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FSllEFUUSPECIFICATION

SCRW, CAP,SLOTTEDAND HEXAGONHEAD

Tt)isspecificationwas approvedby the Commissioner,Federal
S,IPPIYservice,GeneralservicesAdministration,forthe use
of all Federal.agencies.

1. SCOFEAND CLASSIFICATION

1.1 Scope. Thisspecificationcoverstho typesand stylesof slottedand
haxagonheadcap screwg,classifiedin 1.2.1(see6.1).

1.2 Classification

1.2.1 Typesand styles. Cap screwsshellbe of the followingtypssand
styles(see6.2).

Type I - Slottedhead.
Siyle1s - Roundhead(seefig.5).
sLyle2s - Flatcountersunkhead,82° (seefig.5).
Style4s - Fillisterhead (seefig. 5).

~:pe11 - Plainhead.
Style10P - Hexagonhead(seefig.5).

1.2.2 Gradea. Cap screwsof steelmaterialshallbe of the following
grades(see6.2).

Grade2 - Lw carboneteel.
Grade5 - Mediumcarboneteel.
Grade8 - Alloyeteel.
Grade9- Optionalalloysteel.

1.2.3 Sizes. The sizesof cap screwsshtillbe classifiedby the nominal
bouydiameterFrom1/4 inchthru3 i.ncheaas spscified(see6.2).
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2. APPLICABLE DOCUMENTS

2.1 SDeCi~ications and standards. The following Sp@ci-
ficationa and standards, of the issues in effect on date of
invitation for bids, or request for proposal, form a part
of this specification to the extent specified herel.n.

Federal Specifications:

. .

QQ-A-225/6 -

QQ-A-225/8 -

QQ-B-637

QQ-B-728

QQ-B-75Q

QQ-C-591

QQ-.N.2B1

QQ-N-286
QQ-~-35

QQ-P-416
QQ-Z-325

Aluminum Alloy F!ar,Rod, and Wire; Rolled,
Drawn, or Cold Finished, 2024,
Aluminum Alloy Bar, Rod, Wire, and Special
Shapes; Rolled, Drawn, or Cold Finished, 6061.

Brass, Naval: Rod, Wire, Shapes, Forgings,
and Flat Products with Finished Edges (Bar,
Flat Wire, and Strip).
Bronze Manganese; Rod, Shapes, Forgings, and
Flat Products (Flat Wire, Strip, Sheet, E=,
and Plate).

Bronze, Phosphor; Bar, Plate, Rod, Sheet, Strip,
Flat Wire, and $Lructural and Special Shaped
Sections.

Copper-Sillcon, Copper-Zl.nc-Sillcon,and Copper-
Nickel-Silicon Alloys: Rod, Wire, Shapes,
Forgings, and Flat Product.?,(Flat Wire, Strip,
Sheet, Ser, and Plate).
Nickel-Copper A11oY Bar, Plate, Rod, Sheet,

●
Strip, Wire, Forgings and Structural and Special
Shaped Sections. .Y

Nickel-Copper-Aluminum Alloy, Wrought.
Passivatlon Treatments for Austenitic, Ferritlc,
and Martensitic Corrosion-Reslating Steel
(Fastening Devices).

Plating, Cadmium (Electrodeposited).
Zinc Coat.in%.Electrodeposited, Requirements for.

Federal Standards:

Fed. Std. No. 66 - Steel.: Chemical Composition and Hard-
ena:>ility.

Fed. Std. No. 123 - Marking for Domeetlc Shipment (Civilian
Agencies).

Fed. Test Method Std. No. 151 - Metals; Test Methods.

(Activitiesoutsider,hcFederalGovernmentmay obtaincopiesof FsderaI
Specifications,Standards,andIIandbooksas outlinedunderGeneralInforma-
tionin the Indexof FederalSpecificationsand Standardsand at the prices
indicatedin the Index. The Index,whichincludescumldativemonthlysup-
plementsas issued,is for $alr?on a subscriptionbasisby the

2
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I MS35308 -

MS35309 -

MS3531O -

MS35311 -

MS35312 -

MS51095 -

MS51096 -

MS51099 -

MS511OO -

Ms51105 -

MS51106 -

MS51107 -

NS51108 -

MS51109 -

MS5111O -

MS90725 -

MS90726 -

MS90727 -

MS90728 -

Screw, Cap, l{exai<onHead (Finished HexaRon Bolt), 4
Corrosion Realstlng Steel, Passivated, UNF-2A .

Screwj Cap, Hexagon Head (Finished Hexagon Bolt),
Naval Brass; Plain Flnlah, UNC-2A

Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Naval Brass, pl~<.nFinish, UNF-2A

Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Nickel-Copper Alloy, Plain Finish, UNC-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Nickel-Copper Alloy, Plain Finish, UNF-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Head Drilled for Locking Wire, Steel, Grade 5,
Cadmium Plated, UNC-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Head Drilled for Locking Wire, Steel, Grade 5,
Cadmium Plated, UNF-2A

Screw, Cap, Hexagon Head (Flniehed Hexagon Bolt),
Head Drilled for Locking Wire, Steel, Corroeion
Resisting, Passivated, UNC-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Head Drilled for LockIn: Wire, Steel, Corrosion
Resisting, Passivated, UNF-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Shank Drilled for Cotter Pin, Steel, Grade 5,
Cadmium Plated, UNC-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Shank Drilled for Cotter Pin, Steelj Grade 5,
Cadmium Plated, UNF-2A

Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Shank Drilled for Cotter Pin, Alloy Steel, Grade
8, Phosphate Coated, UNC-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Shank Drilled for Cotter Pin; A11oY Steel, Grade
8, Phosphate C@ted, UNF-2A
Screw, Cap, Hex:,&onHead (Finished Hexagon Bolt),
Shank Drilled :or Cotter Pin, Steel, Corrosion
Resisting, PassLvated, UNC-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Shank Drilled for Cotter Pin, Steel, Corrosion
Resisting Passivated, UNF-2A

Screw, Cap, Hexagon Head (Flnlshed Hexagon Bolt),
Medium Carbon Steel, Cadmium Plated, UNC-2A

Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Medium Carbun Steel, Cadmium Plated, UNF-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Alloy Steel, Cadmium Plated, UNF-2A
Screw, Cap, Hexagon Head (Finished Hexagon Eblt),
Alloy Steel, Cadmium Plated, UNC-2A

I
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(CopiesOf MilitarySpecificationsandStandardsrequiredby contrac-
torsin c~nnec$i~nwit,hspecificprocuren,e”t fu~~t,i~ns should be obtained
fromtheprocuringactivityor as directedby thecontractingofficer.)

2.2 ~. The following documents form
a Part Of this specification to the extent specified herein.
Unless otherwise indicated, the issue In effect on date Of
invitation for bids or request for proposal shall apply.

National Bureau of Standards (NSS)Standard:

H28, Part I - Screw-Thread Standards for Federal
Services.

(Application for copies should be addressed.to the
Superintendent of Documents, U. S. Government Printing Office,
Washington, D. C. 20402.)

United States of America Standards Instl.tuteStandards:

USAS B18.2.1 - Square and Hex Bolts and Screws (includ-
ing Hex Cap Screws and Lag Screws)

USAS B18.6.2 - Hexagon Head Cap Screws, Slotted Head
Cap Screws, Square Head Set Screws,
and Slotted Headless Set Screws

(Application for’copies should be addressed to the United
States of America Standards Institute, 10 East 40th Street,
New York, New York 10016.)

Society of Automotive Engineers (SAE) Standard:

J429 - Mechanical and Quality Requirements for Externally
Threaded Fasteners

(Application fOr copies should be addressed to the Society
of Automotive Engineers, Inc., 485 Lexington Avenue, New york>
New York 10017.)

American Society for Testing and Materials (ASTM) Publication:

28 - Tension Testing of Metallic Materials
E1O - Brlnell Hardness of Metallic Materials,

Test for
E18 - Rockwell Hardness and Rockwell Superficial

Hardness of Metallic Materials, Test for
E112 - Estimating the Average Grain Size of Metals
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(Application for copies should be addressed to the American .J
Society for Testing and Materials, 1916 Race Street, Philadelphia, ,
Pa. 19i03.)

(Technical society and technical
and standards are generally available
ies. They are also distributed among
using Federal agenclea.)

3. REQUIREMENTS

association specifications
for reference from librar-
technical groups and

3.1 J!lu2dd. Unless otherwise specified in the invi-
tation for bids, contract or order, cap screws shall be made
of materials specified in 3.1.1 through 3.1.5 and Table IA
(see 6.2).

3.1.1 Low carbon steel. Unless otherwise specified
(see 6.2) grade 2 cap screws shall be made of low carbon steel
as shown in Table I. The chemical composition shall contain
a maximum of 0.28 percent carbon, a maximum of 0.04 percent
phosphorus, and a maximum of 0.05 percent sulfur.

3.1.2 Medium carbon ateel. Grade 5 cap screws shall
be made of medium carbon steel as shown in Table I and conform-
ing to the requirements of Fed. Std. No. 6u. The chemical
composition shall contain 0.28 to 0.55 percent carbon, a maxi-
mum of 0.04 percent phosphorus and a maximum of 0.05 percent
sulfur. It shall be quenched and tempered at a minimum tem-
perature of 800°F, Cap screws of the following standards shall
be made in accordance with the specification:

MS35295 MS511C%
MS51095 MS90725
MS51096 MS90726
MS51105

3.1.3 Alloy ateels.

3.1.3.1 Alloy steel, rade 8. Grade 8 cap screws shall
be made of alloy steel as slh Table I and conforming
to the requirements of Fed. Std. No. 66. The chemical composi-
tion shall contain 0.28 to 0.55 percent carbon, a maximum of
0.04 percent phosphorus, and a maximum of 0.05 percent sulfur.
It ehall be harde]]edsufficiently to a minimum oil-quench
Rockwell herdnesa of C45 at the center of the threaded section,
one diameter from the end of the cap screw. Cap screws of the
followlnE standards shall be made in accordance with the speci-
fication:

I
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MS18153 MS51108
MS18154 MS90727
MS35302 MS90728
MS51107

3.1.3.2 Optional alloy steel. The optional alloy steel
shown In Table 1 shall have t,~esame chemical composition as
grade 8 conforming to the requirements of Fed. Std. NO. 66
except that it shall be hardened sufficiently to a minimum
oil quench Rockwell hardness of C50 at the center of the
threaded section, one diameter from the end of the cap screw.

3.1.3.3 A11oY steels. Alloy steels shall be oil-quenched
and tempered a% a minimum temperature of tiOOoF.

3.1.4 Corrosion realsting steels.

3.1.4.1 Austenltic. Austenitlc corrosion reslstlng steel
screws shall be manufactured from 300 series corrosion steel as
specified in Federal Standard 66 or any other Austenltic Cres
steel develdped for cold heading or free machining, i.e., steel
which meets the mechanical properties apecifled herein: Cap
screws of MS35307 and MS35308 shall be made In accordance with
the specification.

3.1.4.2 Ferrltlc and martensitlc. Ferrltlc and marten-
sitlc corrosion resistlng steel cap screws shall be manufac-
tured from a steel composition such as steel numbers 410, 416,
and 430 as specified In Fed. Std. No. 66, I.e., steel which
meets the mechanical properties specified in 3.2.2,2. Cap
screws of MS51099, MS511OO, MS51109, and MS5111O shall be made
in accordance with the apeclficatlon.

3.1.5 Non-ferrous material. Non-farrous cap screws shall
be manufactured from alloys specified In Table IA (see 6.2).
Cap screws of MS35309, MS3531J, MS35311, and MS35312 shall
be made in accordance with the specification.

3.2 Mechanical DroDert.i...

3.2.1 Steel. Grades and mechanical properties of low
carbon, medium carbon, alloy steel, and optional alloy steel
cap screws shall conform to Table I, as applicable (ace 6.2).

3.2.2 Corrosion resisting steel.

8

●
.4

Downloaded from http://www.everyspec.com



‘“/-

.-
‘-

FF-S-85C

3.2.2.1 Austenitic. Unless Otherwise specified In the
Invitation for ds, contract or order, mechanical properties
of austenitic corrosion-resisting steel cap screws shall conform
to the following for diameters through 5/8 inch:

a. Ultlmate tensile strength 80,000 P.s.l. min.
b. Yield strength (0.2 percent

offset) 30,000 p.s.l. min.
c. Rockwell Rardness E80 min.
d. Elongation 30 percent min.
e. Reduction In area 40 percent min.

For diameters over 5/8 inch, ultlmate tensile strength shall
be 70,000 p.s.i. min. and have a hardness of Rockwell B74 min.

3.2.2.2 Ferrltic and martensltic. Unless otherwise
specified in the Invitation Tor ds, contract or order, mechani-
cal properties of.ferritlc and martensltlc corrosion-realstlng
ateel cap screws shall conform to the following:

a. Ultimate tensile strength 70,000 p.s.i. min.
b. Yield strenuth (0.2$ Offset) 40,000 P.s.i. ‘in.
c. Brlnell har&ess
d. Elongation
e. Reduction In area

3.2.3 Non-ferrous cap screws,
In the invitation for da; contract
properties of non-ferrous cap screws
1A, aa specified (see 6.2).

B235 MX
15
45

Unless otherwise specified
or order, mechanical
shall conform to Table

9
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3.3 ~. Cap screws
to the dimensions and tolerances of USAS B18.2.1
except as specified herein.

shall conform
and B18,6.2

Unless otherwise specified (see 6.2), cap
scre~”~~~ll$%%%~ished 1. the following length increments:

Lengths up to 5 8 Inch lncl - l/16.inch increments.
/’over 5 8 to 1.1/2 Inches Incl - 1./8inch increments.

over 1-1/2 to 5 inches lncl - 1/4 inch increments.
over 5 inches - 1/2 inch increments.

3.3.2 Thread series, classj lengths, and’hand. Unleaa ‘
otherwise specified (see b.k’), cap screws shall be right - hand
of the UNC (coarse thread) or UNF(flne thread) series, Class
2A, in accordance with National Bureau Of Standards Handbook
H28, Part I.

3,3.3 Threads protectively coated. Unless otherwise
specif’led(see ) thrcads protectlvely coated shall meet the
dimensions of Na~lo~al Bureau of Standards Handbook H28 after
the coating has been applied.

3.3.4 Bearing surface. Bearing surface of cap screw heads,
except flat head, shall be at right angles to the axis of the
body within a tolerance of 2 degrees and of hex head within a
tolerance of 2 degrees for 1 inch alze and smaller, and 1 degree
for sizes larger than 1 inch. The axis of the head shall be
concentric with the axis of the body (determined by one diameter
length of body under head) within a tolerance equal to 3 per
cent (6 per cent TIR) of maximum width acroas flats. Any mutila-
tion of the bearing surface sufficient to prevent proper seating
of the screw shall be cause for rejection.

3.4 Protective coatinrzso

Cap screws shall be furnished uncoated,
passl?;;;;,%%%$;das specifledhereln (see 6,2).

3.4.2 Passlvatlon. Corrosion resietant steel cap screws
shall be passivated in accordance with QQ-P-35.

o
3.4.3 Cadmium platin~, When specified In the Invitation

for bid, contract, or order, cap screws shall be cadmium plated
as specified in QQ-P-416, type II, class 3 (see 6.2).

11
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3.4.4 Zinc platin
~;r.

When specified in
for bid. con rac caD screws shall

the invitation
be zinc plated

as spec~fled In QQ-Z-325, ~ype””II,claas 2 (see 6.2).

3,4.5 Anodizing. Unless otherwise specified, aluminum
alloy cap screws sham be electrolytically treated in conform-
ance to MIL-A-8625, type II, class 1, non-dyed (see 6.2).

3.4.6 Phosphate. When specified on the invitation for
bid, contract, or order, cap screws shall be treated in con-
formance to MIL-P-16232, type Z, class 2 (see 6.2).

3.4.7 Black oxide. When black oxide f’inlshis specified
(see 6.2), brass cap screws shall be treated with a black
chemical finish in accordance with MIL-F-495.

3.4.8 Hydrogen embrittlement. Alloy steel cap screws
required to be electroplated or phosphate coated (see 3.4.3
thru 3.4.6) shall be subjected to a relief treatment in accor-
dance with the methods specified in the applicable plating
or coating specification, immediately after the plating or
coating operation to minimize the embrittlement that results
from these processes.

3.5 Metallom’aphlc reouir~.

-2—

●
3.5.1 Decarburization. When s ecified in the invitation

for bids, contrackormder (see6.2~, thepartial decarb,rlza- =
tion of threads of steel cap”screws, ”when tested in accordance
with 4.4.4.1, shall not exceed the amount shown in figure 1.

3.5.2 Grain size of copper alloy. When specified (See
6.2), Erain size of copper alloy in cap screws shall be an
option of the contracting o “ficer in accordance with the mater-
ial specification.

3.6 Surface rouQhness. Unless otherwise specified (see
6.2), cap screws shall hav.:a maximum arithmetical average
surface roughness on the bearln~ surface of the head and shank
of 125 microinches. Hot headed cap screws over 3/4 inch in
diameter are excepted and shall have a maximum surface rouEh-
nesa of 250 microinches, Threada shall have a maximum surface
roughness of 63 microlnches.

3.7 Method of manufacture. UnleSS the method of manu-
facture is apecificall y stated in the invitation I’or bid, the
method employed for the production of screw threads on cap
screws shall be at the option of the manufacturer (see 6.2).

12 0
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S.8 Head markinqs. Cap screws shall be marked with the
grade identification symbol conforming to SAE J429 and applicable
documents. In addition, cap screws shall be marked with the
mar.ufnctarerlsidentification symbol. Markings shall be located
or]the top of the !>ead,and may he either raised or depressed,
a: th,: optlori01’the manufacturer.

j.9 Defects.

j,,l.1, l)l:\(!olll.lnllJ.(.l[::!.Cap :lcrcw:+OI1O11not cent;oln
d:Lo(;oI)L~ll(llt”l~l.Cllequar ur cxcccd t.hcl“o.l,low.lIig11.J1l.lIuI.LoII:).
Care must be exercir.ednot to confuse cracks with discontlnul-
ties, as clcscrlbedherein. Nhen visual inspection discloses
dl:;continuit.ieswhich show cause for further examination,
mu;::~,et.icpart!.clcor penetrant in~pectlon as applicable. shall
ho as :;peclfleclin 4.4.9.

j.5.l.l Cracks. Cap screws shall be free from cracks
in any directl.onor location.

3.9.1.1.1 Quench cracks. Quench cracks may occur during
heat treatment and usually traverse an irregular and erratic
course on the surface of’the screw. They shall be examined
as spediled In ~J.4.9. Typical qllenchcracks are as shown In fl~ure
‘[.

3.3.1.1.2 Forging cracks. Forging cracks may occur
during the cut-o_fTor forging operations and are located on
the top of the head of screws. They shall be examined as speci-
f,sedin 4.4.9. Typical i’orginEcracks are shown in figure 7.

3.9.1.2 Laps and seams. Cap screws may possess laps and
seams except in locations spccll”iedin 3.9.2. The depth shall
not exceed 20 percent of the thread hei ht (sharp V thread).
They shall be examined as specified in fi.4.9. Typical lap
and seam discontinuities are shown in figure 6.

3.9.1.3 Inclusions. Cap screws shall show no evidence
of surface or subsurface Inclusions at the thread root when
examined as specified in 4.4.9. Small inclusions in other parts
of the cap screws not indicative of unsatisfactory quality,
shall not be cause for re.fectlon.

3.9.1.4 Tool marks. Tool marks or undercuts of depths
not to exceed hose shown in table II and figure 8 are accept-
able, provided they flare out Into the shank with no scratches,
gouges, or corners.

I
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TABLE11. Limits of tool marks or undercuts

Depth
Size (Inch~ ~Inch Max.)

/
Up to ~ 8 Inch 0.003
over 3 8 to 5/8 in:h 0.004
Over 5/8 to 7/6 inch 0.005
Over 7/8 Inch 0.006

3.9.1,5 Voids.
‘Oidsare.E.9.2. Typical voids are

ermissible discontlnul.ties
if in the liml~eclfl.ed in 4
shown In figure 8.

3.9.1.6 Folds. Folds may occur at or near the inter-
section of diaiiiil changes. Folds at exterior corners are
permissible Cliscontinuitiesif within the limits specified
in k.4.9.3. Typical folds are shown in fiqure 7.

3.9.1.7 Bursts. Cap screws may possess burgts that
occur at the f~ the head of screws if within the limits
specified in 4.4.9.4. Typical bursts are shown in figure 7.

3.9.2 Thread discontinuities. (Laps, seama, and sur-
face irregularities). Threads shall have no laps at the root
or along the flanks as shown in figure 6. Laps are permissible
at the crest but shall not exceed 25 percent of the basic ●
thread depth. Slight deviation from the thread contour is
permissible at the crest of the thread as shown in figure 6. d
Magnetic inspection techniques may be used in accordance with
4.4.9.

4. QUALITY ASSURANCE PROVISIONS

b.1 Resrmnsibilitvfor insp-?tion.[Jnless~t!lerwisespecifiedin the
contrz.ctar ?urchaseor.ler,theslpplieris responsiblefor the performance
af all inspectionrequirementsas specifiedherein. Exceptas otherwise
specifiedin thecontractor order.tiesupplierA8y IIcehis own Or any

otherfacilitiessuitablefor theperfornmce of the inspectionrequire-
mentsspecif!edherein,[Inlessdisapprovedby theGovet-”nent.TheGov-
ernmentreservesthe rightto performaxy of the inspectionset fOrth
in thespecificationwheresuchinspectionsaredeemednecessaryto
assurethatsuppliesand servicesconformto prescribedreqllirements.

4.1.1 Inspection terms and de.flnltlons. Inspection
terms and de~niti ons shall be as defined in MIL-STD-109.

4.2 Sampling for lot acceptance.

14

Downloaded from http://www.everyspec.com



q

FF-S-85C
.-

4.2.1 Inspection lot. A lot shall consist of cap screws
of the same type, size, material, coating and thread series
offered for dellvery at one time.

4.2.2 Sampling for examination of cap screws. A random
sample of cap screws shall be selected from each lot in accor-
dance with MIL-STD-105, Inspection Level s-4. The Acceptable
Quality Level (AQL) shall be as indicated in table III.

1 ,.
Categories

Critical
I

Major

102

TABLEIII. Classification of dei’ects

Defects

AQL = 1.0 percent
Circumferential cracks (3.9 .1.1)

AQL = 2.5 percent
size ana form (3.5.1

‘R%
and

Thread lengths (3.3.2)
Tool marks (3.9.1.4)
Discontlnuities (cracks, etc.)
(3.9.1)

AQL = 4.0 percent
Length (3.3 1)
Surface rou~hness (3.6)
Coated threads (when applicable)(3.3.3’
Head marking (3.8)

Inspection
method

Metallo-
graphlc
Microscope

Thread ring
gauge
Go and No Go

S.I.E. *
Visual
Visual

S.I.E.
Visual
Visual
Visual

● Standard Inspection Equipment

I 4.2.3 Sampling for test of mechanical properties. A
random sample of cap screws shall be selected from each lot
in accordance with MIL-STD-105, Inspection Level S-1. The
AQL shall be 1.5 percent defective.

4.2.3.1 Samples selected as specified in 4.2.3 may be
used when practicable. Three quarter inch and larger test
specimens processed with the lot may be used for destructive
testing.

Q.2.4 Chemical analysis. Chemical analysis shall be
made in accordance with Fed. ‘1’estMethod Std. No. 151, method
111.2.When a certificate covering these requirements can be
furnished, It will be acceptable.

15
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4.2.5 Sarnpllng~or packa[;lngand packing.
inspection OT

Sampling for
packaging and packing shall be in accordance with

MIL-H-3982.

U.j..l V.lsualar;ddlmensitir]qljnspect.ion. Each cap gcrew
selected as =P=rSed I.n4 .’2.~=~be examined to verifv
,conformanccw;.ththis speclflcatlon. Examlt]a~.Lonshall b;
conduct,cd :Inaccordance with ta!.iLe111. Any screw having one
01,more delects shaL”Lbe rejected and i.~the numbel,of defec-
Glve ccrews “inany sample exceed the acceptance number of the
~ample, the lot represented by the sample shall be re,jected.
!l?testsshall he Ln accordance with MIL-STI.!-105.

l;$~.~ Inspection oL’packaging and pa[,kin~,.Inspect\.on
of packa~.Lrrcand packln~ LncluciJ.nrprer.(!rv~~.fian,lmarklnr:01”
p.ack,?!.:(:<,OI)CI,oflt,aL])cl,n:..t,a”lll),,III:]r[cJ!(lan<, WI1,1]MJL-11-.j~J/j:!.

4-/! Te~t prGced,Jre.

4.4.1 “i’hr!test’specified J.!,~1.~1.l?and l!.11.~shall be
le[[llLred, the +(!st::~peclf’iedin ll.~l.llth]oul.h !I,ll.tjma:,be
reqt).lrcdaL !.heoption 01’th~ Government<.

1:.4.2 Iiardnecs. f[ardnesstesl:for cap screw shall be
conciucted Ltlaccorfincc with ASTM !110and A,sTM;;.L,qon trans-
verse :,ct:t,!on tllroll!:hi.lwt.hr’cad,;d port.lon01’t]),::;crewjtnken
one nonrlna~djamet.er f],omthe point, or when too short, halfway
between the bea~’.ingsurface and the point. Hardness shall
be measured at a point on the section, one quarter diameter
from the axis of the screiq. For screws three quarl,erinch and
lar~cl’,test may he mdde on a test specimen.

4.4.3 Tensj,le. ‘ferls.ii,:test shall be conducted in accor-
dance with A~ ,.

4.4.j.l Full s.lzespec.:!;ens.When testing equipment
IS available cap screws sha7;~—@_tested full size, preferably
using apparatus similar to lnat illustrated in figure 2,

4.4.3.2 Tt]rnedshank specimens. For testing cap screws
havJrrKtensile””propertiesgreater than can be measured on
available test equip,mentlthe ahank or test specimen shall be
turned dotin arol.md the axis, to ga~e dimensions specified In
i.STM E8. For test.:ln~cap screws or test s~ecimens too large
for full size Lestlng, the specimen shall its
axis midway between the axis of the shank
the shank, as ill,.lstrated in figure 4.

16
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4.4.3.3 Ductility test specimens. ‘Pest for elongation
and reduction in area shall be conducted on turned shank specimens
‘figure 3) having dimensions to the largest practical specimens
/5eel,.4.:j. ,

4.4.4 Met.allographictests.

‘1..7.4.1 Dec.arburlzation. To test,for decarbllr,lzatlon
(see 3.5.1), the threaded part shall be sectioned longitudl-
Ilallythrough the axis and polished in such a manner that round.-
lng cf the th~>eadedges is held to a mlnlmum. The section
shall be etched with the usual metallographic etchants (such
as nital) and examined with a metallographlc microscope.
Measurements shall be made from the crest.of the thread to
the end of the decarburized zone. Such distance shall not
exceed that indicated in figure 1 (see 6.4). Measurements
shall be made with a fixed-scale micrometer eye-piece, or the
image of the threading may be thrown on the ground glass of
the camera and meas~u’ementsmade with a pair of dividers and
a scale. This does not apply to austenitic grades of stainless
steel..

4.JI.4.2 Grain size of copper alloys. Determlnatlon of
glairi size of copper all oy shall
ASTM E112.

be made In accordance with

4.4.5 Protective coating test, Protective coating and
plating tests shall be conducted in accordance with the appli-
cable speciflcationa shown In 3.4.3 through 3.4.7.

4.4.6 Passivati.ontest. Passivation test shall be con-
ducted in accordance with QQ-P-35.

4.4.7 Hydrogen embrittlement. The contractor shall
furnish the ?iovernmentcertifi ti.on that electroplated or
phosphate coated alloy steel s~;ews have been subjected to
the hydrogen embrittlement relief treatment specified in 3.4.8.
When specified (see 6.2), electroplated or phosphate coated
screws shall be subjected to the embrlttlement relief test
speclfled in the applicable plating or coating specification,
except that the screws shall be held under load for 23 hours
and then examined for cracks or fractures.

4.4.8 Magnetic permeability. Austenitic corrosion resist-
ing ateel cap screws, subjected 60 visual and dimensional
examination, shall also be tested to determine magnetic permea-
bility (see 3.1.4.1) in accordance with MIL-I-17214.

4.4.9 Diacontlnuities. Magnetic particle InspectIon
performed in accordance with MIL-I-6868 for Grade 8 and :ptlonal
alloy steel cap screws and penetrant particle inspection per-
formed In accordance with MIL-I-6866 for corrosion-resistant
steel cap screws shall be used to determine the presence of

I
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cracks and dlscontinuitles such as laps, seams, and Inclusions.
Magnetic particle or penetrant Indications alone shall not
be cause for rejection, and such Screws,may be sectioned and
dlscontlnultles measured microscopically under 10X magnification
to determine conformance to the requirements of 3.9. The
inspection shall be performed on unfinished cap screws, free
of lubrication and subsequent to any processing operation which
could adversely affect the cap screws.

4.4.9.1 Tool marks. Tool marks on the bearing surface
are permisalble discentfnultlee providing that the surface
roughness does not exceed 110 RHR (roughness height ratings).
Tool marks on other surfaces are permissible discontinuitiee
and shall not be cauae for rejection of otherwise acceptable
screws.

4.4.9.2 Voids. Voids on the bearing surface of the
screws are per~le discontinuities providing that no void
has a depth greater than 0.010 inch and that the combined area
of all voids does not exceed 5 percent of the specified mini-
mum area of the bearing surface.

4.4.9.3 Folds. Folds located in internal corners at
or below the b-g surface, e.g. in the rillet at the junc-
tion of head and shank, are not permitted.

4.4.9.4 Bursts. Burata in the flata of hexagon head
screws are per~le discontinuities providing that no burst
has a width or an open depth greater than 0.010 inch plue 0.025
D, where D is the nominal screw size in inches. No burst shall
extend into the bearing eurface.

5. PREPARATION FOR DELIVERY

speci?~;d f%%~~.
and packing shall be level A, B, or C, as

5.1.1 Level A, B, or C. Cap screws shall be packaged
and packed in accordance wI% the requirements of MIL-H-3982.
When level B packaging is specified for civil agency procure-
ment, requirements in 3.3.1 of MIL-H-3982 shall apply.

5.2 Marking.

5.2.1 Civil agenciea. In addition to markings required
by the contract or orcier,the packagea and ahlpping containers
shall be marked in accordance with Fed. Std. No. 123.

18
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5.2.2 Military activities. In addition to markings
required by he contract or order, the packaging and shippin~
COntainer9 shall be ma,rkedin acc.ordan~e~lth MIL-STD_129.

~.
NOTIJS

6.1 Qtended use. Hexagon head and slotted head cap
:;cl”ewsarc designed primarily for use in precision machine
tools and slmllar applications. They are commonly used in
tapped holes, but may be used with nuts.

6.2 Qyderin[zdata. Purchasers should select the pre-
ferred options permitted herein and Include the followin~ inform-
ation in procurement documents:

II
a
b
c
d

[1
e
f

:
i
J
k
1
m
n

(o)

Title, number, and date of this specification.
Type, style, grade, and size required (1.2).
Material and condition (3.1).
Mechanical properties, lf other than those
specified in Tables I and IA (3.2).

Length, thread series, class, and hand (3.3).
Coating, if required, and whether thread shall
conform to different size requirements (3.3.3

D~~~r~~~/~ation test, if required (3.5.1).
Copper alloy grain size, if required (3.5.2).
Surface roughness, ‘ifdifferent (3.6).
Method of manufacture, If necessary (3.’f).
Material certification, if applicable (4.2.4).
Hardness and tensile tests (4.4.2 and 4.4.3).
Metallographic tests, if required (4.4.4).
Selection of applicable level of packaging and
packing required (5.1).

Elnbrlttlementrelief test, if required (4.4.7).

6.3 Militarv Procurement. Items procured under thLs
specification for Military use shall be limited to the variety
and materials specified on the applicable MS. Cap screws
of low carbon steel are non-preferred for military use. Per-
sonnel of the Military departments are requested to refer to
these documents for guidance.

6.4 ~.

6.4.1 Addendum, . The addendum symbol “ha”
1s defined in Handbook crew Thread Standards for Federal
Services as:
axis,.between
tlvely.

“The distance measured perpendicularly to the
the major and pitch cylinder or cones, respec-

19
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6.4.2 Cracks. A crack 1s a clean crystalline break
passing throme grain or Erain boundary without the inclu-
sion of foreign elements.

6.4.2,1. Quench crac!<s. Quench cracks are fractures
r.,:~,tjrr~nf!clurinxneat ~).:nt, due to excessive hLgh ther----
ma1.

I ma,y

. .
and Lransf’ormatloriJtresses.

ForBing cracks are cracks that
z~~i~;,~mi%++”or forgirr~joperations.

cause~”$~’$L~%~ldir!r;over of metal fin, or sharp corners and
A lap Is a surface defect appearin~ as a seam,

then rolling or forgtng them into the surface, but not welding
them.

6.I\4 s~am. A seam is an unwelded fold or lap which
appea.j’sas an openin~ in the raw material as received from
the source.

fl.~l,t l[lclusicns. Inclusions are non-metallic material
in a sol.Ldm~~~trix.

6.4,6 Tool.marks. Tool marks are longitudinal or cir-.—.—
cwnferc+ntl.zilgrooves Of shallow depth produced by the movement
Of rnar,l~.f:~ct;uri.llgY.oo”isover the surface of the screw.

6.LI.7 Void. A void is a shallow pocket or hollow on
the surface =he screw due to non-filling of metal during
forLing or uPsett;Jll!4.

~.l.~c~ Fold. A fold is a doubling over of metal which
may occur dur~ng bhe forging operation.

----

6.4.9 Ilurst. A !;ur:+,.is an open break in the metal.—.
,
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80 .002
72 .002
6L .003

.003
;: .003

Lb .004
Lo . 00L

.005
;: .005

. O(J6

21b .007
20 .008
18 .009
16 .010
111 .012

13 .012
12 .OIL
11 .015
10 .016

9 .016

8 I .020
.023

: .027

1:,,11(:31-I1011~

PartialDecar-,
burizedZone

I

l/2 ha = 1/2 Addendum.

FIGURE 1. Decnrburizatim classification of screw threads.
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c FIGURE 2, Tennion tinting full-aim nrrcw.
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FIcurw 3, Tension-test specimen for scre!f

with turneddown sh~k.

FIGURE 4. Lcxation of standnrd, round.

2-inch-8agsdength, tension-teat aMime”
whess turned fmm l~”s.e Rcrsw.
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Laps and Seams
Not Permissible

MAJOR DIA

PITCH DIA

MINOR DIA

Permissible Surface
Irregularities
MAJOR DXA

PITCH DIA

MINOR DIA

Permissible Laps
and Seams

FIGURE 6. Laps, Seamst and Surface

Irregularities in Thread
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‘a MILITARYINTFIUSTS

c~:
,e. Arnw. MC

~ ‘ Navy -SH
Air Force- 82

,!
Review activities:

Army - AT, AV, MI, MU
Navy - None
Air Force . 85

I

DSA - IS
NSA

Preparingactivity:

I
Army - WC

II
‘ 9

,n

I

II

1

0
,-

‘(
,-.

FF2-$3jC

User activit~~:

Army - CE, EL, CL, ME
Navy - MC, OS, YD
Air Force- None

CIVILAG3NCIES INTETIEST:

AGR
COM
DC
GSA
JUS

Ordersfor thispublicationare to be placed with General Services
Administration,acting as an agent for the Superintendentof Docoments.
See section 2 of this specificationta obtainextracopiesand other
documentsreferencedherein. Price 25 cent.each@
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