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MILITARY SPECIFICATION

STUDS, WELDING, AWD ARC SHIELDS (FERRULES),

GENERAL SPECITICATION FOR

This =zpacificaetion is approved for use by the Reval Sea Systems
Command, Department of the Navy, and is available for use by all
Departments and Agencies of the Department of Defense.

1. SCOBE

1.1 Szope. This specification covers studs for welding with stud welding
equipment and arc shields (ferrules) for shielding studs where applicable.

1.2 Classification. Studs and arc shields (ferrxules) shall be of the
following types, as specified (see 6.2). Classes and styles shall be as speci-
fied on the aspplicable specification sheet.

Type
Type

Type
Type
Type
Type
Type
Type

I
Iz

111
iv
v
Vi
L
VIII

-

Carbon steel studs, fluxless weld-end.

Carbon steel. studs, selid flux or aluminun flux coated
weld-end.

aAluminum alloy studs, bulb weld-end.

Aluminum alloy studs, cone protecticn weld-end.
Corrosion-resistant steel estuds, sclid flux weld-end.
Carbon steel studs, tipped or pointed weld-end.

Aluminum alloy studs, tipped or pointed weid-end.
Corrosion-resistant steel studs, tipped otv pointed weld-
end.

2. APPLICABLE DOCUMENTS

2.1 Goverpment documents.
2.1.1 Specificariens and standards. The following specifications and

standards form a part of this document to the extent 'specified‘ herein. Unless
otherwise specified, the issues of these documents are theze listed in the issue
of the Department of Defemse Index of Specifications and Standards (DoDISS) and
supplement thersto, cited in the solicitation {(see 6.2).

by letter.

Beneficial commencts (recommendations, additions, deletions) and any pertinent
date which may be of use in improving this document should be sddressed to:
Commander, Maval Sea Systems Command, SEA 3523, Department of the Navy,
Vashington, DC 20362-5101 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this document or

AMSC N/a

FSC 53Q7

DISTRIBUTION STATEME . Approved for public release; distribution is unlimited.
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SPECIFICATIONS
FEBERAL
QG-P-35 - Passivation Treatments for Corrosion-Resisting
Steel.
FPP-F-320 - Fiberboard; Corrugated and Sclid, Sheet Stock
{Gontainer Grade}, and {ut Shapes.
FPP-H- 1581 - Hardware (Fasteners and Related Items), Packaging
af,
MILITARY

MIL-C-14550 ¢ - Copper Plating {Electredeposited}.
HIL-L-1%9140 ~ Lumber and Plywood, Fire-Retardant Treated.
MIL-C-B7L1S5 ~ Coating, Immersion Zinc Flake/Chromste Dispersicn.

{8¢e supplement 1 for iist of associated specification sheets.)
STaANDARDS

HILITARY
MIL-STD-248 - Welding and Brazing Procedurz and Ferformsnce
Qualificazion.
MIL-STD-1318 - Fastensr Test HMethods Method 8, Tensile Stremgth.

{Unless otherwise indicated, copies of federal and military specifications
and standards are available from the Maval Publications and Forms Center, (ATIN:
NPODSY, 5801 Taboer Avenue, Philsdelphia, Pa 19120-5099).

2.2 gverime - The following documents form & part of
this dﬁcument to the extent specified herein. Unless otherwise specifiasd, the
issues of the dscuments which are DoD adopted are theose listed in the issue of
the DeDISS cited 4n the solicitation. Unless otherwise specified, the issues of
documents not listed in the DoDISS are the issues of the documents clited in the
solicitation {see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTH)
A 380 - Standard Practice for Cleaning and Descaling Stainless
Steel Parrs, Equipment, and Systems. (Dol adopted)
A 751 - Standard Methods, Practices, and Definiciens for Chemical
Analysis of Sreel Products,
B 6131 - Standard Specification for Electrodeposited Coatings of
Zinc on Iron and Steel. (Dol adopted)
B 695 - Standard Specification for Coarings of Zinc Mechanically
Deposited on Iron and Steel. (DoD adopted)
Standard Test Methods for Chemical Analysis of Aluminum
and Alumiman Bese alloys. (Dol adopted)
E 333 - Standard Methods for Chemical Analysis of Stainless Heat-
Resisting, Maraging and Other Simiiar Chromium - Nickel-
Iron Alloys.

E 34

{Application for cepies should be addressed to the American Soclery for
Testing and Materials, 1916 Race $treet, Phlladeliphia, PA 19103.)
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AHMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
Bl.1 - Unified Inch Screw Thresds (UN and UNR Thresd Form).

(application for copies should be addressed to the American Soclety of
Mechanicsl Enginsers, 345 East 47th Street, New York, NY 10017 or the American
Hational Stendards Instivute, 1430 Broedway, New York, NY 10018.3

(Hon-Government standards and other publications are normally avallable from
the organizations that prepare or distribute the documents. These documents alsec
msy be available in or through libraries or other informational services.)

2.3 oprder of precedence. In the event of a conflict between the text of
thic document and the references cited herein {except for related speclification
sheets), the texr of this document takes precedence. HNothing in this document,
however, supersedes applicable laws and regulations unless a specific exemprion
has been pbrained.

3. EREQUIREMENTS

3.1 Specificatrion sheets. The individual item requirements shall be as
specified herein and in accordance with the applicable specification sheets. In
the event of any conflict between requirements of this specification and the
specificarion sheet, the latter shall goverm.

3.2 First srticle. When specified (see 6.2), a sample shall be subjected
to First article inspection (see 6.4) in acceordance with 4.3,

3.3 Heterisls.
3.3.1 Sguds.
3.3.1.1 Sruds {types 1. JT, and ¥I1}. Studs shall be manufactured from

carbon steel of chemical composition indicated in the appropriate specification
sheet.

3.3.1.2 ud es v, snd VII}. Studs shall be manufactured from
aluminum slloy of chemical composition indicated in the appropriate specification
sheet.

3.3.1.3 Studs {types V apd ¥VIJI). Studs shall be manufactured from

corresicn-yesistant steel (CRES) of chemical composition indicsted in che
appropriate specification sheet. Studs shall be fsbricated from snnesled bar
stock (20 Rockwell B maximum hardness).

3.3.2 Arc shields (ferrules). Arc shields (ferrules), as applicable, shall
be formed of heat-resistant ceramic material capable of maintaining their
designed shape when subjected te the heat of the metallic arc. The number of
vents 1s optional.

3.3.3 Helding flux. Seolid flux for use on solid flux studs and aluminue
flux for use on sluminum flux coated wald-ends shall be commercially pure alum-
inum of suitable size and shape to assure sstisfactory welding characteristics.
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3.3.4 oveyred mate . Unless otherwise specified herein, all materiazl
and arcicles incorporated im the products covered by this specification ghall be
new and may be fabricated using msterials preduced frow recovered materials te
the meximum extent practicable without jecpardizing che intended use. The term
“recovered materials™ means materizls which have been collected or recovered from
solid waste and reprocessed to become & source of raw materisls, as epposed to
virgin raw materials. None of the above shall be interpreted to @mean that the
use of used or rebuilt products is allowed under this specification unless
otherwise specifically specified.

3.4

3.4.1 Threads. All threads shall be in accordance with ARSI Bl.l as
specified on individual specification sheet,

3.4.2 GCrooves (anpular zings}. The grooves (annular rings) of the stud
shall be made by rolling or machining.

3.4.3 Copcentricity. fThe concentricity of The stud diamescsr of the
threaded parts, shank, collsr, shoulders and weld-ends to each other and te the
inserted flux or slag points shall not vary more than 0.050 inch.

3.4.6 Flux components. Flux components, as spplicsble, shall be tightly
fitted and secured to the stud,

2.4.5 Arc shields. Arec shields shall be supplied with studs as applicable.
The arc shield dimensions shall be compatible with szandard stud-welding equip-
ment.

3.5 Performance characteristics. The studs shall meet the fsllowing

performance requirements, when subjected to the applicable tests specified in 4.3
and 4. 6.

3.5.1 Chemical analysis. The chemical composition of the studs shall be in
accordance with that specified on the appliceble specificaticen sheet (see &.5.2}.

3.5.2 Bend. The studs shall withstand the bend tests with ne visual
evidence of cracking in the weld zone {see 4.6.1).

3.5.3 JZepsile strenerh. The studs shall meet the temsile strength regquire-
ments specified on the applicable spacification sheet (see &4.8.2).

3.5.% 7Torgue. If the terque test of 4.6.3 is conducted in lieu of temsile
testing, stud thresads shall be free of any lubricent and shall meet the minimum
torque value specified in table I.
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TABLE I. Lyt ue uirement -

Scud chread Cerbon zteel
size Aluninum er CRES

No. 10 T 2.8
1/4 5 5.5
5/16 9.6 2.5
3/8 1% 23
7/16 24 37
1/2 3¢ 57
5/8 - 113
3/4 - 207

3.6 Prots . 2 5 o 5 Ee !
contract {see 6 2), all studs shall be furnished without protective coating or
treatment.

3.6.1 Zinc coatips. Wnen specified (see 6§.2), carbon steel studs shall be
zinc coatad in accordance with ASTM B 633, type II, class Fe/ZIn 13, ASTM B 695,

cless 12, or MIL-C-87L15, class 3.
3.6.2 Copper coatineg. When specified {see 6.2), carbon steel studs shall

be copper coated in accerdance with MIL-C-145350.

3.6.3 Passivation. When specified (see 6.2), corrosion-resistant steel
studs shall be cleaned and descaled in accordamce with ASTH A 380, and passivated
in accordance with QQ-P-35.

3.7 Workmapnship. The workmanship shall be uniform in gquality end the
surface shall not contain any foreign matter, corrosion, or detrimental defects,
such as perforations, sharp edgss or cormers, seams, ecracks, laps, dents, ralsed
metsl, nicks, seratches, burrs, or other irregularities which might adversely
affect performance, reliability, maintainability, or safety.

4. QUALITY ASSURANCE PROVISIONS

4,1 Respopsibili Forp ir Unless othexrwise specified in the
contract oF purchase order The conttactnr is responsible for the performance of
all inspection reguirements {examinations and tests) as specified herein. Except
as otherwise specified in the contract or purchase order, the contracter may use
his own or sny other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Covermment. The
Govermment reserves the right to perform any of the inspections ser forth in this
specification where such inspections are deemed necessary to ensure supplies and
services conform teo prescribed regquirements,

4.1.1 Responsibility for complisnce. All items shall meet 21l requirements

of sections 3 and 5. The inspection set forth in this specification shall become
& parc of che contractor's overall inspection system or guality program. TIhe
absence of any inspection requirements in the specificaction shall neot relieve the
contractor of the responsibility of enmsuring that all products or supplies
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submitted to the Government for acceptance comply with all requiresents of the
contract. Sampiing inspection, as part of the manufacturing opesrations, ls an
scceptable practice to ascertain conformence to reguirements, however, this does
not authorize submission of known defective material, either indicated or sctual,
nor dees it commit the Government to accept defective material.

4.2 Glassification of inspections. The inspection requirements specifled

herein are classified as follows:

{a) TFirst article inspection (see 4.3}.
{b} Quality conforwmance inspection {see &.4).

4.3 First article inspection. First srticle inspection shell conmsist of
the examinations and tests specified in 4.5 and 4.6 (see 6.3 and 6.6).

&.3.1 Firsr article unit. Forty studs ef each type and class having the
same weld-end geometry, flux, and arc shield for which first article approvel is
required shall be subjected to first article inspection. The 40 studs shall be
subjected to the visual and dimensional examinations specified in 4.3. Twenty
welded stud samples shall be bend tested in accordance with 4.6.1 and 20 welded
stud samples shall be tensile tested in accordance with 4.6.2.

4.3.2 Rerest. 1If failure occurs in the weld zone for any bend test or at
less than specified minimum tensile strength of the stud im any of the tensile
tests, a new £irst srcicle unit shall be prepared and tested. Repstition of such
feilures shall be cause for refusal to grant first article epproval.

4.3.3 Acceptance. For s stud and arc shield to be first arzicle approved,
each stud of each group of 40 studs shall, by test or retest, meet all first
article inspection requirements.

4£.3.4 Duzsgie t_article a val. & type snd class of stud with
arc shield, once first article inspected, is considered first article approved
until the stud menufacturer makes any change in the weld-end geometry, material,
flux, or are shield which affects the welding characteristics (see £.33.

.4 Dmality conformance inspections.

&.4.1 Lot. A lot shall consist of all studs and arc shields of one heat of
grud materisl (same type mnd class covered by a single specificatien sheet} and
produced under essentially the same conditions {ses 6.3}.

4.4.2 Inspection conditiopns. Unless otherwise specified in the contract
(see £.2), all inspections shall be performed in sccordance with the test

conditions specified in the applicable test wethod paragraph.

£.4.3 Sampling.

4.4.3.1 gSemples for visual and dimensional inspection. Samples shall be
selected for visual and dimensional inspection as shown in table II. The
following discrepancies shall be considered defectives for rejection purposes:
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{a) Material fseiling to meet specified reguirements.

{b) Dimensions not within specified telerances.

{¢) Protective coatings or trearment failing to meet specified
reguirements.

{d) Flux inserts (as applicable), nonconforming, missing, or not
tightly fitted.

{e) Arc shields, improper size, chipped or cracked.

Kumber of studs Number of studs
in inspection lot in sample
2 - 15 2
ie - 25 3
28 - 90 5
891 - 130 8
1531 ~ 2890 13
28 - 500 20
501 - 1200 32
32861 - 3200 S0
3201 - 10000 80
10001 - 35000 125
35001 - 150000 200
150001 - 500000 315
500001 & over 500
4.6.3.2 Samples for chemjcal spslysis. One sample shall be selecred from
ezch heat or lot (see §.3).
4.6.3.3 Sawples for bend and tepsile fests. Sample size shall be as
specified in zable IIT.
TABLE I1I. Sampling for bend snd tepsile tesgs.
Number of studs Number of studs
in inspection lot in sample
2 - 50 2
51 - 300 3
501 - 35000 5
35001 and over 8

4.,4.3.4 Samples for coati or surface trestment tests. Samples for stud
coating or surface treatment tests shall be teken as specified in the applicable
coating specification {(see 6.3).
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4.4.4 Rejected lots. If an inspectiom lot is rejected, the contractor may
rework it to correct the defects, or screen out the defective units, and resubmit
for reinspection. Resubmitted lots shall be inspected using a tightened inspec-
tion. Such lots shall be separate From new lots, and shall be clearly identified
as reinspected lots.

4.4.5 Test requirements snd methods. Test reguirements and exeminations
snd tests shall be in sccordance with table EI.
TABLE IV, est u s_and me
Test Requirement Exemination or Test

Chemical analysis 3.5.1 4.5.2

Bend test 3.5.2 4.6.1

Tensile strength test 3.5.3 4.6.2
4.5 Exeminatiops. Examinations shall be performed as follows: -
£.5,1 V¥Yisua mensions . Studs and arc shields {ferrules)}

shall be examined toc determine conformance to this specification and applicable
specificarion sheet with respect to all reguirements.

4.5.2 Chemical apalysig. Samples selected in sccordance with 4.4.3.2 shall
be analvzed in accordance with ASTM A 751 for steel, ASTM E 34 for sluminum, and
ASTM E 333 for corrosion-resistant steel.

4.6 ‘Tegts. Tests shall be performed as follows:

4.56.1 BRepnd test.

4.5.1.1 Steel. Carbon steel and corrosion-resistant steel studs shall be
welded in accordance with MIL-STD-248 in a perpendicular position to suitable
base plates and bent 90 degrees, or until stud fails with no evidence of cracking
in the weld zone.
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6.6.1.2 Alumipum. Alumimm elloy studs shall be welded in accordance with
MIL-STD-248 in & perpendiculsr posiction te sultable base plates and bent 15
degrees as shown on figure 1 with no evidence of cracking in the weld zone.

BASE PLATE—e{/ ////// 78"

COUNTERSINK 1/16"

STUD DiA, PLUS 1/64"°

SH 11888
FIGURE 1.

4.6.2 Tepsile strenpth test. Welded studs shall be subjected to & minimm
tensile stress in accordance with NIL-STD-1318. The stud shall be tTested to
failure and shall meet the minimum tensile load reguirement. The tensile load iz
based on the cross-sectional ares of the minor dimmeter or shank diameter,
whichever is less, times the minimum required tensile stremgth.

4.6.3 Torgue test. At the option of the contractor, threaded studs may be
torqgue tesced in acceordance with MIL-STD-248, in lieu of the temsile strength
test,

4.7 Inspection of pa ing. Sample packs, and the inspection of the
preservation, packing end marking for shipmenc, stowage, and storege shall bz in
accordance with the requirementsz sf section 5 and the documents spacified
therein.

5. PACKAGING

{The packaging requirements specified herein apply only for direct Govern-
ment acguisition.) .

. 5.1 Preservation. packing apd marking. Sruds and a&rc shields shall be

preserved level A, B or commercial (level C}, packed level &, B or commercial
(level C) as specified {see 6.2), and marked including bar goding and other
ordering dataz options im accordance with PPP-8-1581. In addicion, for Navy
ecquisitions, the following aepplies:
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{a}

(1> egted lumber and ood. Unless otherwise specified {see
6.2), all lumber and plywoed including leminated veneer
materiel used in shipping container and pellet construction,
wembers, blocking, bracing, and reinforcing shall be fire-
retardant treated material conforming to MIL-L-19140 as
follows:

Levels &4 and B - Type 11 - weather resiszant,
Category 1 - general use.

Level C - Type I - non-weather resistant.
Category 1 - gensral use.

(2) Fiberboard. Unless otherwise specified (see &.2), fiberboard
used in the construction of class-domestic, non-westher
resigcant fiberboard and cleated fiberboard boxes shall meet
the flamespread index and the specific optic density
requirement of PPP-F-320.

5.2 level A& DY cion an ls a4 pnd B p ing. Use of all ctypes af
loose-fill materials for packaging applications such a&s cushioning, filler, ox
dunnage Ls prohibited for itvems destined for shiphoard installatisn/stowage.

5.3 Compercisal (e ) preservation and packing., When loose-£111 type
materials are used for packaging applications such as cushioning, fillexr, and
dunnage, sll containers {(unit, {ntermediste, and shipping} shall be marked or

lsbeled with the following information:

*CAUTIOR

Contents cushioned with leose-f11l1l material shall not be taken en
board ship. Remove and discard loose-fill material. 1f required,
recushion with cellulosic materisl, bound fiber, fiberboard, or
cransparent flexible cellular material.”

6. KOTES

(This section contains information of & general or explanatory pature that
may be helpful, but is net mandatory. ) :

6.1 Ipcended use.

6§.1.1 Types I, I1. and ¥1. Types, I, II, and V1 studs, spplied to steel
surfaces by sutomatic stud-welding equipment, are used a5 a means of attaching

sheathing, insulation, electric cables and equipment, piping, and other parts.

&.1.2 Types 111, IV, snd VII. Types III, 1V, and VII studs, spplied to
sluminum alloy surfaces by automatic stud-welding equipuent, are used as a means

of attaching insulation and sheathing to aluminum alloy decks, bulkheads, and
other attachments where permitted under the spplicable specification.

10
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6.1.3 Iypes V and VIII. Types V and VIII studs, applied to corrosion-
resistent steel surfaces by asutomatic stud-welding equipment, are used as a means
of attaching electric cables and equipment, piping, and other parts in highly
corrosive atmospheres.

6.7 acqulisition requirsments. Acguisition documencs must specify the
following:

{e) Title, number, and date of this specificetion and applicable
specification sheet.

(b} TIssue of DoDISS to be cited in the solicitation, and if required,
the specific issue of individual documents teferenced (see 2.1.%
and 2.2},

(c} Type of stud and arc shield (see 1.2).

{d) Applicable Military Specificarion Sheet part numbeTs.

(e} First article inspection, whether required (see 3.2},

(£} Type of protective coating or treatment {see 3.6j.

(g} 1f inspection conditioms sre other than specified (see 4.4.27).

{hy Lavel of preservation and packing reguirements {see 5.1}.

{i)} When fire-retardant reguirements are not required (see
3.1¢(23{(13(2))- '

6.3 Cons atio dsts yeouirsments. The following data reguireaents
should be econsidered when this specification is applied on a contract. Tbe
apnlicable Date Item Descriptions (DIDs) should be reviewed in conjumction with
the specific acquisition to emsure that only essential date are reguested/
provided and that the DID’s are tallored to reflect the requirements of the
specific acquisition. To ensure correct contractual applicatien of the data
requirements, a Contract Dats Requirements Lisc (PD Form 1423} must be prepared
te obtain the data, except where Dol FAR Supplement 27.475-1 exeapts the
reguirement for a DD Form 14Z3.

Reference Paragraoh BID Numbex DID Title Suggesred Teiloring

4.3 bI-T-4901 First article inspection W ------
Yepurt

4.3.4 DI-E-Z2037 Engineering chamge = -=--=-

proposals (ECP's} and
requests for deviations
and walvers (Long form)

4.3.6 DI-E-2038  Engineering change = ------
proposals (ECP’'s) and
reguests fpr deviacrions
sng wzivers (short form}

4.1

. 5. 2, PI-E-2121 tertificate of compliance =~ ~-=----
end 4.4,

&.3.
3.4
The sbove DID's were those cleared as of the date of this specification. The
current izsue of DoD 3010.12-1, Acquisition Management Systems and Dats
Requirements Centrol List (AMSDL), must be researched to ensure thar only
current, cleared DIB's are cited on the DD Form 1623,

il
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6.4 First article. When first article inmspection is required, the
contrscting officer should provide specific guidance to offerors whether the
item({s) should be a preproduction sample, & first article sample, & firse
production item. & sample sszlected from the first production items. a standard
production Ltem from the cenrractor’s current inventory (see 3.2). and the number
of items ro be tested #s specified in &.3. The contracting officer should also
include specific inmstrucrions in acquisivion documents regsrding arrangekents for
examinations, approval of first article test results, and dispesition of firs:
articles. Iavitations for bids should provide that the Government reserves the
right to walve the requirement for sawples for first article imspectiom te those
bidders offering a product which has been previously acquired or tasted by the
Government, and that bidders offering such products, who wish to rely on such
preduction or test, must furnish evidence with the bid that prior Sovernment
approval is presently appropriate for the pending contrect. Bldders should not
submit slternate bids unless specifically requested to do so in the soliciration.

8.5 pocepteble guality levels (AQL) Recommended AQL for visual and
dimensionsl examination is 4.0, and for bend and tensile tests £s 1.3,
6.6 First arsticle ipspection report. The first article imspection report

should include resulrs of all tests and a complete description, including
dimensions and tolerances, of the studs, weld-ends, arc shields, and Flux.

6.7 3Subiset ferm {kev word) liscing.

Bend Test

Copper coating
GCrooves

Threads

Tensile strength
Torgue

6.8 Changes from previcus jissue. Marginal notations are mot used in this

revision to identify changes with respect to the previcus issue due te the
excensiveness of the changes.

Preparing sctivicy:
¥avy - SH
{Project 3307-N0Z&)

iz
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