion G,

pressure hull envelope which will not be covered by weld deposit shall be machined or ground

to remove all visible evidence of flame or arc cutting. These surfaces shall be inspected
as required by section 6.

Ly

14.2.4 Buttering or buildup. Buttering or buildup by welding on the joint surfaces

to correct oversize rooE—bpenlng or errors in joint preparation should be done prior to
fitting and shall not exceed 3/8 inch thickness on each joint edge or face without approval.
Buttering or buildup may be employed for fairing or for other correction over and adjacent
to welds. This buttering shall be considered part of the involved weld. The buildup shall
be deposited with electrodes as specified in section 10 using methods and procedures in

accordance with section 13.

14.3 Weld contour.

. 14.3.1 General. Welds shall be free of sharp irreqularities between beads and shall
fair into the base material at the weld edges without undercut or overlap in excess of the
requirements of this section. Where possible, mechanical means such as grinding or burring
shall be used in lieu of welding to reduce surface irreqularity to an acceptable contour,
When welding is required to correct improper contouring, it shall be performed in con-
formance with this standard.

14.3.2 Underxcut and overlap. Weld edges which are undercut in excess of the acceptance
standards of section 7 shall be repaired by welding or grinding. Weld bead overlap,
excessive roughness at weld edge, or weld edges with re-entrant angles in excess of that

shown by figure 2 shall be corrected by mechanical means.

14.3.3 Groove tee fillet reinforced welds, Except as allowed by contouring, groove
tee weld reinforcement shall be at least equal to the size shown on the applicable drawings
and should have a flat to slightly concave reinforcement contour or should be as shown by
figure 2. Unacceptable convexity shall be corrected by grinding, Fillet sizes in excess
of those required by plan are acceptable providing the contour requirements of figqure 2
are met., Fillet reinforcing welds shall be extended around the ends of members to form

closed loops where practical.

14.3.4 Butt weld reinforcement. Unless otherwise specified in the detail specifications
or on the applicable drawing, butt weld reinforcement shall be in accordance with the
requirements of section 7. In the case of butt welds joining plates of unequal thickness,
where the plates have not been tapered, the welds shall taper as specified in MIL-STD-22.

No point of the finished butt weld surface shall be below a line drawn from the edge

of the weld preparation, except that undercut which is not in excess of that permitted by

sactinon 7 ig accentable,
section /7 18 accepladle,

14.4 Fillet weld requirements.

l4.4.1 General. When the opening between elements of a fillet welded joint exceeds
1/16 inch as a nominal condition along the joint, fillet size shall be increased by an
1 g ; fillet size shall be increased by an

amount equal to the excess of opening above 1/16 inch. Fillet welds shall be extended

...... A tlm AnmAe ~AF mamhave A Farm ~ATAacad TaAaae o el - s IR ]
around the ends of members to form closed loops, where practicable.

1/4 of the joint length nor more than 6 inches at any one location. Fillet welds 7/16-inch

aima a Tarcar chall not varv helow the enarifiad ciea he: mmmen alcn V7 ik fme o b
4 Pged Sutaa VRS VRS CTaw wifE SpTL4lliTU Slse DY mOIIE Lianll 1/J5<4 1ncii 1ur a wotad

nAa
DT Qliv 4G
distance greater than 1/1 of the jo@nt1length nor more than 6 inches at any one location.
Fillet welds in excess of that required by drawing are acceptable providing the contour
requirements of this section and figure 2 are met,

35

THIS DOCUMENT IS SUBJECT TO SPECIAL EXPORT CONTROLS AND EACH

MODANMCMTTTAT TN FOREFTGN GCOUEFRNMEMTC AN AR TAN MAMTAMAY O MAY DD
TRANSMITIAL 10U fUORLLGH GUVLARNMLNIS OR FOREIGN NATINNALS MAY BE

MADE ONLY WITH PRIOR APPROVAL OF THE COMMANDER, NAVAL SHIP

ENGINEERING CENTER, CODE 6120D




Downloaded from http://www.everyspec.com

1I1,-STD-1681 (SH)
29 March 1976

14.5 Grinding.

14.5.1 Plate gu:ﬁ,ce correction. When employed for plate surface correction, grinding

N D

shall produce a smoot depre551on, blended into the surroundlng surface In such a manner
L ——es 3

as to remove visible evidence of abrupt change on the plate surface. brlndlng for this
purpose shall not reduce plate thickness beyond the allowances of section 8. Plate surface

correction in areas where temporary attachment welds or studs have been removed for the
recair of other fabrication damage shall be subject to the repair regquirements cof section

LACpali Vi YLits aRTSSTEESTEE ETT I€palr regquirements o1 seCll

13.

14.5.2 Surface preparation for nondestructive test- Weld surfaces shall be prepared
for NDT as required by section 15.

14.5.3 Undercut and other weld edge correction.

14.5.3.1 Weld edges. Mechanical means should be employed to establish the relevance

of MT lndications at weld edges. The area ground for this purpose shall not requlre repair
by welding provided the grinding depth does not exceed the limitations specified in section
7. If the' indications are not removed at this depth, the area shall be excavated as
necessary and rewelded, if required. Repair welded edges shall meet the requirements

of 14.3.2.

14.5.4 Contouring.
14.5.4.1 Applications. Weld contouring be peening and grinding, grinding, burring,

or other NAVSEA approved methods,; may be done on any weld except fillet welds, but shall
O OthHer havoaoa applOvVel ellloCes; el & LI L a2 s, put shall

be done to the welds listed below (see'flggres 45‘and 46) . Flnal MT inspection shall be
performed after contouring. Recontouring is required after weld repair.

(a) Groove tee and corner joint connection of the pressure hull to
inserts {i.e., access hatches, sea chests).
(b) All groove tee bulkhead and bulkhead stiffener connections to
pressure hull envelope.
Hard tank welds (groove tee and corner joints only, see fig 3).
All groove tee and corner welds in sea chests and trunks hlch are
attached to the pressure hull envelope.
(e) All weld repair areas in groove tee and corner welds in pressure hull
structure.

—_—
~—

c
d

14.6 Arc-strike correction. Arc strikes which penetrate the plate surface shall be
ground to the bottom of the depression and magnetic particle tested as required by section
6. The requirements of 14.5.1 apply.

inac

el (=33}
i ol pPTS.

14.
14.7.1 Temporary snipes. Temporary snipes or access holes shall be provided as
necessary in all systems of 1ntersect1ng welds to allow the deposition of sound weld metal

at such 1ntersect10ns. Temporary snipe locations shall be governed by the details of
welding sequence, and snipe dimensions shall be the minimum required to allow 55\:;:;«9{202_‘{
completion of welding in the through joint. Figures 47, 48, and 49 specify minimum
dimensions of temporary snipes and access holes for the geometries shown. Bevels shall be

provided on temporary snipes or access holes to allow proper closure welding and such

welding shall be done in accordance with this document. Flgure 49 temporary access holes
shonld be used with welding processes other than SMA.

14.7.2 Permanent snipes. For tanks the snipe shown in figure 34 shall be used for
. A i A narmanant anineg
vents, Qraiins, aiilG poiiiaiitiic SiaptsS.

14.8 Weld root cleaning.

awrala

twin arc), the roots of grooved and beveled joints, welded both sides and requiring comp
penetration, shall be chipped, ground, or carbon arc-air gouged after sufficient welding
has been done on one side and before any welding is started on the opposite side. The

14.8.1 Reguirements. Unless otherwise permltted by weldlng procedure approval (e.g
1

.7
PR
ete
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weld root area shall be cleaned to sound metal and contoured in accordance with 14.8.2.
Prior to deposition of any weld from the second side, MT inspection shall be conducted in

..... wamiivad hu aarsrtiAan A
the root areas as regquired by secticn €.

14.8.2 Weld root and repair excavation contour. Gouged roots and weld repair areas
chall hn nnnrnured either by arc-air gouding or grinding to produce an excavation which is

surfaces. if arc-air gouglng is cmp;uyeu, the gougea area should be cleaned uy mechanical
means. The gouged or ground area configuration shall have side walls sloping without sharp
breaks of "keyholing" from the surface to the bottom; a bottom radius of approximately

1/8 inch minimum and width sufficient to allow proper electrode accessibility and
1/8 inch minimum and wicdth sulficient To allow ctrode acgesesilillt y and

manipulation (see figure 50). Visual 1nspectlon of the gouged area by other than the
welder is not required.

14.9 Edge 1aminations. Laminations not acceptable to the requirements of section 7

= 1. e | weawatrinsg £n a Aictanca of ann»a /A ek or legss if the
b d.l..l. oe \'J.Uacu ux €Xlavacing TC a qaistance oI uerUAL.“a‘_CLX 2/4 1nCa, O 1855 1L Tacg

indication is removed prior to reaching 3/4 inch, from the plate edge and filling the
excavation with weld metal.

s. Indentations in pressure hull envelope should
tion or layout indentations shall beé made with

14.10 Mechanical surface indenta
be kept to a minlmum. Macterial ident
low stress die stamps.

ti
= £
4L
14
14

11 wWeld repair of holes.

14,11.1 General. Holes cut, machined or drilled into or through HY-130 base materials
may be repalrea by welding provided the original hole diameter does not exceed two inches.
Holes less than 1/2 inch shall be opened by drilling, burring, or grinding from 1/2 inch to

~h n diameter or nv-nfn:-:h1\l cshall be elongated as sho in figure 51 Al)l hgles
one inch in diameter jo24 g2 a5 Snswn in 1igure Sa. Axa NnCL

shall be shaped to 20 degrees_mlnlmum_inc}nding taper as shown in figure 51. Weld repairs
shall be made in accordance with section 13. Holes greater than two inch original diameter
shall be repaired by expanding the hole size and inserting a patch as follows:

PR W 1 TS R S, wh

{a) Pressure hull envelope - 4T or 6 inches, whichever is larger,where T
is the thickness of the member penetrated.

(b) Plating or structure other than pressure hull envelope - 4T or 3
inches. whichever ig larnor. where T ig the thickness of the member

incnesg, whicheve er,; ner cxnes

penetrated.

14.11.2 Partial penetration welds. Hole depth 3/4T or less, where T = material
thickness, may be repalred provided the original diameter does not exceed two inches.
sarnawad o ah o rrwa £ Mhan ~cmel adbkad cenald smame=

me =11 WA w3 e A T Fi T ohall
e uU.l.c: aua.l.a. o€ 51Zes and ya.cyua.cu as Sa%twn in x.;\_.,ua.c _:,L. 11E LunpleLeu wellu 1gpaldl diiaa i

be inspected in accordance with section 6.

14.11.3 Full penetration welds. The hole shall be sized and prepared as shown by

4.11.3 ull penetration welds. The hole shall be sized epared as shown
figure 51, When the hole 1is not elongated, weldlng shall be a 51ng1e vee on a backlnq
piate as shown in figure 51. Wwhen the hole is elongated it shall be either a single vee or
double vee joint, as shown in figure 51. All welding shall be in accordance with the
requirements of section 13. The backing strap or backing bar shall be removed, the weld
hanknnnnnd or nrnnnr] to sound metal, maanpf\h—nnrf'ur"lp tested, and welded The :-r\mn’! atad

weld repalr shall be inspected in accordance w1th section 6,

14.12 Mechanical peening of welds. When required by specification or procedure, the

method described 1in this section shall be used for mechanical peening of welds. Peening
~hal W Annan anﬂnrﬁanno n1bh an :nnvn"nﬂ nvnnnﬂ|vn
Snas+ S GQGnRE in CCIGanic 4 af appiivel pIlilaGulae,

14.12.1 General. If weld bead overlap, excessive roughness, or reentrant bead contour
is present, it shou be corrected by grinding prior to peening. Movement of metal by the
peening tool shall remove any sharp discontinuities between the toe of the weld and the

_____ 11

plate sufface, and the pueucu area snail Ldpe[ grduually into the base material.

14.12.1.1 Peened contour. The finished contour of the groove shall be lightly ground

cr burred sufficiently to remove indications of peening prior tc MT inspecticn. Radius
of the finished contour shall be in accordance with figure 45,
37
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14.12.1.2 Depth of geened contour. Nominal finished depth of indentation below the
plate surface formed by peening and followed by a light grinding or burring shall be 1/32

inch or 1/16 inch provxded the length does not exceed 12 inches in any 36 inches of peened
and ground length. When welds are mechanically peened, the above reguirements shall apply

in lieu of 14.5.3. The weld face and plate adjacent to the weld shall be peened to obtain
the nominal widths of peened surface on both weld toes as shown in figures 45 and 46.

14.12.2 Peenxng tools. Peening tools shall be ground as required to obtain specified

..... puppy iy PR S

weld toe contours. Suggested peening tool tips are shown in figure 52.
15. NONDESTRUCTIVE TEST METHODS

15.1 Scope. This section details the requirements for performing the following non-
destructive tests on HY-130 structures fabricated within the scope of this standard.

(a) Visual inspection (VT)

I3 91 Mo ~matbi~—Dawdinla Trornmar 3~ 22em
\) llﬂgll:\--kb rajuvaivic .Lu;yc:u!,;uu \&id ]
(c) Liquid Penetrant Inspection (PT)
(d) Radiographic Inspection (RT)

(e) Ultrasonic Inspection (UT)

15.2.1 Special procedures. Nondestructive test processes, procedures, equipment,
and matariale nthor than those gnecified in +hig Aormimant mav ha neaed nrovided nrior
QNG MQTTLAQaS VLTl Laddl vaaUoT opllasiatl aal Caas uvv..wucut., Ay LT USTU PIVvVauTl postrs
NAVSEC approval is obtained.

15.3 Visual inspection.

12 21 Nanaral TnenarntAare assamm Shinca UT ahall ha Ffamiliae wisdh +ha inenaction

Ad e de i UCIITLAL 4liSpPTLC LULIO GLvUVLy Silaily v Slldll UTC lLdAdllldliidAl WALIL LIUIT AP PMew Lalviel

: —_— T .
requirements and inspection acceptance s is standard.

,,,,,,,,,,, itho e use of magnifying glasses
and other visIon aids, except for corrective eye glasses required to restore normal vision,

LY

e.g. 20/20.

15.3.3 Surface preparation.

15.3.3.1 Welds. VT of welds may be done in the aswelded condition after slag removal
except where weld contouring is required by this standard or the applicable drawing or

detail specification. In this case welds shall be inspected in the ground condition.
1e 2 2 2 Moama moakawrs =) PN A€ oo oma Fapper swfFarmac
dIe 334 Duat: naceriad. VI of base material SﬂaJ..L De accomp;.‘l.snec WJ.I'_H uxc surxaces
to be inspected in a clean condition (free of scale). Surfaces which have been cleaned and

primed as specified in the appllcable base material specification are considered suitable
for inspection except where this is prohibited by this document or the applicable drawing

Angpeciion excep cnils onibited LllsS Qogcunmentc ciae 1lcable

or detail speclflcatlon.

15.4 Magnetic-particle inspection.

1 a4 1 ‘anaral MT nrocedures an
15.4.1 Generai. M1 procequres an

a
as specified herein. Inspection shall be
method as required by section 6.

+achniguas all be as speci $£iad in MT
techniques shall be as specified in MI

- 271
by the dry powder d.c. prod method or a.c. Yoke

15.4.2 Equipment.

15.4.2.1 Circular magnetization equipment (d.c. prod). Equipment for circular
magnetism shall involve the use of low voltage, high-amperage current, passed into the
+ac

itam heing
ilem Deing

15.4.2.2 Equipment calibration.

w
a

TRANSMITTAL TO FOREIGN GOVERNMENTS OR FOREIGN NATIONALS MAY BE

MART AMT Y WITMO DNRTAD ADDDRAIIAT AT MM AALMAMNhLD ATAUAY CUTD
MADL UNLI WlliN FRAVRN ArFrnuUvYAL U JnLn LumraNULI, NAvVAL oa4dxs

ENGINEERING CENTER, CODE 6120D

»
.
:
[
[
[
[
i
i
L
[
L
[
i
[
[
[
[
1
|




Downloaded from http://www.everyspec.com

MIL-STD-1681(SH)
29 March 1976

Marcin

15.4.2.2.1 d.c. prod equipment. The d.c. ammeters used to determine compliance
with the amperage requirements of this section shall be checked for accuracy at least every
three months For d c. P!Od equipment, a d.c. ammeter (mov1ng coil or D' Arsonval type)
shall be connected in series with suitable shunts and the current through the electrodes
(prods) measured. The amperage measured by the d.c. ammeter during the test shall
simultaneously be compared to that indicated on the meter of the MT unit: for full wave
yorctification units. the pnxnnmpnf meter shall agree within five ?nr‘ﬁopf of the current

u.u. yectiilcatlon units, tie cgqulphcelht Molcl 310all roes within ve arce
measured by the calibration meter. For single phase, half-wave d.c. units, the d.c. ammeter
(moving coil or D°Arsonval type)} will read approximately one-half the value of the rectified
d.c. magnetizing current.

A Taam 4 vt

T 4 Manhni o
o P iecuniyuc.

15,4.3.1 Continuous technique. MT shall be carried out by the continuous technique;
t is, the magnetizing current shall remain on during the period the magnetic particles are

tha
being applied, and also while excess particles are belng removed.

15.4.4 Surface preparation.

r its authorized remresenta-

14 4. .41 welds IInlegs spnecificallv annroved b
niess speclt i1ly ap r 1ts authorized repre

14.,4.4.1 Welds. Un 1
tive, acceptance inspection of all welds shall be performed on the welds in the final
surface condition (e.g., contour ground where required by this document or the applicable
drawing). Inspection of root, or intermediate weld layers, may be performed in the as-
welded condition without removal of preheat. Surfaces to be examined shall be dry and free
from any contamination which might interfere with the proper formation or interpretation of
the MT indications. 1Irregularities on the weld surface and undercut and overlap at the weld
edges which would interfere with the evaluation shall be removed. If powder build-ups

occur, the area shall be ground, or machined, and retested.

occur, Cthe area sSiall ground, ted

ki
[
[¢
(
§
¢
g
¢
t
E
Q

15.4.4.2 Base material. Surfaces shall be free of contamination which might interfere
gt
with the proper formation or interpretation of the MT indications. Where required, grinding,
machining, or other mechanical methods shall be employed to remove surface irreqularities
s £
L= L

S T R S wridth imbarmradbadiaan
wnicn in

’
eriére wicn incerprecacion.

.4.5 Non-relevant MT indications. On all welds involving HY-130 material, PT in
MT inspection 1is nprm1tfed when interpretation of MT indications is being impeded

inspection wiiel lhter eta n M i1ndications pelng

e indications. PT shall be in accordance with 15.5 to the acceptance standards of

.5 L1$u1d penetrant inspection
Lo awcant ag follopowg:s Tne 211 ha ~F Enllawinag o
> Bl ilail T UL Lllt: LULIUWLILY Y
d

(8
[
e
[
n

v=&ia CXRCEPT &5 I0L.i0WSS

ance with MIL-I-25135:

Group I - Solvent removable visible dye-penetrant, a penetrant remover
(solvent), and a dry, or nonaqueous wet developer.

Groups 1II, V - These groups may be used for welds when specifically
approved by NAVSEA.

. Radiogra ic nspection., RT eguipment and techniocus raoui rements shall be as
15.6 Radio hi o quipment and technique requirements shall
specified in MIL-S D— 1 as specified herein. The penetrameter shall be based on the

actual thickness being raalograpnea. Penetrameters may be placed on the weld provided they
are out of the area of interest. When penetrameters are placed on the weld, shims are not

required.

15.6.1 Surface preparation. Grinding of welds for RT is not required. Areas of welds

such as at the tie-in of intersecting welds or block tacks which contain surface irregularities

that interfere with radiographic interpretation shall be blended to the degree required such

that the resulting radlographlc contrast due t. surface irreqularities cannot mask or be
confused with the image of a rejectable defect.

15.7 Ultrasonic inspection.

15.7.1 1Inspection of welds. Ultrasonic test methods and techniques for inspection
of welds shall be in accordance with NAVSHIPS 0900-LP-006-3010.

39
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15.7.1.1 surface preparation. Surface preparation of welds shall be as specified in
the qualified ultrasonic testing procedure.

15.7.2 Inspection of base materials for thickness and soundness. Ultrasonic test
methods and techniques for inspection of base material shall Be in accordance with the
applicable base material specification.

Preparing activity:
Navy - SH
(Project MISC-N995)
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TABLE I - Preheat/interpass temperatures.

Preheat/interpass temperature as
a function of thickness for the
GMAW processes

Preheat/interpass temperature °F

Thickness Minimum Maximum

m
n
’.J
v
e
0
.-
e
.—J '-.J
Vi
(e N
[eNe]

(= )
N w

Preheat/interpass temperature as
a function of thickness for the
SMAW process

Thickness Minimum Maximum

Greater than 5/8

-0

2/ 0 inch and less

300

200

N

0
5

© o
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TABLE II - Magnetic particle inspection.

Degree
Inspection category of Sequence of Method| Applicable
inspection inspection notes
(a) Full penetration welds in or to 100 percent|{Final inspection| a.d. |1, 2, 3, 4,
pressure hull envelope such as shall be made Prod |5,6
(1) Butt and seam welds in pres- 7 or more days
sure hull envelope. after completion
(2) Full penetration corner and of the weld and
groove tee welds in or to hard the assembly has
. tank plating. cooled to ambi-
X (3) Inserts and penetrations in ent temperature,
pressure hull envelope and except in the
1 hard tank plating. (Welds case of tank
involving through penetration welds in hard ;
of pressure hull envelgpe) tanks. Inspec- |
(4) Full penetration groove tee tion sequence
attachments of internal and for hard tank
external frames, bulkheads and shall be in ac-
structure to pressure hull cordance with
envelcpe, table IV,
(5) Full penetration groove tee
attachments of holding bulkheads
and holding bulkhead stiffeners
to pressure hull envelope.
(6) Full penetration corner and
i groove tee weld attachments of
i foundations to pressure hull
envelope.
(7) Full penetration attachment
welds to pressure hull envelope
in free flooding areas.
(b) Supporting structure and inter- 100 percent |Final inspection{ d.c. {1, 3, 5, 6
mediate pressure tank welds such shall be made Prod
as 24 hours or more
(1) Butt welds in pressure hull after the weld
frames, and hard tank stiffeners is completed and
and fleoors, all or part cof which the assembly has
act as frames. cooled to ambi-
(2) Corner, butt, and groove tee ent temperature
welds in or to plating of inter-
nediate pressure tanks.
(c) Butt and groove tee welds in or to|l100 percent |Final inspection; d.c. |1, 3, 5, 6
holding bulkheads and welds in or shall be made prod
to pressure hulls structure (not 24 hours or more or
covered in categories A, B, and D after the weld yoke
or table III} such as: is completed and
(1) Welds joining frame webs to the assembly has
standing flanges of internal and cooled to ambi-
external frames. ent temperature.
(2) Full or part1a1 penetratlon
welds (except fillet welds)
joining structure to standing
flanges or webs of internal and
external frames., |
(3) Fillet welds to pressure i
hull envelope. !
|
i
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TABLE II - Magnetic particle inspection (con.)
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Degree
Inspection category cf Sequence of Method | Applicable
inspection inspection notes
(d) Miscellaneous welds such as 100 percent |Final inspection| d.c. {3, 5, 6
(1) Corner, butt, and groove tee ah2ll ha mada nrod
(1) I i groove e shall be made prod
welds in or to plating of 24 hours or more or
structural tanks other than hard after the weld yoke
or intermediate pressure, is completed and !
(2) Outside surfaces of welds in the assembly has 1
or to completed rudders and cooled to ambi-
planes. ent temperature,
e— )
NOTES:
1. 1If weld repairs are necessary, the excavation shall be MT inspected and the re-
paired area shall be reinspected after completion of the repair operation.
MT inspection shall be performed by the d.c. prod method a minimum of 6 inch
hpvnnd the rena1r area on both faces of the affected weld after grinding has been
both faces of the aff grinding has been
completed to the extent required by section 14, and after the time delay specified
above. Application of this requirement, as applied to repair welding, if further
explained in section 13.
2, All full penetratlon welds made within six inches of prev1ously 1nspected full
naneatratinn walde in ar +0 nracgura hinll ansrs - P, +ha
PrLaT LilLaii WOaLo ads Y4 WU pPIToSoUrl€ Nuuia cuvt:J.U[Ju .Ly.Lllg .Lll l.lld Sdalne pJ.aul: as L_u
new weld, shall require all full penetration welds to be reinspected a distance
of 6 inches in all directions from the boundary of the new weld. Web to standing
flange tee joints on frames are exempt from the reinspection requirement unless
involved in the new welding, Welds which are shown to have been prev1ously
contour ground and inspected by MT will not requlre this reinspection. npplica-
tion of this requirement, as applied to repair welding, is further explained in
section 13.
3. Final inspection shall be performed after all machining or grinding h been com-
pleted
4. Seven day time delay is not applicable to hard tank structure which is subject to
the requirements of table 1IV.
5. Records of inspection shall be maintained as required in section 5. MT inspection
records are required for completed welds only.
6. See 15.4.5 for resolution on non-relevant MT indications.
TABLE III - Magnetic particle inspection applicable to
welds and surfaces of HY-130 material.
S N |
Degree I
Inspection category of Sequence of Method|Applicable ]
inspection inspection notes }
(1) Fillet+t and athayr nartial 10N +movmanm s R PR 1 - I |
\4/ F1LICL and OTACr partial iUV percentc Final .Lnspectlon a.Cc. i, 3, 2 i
penetration welded attachments shall be made prod
to structure of plating other 24 hours or more or
than pressure hull envelope. after the weld yoke
has cooled to
ambient tempera-
ture.
(2) Any full penetration welds 100 percent|Final inspection d.c. [1, 3, 5
in or to structure or plating shall be made prod
other than those welds coverd in 24 hours or more or
table II. after the weld yoke
has cooled to
Ambhid Aand kAo
aillwwicui o LenpEeLa=
ture.
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TABLE III - Magnetic particle inspection applicable to welds and
surfaces of HY-130 material (con ).
Degree
Inspection category of Sequence of iMethod Applicable
inspecticn ingpection notes
(3) wWelded plate repairs in- 100 percent|{Final inspection d.c. 11, 2, 3, 8
cluding mill defects or fabrica- shall be made prod
tion scars (mill defects requir- 24 hours or more : Or
ing repair must beé noted on aftar the weld voke
receipt inspection record). has cooled to
ambient tempera-
ture.
(4) Areas where temporary or 100 percent|Inspection to be | d.c. |1, 3, 4, 5
deleted attachments are removed. made after re- prod
moval of tempor- or
ary structure and yoke
after grinding tog
the reguirements
of section 14,
{5) Areas where automatically 100 percent|Inspection shall d.c. |1, 3, 4, 5
timed arc-welded studs 1/4 inch be made after prod
diameter and larger have been vigible evidence or
renoved (see 14.6). of studs or arc  yoke
strikes has been
removed by
grinding.
(6) Root area of butt, corner, 100 percent|Inspection shall ;d.c. |2, 3, 5
and tee-groove welds after back- be made after prod
gcuglng and weld repairs removal of any or
after excavation. slag, scale, or yoke
surface roughness|
which would
interfere with
interpretation of
(7) Weld tacks to be incorporated (180 percent indicaticns. d.c. 12, 3.5
in full penetration welds. Inspection shall | prod
be made after or
final surface yoke
preparation.
(8) That portion of the prepared 100 percent |Final inspection jd.c. |1, 2, 3
surfaces of all inserts (including shall be per- prod
transition and insert rings) and formed after or
penetrations in the pressure hull machining or yoke
envelope which are prepared by grinding as
flame or arc cutting processes, required by
or by machining or grinding, and section 14,
which will not be subsequently
covered by welding.
(9) The surfaces of cold formed 100 percent {Inspection shall |d.c. |1, 2, 3
materlals as required by section be made after prod
5 {see 6.4.6). forming and or
subsequent heat yoke

treatment and
surface cleaning.

See notes on next page.
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. If weld repa1rs are necessary, the repalred area shall be re1nspected after grinding,

when specified, and after the specified time delay for the original weld.

2. Laminar indications in the base materials shall be evaluated in accordaice with
section 7. Repair shall be in accordance with sections, 8, 13, and 14,

3. Accountability of the MT covered by this table is not required. A log of
accompllshment of the 1nspectlons grouped by category item, hull area, or location
should be maintained. Auditing of accomplishment is required and shall be
conducted in accordance with an approved procedure.

4. Inspectlon is not required for areas where percussive (capacitor discharge) stud

or resistance spot welds ’I/d inch or legs stud ar soot diamatar and automaticallv
........... pRey- Sl L 2T0S STl O SPOT dGiameierl, anlu autuialatas iy

timed studs less than 1/4 lnch have been removed.
5. See 15.4.5 for resolution of non-relevant MT indications.

)

TABLE IV - Hard tanks: sequence of lnspectlo ifg/é/'

(1) MT lnspect 100 percent of all tank welds (see flgure 3) after contouring )
in accordance with section 14 and before hydrostatic test.

(2) Repair weld and contour repaired areas as required by section 14.

(3) Hydrostatic test, 4/

(4) MT ingnect all tank welds, = Tf NnA cracmba avas €aiimd &2ha +anl iea

&) i Anspect all tanx welgs + & U LiQlAD ar€é rounda ucre canrR 4o
acceptable.

(5) If cracks are found, repair in accordance with section 14 and MT

inspect all repaired areas plus 6 inches at each end (or to the end
of the involved member if less than 6 inches) after 24 hour delay.
Continue to repair and inspect the repaired areas until no cracks are

found.

(6) Hydrostatic test. /

(7) MT inspect all tank welds— If no cracks are found the tank is .
acceptable. If cracks are found treat as in (8), (9), or (10) below
until acceptable MT inspection is obtained after hydrostatic test.

(8) If transverse cracks are found, repair, re-hydro, and MT inspect all

tank welds.i/ Repair shall be accomplished as follows: Excavate by
arc-gouging or grinding the cracked area plus 6 inches each side of
this area along the weld, or to the end of the involved member is less
than 6 inches. MT the excavation plus 6 inches of weld on each end.
If further cracking is found in the inspected length, continue to
excavate and extend until no further cracking is found for 6 inches
beyond the final excavated area. Reweld and MT all repaired areas
plus 6 inches on each end of each repaired area and the same length
of the weld on the side opposite the repaired area. If cracking

npr<1 sts; continue to pyr-:avaf-oA repair, and inspect as ocutlined above
....................... s and 1inspect as ocutlined above

until acceptable MT is obtained after hydrostatic test.s/

(9) 1f longltudlnal cracks are found, repair, re-hydro, and MT 100
percent of the weld involved in the cracked member only. The cracked
member includes all of the weld in a joint unlnterrupted by intersecting
structure. A structural intersection or change in plane of the involved

member of 90 degrees or more constitutes termination of the involved

member,
110\ TE ~Anvrrnaos rvanla lana 2 17 anmA Fimivra VY aema ... 3 2 T3 n e
\i4Vy 4 4 LuULLITL Liawvno \oCTCT J e dJ aliu L&\Jul.!: J.‘ ch Lounq ln corners an(] Sn_}_pcb ’

repair as outlined in sections 13 and 14, re-hydro and MT inspect re-
paired area plus 6 inches from the ends of the repair in each direction.

L .
-/See 6.4.8 for reinspection requirements when accepted hard tank is penetrated by
a new full penetration weld.
_2__/Da,r-nrﬂc nf inenactinn chall ha maintained ae ramiirad hey camti~= C
RECULIGUS OL LASPeCLLLiln Sidalsl DO maddtalntl as Icgulired oy section oS.

—/For hull surveillance inspection, the i
shall be in accordance with (4) thru (

Footnotes continued on next page.
45

THIS DOCUMENT IS SUBJECT TO SPECIAL EXPORT CONTROLS AND EACH i
TRANSMITTAL TO FOREIGN GOVERNMENTS OR FOREIGN NATIONALS MAY BE
I MADE ONLY WITH PRIOR APPROVAL OF THE COMMANDER, NAVAL SHIP {

\ ENGINEERING CENTER, CODE 6120D




Downloaded from http://www.everyspec.com

MIL-STD-1681 (SH)
29 March 197%

i/MT inspection of the outer surface (non-pressure side) of full penetration tank

boundary tee and butt welds is not required after hydrostatic test.

é/when transverse cracking is found in a full penetration tank boundary tee or butt
weld, the outer surface of which is exempted from MT inspection after hydro, the
exemption of 1/ shall not apply to that portion of the outer surface to be in-
upnnfnﬂ hv IR‘- ahaove
TABLE V - Radiographic inspection, applicable requirements
to welds in or to HY-130 steel.
Degree of Applicable
Inspection category inspection Sequence of inspection notes
(1) Butt seam welds 100 percent | At least B hours shall I,2,3,4,5
in the pressure hull have lapsed after the
envelope. completion of welding
and removal of preneat
before RT is made.
(2) Butt welds in 100 percent 1, 2, 3, 4, 5
holding bulkheads.
(3) Butt welds in 100 percent 1, 2, 3, 4, 5
structural intermediate
pressure tank plating.
(4) Butt welds in flanges 100 percent 1, 2, 3, 4, 5
of pressure hull frames.
(5) Butt welds in 100 percent | At least 8 hours shall have (1, 2, 3, 4, 5
uanangeu frames to the J.deSC'u after the compJ.etlon
extent shown in figure 23, of welding and removal of
preheat before RT is made.
{6) Butt welds joining 100 percent | At least 8 hours shall have |1, 2, 3, 4, 5
standing flanges to lapsed after the completion
unflanged frames. of welding and removal of
Shall be inspected by preheat before RT is made.
UT in lieu of RT. (See
figure 23).
(7) Other full penetration 100 percent | At least 8 hours shall have |1, 2, 3, 4, 5
welds in the pressure hull iapsed after the completion
envelope such as inserts, of welding and removal of
liners, coamings, trunks, preheat before RT is made.
and nepetraf'lnne more than
4 inches dia. (wherein the
projection of one part
beyond the other does
not exceed the limits
of figure 24.)
(8) Weld repair of holes 100 percent |At least 8 hours shall have |2, 3, 4, 5, 6
in the pressure hull lapsed after the completion
envelope (as specified of welding and removal of
in 14.11). preheat before RT is made.
{2} Full penetraticn butt 100 percent At least 8 hours shall have |1, 2, 4, 5
welds which have been hot lapsed after the completion
formed as specified in of welding and removal of
9.2.5. preheat before RT is made.
(10) Frame web butt (see NOTE: These welds shall 2, 3, 4, 5, 6
welds which form a segquence .be inspacted for that
part of acess and Note) portion of their length
closure assemblies which is bounded by the
(see figure 25.,). web toes of the frame
flange and pressure hull
plating attachment welds.
(11) the web of the frame fz, 3, 4, 5, 6
gsections which are |
ingerted into completed
structure (see figures
26 and 27 for examples
of where RT/UT is and is
not required).

See notes on next page. 46
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NOTES:
(1) (a) When repair welding is required as a result of RT/UT lnspectlon the repair
area shall be reinspected by RT/UT for the length of the repair plus 3 inches
on each end of the repalr.

(1)
o

b when repair welding is regquired on RT/UT accepted welding, the area
{ ) P g Y / 14

V‘ 1

Lilc -~
shall is reinspected by RT/UT for a distance equal to the repalr length plus 3
inches on each end except when the depth of the repair does not exceed 1/8 inch
for a maximum of 18 inches in length; in which case MT of the repair plus 6 inches
on each end and the corresponding area on the opposite side of the weld will
suffice. This MT shall be made 7 or more days after the repair welding is
completed.
The surfaces of the weld shall be ground as required in section 15 for RT.

when additional weld is deposited on the surface of RT or UT :nnonfnd weldlna.
whaen acgicl weld 18 qaepesited T

reinspection by RT/UT of the previously accepted welding is not requlred
provided the additional weld deposit does not exceed two (2) layers in thickness
nor 18 inches in length.

Records of inspection shall be maintained as required by section 5.

ute £ nT ~cifia T A mh inspec +1i

—~—
w N
~— ~—

_—~—~
oo
~

\dl UL lllcly U!: :ubb\.;\.uucu LUL na GD oycb;;;cu J.ll D.lo‘l. Allc Balllc AIRO P \-d-\ll
method shall be used for acceptance of repairs as was used for original xnspectlon,
e.g., RT or UT, except the 3 inches expansion area adjacent to a repair may be
accomplished with the same inspection method as was used to inspect the repaired

accompligshed wlth tie Sdme sSpbec

{b) When metal is removed from the surfaces of previously RT/UT accepted welds,
reinspection by RT/UT is not required provided the weld meets all other gpecified
inspections.

MT may be substituted for RT/UT inspection

MT may tituted R inspection h h
repair does not exceed 1/8 inch for maximum of 18 inches in length. Such MT
shall include the repair area plus 6 inches on each end and the corresponding
area on the opposite side of the weld. This MT shall be made 7 or more days
after the repair welding is completed,

—~
[*2}
~

r welds when dept th of the

TABLE VI - Samples for mechanical property testing.

vel I Each lot of material submitted by a single vendor shall ’
be sampled. Upon obtaining fxve consecutlve acceptable

iots, sampling shall be made at level II.

Level II One lot selected at random from each five lots submitted

by a vendor shall be sampled. Upon obtaining ten

consecutive acceptable lots, sampling shall be made

at level III.

Level III - One lot selected at random from each ten lots submitted by

a vendor shall be sampled. Upon obtaining 15 consecu-

tive acceptable lots, sampling shall be made at level IV.

One lot selected at random from each 20 lots submitted

by a vendor shall be sampled.

I

r‘
]
P
[
ot
]
<

Note. If an unacceptable lot 1s obtained at level 11,
I1II, or IV, sampling level shall revert to the next
lower (more restrictive) level until satisfactory
performance is demonstrated by conformance with the

am nte at +that lawval
chu;;cnlcu\.o Q. \-llﬂ\— AT VTA e
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TABLE VII - Filler materials - HY-130 to HY-130.

Filler materlal Process Position
- £ Aonenl d mmd 3 AN
: : 3 or AppdiLicaciuil
Type Specification welding
Semi-automatic or
automatic gas Flat or
metal-arc, spray horizontal
1 transfer arc
MIL-1405-1~
2/ Lo e s
MIL=-140S-2= MIL-E-24355 All
MIL-140S-3 Semi-automatic or
automatic gas All
metal-arc, pulsed
spray arc
PSP
MIL-14018M~1~
MIL-14018-22/ MIL-E-22200/9 Shielded metal- All 3/ 4/
MIL-14018M-3 arc
Gas metal-arc
spray transfer Flat or
MIL-1205-1 MIL-E-23765/2 arc, semi-auto- Horizontal
MIL-100S-1 matic or auto- All fillet
matic welded
joints be-
Gas metal-arc tween HY=130
pulsed spray arc All and HY-130
semi-automatic
or automatic
MIL-12018 MIL-E-22200/10 Shielded metal- All 5/
MIL-11018 arc
MIL-9018 MIL-E-22200/1
L/For welding HY-130 3/4 inch and greater in thickness only; may be used for

thinner material, where approved, where the reduced
design requirements.

2/ror welding HY-130 1/2 inch to but not including 3/4
2/1/8—inch diameter electrode only.

tensile yield satisfies

inch in thickness only

i/See section 13 for limitations.

2/Posj.tion of welding is limited to flat, and horizontal fillets, for electrode
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TABLE VIII - Filler materials HY-130 to other ferritic steels.

Position
o ~&
Type Specification Process Welging Application
Gas metal- All welded ijoints
arc pulsed between HY- 130 and
MIL-120S MIL-E-23765/2 spray-arc All other ferritic mater-
semi-automa- ials such as HY-80/100,
tic.ot auto- HTS or carbon-steel
matic (0,30 C max)
MIL=1005=1] MIL-E=23765/2 Gas metal-
arc pulsed
spray-arc
enm1 -nnf-n- All
matic or All welded joints
automatic between HY-130
other ferritic mater-
MIL-B88 MIL-E-19822 Gas metal- ials such as HY-80,
arc Spray Flat or HTS or carbon-steel
transfer arc |Horizontal | (0.30 C max)
semi-automa-
tic or auto-
matic
MIL-70S MIL-E~23765/1 Gas metal- All welded joints be-
arc pulsed tween HY-130 and other
spray-arc All ferritic materials,
sem@-auto- except HY-80, such as
matic or HTS or carbon-steel
automatic (0,30 C max)
MTIL.=12018 MTT.alw?22200 /71N ChialdaA - v . o - . PR
MisLTAaLVAT MaumLhTiaavu/ v aliaidaed All welded Jjoints
metal-arc All 1/ between HY-130 and
= other ferritic mater-
ials such as HY-80/100,
HTS or carbon-steel
(0.30 C max)
MIL-11018 MIL-E=-22200/1 Shielded All welded joints
metal-arc All 1/ between iY-130 and
- other ferritic mater-
ials such as HY-80,
HTS or carbon-steel
(0.30 C max)
MIL-9018 MIL-E=-22200/1 Shielded All welded joints
metal-arc All 1/ between HY-130 and

HTS or carbon steel

alS carpoen sLecl

(0.30 C max)

/Posltlon of weldlng is limited to flat, and horizontal fillets, for electrode
diameters over 5/32 inch,

mTuTCQ
Li3LO
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-
Lﬁl‘uub alilu

ler m ials = HY=130 to non
austenitic stainless steel materials.
Filler material
Position
Type Specification Process of Application
welding
MIL-309-15/16 | MIL-E-22200/2 | Shielded metal-
MIL-310-15/16 arc All 1/
Semi-automatic or
MIL-309 MIL-E-19933 automatic gas Flat or
MIL-310 metal-arc, spray horizontal
transfer arc All welded joints
Semi-automatic hetween HY-130 and
MIL-309 MIL-E-19933 | or automatic gas ztizgizgggggeel; and
MIL-310 metal-arc, pulsed ALl ° g
Spray arc Or man-
ual or automatic
gas tungsten-arc
MIL-4N11
MIL-9N10 MIL-E-22200/3 | Shielded metal- All 1/
MIL-8N12 2/ arc -
Semi-automatic or
MIL-EN60 automatic gas
MIL-EN61 MIL-E-21562 metal-arc, spray Flat or
MIL~-EN62 transfer arc horizontal All welded joints
MIL-EN82 3/ Cami — atid b between HY-130 and
oCiilATauLuilaLwico . kel Copper or
or automatic gas nifnn— nickel mater-
metal arc ulsed \—UHHCL_AI.L\.A\UJ. R W e .
spray-arc. P A1l ials; and for cladding
sE-=a haindind A e b
MIL-RN60 MIL~E-21562 Manual or auto-
MIL-RN61 matic gas tung- All
MIL-RN62 sten arc
MIL-RN82 3/

= Posxtlon of weld;ng is limited to flat, and horizontal fillets for electrode
diameters over 5/3Z-inch.

~/Type MIL-8N12 may alsoc be used for joining austenitic stainless steel material
to HY-130.

s

2-/Type MIL-EN82 or MIL-RN82 may also be used for joining austentic stainless steel

materials to HY-130.
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TABLE X - Pressure hull structure weld joint efficiencies.

Column 1 Column 2 Column 3 Column 4 | Column 5
Min. req.
Item Connection joint Design Notes
Eff. percent Group
Bulkheads, structural (1) Butt welds 100 I
(Transverse and V) )3 Yerv To Ore ) T
Longitudinal) (2) Periphery to pressure :
pnvelope
(3) Primary stiffeners ]
(a) End joint connec- 100 II-III 1
tions
(b) Web to face plate
and to bulkhead 75 II-I1XI-1IV|
(4) Secondary stiffeners
and panel stiffeners
{(a) End connections 100 II-III 1
(b) Web to face plate
and to bulkhead
(1) For 1/8 length
from ends 75 II-III-IV
{2) Reamaindar [ 4] TYT=-TV
{2) Remainder 50 I11-IV
Bulkheads, non-structural | (1) Butt welds 90 I
(&) Plating periphery 75 I11-1V
~(3) Stiffeners
(a) End connection 920 II-III
{h) Woah +a nlatinges or
{(b) Web to plating or
flange 75 I1XI-IV
Decks and platforms (1) Butt welds 90
- (2) Periphery to other
structure 75 II-III=-IV
~(3) Stifteners
(a) End connections 90 II-IIXI
(b) Web to deck or
flange 75 II-III-IV
TYTAanre 1) TA DProccnra 1111
Floors {1) To Pressure hull
envelope 100 II
(2) Butt welds” 100
{3) To structure otner than
- pressure hull envelope 75 II-I1I
Foundations (1) Main connection of
primary member 100 I-IXI-II1~
v
TS e~ Py wp e
\<) \.UIIIICLL.I.UIIb Lo pres=
sure hull envelope and I-II-
frames 100 III=-1V 1
(3) Tilting brackets 50 IT-117

(%]
=

mIrT o mANTIIETSA M

OIIMTNAM mMma AnATAT DUBADR
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TABLE X - Pressure hull structure weld joint efficiencies (con.).

Column 1 Column 2 Column 3 Column 4 {Column 5
Min. req.
Item Connection joint Design Notes
Eff, percent group
Framing, pressure hull (1) Butt welds 100 I 2
(2) Web to flange 100 IT-IIX 3
121\ Ma rmwaccitwa hisll
{3} To pressure hull
envelope 100 II
{4) Ends of frame web and
flange to tank top 100 I-II
(5) Where frame is inter-
rupted
(a) Web and flange to
interruption 100 I-II
Non-pressure hull (1) Butt welds 100 I 4
envelope
(2) Intersection or pressure
hull envelope to non-
pressure hull 90 I-1I
Masts (1) All joints and
attachments 100 I-II-IXI
Penetrations in pressure (1) Compensating 100 II-III-IV 3
hull envelope
(2) Non-compensating 100 II-III-IV
Penetrations in support-
ing structure, bulkheads, | (1) Water-tight or oil-tight 75 II-ITII-IV
decks and floors,
structural tanks (2) Non-tight 50 II-ITII-1V
other than hard tanks
Pressure hull envelope (1) Butt welds 100 I
Stanchions (1) Butt welds 100 I 4
(2) Head and heel connec-
tions 100 II-III-IV
Structural tanks other (1) Butt welds 90 I-I11!
than hard or intermediate
_________ Famln £2) Darinhare 1nn rr_ T
PLCDDU.\.C “aiino \&y AT L Apaica FRVAV) 1L=aAv
(3) Stiffeners
(a) End connections 90 1T=-IT1
(b) Web to flange and
tank tops 75 II-IIXI-IV
" = ———
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TABLE X - Pressure hull structure weld joint efficiencies (con.).

‘Column 1 Column 2 Column 3 Column 4 [Column 5
Min. req.
Item Connection joint Design Notes
Eff. percent group
Superstructure and (1) Butt welds 100 I 4

fair-water

(2) Plating to pressure

hull envelope 100 II-III 4
(3) Frames and panel
stiffeners
(a) End connections 100 II-I11 4
(b) Web to plating or
flange 75 II-III-IV
Hard tanks and inter- (1) Butt welds 100 I
mediate pressure tanks
(2) Periphery 100 I1 5
{(3) stiffeners
(a) End connections 100 II
(b) Web to face plate 75 IT-III-IV

(c) Web to tank plating
when stiffener is
not on pressure side 75 II-III

(d) Web to tank plating
when stiffener is
on pressure side 100 I1

(4) Tank plating to frame

transition blocks 100 I-IX
Tilting brackets (1) a1l 50 II-IXI
Vertical keel (1) Butt welds 100 I

(2) To pressure hull
envelope 100 II

(3) To structure other than
pressure hull envelope 75 II-III

NOTES:

(1) Design group III shall not be used for connection to pressure hull envelope except
for tubing and round bar connection (see PT-1S.,1).

(2) Backing bar may be used to facilitate welding from one side, but must be removed
upon completion of welding,

(3) Only joint PT-2V.1l and PT-2J.1 of design group III may be used.

(4) Joint efficiency of 90 percent is acceptable when a backing bar is required due
to inaccessibility.

(5) Design group IV may be used for intermediate pressure tanks.
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TABLE XI - Pressure hull frame tolerances.

wWeb Flange Flange Flange
nanth of Pra tilt tile wideth unhalanca
Ueyb‘l A & & Wsss - WAW WIS WiIIMGA ARG
frame depth A max max B c-D
(inches) | {inches) | (degrees) |(degrees) |(inches)| (inches)
Up to 9 + 3/16 +2 +2 + 1/8 + 3/16
- 1/8 -2 -2 - 178 - 3/16
9 toc 12 [+ 3/16 +2 +2 + 1/8 + 3/16
- 1/8 -2 -2 -1/8 - 3/16
12 to 15 |+ 1/4 2 -2 +1/8 + 3/16
But 7/16
- 1/8 max -2 - 1/8 - 3/16
15 to 24 [+ 5/16 +2 + 178 + 3/1%
- 1/8 7/16 But~17/32{ - 1/8 - 3/16
max max
over 24 |+ 3/8 7/16 + 1/8 + 3/16
- 1/8 max 17/32 -1/8 - 3/16
max |

Note: Overdepth (A) and overwidth (B) tolerances may be exceeded

provided overweight does not exceed 3 percent of the
weight of the specified cross-section.

le——— B'-————-fj/”1(

L_ C,.g. ;é

-

' la— D —> Hlnxc to Web

on + 7 Hax

74 Web to reference line
. p 90° 4 25 Max, (Cantad frames

Re ference Line
Parallel to Rase

Line or Pressure

—

Hull Surface ‘ X shall meet the above tolerances
A o bha acma.t L2
Y 1 to tha specified aolxgn an 1.)

\_JF\\~//,a\\\'__//ﬁ>
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TABLE XII ~ Plate alignment tolerance.

Plate thickness (inches)

Maximum allowable misalignment (inches)

less than 3/8
3/8 to 5/8

..... c /0
over o/ 0

/3

1/ 3

2

TABLE XIII - Arc-air gouging preheat temperatures.

Thickness
(inches)

Minimum preheat
temperature °F

Maximum preheat
temperature °F

Greater than 1-1/8
1-1/8 and less

150 300
60 300

TABLKE XIV - Heat input limitations (h]/ln).

Weld process

Material thickness

Shielded metal arc

Gas metal arc (pulsed and spray transfer)

1/
range=~’
(inches)

Heat inputf/

Minimum

Maximum

Greater
than 1-1/4
3/4 to and
including 1-1/4
1/2 to but less
than 3/4
Unequal
thickness3/

30

5

o

s
(=]

L3
(=]

—/Qeld enerqgy

i
using the thi
member.

np
b ¥
[

t for fillet welded atta

ments mav be det

X

u e
kness of crossing members, i.e., intersected

rmined

2/Weld energy input may be changed from that shown above, provided
approval 13 obtained based on weld testlng whlch shows conform-
Heat lnpur_s

mrmen Y mal)

alambkr~nda aran~d

ance to l..ut: ayy;.&bau;c ciaelcile aycb.l.L.LLd\'.lOﬂ.
below the specified minimums shall require dynamic tear testing;
heat inputs above the specified maximum shall require testing

for tensile yield.

E/Applies only when one joint member exceed 1-1/4 inch in thickness.

Table XV

- Weld energy input for
austenitic stainless-

ateel or non-farvaus
gteéel ¢or non-—-Iierrous

welding of HY-130,

l Thickness (inch)

Weld Energy Input
(Kj/in)

| Less than 1/2 45

172 and ar
I i/« ana gr

aataw
egatcer

ce
33
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A
L
//n\\ I VENT OR DRAIN
conven sure = | &(
(TEMP. ACCESS)—\\ //// C;%\%{:Q}W

VENT OR DRAIN //ﬁ\\ %ERN >

N ¥ \l \\ e R
//( CORNER—,

&\ ﬁ“/ﬁi‘\“\\ //
Al BN

orack ] O, - TRansy. CRCNIN]]

& H /K;‘zﬁieﬂfwe, =
NN

CRACK N~ 7 SNIPE PLUG WELD (TEMP. ACCESS)
SH1095)

Figure 1 -~ Corner cracks.
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to scale

r\’F\"] r“""‘1 figures not
]

}..._
.>________

I~

L~

~N
LA~

As Designed

2L MY\ L&) LY X
' 3C Z
] {3 ¢
Acceptable Unacceptable %= Re-entrant sngle
Weld Reinforcement Weld Reinforcement less than 90 degrees

is unacceptable

.. Fillet reinforcement size in excess of that required by plan i
acceptable provided the contour is in accordance with these figures

nvexity E RN T vy

R AV
and convexi VY 18 1/10 1ncn ma8Ximmgi.

g
S

A e

¢. Although the fillet contour shown in this figure is for groove tee
welds, the same requirements apply for fillet welds.

NOTE: S = required fillet reinforcement.

shio9sa
Pigura 2 = Racnmmended rainforcement cantane o £217v1_o
Figure <« Recommenced relnlorcement contour for fillet groove
welds for submarine construction.
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2
e
TANK WELDS
(sgE TAsLE H) E
HYDROSTATIC TEST
R
PSRIE:SUOFE EXTERNAL

TANK ATTACHMENT WELDS
(SEE TABLE Q)
SEQUENCE A-<)

TANK WELDS

SEE TABLE 1))
FOR cowToumine of )
SUTT WELDS use i4.8.3

'l !

SHI10953

NOTE: Normally, the hydro test pressure side
of the tank and the operational pressure
side of the tank are the same. When ex-
ceptions exist, welds in or to both sides
of the tank plating shall be considered
tanks welds.

Figure 3 - Tank welds,
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CERTIFICATION OF ELECTRODE CONFORMANCE TEST ACCOMPLISHED

ECIFICATION MANUFACTURE [NDMB‘E‘R @J
WHE PIAWE TER [HEAT jwor |BATCH 3
e e b}
INELDER'S NAME & N WELDING MACHINE MAKE& N¥  [OATE :
| ==="—"GSUAL INSPECTION OF CONTAINER PRIOR TO WELDING ===
"85 /CONTAINER. 'l'YPE “of CARDBOARD METAL "7 71 CARDBOARD .
L85 /CONTAINER REAINER E] Dee [:] Boxh
CON“RI,TION L9F ] 5,':{0,_5;,\ [ Jrorn [:JC°RN1F“$ (] SATISFACTORY :
AK TEST (METAL cms COVERED ELECTRODE OH oY
LE [CILEAKS SATISFACTORY _J
wsuAL INSPEC TION OF CONDITIONS OF COATING "

COLOR CODE IDENT: []SAT [junsxr]mmno IDENT [JSAT  [CJUNSAT

_[SATISFACTORY CRACKS CONCENTRIGITY VARIATION %
CHIPPED ENDS POCKMARKS |
BOND TO ROD CORE ENOS QONERED NS OF DEFECTIVE ELECTROOE |1

VISUAL INSPECTQN OF CONDITIONS OF BARE STEEL ELECTRODE

[cLean l BRIGHT FINISH q
FREE OF WINKS -1 BENDS | an_uu(s NICKS T SEAMS C—1LAPS 1 BURRS 1

OTHER OBJECTABLE DEFECTS [

IDENTIFICATION OF BARE ELECTRODE: [Jsar [ JuNsar

BARE ELECTRODE
YDROGEN. CONTENT: CISAT

ELECTRODE LENGTH (INCHES):  LAYER AND LEVEL WOUND SAT UNSAT
TEST ACCOMPLISHED il
MANUFACTURE — - FABRICATOR n
YIELD STRENGTH [ JSAT  [_JUNSAT D.T. Test (Foot-lbs.) i F30° l‘g
‘ULTIMATE TENSILE  (CISAT {TJ UNSAT 1 {
ELONGATION . [Isat TIunsar 2 |
REDUCTION IN AREA [TJSAT  [JUNSAT ‘
D.T. Test (Ft, 1bs.) +30°F ; !
) f . .
2 AVERAGE COSAT CTIUNsAT "
! ( RY. TISAT COUNSAT] UNSAT POSITION F-H-V-0{
' 'CHEMICAL ANALYSIS: [_JSAT (_JUNSAT i
AVERAGE TOsAT_[CJUNSAT [IF UNSAT, STATE REASON: !
[RT.SAT C_JUNSAT | UNSAT POSITION: F-H=-V—0 , "
BENDS _SAT (JUNSAT | UNSAT POSITION: ‘ {
L vy =TI € AT ‘_ BF ELECTRODE gy e ]
A A on T UNSAT VOROGEN CONTENT:  ISAT  [JUNSAT x
como ELECTRODE — — T
DL ESIRRE . [dsaT [unsar ‘

IMANUFACTURE'S CERTIFICATION OF CHEMICAL,

PHYSICAL AND_NON-DESTRUCTIVE TEST
{lunsar lattacHes Dlves  Cino

USABILITY ruAnAr’rrnlc'rlr(—'nl.'Tl :’r‘rnmr

INDICATE IN_BOXES— O FOR FILLETS_ X FOR_GROOVES
| CHARACTERISTIC FIH[V[O] _ CHARACTERISTIC _ [F[RIV]O] CHARACTERISTIC FTATVIO
EXCESSIVE BUILD UP EXCESSIVE UNDERCUTTI EXCESSIVE SPATTER
POROSITY IN STARTS DIFFICULT SLAG REMOVAL CRATER CRACKING
POROSITY IN STOPS OIFFICULT SLAG CONTROL ARC_STABILITY POOR
COATING BURN-OFF um-:var ARC STARTING OIFFICULY |_INCOMPLETE FUSION
OLTEN ELEC LTEAN \'u:‘ 0 METAL e i - ﬁ
FORT NG BT 108 S 2EnTRoL EXEEWELY® FLOIB |DIFFICUTT FUSION
REMARKS
t l
! [}
I
R FABRIGATOR
SHIOF A
Figure 4 - Sample of certification of electrode conformance
test accomplished.
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IN-PROCESS WELDED JOINT INSPECTION RECORD

STRUCTURE N& SECTION N&-

;gm-ﬁtf : ELD IDENTIFICATION PLAN N
B ey 724 i :

'Locxrlou, DESCRIFTION OF JOINT

| "

'WELDER N& WELDER__QUALIFIED

‘ YES NO

PROCEDURE QUALIFIED TYPE OF PSS INITIAL WELD REPAIR
Mlvee lno Maocar [T nTepmeniare M., — m

e L J b ™77 7 A - I B L] J J

WELD PROCESS ELECTRODE TYPE -LOT-HEAT NO |SIZE

CAB. NA LKWS‘WIW MATERIALS

MATERIAL THICKNES $ lmnf TEMP. [INTERPASS TEMP |PREHEAT METHOD

TYPE OF JOINT ' 4 FMATU OF WELS 1NSRECTED BEAD WiDTH

AMPS fvoLTS TRAVEL RATE - INCHES /MINUTE _ [HEAT INPUT- JOULES/INCH

WETD BEPOSIT CLEANED PRIOR TO NEXT PASS |TEMPERING BEAD TECHNIGUE EMPLOYED

N e " r— oy
1 ] lYES | JNO | IYES | lNO
WELDING TECHNIQUE POSITION
wear soak [ s [_Ivo
INTERLAYER INTRAWELDD POS’I'WELDD
) o] —
TEMPERATURE/TIME  SAT.' | UNSAT. |
YOO o ThoneaT
MT | ACC — 1
REJ.
DATE SI1G
REMARKS : —
INSPECTOR — SNIFT DATE
1)

SH 1093

Figure 5 - Sample of in-process welded joint inspection record.
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STR CTURE NS STUB Ne ML L MARK WEIGHT
DATE INSPECTED IC.K. FOR T HEAT NE SLAB
isSue LJ _
MILL ORDER GHEET DATE ISSUED GRADE SIZE
CHEM. PHYS. AND U.T, CERT. [_JATTACHED IN FILE Ne
) . e WSV )
SURFACE CONDITION TOP BOTTOM TBRINELL HARDNESS READINGS}
M caT [ WNSAT SAT UNSA
Y CJSAT [_JUNSaT
COLOR CODE IDENTIFICATION [ JsaT [T JUNSAT
THICKNESS REQUIREMENTS
= PECIFICATION | VENDOR FABRICATOR | FABRICATOR MICROMETER
ULTRASONIC TEST P?‘—‘;Q?}REMENTS U.T. READINGS | U.T, READINGS GAUGING
AVG,
MAX.
MIN,
U.T. SOUNDNESS [ TeaT [ JUNSAT , %S MAP OF DEFECT lvee —Ino
1 P JV T‘ ATTA HED ul:) | I
| LHed Uurr LIl IV bt
; | FILLED OUT BY FABRICATOR
J ! SAT {UNSAT| NAME
| CHEM
)
1{ PHYS.
N.O.T
ITHICK
SOUND |
1
B.H.N. |
| SURFACE
i COND.
i | IDENT.
I . L
'REMARKS:

SH 10955

Figure 6 - Sample of plate history record.
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COLOR CODE IDENTIFICATION

D SAT

[ Junsar

SHAPE HISTORY RECORD
STRUCTURE NO. STUB KO, MILL MARK WEIGHT
DATE INSPECTED 0.K. FOR ISSUE I:[ HEAT NO. SLAB
MILL ORDER SHEET DATE ISSUED GRADE STZE
CHEM. PHYS. AND U.T. CERT. [::] ATTACHED IN FILE NO.
SURFACE CONDITION: FLANGE WEB — BRINELL HARDNESS READING
CJ sar Ll unsar L sar L UNSAT

READING LOCATIONS

LOCATIONS ATTACHED

STATION | VENDOR FAB. VENDOR FAB. |FLANGE THICK. | FLANGE WIDTH | FLANGE UNBAL,
D DEPTH D DEPTH | A WEB A WEB |VENDOR| FAB VENDOR [ FAB | VENDOR| FAB
THICK., | THICK. B B c c E E
1
2
3
U.T. SOUNDNESS [ ]sar [ _|unsar VENDOR'S MAP OF DEFECT [ ' YES D NO

STATIONS /<z/' T

c

EB—*“-—BE
F ol

I
(L8
(]
E‘

THICKNESS READING LOCATIONS

CHECK OFF LIST TO BE
FILLED OUT BY FABRICATOR

SAT

UNSAT

NAME

CHEM,

PHYS,

N.D.T.

THICK.

SOUND.

B.H.N.

SURFACE COND.

IDENT.

REMARKS @

SHAPE LOCATION(S) IN SHIP:

SH 10356

Figure 7 - Sample of shape history record.
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FORGING HISTORY RECORD

kfﬁfcﬁaﬁa‘f—“ﬁsruswr‘ T RERAL W T a—
r‘E"AT INSPECTED lO K FOR | HEAT Ne ]
d 15 e : [SIZE
AN N2 @TE |SSUED ~ (GRADE
Lag W 1) IR D ol l
CHEM, PHYS.AND N.OT. CERT.[ JATTACHED N FLE N
SURFACE CONDITION [_]SAT [—PNSAT "~ THCKNESS REQ.[BRINELL HARONESS READINGS
IDENTFICATION N& [ JsAT l—\. JUNSAT
THICKNESS REQUIREMENTS )
VENDOR ? BR“ ATOR VENOOR MICROME TERFADRICATOR MICROME TER
U.T. READINGS INGS GAUGING - GAUGING
[TRAT [jsAT Osar CJSAT
%‘!‘: Q:M:m :Amls‘n: %}3
| |
| €8S ESAT DLNSAT Vm MAP OF
'U.T. SOUNDNE DEFECT LOCATIONS ATTACHED [JYES [CINO
[R.T. SOUNDNESS [TISAT [TJUNSAT |M.T. SOUNDNESS [JsaT [Junsat
& ORGING LOCATION(S) IN STRUCTURE : CHECK OFF LBT 10 38
! ' FILLED QUT BY FABRICATOR
{SAT IUNSAT|  NAME
CHEM. |
IPHYS. |
NDT
THICK.
if
SOUND.
IBH.N.
SURFACE i
LCUND.
IDENT
BT
,L,J ] (_?r/‘)

Figure 8 - Sample of forging history record.
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NAME OF PERSON CERTIFIED DATE
EXPERIENCE

BT Ve R VD ARG MUBE % WORY

LMPLUILR 1oAROD AIrn ur wnwunn

TECHNICAL TRAINING

ACADEMIC ACHIEVEMENT

TEST RESULTS
PROCEDURE TO WHICH EXAMINER'S DATE
CERTIFIED SIGNATURE
WRITTEN PRACTICAL
o memmes U T 1 o |
VISUAL TEST (EYE) | | SAT | | UNSAT
i
I REMARKS
{
|
i
I
EMPLOYEE'S SIGNATURE
SH 10954
Figure 9 - Personnel certification - nondestructive test record.
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[_OPTICAL SQUARE CIRCULARITY MEASUREMENT 'RECORD™ |
RUCTURE N& ]rnu: STATION % —[omon RADIS 1
pa:ummmu{:nmw (] swoe / oepr. INSPECTOR
STED OFFSETS T BOTTOM HEIGHTS

B7-30140/41 42 43 [e4jes [as-a8]4o]s0[s1 B2lsa]se ls557[se o so]e1 Jo2]63 [s4-6sls T8 fes[10 11 [72
OEG. | FT. | IN. P2Nos|oeG..| FT | IN. [NDEJOEG.( FT. | IN [32NDS{DEG. | FT. | IN. [R2NOS
360 180 180 180

005 175 178 713

o010 170 ';’0 190

ols 165 (7 1] 195

020 ” 160 60| 200

02s 158 Iss 205

030 1S0 150 210

035 i45 148 215

040 140 v 1140 ' 220

045 135 135 T leas

050 ' 130 | 130 230

055 . 125 Alzs 238

060 120 1120 240

065 115 us ' 245

070 1o { no 250 ’

075 105 105 255 T
080 : 100 ' ' 100 ) 260

085 | 095 .jo9s 265

090 090 090 270
;9 rzoiu 42|43 44{45 4648|4950 5|Fzs s“Fs-s-lls. iso oolel &}xa oé;‘;a,lsg 7 fi 72

NOTES: % GIVE EXACT LOCATION. .
#¥ STATE REASON FOR PRELIMINARY OR FOR LOCATIONS NOT READ.
LKk ALL MAJOR WELDING COMPLETE.

REMARKS:

SH 10958

Figure 10 - Sample of optical square circularity measurement record.
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L __OPTICAL_SQUARE CIRCUL
| STRUCTURE N8 T TFRAME STATION #
rasumm[__—_lnmml ]suov/otn INSPECTOR
PORT OFFSETS TOP HEIGHTS
F— s - T T T .. 1. e mileclacls b 2ol T T T - - .
=3 4 l 5 8‘7 819 10—12 IJIIQ ISllO TJ 19=-2i 22133 4F5 26!27 B-3031| PZ B3 lS‘JSPB
DEG. | FT IN. |32NOS|DEG. | FT. | IN. B2NOS|DEG.| FT. | IN. [32NDS|DEG.| FT. | IN. [32ND$S
180 360 ‘ 360 360
185 ass ass 008
180 280 280 1))
198 3458 348 018 ;
200 340 340 o020 :
208 335 335 0z5
210 330 a3 030 !;
215 | i azs azs 03s |
] 1
220 | i 320 320 040 ‘
! _ ——
225 | ais 315 045 j
230 3 3i0 3i0 0so
235 | 305 308 055 ;
240 300 oo 080
245 295 295 065
— o .
2s0 290 290 070
e 3 4 ‘ LY-v 1 P :
255 ; 285 285 ’ 075 :
260 ! 280 eeo 080
265 ! " 275 2718 ces
270 ) 270 270 090
¢ 3 . PR
1-3 j4 s|el7]8 |9 jlo-t2{1a)ie jisheli7 leHm—el 22|23 |24 |25 [26 |27 o3l Lz a3lae 35 136l
] s ] | R W N s . |
NOTES: %GNE EXACT LOCATION. w

¥¥ STATE REASON FOR PRELIMINARY OR FOR LOCATIONS NOT READ.
k¥ HALL MAJOR WELDING COMPLETE.

fl
i
v

'‘REMARKS:

X gy TDf\T
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CIRCULARITY MEASUREMENT RECORD

[STRUCTURE Na [ACTUAL STATION ]mm: OF MEASUREMENT
IMETHOD OF MEASUREMENT: [1SWING ARM ClinTeRNAL RADII  [(JBRIDGE GAGE
(JrempLate (JorHER (sTaTD

LOCATION: [JINSIDE DOUTN DE

4 e
T L] il
fo v — i

270 E2ORT 4 STARBOARD  _|_
+ -‘r’—
'\’ INCREMENTS = 72 AT &° T

255" READINGS = 1/32% ~~

24o'>( BOTTOM f&zo
X

’ \ \
210&#; | Mlso
08 11 l_ — 85

80

PLUS SIGN INDICATES ACTUAL CONTOUR 1€ QUTSIDE MEAM CIDCL E

VI Wwlwiwe MRAY Wi e

MINUS SIGN INDICATES ACTUAL CONTOUR IS INSIDE MEAN CIRCLE

FEET INCHES 32NDS -

&

SHIP — STATION DATE HULL TEMPR
METHOD, INSIOE QUTSIDE PARTIAL POSITION

OESIGN RADIUS MAXIMUM RADIUS— — _________MINIMUM RADIUS
SHOP/DEPT____________MECHANIC SUPERVISOR

PLATE THICKNESS, UPPER—— L OWER PORT/STBD

INeDECTOR
SH 10959

Figure 11 - Sample of circularity measurement record.
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PARTIAL CIRCULARITY [ MEASUREMENT RECORD
STRUCTURE N8 rnm: STATION ¥ [0ESIGN RADIUS [oATE ]
PRELIMMRY‘*ELFIWP/OM INSPECTOR ]

0 [ AAA AR AIA AR VA VAR VRN ARl @ sa 0 im ama amn

AOCT T TP N T L e e e

ACTUAL MEASUREMENTS BEFORE CUTTING

| R R L I L e
a [T v T T T T T T

| erioe otz rwE- T LvEroE oL
O I T I T T TIITITITITI8

ACTUAL MEASUREMENTS AFTER REWELDING

n 1 | R O O L I D I D I I O O R N
v S S N N O P [ N N U O N N
GEOMETRY RELATIVE TO ZERO EMD BOINTE Arven

= Ty W

e OITIITTIITITITIT]

rnggsmg rﬂmm |= YYD

20
&
Y T vy sao !
Pra) e S 1‘—- — ‘% *
Y 90 S T ..
a2\ A~ e
)

0

'
W CUTTING &--'\W
'

X AFTER REWELDING 0——0 XKV
N

FRAME WV

REMARKS:

£5° ®GIVE EXACT LOCATION. B
& & STATE REASON FOD DR 1M Ay OR FOR LOC

CATIONS NOT .
#o# ALL MAJOR WELDING COMPLETE. READ

SH 109460

Figure 12 - Sample partial circularity measurement record,
69

‘ THIS DOCUMENT IS SUBJECT TO SPECIAL EXPORT CONTROLS AND EACH

TRANSMITTAL TO FOREIGN GOVERNMENTS OR FOREIGN NATIONALS MAY BE
, MADE ONLY WITH PRIOR APPROVAL OF THE COMMANDER, NAYVAT SHTD

ER, NAVAL SHIP
l ENGINEERING CENTER, CODE 6120D




Downloaded from http://www.everyspec.com

MIL-STD-1681 (SH)
29 March 1976

Qe

/260t s

—
CALCULATED DATA FROM AGTUAL FRAME WEASUREMENTS
eane | FRANE W49 DETC” WwED TRLY
oreTn | RERTH 2 FLANGT TILT FLANGE UNBALANCE FLANGE WIDTH E
CYA.
D FOLERANTE a-r w it
DETAN.
o *_ fae &) C
a 0 See Table ) 1= N 7 YOLERANCE® # 1/8°
pEsian S MAX. r_— s o v
TOLERANCE® & 1/8° TYOLERANCE® & 3/32% PLAN ACTTUAL =
1
2
3
4
S
6
7
8
1 /<
A
TG 4
INTERVAL
S B
-
X K t '
§ g4 c;‘—r~1ﬁnrr—~———J,
S e J 0 T 3
DETAIL A 8 i
STATION LOCATION, 1HULL SECTION 3
LOOKING FWD H 3
— 'y ) ]
|_] r_l N
172"
DETAIL "B Measure over CL DETAIL »C™ DETAIL “D"
OISTANCE BTWN FRAMES of Web for WEB TILT FLANGE TILY
’ Nimanaian HIN aAuGE GAUGE
iniciiodlvil v M

Figure 13 - Record of frame dimensions.
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BOAY PLAN REV | FRAME NO. wrennar O rasmcaven[] swed sroexs ]
,, exvennar 0 exvruoes [ soc 0  enald venoond
BATA TAKEN FROM FRAME: MEASUREMENTS IN YENTHS OF | INCH
sTA .-.f‘.:':;‘.. SASE LOCTATION AFYSIDE OF FramE L) FWD SIDE OF FRAME L) Date and calcu-
orran  [METWREN SYMBOLS DET."C” SYMBOL DEY. -D~ lations exceed-
rar _jeore” " 2 ° < . hd hd L ing tolerances
1 to be marked
thus *
2 s
3 D aDNO.
4
S CALCULAILD DY:
6
7 DATE
. T
e |
INEPECTOR NOT TO WRITE SELOW THIS DoUSLE Levx on FYe
Figure 13 - Record of frame dimensions (con. ).
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QUALITY CONTROL MAGNETIC PARTICLE INSPECTION REPORT

n
e

JOLNT NOU.

3
4]
t
(=)
Q

OMPLETION DATE

PART TESTED:

FRAME NO.

ASSEMBLY NO.

INSIDE HULL ouT

SIDE HULL FWD., OF FRAME

AFT. OF FRAME

e

5. TOTAL DISTANCE MAGNETIC
PARTICLE INSPECTED
NOTE:

REMARKS

A. VERTICAL BUTT E. FLANGE BUTT J. SCARS (NO.)
B. IIORIZ, BUTT F. WEB BUTT K. TIE-IN BLOCKS
C, CIRCUM BUTT G. WER TO SHELL I.. BLOCK ENDS
D. FRAME BUTT H, WEB TO FLANGE M, X-RAY REPATIR
. —
MISC, PARTS
(WRITE OUT)
FINISH PLATE
TYPE OF CHECK: ROOT PASS WELD RECHECK EDGE
TAC WELD LOSS OF PREHEAT SURFACE
PROCEDURE : d.c. PROD OTHER
NO. OF BLOCKS LENGTH OF BLOCKS
LONG'L TRANSV, <
]
l. MAGNETIC PARTICLE INDICATIONS |
2. ACTUAL CRACKS LEFT AFTER
GRINDING 1/16 INCH I
3. CRACKS REPAIRED BY WELDING Port / l \Stbd_
A _ + .
4. TOTAL INCHES OF CRACKS PER 4\ I }
SECTIONS 14 AND 15 |

INDICATE CRACKS BY CODE LETTERS (A, B, C, ETC.) ON SKETCH.

REQUESTED BY:

WELDING DEPT. NAVY NPD OTHER
(WRITE OUT)
NDT INSPECTORS DATE INSPECTED
SIGNATURE
DEFICIENCY NO. FINAL
FOR REPAIRS VISUAL
INSPECTORS BATE
SIGNATURE
SH 10964
Figure 14 - Sample of quality control magnetic particle inspection report.
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| LIQUID PENETRANT INSPECTION REPORT ]
|
i
. TYPE OF PENETRANT USED ;
WELD OR MATERIAL LOCATION l
SHIP DRAWING NO. JOINT NO. l
OTHER }

UNSAT.

[§%4

unsat, list cause for rejection)

SN S SR N

-

equired) AND RESULTS,
1
REINSPECTION RESULTS AND INSPECTOR SIGNATURE
| | sar. [ | unsar. (IF UNSAT. LIST CAUSE
— L1 FOR REJECTION)

SIGNATURE OF INSPECTOR

DATE

Figure 15 -~ Sample of

liquid penetrant inspection report.
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RADIOGRAPHY REPORT |

'STRUCTURE NO. ; CONTRACT NO.  [PLAM NO. WELD COMPLETION ‘ ~
. PATY. NO. DATE |

P1ECE MARK- JOINT NO. SlgE WALL REP'R NO. SUPP. NO. |

HEAT NO. CONTROL NO. -

MATERIAL WELD PROCESS : JOINT DESIGN WELD SURFACE
HY-130 Oiriller Wire [ {oouble Bevel {1 {6round Smooth O
Carbon-Steel O [Manual [J|Single Bevel 0O
Stainless~- [[] | Automatic V. Eevel 3 |Flush O

Steel Semi-Auto. [ [other (Spec.) O
Nickel- [3J | Compos i te ai As Welded QO
Copper other (Spec.) (]
Copper- 3
Nickel
HY-80 12
HTS 0
Other (Spec.) a ?
|
X-RAY IR-192 co 60 INSI1DE QUTS I DE TECHNIQUE {FILM TYPE
SOURCE | [ O O = O |m.
i STRUCTURAL ' OTHER (STATE)
0900-LP-006-9010 O I
ACCEPTANCE (900-LP-003-9000 [
STANDARD .
MIL-STD- 0O
FILM NO. " RATING NAME OF PART AND REMARKS (DESCRIBE FLAWS)
]
] T
RATING MARKID "A'' ACCEPTABLE
" RATING MARKED “'R'* REJECTED RAD ! OGRAPHY
SUPERVISOR
{CC=FILM PACK T
PADIOGRAPHY RECORDS
RAD10CRAPHY SUPERVISOR FILM REVIEWER
CUSTOMER'S INSPECTOR Date
CUSTOMER INSPECTOR
Date

SH 16966

Figure 16 - Sample of radiography report.
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Figure 17 - Sample of radiographic work records.
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OTHER
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{TECSURRATET ~[JOINT TYPE
[JAs veLDED [Jsmoom [OroucH OJsurT [Jcorner [J oTHER
EXPOSURE DATA

X=RAV{MFG-HODEL) RATE ¥or . STIE RV USED

MA TIHE DISTANCE
1SOTOPE CURTES STZE (PHYS) FR RATTNG

Clirio. TSODOSE LOG
SlcosoLt PAGE NO. MONTR.

’F'L“‘- TYPE SIZE NO. OF EXP. LOADED /

_ {3 sinG. DOosL. DMULT.§

SCREENS

— .005 ™ .0l0 —.605 10 |
_____ __ l—l FRONT L fronT L centes K |
-(;.;-‘:;:Cf)\nntzi\ SiZt TLOCATION SOURCE RADIATION THROUGH
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SHIM MATERIAL TRICKNESS |TECH NO. t
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(I} v L e° LY MR L_Jo HiN L _JOTHER
PENETRAMETER ‘ FILMSIDE SOURC —
HOLE ViSISLE SOURCE S1DE

M. | o PN — pu— —_ _
LJiT Lja ogar Chr Uer O ‘
FILM DENSITY (AREA INTEREST) (SH1IM) (PENETRAMETER) j
5

EASON FOR REJECTION

([ TECHNIQUE [] PROCESSING [ weLD pEFECT CloTuer
LWCCEPTANCE STANDARD

O (CJwiTH MODIFICATIONS [CJoTher
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WELD ULTRASONIC INSPECTION REPORT i
STRUCTURE YNEPECTORIS) PROCEOURE SHIFT & DATE OF INSPECTION]
TR {INSP NO.) NO. D s ¢ / J
JOINT NG, PLAN NO. WELD JOINT TYPE/ FRAME NO. 1 ooRTI 1CLOCK PC5ITION

DESCRIPTION
ST8D|

MATERI AL STRUCTURE WEB WELD COVERAGE BEMCHMARK £ D1RECTION

TH1CKNESS THICKNESS  {WIDTH FROM T0
INSTRUMENT| MODEL NUMBER SEARCH UNITS DATA ! GALIBRATION STANDARD |

/2" x MATERIAL, SIZE/NO.)
2.25MHz___
) , MHz N
T .
_7FOCA lOf_ . DEPTH(S) VERTICAL | st a|  scan POékgAON s
FROM TO SERSER T MIN MAX HEIGHT | VALUE|DIRECTION | REFERENCE[ AT [UNSAT
* _
H
i
WELD PLAN VIEW
Lamnl
- 1
= =
L(*_-‘,' m
S WELD CROSS SECTION @
i >
[ 4
L —
—]
*Signal Strength j -
COMMENT REVIEWED BY DATE
SH /10968 . T ’*w
Figure 18 - Sample of weld ultrasonic inspection report.
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Figure 19 - Device for testing welded studs,

THIS DOCUMENT IS SUBJECT TO SPECIAL EXPORT CONTROLS AND EACH
TRANSMITTAL TO FOREIGN GOVERNMENTS OR FOREIGN NATIONALS MAY BE
MADE ONLY WITH PRIOR APPROVAL OF THE COMMANDER, NAVAL SHIP
ENGINEERING CENTER, CODE 6120D




Downloaded from http://www.everyspec.com

MIL-STD-1681 (SH)
29 March 1976

WELD BASE DIAMETER (INCHES)

<
3 3 g 8 3
zcr—, -
.
i P 5/16"-24 NF
18° —= —
r(' / /I aQ l
/; 5/ lQ”—lu NC
i
(=]
4
3 /
oL 7
I~
3 / i |
bt 10 ——
< . | !
W 3 o 1/41-28 NF /
2 /1' !
g 6 // 1/47-20 NC
5
= /
{ yAY4
i ///’
‘ X/
/ 4
4
// B 3/16"-32 NF
£ 3/16m-24 NC
7, ST
NS4
/e
W
c Qo < b3 8 S 8 3 8
hd 4 = ~ = -~ v
5 & = g & 8 & % 5
(Y4 (]
11097 TENSILE LOAD (POUNDS)
YIELD POINT BASED ON 60,000 1b/in® STEEL
Figure 20 - 3/16, 1/4, and 5/16 inch diameter studs.
MF - NATIONAL FINE REPAINTED FROM FOURTH EDITION,
NG - MATIONAL COARSE SECTION THREE, WELDING HANDBNOK
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WELD BASE DIAMETER (INCHES)
2388 8 §

.450
.580

T

160 i
. 8/8"- 18 NF /q

180 24
Vg

P
Ig

A 8/8"- 11 NC f’
130 Va
v

L4

y

9/16"- 18 NF _|

V P | |
100 /’ 9/I8%~12 NC ——

A 4 |

e l
7 [ & 172"~ 20 NF
1/2"-13 NC

70 . //

60 / | |
s /l’C4P 7/18* ;o NF
A" /16" - 14 wc

A

v
) )
o 3/8"- 24 NF
A&7 3/8" - 16 NC

W
>
v
[

TORQUE (FOOT POUNDS)
©
o

CERREEE OB BB g

) =
! TENSILE LOAD (POUNDS)

12000
13000
14000
15000

Figure 21 - 3/8; 7/16, 1/2, 9/16, and 5/8 inch diameter studs.

NF - NATIONAL FINE REPRINTED FROM FOURTH EDITION,
NC - NATIONAL COARSE SECTION THREE, WELDING HANDBCOK
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TORQUE (FOOT POUNDS)

¥YELD BASE DIAMETER (INCHES)

o] [} o
o o o o o (4] [«] o
e o r=3 o o a - o
n @ ~ @ o - - =
i i i - i i i
| 1
1100 " 114" —12NF -,0
: ’
1000 /@{ “ogiatoTae —
/
900 — 7
. Pi"-178"-i2NF
. /
.00_ /’.{'..]l " !
//f' - 1185 7NC
700 |
V|
/ 1"~ 14NF
-me y g4 1
oV 7 T !
/B 1"-8 NC
Y
200 /,’ ,/
/, 718"~ 14NF
400 W 4 /'-r 7iﬁ"? NC
/i
300
Y B xsat_ o
/ Iy onr
3/4'—|ONC
'/
200
V., A
n y /4
1vv
12
© 2 g9 2 2 g8 ¢ ¢ 2 ¢ ¢ o o o 9o o
© ©6 ¢ 6 © 6 8 6 6 o 8 6 & & o
[ ] (=} 0 o [ 2] [=] [ 2] o 0 [=] (2] <] [ o 0
- - ~N ~ ”n L2 <« < 0n [ 2] ©w "] ~ ~
" SHI7=2
TENSILE LOAD (POUNDS)
YIELD POINT BASED ON 60,000 1b/in2 STEEL
Figure 22 - 3/4, 7/8, 1, 1-1/8, and 1-1/4 inch diameter studs.
NF—NATIONAL FINE REPRINTED FROM FOURTH EDITION,
NC-NATIONAL CCARSE SECTION TNREE, WELDING HANDBOOK

«©
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EXTRUDED “T" FRAME— N

Figure 23 - NDT requirements for flanged to unflanged frame transitions
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SEE

NOTE 2 ~—i — SEL NOTE |

A, ﬂ

CORNER JOINT (COAMING)

SEE

NOTE 2 -—-l — SEE

NOTE |

MANHOLE LINER

SEE HOTE 2 —-\

— SEE NOTC | :

2:.{.>__—3

[ RT REQUIRED ONLY IF

LARGER THAN 4

PENETRATION

o A e Bh o e

SEE NOTE |

—SEE
NOTE 2

TORPEDO TUBE INSERT

SH 709779

Notes: 1. Radiography is required when designed projection is less
than one inch for the entire circumference.
2. Film evaluation not required for this area.

Figure 24 - Application examples of table V (category 7).
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SOLID LINES REPRESENT CLOSURE ASSEMBLIES

CvVYCT nnur
CAlLD1 I'l\l\l'l

RT REQ'D

PN R e —— - ':
(Lj
\

- k’\ b\‘c
R - — ..
Ve § - KT REQ D
EXIST. PRESSURE HULL \\
\ CLOSURE PLATE

>/ ")
RT REQ'D
SH 10975
CLOSURE PLATE
2 aaan ac - Yo, P venlAe amiyi »iney DT whice aroe nart
LAgUIEC <£J - r& WS AUD )y LCUuad iy Nap Fiiais weT pRs o
d closure assemblies.
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EXIST. FRAME FLANGE
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r“*-.‘ -“—1522»525______ bl

v

bf-\_-‘“u—~

\‘\

RT REQ'D - — -
sH16974 AN RT REQ'D

PRESSURE HULL

NOTE: OPTION OF OFFSETING WEB
BUTT WELD FROM FLANGE BUTT

WELDS SHOULD BE EXERCISED

FaY VI BAYS WY N ol 5 Y ngd ~Y ARMA - TR ol a3 S s o

UNLT WnRoRKE FLANQE 0bElGHI

Al'l NWS ACLCECCTRTI TTY CAD UCI NTMA
NALLURS NAUVUVLGQAUALLIT TUR WNLCLLUILNG,

Figure 26 -~ Frame web butt welds, requiring RT,
which are part of inserted frame sections.
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- - - \
R - s wn wn = v A S

| S— —
=T 10977 _ No RT required

Figure 27 - Frame sections inserted into completed structure.
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40—.;;- =40
30-£ —?—30
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> ! 320
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0 C -+15
o - .
& . ]
e i ]
S 107 10
E ]
3 T’ .
s 15 1~
W s 43 15 «
4= b z 1 4 °
39 47 +3-
2 - JL 0.5 -+ 2
i E - T/D
E - Elongation (percent) E D
- (outside)
4
T - Plate Thickness | ~|f_‘_
D - Inside Diameter + T 1 1
sH 1697¢ (To Neutral Axis)

Figure 28 - Nomograph of outside surface elongation after bending or rolling.
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Pigure 29 - Location of penetration attachment welds in relation
to butts and seams.
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e

1/5 of FR
space min.

Figure 30 - Locations of penetrations

Frame spacing

(T) Penetration
1

(:J‘KT:> Penetration

C:)._____ Penetration

relation to frames.
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! C— S = R,
SH 10981 \— y
When "w" = 12" Min
Then R2 = 6" or 2T whichever is larger

Figure 31 - Inserts, patches, and small access
plates in pressure hull envelope.
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WHEN "w" 26" MIN
THEN R,l 3" OR 2T WHICHEVER IS LARGER

SH 10922

ure 32 - Inserts, patches, and small access plates in

plating and structure other than pressure
hull envelope.

90

THTIS DOCUMENT IS SUBJECT TO SPECIAT. EXPORT CONTROLS AND EACH

1140 UW -t EARAS W - L

TRANSMITTAL TO FOREIGN GOVERNMENTS OR FOREIGN NATIONALS MAY BE
MADE ONLY WITH PRIOR APPROVAL OF THE COMMANDER, NAVAL SHIP

ENGINEERING CENTER, CODE 6120D

|




Downloaded from http://www.everyspec.com

MIL-STD-lGSl(SH)

7 Ndrb[l .L7 /0

il T
/ N T
~ é;;s—“gf\ L ! ! \\
[ | Y
oaren e \ /
ExisTING | /
BUTT — o
Refer to figures WELD . $
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ON EXiSTING BUTT WELDS
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INSERT OR _ - i
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\
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Figure 33 - Insert patches and small access plates which
cross existing butt welds.,
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Figure 34 - Drain; vent or permanent snipe opening.
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Figure 35 - Typical plate alignment and fitting devices.
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Figure 36 - Typical plate alignment and fitting devices.
94

THIS DOCUMENT IS SUBJECT TO SPECIAL EXPORT CONTROLS AND EAC
TRANSMITTAL TO FOREIGN GOVERNMENTS OR FOREIGN NATIONALS MAY BE
MADE ONLY WITH PRIOR APPROVAL OF THE COMMANDER, NAVAL SHIP
ENGINEERING CENTER, CODE 6120D

154

ks

1




Downloaded from http://www.everyspec.com

MIL-STD-1681 (SH)

D
%
N
i

SH 16997
Figure 37 estraining device hold £ 1
l THIS D ECIAL EXP CONTROLS AND EA
TRANSMITTAL RE OVERNME OR FOREIGN NATIONALS MA E
MA (o} R E COMMA AL




Downloaded from http://www.everyspec.com

S

/7
ol

\

N\
4 \
S \\
S0 -
ol
// LV{ \ \({/
6—9) - )
//l 1/
w74

/
//
V4

////

—

N,

)

T

~—————

_./

AL
/

A

< -~ o~
./ OFT IVTXY

Figure 38 - Restraining device to hold frame tiltc.
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LUG.E?OE—W \

Ssdl/ /] Ly~ U
iV i v s

LUG SHOE ’

A/ [/ SECTION B-B (TYPICAL)
/4

l 1/Z-inch ,_3/,8 by 3-inch
radlus(typlcal filat har

TYPICAL INSTALLATION OF SCAFFOLD BRACKETS

SH 10999 ” DETAILS OF CLAMP

Figure 39 - Non-welded type scaffold or staging attachment
arrangement.
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/Stanchion
/
L_‘ // Use bolts
fT ) ///to secure
LT e,
other side

l’ i ’! ’// attached to this Fi
-n_n—-’--ﬁ I' 'I /R:.»_ Flat bar
al N b ;

Ll

Drive Wedge & \
Weld to bar - Existing safety
Do not weld to Hull line track

SH I1na00Aa
sy JUTTO

Figure 40 - Temporary stanchion attachment when safety line track
is flush with deck or walking surface.
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Stanchion

/
/

D

A

Use bolts
[} : to secure
a .
; | // Stanchion cn other
i ! side of Ship is
——E7r4§ ’ H attached to this
é'.- ' ; / Flat Bar. Flat bar
\\\ : ;| "( // is not welged to
‘L-_Lml' L ‘] Ship Structure
oA T
o 1. ]
NOTE: Weld as Va =N\ kZ l} II
shown - Do not ' ‘ bo ‘e ||
weld to hull l | M\ l | L
| | ya o\ \ 2

Figure 41 - Temporary stanchion attachment when safety line track
attaches to pressure hull where hull is outer most
plating :
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T~ —~~  Hydraulic Jack

Figure 42 - C-clamp or ring clamp and jack arrangement for

“latn adoo alioanment
HJ-“\-‘— Ay saninmaa - &

2aaGe

100

TRANSMITTAL TO FOREIGN GOVERNMENTS COR FOREIGN NATIONALS MAY BE

MADE ONLY WITH PRIOR APPROVAL OF THE COMMANDER, NAVAL SHIP

THIS DOCUMENT IS SUBJECT TO SPECIAL EXPORT CONTROLS AND EACH




Downloaded from http://www.everyspec.com

MIL-STD-1681 (SH)
29 March 1976

e wa

""Doughnut Clip"
‘n X 6ux6u

Approximstely

3/4' Diamester
or 1' Bolt
Hull

LI

Normally a:tached to second side to be welded and removed
during backqouging.

d alternated from side to side on

-

N
w
~}

Figure 43 - Doughnut clip and jacking screw.
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WRIGHT OF PLATING - lbs/Sq. Ft
Sh 10994

TN APPLYING THE AROVE TOLERANCES, THE UNFAIRNESS OF;
the PLATING SHALL BE MEASURED ACROSS THE MINOR. DIMENSTON
OF THE PANEL.

4
Q
-
[

l.,.

Figure 44 - Tolerance for unfairness of welded plate panels.
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GROOVED TEE WELD
NOTES:

1. S = Required fillet reinforcement.

2, D= 1/3 S minimum

3. R = Approximately S or 3/8-inch whichever is

less,

4. Finished contour of the grooves shall be 1i htly ground
or burred sufficiently to remove indications of
peening prior to magnetic particle inspection. The
groove shall taper gradually into the weld and plate
surface.

5. Nominal finished depth of indications below plate sur-
faces shall be 1/32", or 1/6" provided the length
does not exceed 12" in any 236" length of peened and
ground length

Figure 45 - Finished contour of ground, or peened and ground
welds.
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AAaCAd Wwa

Contour Ground Radius as Required for Weld
\ Edge Correction (See 14.5.3)

N
T T

N S f
5 > )

AN
\\( /

SH 1099,
BUTT WELD

Figure 46 - Finished contour of ground, or peened and ground
welds.
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SH 70937
Typical Temporary Snipe in Corner of Connecting Structurai
Member which Intersects Two or More Other Members

NOTES:
1. Height of the snipe (H) shall be such that the corners

of the s_nlpe clear the intersecting weld preparation at
least 1/4" as shown above.

2. Regardless of whether design of the sniped member
specifies beveled or square edge preparation, the
snipe shall be beveled as shown to insure maximum

ility for welding.

3. The snipe shall be closed during welding of the periphery
ot the members in which they occur.

Gas Metal-Arc Welding

4. The radius of the temporary snipe shall be 2 inch
minimum in non-pressure hull structure and 3 inch
minimum in pressure hull structure.

Figure 47 - Temporary access snipes.
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figure not to scale

/ o T Tee—— Vﬁ
// —Note 4 k
/ A

= N e

s§H 1099%
Typical Temporary Snipe in Structural Member Connection
Crossing a Butt Weld
NOTES:
1. Length of snipe opening (L) to be 1/2" longer than

width of butt weld which it crosses.

3. When design of the crossing member calls
edge joint preparation, the
snipe shall be beveled on each slde to provide maxi~-
mum accessibility to the butt.

4. When design of the crossing member calls for single or
double bevel edge preparation, the edges of the snipe
shall be beveled to "fair in" with the plate edge
preparation bevel.

S. All snipes are to be closed during welding of the joints

in which they occur.

Figure 48 ~ Temporary access snipes for shielded metal-arc welding.
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Flgure not to scale

A= 4 incE.$$n.‘
SNON=pressure miii SiIuc-
I 4 i S lo—
> A = 6 inch min. le
Pressure hull structure
NOTES : SH 10997
i. Temporary access hoie shaii be used for access for welding

equipment where required to permit depositling sound welds in
way of intersections.

2. Temporary access holes shall be closed by installation of a
patch plate. Full penetration welds shall be employed and
ail Velding shall be in accordance with the requirements
of Section 13.

3. Where added height is required to provide access for the valding
process being employed, the hole may be elongated by mainta ning
the specified minimum width and the 3-inch minimum radius at the
upper end of the hole.

bpatc

specified in Section 6 as applicable for the member involved.

Figure 49 - Temporary access hole for gas metal-arc or shielded
metal-arc welding.
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approx. 30° min.
7
R = approx.
1/8”" min.
- — //
“Keyholing" resulting from grinding or carbon arc gouging.

Additional metal should be removed as shown by dotted

line to permit proper electrode accessibility and manipu-
lation.

approx. 20° min.

X I(
Excavation of weld metal for repair. Side walls of groove
should be opened as shown by dotted lines before rewelding

Radius at bottom contour = approximately 1/8" min.
SH llooo

Figure 50 - Gouged or ground excavation contours.
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WELD PREPARATION FOR REPAIR OF PARTIAL PLNETRATION HOLE

;2: \%/ I 3/4 T Max Figure not to scale
| / :
. i

tounded — T

' 4

1/2" ain. dia., 2" max dia.

—
[’

NOTES: 1. Multiple passes shall be used when making repair welds.
Repair of original hole diameters over 2" diameter
requires replacement by patch in accordance with
14.11.1 a or b.

2. The hole may be left round or preferably be elongated
to accomodate welding. The ends of the elonzated hole
should taper gradually to the surface of the plate.
The elongation should be in the radial direction (port
and starboard) rather than fore and aft.

WELD REPAIR OF FULL PENETRATION EOLE
NOT ELO:CATCD

-

‘Weld Metal

Backgouge to sound netal and weld

NOTE: 1. Multiple passes shall be used when making repair welds.
Repair of original hole diameters over 2" diameter
required replacement by patch in accordance with
14.11.1 a or b.

Sk 1ioo)

Figure 51 - Weld repair of holes.
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WELD RFPAIR OF FULL PENETRATION HOLE WHICH ARE ELONGATED |
SINGLE VEF WELD REPAIR DOUBLE VEE WELD REPAIR
- 20%Min
t to
le

n 209 Min Figure no
Y i
Texmporary
/ /ZT Apm\}/?(%!zrkino Pap)

ay be

T

. _»\
")

_\__-

—~v*~/~‘;fw
) —~
~

i i F R 1/8" Hin, 2" Max =
HTS, HY80 or -)5‘——:———"—-'7:: 3/16" iin. /~ —A
HY-130 Backing - k— 3/8'" Hin. 2" Max. Dia.

Plate

COMPLETED REPAIRS

) ) RN
O | B

Backgouge to sound metal ana weld

NOTES: .1. Welding shall be in accordance with Section 13. Repair of
original hole diameters over 2" diameter requires replacement
by patch in accordance with 14.11.1 a or b.

2. Elongation of the hole is the preferred method for repairing
full penetration holes using either a single vee or double
vee weld repair method. The ends of the elongated hole
should taver gradually to the surface(s) of the plate. The
elongatlon should be in the radial direction (port and

starboard) rather than fore and aft.
SH 1iooj
Figure 51 - Weld repair of hecles (con.).
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WELD REPAIR OF FULL PENETRATION HOLES IN FLANGES

A Pigures not to scale

'-—'b

)

-

)
—~

Section B-B t_:::::__—_—J
Y Section A-A
20°Hin\./ WELD PREPARATION Original Hole

\ LY

i\ /2; e

N Y S

} R
)
o R L& |
3/ét_giiﬁ. 3 ™ax. pia. ' HTS, HY-80 or KY-130 Backing Plate
\\\Qg\)ﬁy —
47/

Weld Metal

thkgouge to sound netal and weld

NOTES: 1. Welding shalil be in accordance with Section 13.

2. The end of the hole shall be elongzated as shown

with a gradual taper fron the backing plate tc the
surface of the flange.

B 4

~
~—

Yo i
voy

Figure 51 - Weld remair of h
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Hexagonal or rouqd )
shank to fit standard
pneumatic hammer.
1 ,T.zaaﬂ z??E*ﬁﬁ
\\
T\ e
A V / \ o\
\ W
1/4"R <« 7/8"
W (approx.) VoN—3/32" R
— }./4'_' ,R (‘approx.) break sharp edges
Spherica’
STRAIGHT SHANK CONTO(JR TOOL DRESSING TOOL
SH l100a

Figure 52 - Suggested mechanical peening tools.
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