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FEDERAL SPECIFICATION
SCREW, CAP, SLOTTED AND HEXAGON HEAD

This specification was approved by the Commissioner, Federal
Supply Service, General Services Administration, for the use
of all Federal agencies.

1., SCOPE AND CLASSIFICATION

1,1 Scope. This specification covers the types and styles of slotted and
hexagon head cap screws, classified in 1.2.1 {ses 6.1).

1.2 Classification

1,2.1 Types and styles. Cap screws shall be of the following types and
styles (see 6.2).
Type 1 - Slotted head.
Style 1s - Round head (see fig. 5).
Style 25 ~ Flat countersunk head, 82° (see fig. 5).
Style 4s - Fillister head (see fig. 5).

@
) )

Trpe 1I -~ Plain head.
Style 10p ~ Hexagon head (see fig. 5).

1.2.2 Gradea. Cap screws of stesl material shall be of the following
gradea {sees 6.2).

Grade 2 -~ Low carbon steel.,
Grade 5 - Medium carbon steel.
Grade 8 ~ Alloy steel,

Grade 9 ~ Optional alloy steel.

1.2.3 Sizes. The sizes of cap screwa ghall be classified by the nominal
body diameter from 1/4 inch thru 3 inches as specified (see 6.2).
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2. APPLICABLE DOCUMENTS

. Spec cationg apd stapdards. The {ollowing specl-
{fications and standards, of the issues In effect on date of
invitation for bids, or request for proposal, form a part

,,,,,

Federal Specificatlions:

QQ-A-225/6 -~ Aluminum Alloy Bar, Rod, and Wire; Rolled,
Drawn, or Cold Finished, 2024,

QQ-A-225/8 - Aluminum Alloy Bar, Red, Wire, and Special
Shapes; Rolled, Drawn, or Cold Finished, 6061,
QQ-B-637 - Brass, Naval: Rod, Wire, 5Shapes, Forgings,

and Flat Products with Finished Edges {Bar

Chidva A A4 CAU A MUL W PV HEL A Rl | Ea g

Flat Wire, and Strip).

QQ-B-728 - Bronze Manganese; Rod, Shapes, Forgings, and
Flat Products {Flat Wire, Strip, Sheet, Bar,
and Plate),.

QQ-B~750 - Bronze, Phosphor; Bar, Plate, Rod, Sheet, Strip,
Flat Wire, and Structursl and Speclal Shaped
Sectlons,

QQ-C-591 - Copper-5ilicon, Copper-2inc-Silicon, and Copper-

Nickel-Sillcon Alloys: Red, Wlre, Shapes,
Forglngs, and Flat Products, (Flat Wire, Strip,

' Sheet, Bar, and Plate).
QQ-N-2B1 - Nickel-Copper Alloy Bar, Plate, Rod, Sheet,

Strip, Wire, Forgings and Structural and Speclal

Shaped Sectlions,.
QQ-N-286 - Nickel-Copper-Aluminum aAlloy, Wrought,
Qa-P-35 - Passlvation Treatments for Austenitic, Ferritic,
and Martensitic Corrosion-Resisting Steel
(Fastening Devices).

QQ-P-416 - Plating, Cadmium (Electrodeposited).
QR-Z-325 ~ Z%inc Coatine, Electrodeposited, Regquirements for.

Federal Standards:

Fed. Std, No, 66 - Steel: Chemical Composition and Hard-
enability.

Fed. Std, No. 123 - Marklng for Domestic Shipment (Civilian
Agencies).

Fed. Test Method Std, No. 151 ~ Metals; Test Methods.

(Activities outside the Federal Covernment i 1

(A ' £ : may obtain copies of Federal
5;&c1§1catlons, Standards, and Handbooks as outlined under General Informa-
tion in the Tndex of Federal Specifications and Standards and at the prices

indi(_:a_t,ed in the In_.dli}x, Th_g Tndax ‘.'Jh.'i.Ch includas poumul-tive monthly sy
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Superintendent nf Docaments, U.5. Covernment Printing Jffice, Yashington,
DDCD 20“’02-) vt

(5ingle copies of this specification and other Federal Specifications
required by activities outside the Federal Governnent for bidding purposes
are available without charge from Business Service Centers at the General
Services Administration Regional Offices in Boston, HWew York, Washingtor,
D.C., Atlanta, Chicago, ¥ansas City, Mo., Fort Worth, Denver, San
Francisco, Los Angeles, and Seattle, Wash.)

(Federal Government activities may obtain copies of Federal Speci-
fications, Standards, and Handbooks and the Index of Federal 3pecifica-
tions and Standards from established distribntion points in their agencies.)

Millitary Specifications:

MIL-F-495 - Finish, Chemical, Black, for Copper Alloys.

MIL-H-3982 - Hardware (Fasteners and Related Iltems), Packaging
and Packing for Shipment and Storage of.

MIL-I-6866 - Inspectlon, Penetrant Method of.

MIL-I-6868 - Inspection Process, Magnetic Particle.

MIL-A-8625 - Anodic Coatings, for Aluminum and Aluminum

Alloys.

MIL-P-16232 Phosphate Coatings, Heavy’ Manganese or Zinc

Base (for Ferrous Metals

Indicator, Permeability, Low-Mu (Go-No Go).
Bronze, Nlckel Aluminum; Rod, Flat Products
with Finished Edges, Shapes and Forgings.

MIL-I-17214
MIL-B-24059

Military Standards:

MIL-STD-105 - Sampling Procedures and Tables for Inspection
by Attributes.
MIL-STD-109 - Quality Assurance Terms and Definitions.
MIL-STD-129 - Marking for Shipment and Storage.
MS18153 - Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Head Drilled for Locking Wire, Alloy Steel, Grade
8, Cadmium Plated, UNF-2A

MS18154 - Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Head Drilled for Locking Wire, Alloy Steel, Grade
8, Cadmium Plated, UNC-2A

MS35295 - Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Medium Carbon Steel, Plain Finish, UNC-2A

MS35302 - Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Alloy Steel, Plain Finish, UNF-2A

MS35307 - Screw, Cap, Hexagon Head (Finished Hexagon Bolt),

Corrosion Reslsting Steel, Passivated, UNC-2A
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MS35308
M335309
M535310
M535311
MS35312

M551095

M551100

MS51105

MS51106

M551107

M551108

M551109

MS51110

M590725
M390726
MS90T727

MSg0728
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Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Corrosion Resisting Steel, Passivated, UNF-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Naval Brass, Plain Finish, UNC-2A

Screw, Cap, Hexagon Head (Finished Hexagon Bolt},
Naval Brass, Pl:in Finish, 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, Plaln Finish, UNF-2A

Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Head Driiled for Locklng Wire, Steel, Grade 5,
Cadmium Plated, UNC-24A

Qrrpw Fn Hovarnn Hond [(Bi1nda
aLI'Tw, ap, nexXagon nHhead (rinisn

1 o

Head Drilled for Locking Wire, S
Cadmium Plated, UNF-2A

Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Head Drilled for Locking Wire, Steel, Corrosion
Resisting, Passivated, UNC-2A

Screw, Cap, Hexagon Head {Finlshed Hexagon Bolt),
Head Drilled for Locklng Wire, Steel, Corrosion
Reslsting, Passivated, UNF-2A

Screw, Cap, Hexagon Head (Finlshed Hexagon Bolt),
Shank Drilled for Cotter Pin, S5teel, Grade 5,
Cadmium Plated, UNC-2A

Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Shank Drilled for Cotter Pin, Steel, Grade 5,
Cadmium Plated, UNF-2A

Screw, Cap, Hexagon Head (Finlshed 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 Pln, Alloy Steel, Grade

8, Phosphate cated, UNF-2A

Screw, Cap, Hexngon Head (Finished Hexagon Bolt),
Shank Drilled Tor Cotter Pin, Steel, Corrosion
Resistling, Passivated, UNC-2A

Screw, Cap, Hexzgon Head (Finished Hexagon Bolt),
Shank Drilled for Cotter Pin, Steel, Corrosion
Resisting Passlvated, UNF-2A

Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Medium Carbon Steel, Cadmium Plated, UNC-2A
Screw, Cap, Hexagon Head (Finished Hexagon Bolt},
Medium Carboun Steel, Cadmium Plated, UNF-2A

Screw, Cap, Hexagon Head (Finished HexagOn Bolt),
Alloy Steel, Cadmium Plated, UNF-2A

Screw, Cap, Hexagon Head (Finished Hexagon Bolt),
Alloy Steel, Zadmium Plated, UNC-2A

A Hovacon Ral+ )
LV Y FYL=r, 8= 5\’11 PN UJ
L

eel, Grade 5,
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Copies of Military Specifications and Standards required by contrac-
tors in connectinn with spvecific procurement functions should be obtained
from the procuring activity or as directed by the contracting officer.}

2.2 QOther publications. The following documents form

a part of this specification to the extent specified herein.
Unless otherwise indicated, the issue 1n effect on date of
invitation for bids or request for proposal shall apply.

National Bureau of Standards (NBS) Standard:

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

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

United States of America Standards Institute Standards:

USAS B1B.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
Cep 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:

MG IIQIlLiLadl il WU s L Uy £ 40

Threaded Fasteners

(Application for copies should be addressed to the Soclety
of Automotive Engineers, Inc., 485 Lexington Avenue, New York,
New York 10017,)

American Soclety for Testing and Materials (ASTM) Publication:

E8. - Tension Testing of Metallic Materials

E1Q - Brinell Hardness of Metallic Materials,
Teat for

E1l8 - Rockwell Hardness and Rockwell Superficial

Hardness of Metallic Materials, Test for
Estimating the Average Grain Size of Metals

5
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(Application for copies should be addressed to the American
Soclety for Testing and Materials, 1916 Race Street, Philadelphia,
Pa. 19103.)

and standards are generally evallable for reference from librar-
les., They are also distributed among technical groups and
using Federal agencles,)

3. REQUIREMENTS

3.1 Material. Unless otherwlse specifled in the invi-
tation for bids, contract or order, cap screws shall be made
of materilals specified in 3.1.1 through 3.1.5 and Table IA
{see 0.2}.

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 composltion shall contaln
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 steel. 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. 6v. The chemical
composition shall contain 0.28 to 0.55 percent carbon, a maxl-
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 800CF, Cap screws of the following standards shall
be made 1n accordance with the specification:

MS35295 MS51106
M551095 MSG0725
MS51096 MS30726
MS51105

3.1.3 Alloy steels.

3.1.3.1 Alloy steel, grade 8. Grade 8 cap screws shall
be made of alloy steel as shown in Table I and conforming
to the requirements of Fed. Std. No, 66. The chemlcal composi-
tion shall contalin 0.28 to 0.55 percent carbon, a maximum of
0.04 percent phosphorus, and a maximum of 0.05 percent sulfur.
It shall be hardened sufficiently to a minimum oil-quench
Rockwell hardness of C45 at the center of the threaded section,
one diameter from the end of the cap screw. Cap screws of the
following standards shall be made in accordance wlth the speci-
fication:

L]
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MS18153 MS51108
M518154 MS90727
M535302 MSQ0728
MS51107

3.1.3.2 Optlonal alloy steel, The optional alloy steel
shown 1n Table I shall have tae same chemical composition as
grade 8 conforming to the requirements of Fed. Std. No. 66
except that it ahall be hardened sufficlently to 2 minimum
01l quench Rockwell hardness of C50 at the center of the
threaded section, one dlameter from the end of the cap screw.

3.1.3.3 Alloy steels. Alloy steels shall be oll-quenched
and tempered at a minImum temperature of uLOO°F,

Lo T

3.1.4 Corrosion resisting steels,

3.1.4.1 Austenltic. Austenitlc corrosion resisting steel
screws Shall be manulactured from 300 series corrosion steel as
speciflied in Federal Standard 66 or any other Austenitic Cres
steel develdped for cold heading or free machining, i.e., steel
which meets the mechanical properties specified herein, Cap
screws of MS35307 and MS35308 shall be made 1n accordahce with
the specification.

3.1.4,2 Ferritic and martensitic. Ferritic and marten-
sitic corrosion reslsting steel cap screws shall be manufac-
tured from a steel composition such as steel numbers 410, 416,
and 430 as speciflied in Fed. Std. No. 66, 1i.e., steel which
meets the mechanical properties specified in 3,2.2.2. Cap
screws of MS51099, MS51100, MS51109, and MS51110 shall be made
in accordance with the specificatlon.

3.1.5 Non ferrous material, N0n ferrous cap screws ahall
be ua.uu;a.uuuxc:u fLUIII dJ.LU.yD HUULLL.L!:U .I.ll LBULU .I.H (ﬂ!‘:c UoC]-

Cap screws of MS$35309, MS3531., MS35311, and MS35312 shall
be made in accordance with the specification.

3.2 Mechanical propertles.

3.2.1 Steel. Grades and mechanical properties of low
carbon, medlum carbon, alloy steel, and optlonal alloy esteel
cap screws shall conform to Table I, as applicable (see 6.2).

3.2.2 Corrosion reslsting steel.

et
—
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3.2.2.1 Austenitic. Unless otherwlse specified 1in the

invitation for blds, contract or order, mechanical properties
of austenitic corrosion-resisting steel cap screws shall conform

to the following for dlameters through 5/8 inch:

a. Ultlmate tenslile strength 80,000 p.s.i. min,
b. Yield strength (0.2 percent

offset) 30,000 p.s.i. min.
¢. Rockwell Hardness B8O min.

d. Elongation 30 percent min.
e¢. Reduction 1n area 4O percent min.

For diameters over 5/8 inch, ultimate tensile strength shall
be 70,000 p.s.i. min. and have a hardness of Rockwell BT4 min.

3.2.2.2 Ferritic and martensitic. Unless otherwlse
specified in the Invitatlon for bids, contract or order, mechani-
cal properties of ferritic and martensitlc corrosion-resisting
steel cap screws shall conform to the followlng:

a. Ultimate tensile strength 70,000 p.s.1. min.
b. Yield strength (0.2% offset) 40,000 p.s.i. min.
¢. Brinell hardness B235 max

d. Elongation 15

e. Reduction in area 45

3.2.3 Non-ferrous cap screws, Unless otherwlse specified
in the invitation Tor blds, contract or order, mechanlcal
propertles of non-ferrous cap screws shall conform to Table

IA, as specified (see 6.2).
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3.3 Dimensions apd tolerapnces. Cap screws shall conform
to the dimensions and tolerances of USAS B1B.2.1 and B18.6.2
except as specified hereln,.

3.3.1 Lengths. Unless otherwise specified (see 6.2), cap
screws shall be Turnished in the ftollowing length increments:

Lengths up to 5/8 inch incl - 1/16 .inch lncrements.
over 5/8 to 1-1/2 inches 1ncl - 1/8 inch increments.
over 1-1/2 to 5 inches incl - 1/4 inch increments.
over 5 inches - 1/2 inch increments,

3.3.2 Thread series, class; lengths, and hand. Unless
otherwlse specl{ied (see ©.2], cap screws shall be right - hand
of the UNC (coarse thread) or UNF(fine thread) series, Class

2A, 1n accordance with National Bureau of Standards Handbook
H28, Part I.

3.3.3 Threads protectively coated. Unless otherwise
specified (See b.2), threads protectively coated shall meet the

dimensions of Natlional 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 axls of the
body within a tolerance of 2 degrees and of hex head within a
tolerance of 2 degrees for 1 lnch size 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 across flats. Any mutila-
tion of the bearing surface sufficient to prevent proper seating
of the screw shall be cause for rejection.

3.4 Protective coatipgs.

3.4.1 Coatings. Cap sacrews shall be furnished uncoated,
passivated, Or coated as specified herein (see 6.2).

3.4,2 Passivation, Corrosion resistant steel cap screws
shall be passalvated In accordance with QQ-P-35,

n
3.4.3 Cadmium plating. When specified in the invitation

for bld, 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 plating. When specified in the invitation
for bid, contract or or%er, cap screws shall be zinc plated

as specified in QQ-Z-325, type II, class 2 (see 6.2).

3.4.5 Anodizing. Unless otherwise specified, aluminum
alloy cap screws shall 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 1nvitatlion for
bid, contract, or order, cap screws shall be treated in con-
formance to MIL-P-16232, type Z, class 2 (sec 6.2). '

3.4.7 Black oxide. When black oxide finlsh 1s specifled
(see 6.2), brass cap screws shall be treated with a black
chemical finish in accordance with MIL-F-4g5,

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 subjJected to a relief treatment 1n accor-
dance with the methods specified in the applicable plating
or coating specificatlion, immedlately after the plating or
coating operation toc minimlize the embrittlement that results
from these processes,

3.5 Metallographic regulrements.

3.5.1 Decarburization. When specified in the invitation
for bids, contract or order (see 6.2}, the partial decarburiza-
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), grain 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 roughness. Unless otherwise specified (see
6.2), cap screws shall have a maximum arithmetical average
surface roughness on the bearing surface of the head and shank
of 125 microinches. Hot headed cap screws over 3/U4 inch in
diameter are excepted and shall have a maximum surface rough-
ness of 250 microinches, Threads shall have a maxlmum surface

it i WA L1 e B Sy e

roughness of 63 microinches.

3.7 Method of manufacture. Unless the method of manu-
facture is speclilfically stated In the lnvitatlon tor bld, the
method employed for the production of screw threads on cap
screws shall be at the option of the manufacturer (see 6.2).

12
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3.8 Head markings. Cap screws shall be marked with the

grade identification symbol conforming to QDD THQO and nhn11nnh1p

B4 GHL LuUblidd dAvD v oy iy Chiiva & prprfoh i wiive e

documents, In additlion, cap screws shall be marked with the
maruiacturer's identification symbol. Markings shall be located
on the top of the head, and may he either raised or depressed,
a' tn: optlon of the manufacturer,

3.9 Defects,

.0 Discontinudbllca,  Gap screws ashall not contaln
divscontinuittes which equaT or cxaeecd the tollowlng llmltations,

"Care must be exerciced not to confuse cracks wlth discontlnul-

ties, as desceribed herein., When visual inspection discloses
dlcocontinuities which show cause for further examination,
mupsnetic partlele or penetrant inspectlon as appllicable. shall
be as specifled in U.4.49,

35.9.1.1 Cracks. Cap screws shall be free from cracks
in any direction or location.

(AT e ey ol F o TR e P Y.V =] e T P YaRab i E gl MArivad v

3.9.1.1.1 H,UCII.L,H GL'G.UK‘J- w,ucux..u L..Lcu..Kb Hady UVeLUul Wul Lk
heat treatment and usually traverse an irregular and erratic
course on the surface of the screw, They shall be examined
as speclfied in 4.4.9. Typlecal guench cracks are as shown 1in flgure

7.

3.9.1.1.2 Forging cracks. Forglng cracks may occur
during the cut-ofT or %orgIng operations and are located on
the top of the head of screws. They shall be examined as speci-
fled In 4.4,9, Typlcal forpging cracks are shown in f{igure 7.

3.9.1.2 Laps and seams., Cap screws may possess laps and
seams except ln locations speclfiied in 3.9.2. The depth shall
not exceed 20 percent of the thread heiﬁht (sharp V thread).
They shall be examlned as specified in Typical lap
and seam discontinuities are shown 1n figure 6

3.9,1.3 Inclusions. Cap screws shall show no evidence
of surface or subsurface 1nclusions 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 rejectlion,

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

13
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TABLE 1XI. Limits of tool marks or undercuts
Deptin
Size {Inch) {Inch Max.)

Up to 3/B inch 0.003
Over 3/8 to 5/8 ir=h 0.004
Over 5/8 to 7/8 inch 0.005
Over 7/8 inch 0.006

3.9.1.5 Voids. Voids are permissible discontinulties
if in the 1imits specifled in 4.4,9.2, Typical volds are
shown in figure 8.

3.9.1.6 Folds. Folds may occur at or near the inter-
section of diamefer changes. Folds at exterlor corners are
permissible discontinuities 1f wlthin the limits specified
in 4.4,9,3. Typical folds are shown 1in ficure 7.

3.9.1.7 Bursts. Cap screw3 may possess burats that
occur at the fIat of the head of screws 1f within the limits

specifled in B.4.9.4, Typical bursts are shown in fisure 7.

3.9.2 Thread discontinuities. (Laps, seams, and sur-
face irregularitles). Threads shall have no laps at the root
or along the flanks as shown 1n 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 1s
permissible at the crest of the thread as shown in flgure 6.

Maﬁnetic inspection technigues may be used in accordance with
4.4 9,

4, QUALITY ASSURANCE PROVISIONS

4,1 Responsibility for insp-ntion. Unless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance
2f all inspection requirements as specified herein. Except as otherwise
specified in the contract or order, the supplier aay use his own or any
other facilities suitable for the performance of the inspection require-
ments spacified herein, unless disapproved by the Government. The Gov-
erntent reserves the right to perfom any of the inspections set forth
in the specification where such inspections are deemed necessary Lo
assure that supplies and services conform to prescribed requirements,

4,1.1 Inspection terms and definitions. Inspection
terms and definitlons shall be as dellned In MIL-STD-109.

4.2 Sampling for lot acceptance.

14
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4.2,1 Inspection lot. A lot shall consist of cap screws
of the same type, size, material, coating and thread series
offered for delivery at one time.

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

TABLE III. Classiflication of deflects

Inspection
Categories Defects method
Critical AQL = 1.0 percent
T Circumferential c¢racks (3.9.1.1) Metallo-
graphic
Microscope
Major AQL = 2.5 percent
101 Thread, size and form {(3.3.1 and Thread ring
3.3.2) gauge
Go and No Go
102 Thread lengths (3.3.2) S.1.E, *
103 Tool marks (3.9.1.4) Visual
104 D%sc0nt§nuities (cracks, etc.) Visual
3.9.1
Minor AQL = 4,0 percent
201 Length (3.3.1) S.1I.E.
202 Surface roughness (3.6) Visual
203 Coated threads (when applicable){3.3. 3)|Visual
204 Head marking (3.8) Visual

* Standard Inspection Egquipment

4,2.3 Sampling for test of mechanical properties, A
random sample ol cap screws shall be selecfed I'rom each lot
in accordance with MIL-STD-105, Inspection Level S-1. The
AQL shall be 1.5 percent defectlve.

L,2.3.1 Samples selected as specifled 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

foattnmer
LeBTLINg.

4.2.4 Chemlcal analysis. Chemical analysis shall be
made 1n accordance wlth Fed. Test Method 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 Samplling for packagling and packing. Sampling for
inspection ol packagling and packing shall be [n accordance with
MIL-H-3982.

4.3 Examinatlopn.

4,3.1 Vlsuval and dimensionil inspection. FEach cap screw
selected as speclfled In .27 shall be examlined to verify
conformance wlth this specificatlion, Examlnatlion shall be
conducted in accordance with tahle 111, Any screw having one
o1 more delfects shall he relJected and Lf the number of defec-
tlve screws In any sample exceed the accepltance number of tho
sample, the lot represented by the sample shall be rejected.
Hetests shall be In accordance wilth MIL-5T.2-10%,

,3.2 Inspection ol packaging and packing. Inocpection
of packarine and packIng [ncludln/ prerervation and markine ol
packares and centalners shall be In accordanc wlth MIL-- 3088

L i Test procodure.

4.4,1 The test specified Jin 4.4,2 and #.4.3 shall be
required, the tests specified in 44,8 throwh %.4.% may be
requlirerd at the optlon ot the Governmoent,

4,4,2 Hardness, Hardness test for cap screw shall be
conduanted in accordance with ASTHM FlQ and ASTM F18 on trans-
verse uweation hthrough the threaded portlon of the screw, taken
one nominal diameler f{rom the polnt, or when too short, halfway
hetween the bearing surface and the point. Hardness shall
be measured at a polint on the section, one guarter diameter
from the axls of the screw«. For screws three guarlier inch and
larper, test may be mdde on a test speclmen.

4,4.3 Tensile, Tensilis %est shall be conducted in accor-

dance with ASTM .

4,4,5,1 Full slze spec.umens., When testing equipment
43 available cap screwe shal . -e tested full size, preferably
using apparatus similar %o tnat illustrated in figure 2.

4.4,3,2 Turned shank specimens, For testing cap screws
having tensile propcrtlies greater than can be measured on
available test equipment, the shank or test specimen shalil ve
fturned down around the axis, to gage dimensions specified in
ASTM E8. For testing cap screws or Lesi specimens too large
for tull size testlng, the speclmen shall be turned, have 1ts
axls midway between the axls of the shank and the surface of
the shank, as illustrated in figure 4,

[
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4,4,3.3 Ductillity test specimens. Test for elongation

and reduction In area shall be conducfed on turned shank specimens

zflgure 3) having dimensions to the largest practlcal specimens

see 4,4,3),
I

4.4.4 Metallographic tests,

t.1, 4,1 Decarburlzation. To test for decarhurlzation
(see 3.5.1), the Threaded part shall be sectloned longltudi-
nally through the axl!ls and polished 1in such a manner that round-
Ing cf the thread edeges is held to a minilmum. The section

b tehed with the +a11 hi tehant { H
shall be etched wilth the usual metallographlic etchants \SUCH

as nital) and examined with a metallographic microscope.
Measurements shall be made from the crest of the thread to
the end of the decarburized zone. Such dlstance shall not
exceed that indicated in figure 1 (see 6.4). Measurements
shall be made with a f{ilxed-scale micrometer eye-plece, or the
Image of the threading may be thrown on the ground glass of
the camera and measurements made with a pair of dividers and

a scale. This does not apply to austenitlc grades of stalnless
steel.

4oh, 4.2 Graln size of copper alloys. Determination of
graln size of copper alloy shall be made in accordance with
ASTM El112.

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

h h & Do d tion test Donmdirmdd mom dmmd calhmt11 a s
i B R rdssivacion oL, fdaddivauvlivll Led3lL ollall LRE CUll=-

ducted in accordance with Qa-P-35.

L, 4,7 Hydrogen embrittlement. The contractor shall
furnish the Government certification that electroplated or
phosphate coated alloy steel screws have been sublected to
the hydrogen embrittlement relief treatment specified in 3.4.8,
When specifled {see 6.2), electroplated or phosphate coated
screws shall be subjected to the embrittlement relief test
specified in the applicable plating or coatving specification,
except that the screws shall be held under load for 23 hours
and then examined for cracks or fractures,

4, 4.8 Magnetic permeabllity. Austenltic corrosion resist-
1ng steel cap screws, Bsubjected To visual and dimensional
examination, shall also be tested to determine magnetic permea-
billty {see 3.1.4.1) in accordance with MIL-I-17214,

by, 9 Discontlnuities. Magnetic particle 1nspection
performed in accordance with MIL-I-6868 for Grade 8 and 'ptional
alloy steel cap screws and penetrant particle inspection per-
formed 1n accordance with MIL-I-6866 for corrosion-resistant

steel cap screws shall be used to determine the presence of

17
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cracks and discontinulties 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

discontinuities measured microscoplcally under 10X magnification

to determine conformance to the requirements of 3.9. The
inspectlon 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 permissible discontlnuities providing that the surface
roughness does not exceed 110 RHR (roughness height ratings).
Tool marks on other surfaces are permissible discontinuities
and shall not be cause for rejection of otherwise acceptable
screwvs,

4,4.9.2 Voids. Voids on the bearing surface of the
screws are permisslible discontinuities providing that no void

has a depth greater than 0.010 inch and that the comblned ares

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 bearIng surface, e.g. in the rillet at the junc-
tion of head and shank, are not permitted.

4.4.9.4 Bursts. Bursts in the flats of hexagon head
screws are permlissible discontinuities providing that no burst
has a width or an open depth greater than 0.010 inch plus 0.02%
D, where D 18 the nominal screw size in inches., No burst shall
extend into the bearing surface,.

5. PREPARATION FOR DELIVERY

5.1 Packagling and packing shall be level A, B, or C, as
specified (see 6.2

5.1.1 Level A, B, or C, Cap screws shall be packaged

-

Level ! ged
and packed 1h accordance with the requlirements of MIL-H-3982,
When level B packaging 1s specified for civil agency procure-
ment, requirements in 3.3.1 of MIL-H-3982 shall apply.

5.2 Marking,

5.2.1 Civil agencles. In addition to markings reguired
by the contract or order, the packages and shipping contalners
shall be marked in accerdance with Fed, Std. No. 123.

18

(

{

-
-~




. -

Downloaded from http://www.everyspec.com

FF-5-85¢

5.2.2 Military activities. In addition to markings
required by the contract or order, the packaging and shipping
containers shall be mqued ln accordance with MIL-STD-129,

6. NOTES

6.1 tended use. Hexagon head and slotted head cap
screws arc designed prilmarily for use In precision machlne
tools and similar applications, They are commonly used in
tapped holes, but may be used with nuts.

6.2 Orderine data. Purchasers should select the pre-
ferred options permitted herein and include the followiny infor-
mation in procurement documents:

saz Title, number, and date of thils speclfication.
h

b} Type, style, grade, and size required (1,2)
Ecg Material and condition (3.1).
Mechanlcal propertles, 1f other than those
specified in Tables I and IA (3.2).
ieg Length, thread series, class, and hand (3.3}.
T Coating, if required, and whether thread shall
conform to different size requirements (3.3.3
and 3.4).
Decarburization test, if required (3.5.1).
Copper alloy grain size, if required {3.5.2).
Surface roughness, if different (3.6).
Method of manufacture, if necessary (3.7).
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).
(o) Embrittlement relief test, if required (4.4.7).

d

s e

S RSO0

6.3 Military procurement. Items procured under thls
speclfication 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 reguested to refer to
these documents for guidance.

6.4 Definitions.

6.4.1 Addendum, figure 1. The addendum symbol "ha"
is defined in Handbook 2B, Screw Thread Standards for Federal
Services as: "The distance measured perpendicularly to the

axls, between the major and pltch cylinder or cones, recpec-
tively.
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6.4.2 Cracks. A crack ls a clean crystalline break
passing through the grain or grain boundary without the inclu-
sion of foreign elements,

£.4.2.1 Quench cracks, GQuench cracks are fractures
gecurrlng during neal trealiont, due to excessive hlgh ther-
mal and transformatlion stresses.

6.4.2.2 Forging cracks. Forging cracks are cracks that
may occur durlng the cut-ofl or forging operations.

6.4.3 Lag. A lap is a surface def{ect appearing as a seam,
)

caused by th oldin—~ over of metal finr or sharp corners and
then rolling or forging them into the surface, but not welding

them.

6.4.4 Seam. A seam is an unwelded fold or lap which
appeal's as an opening in the raw material as recelved from
the source,

f.0.% Inciusions. Inclusions are non-metallic materlal
in 2 solld wmeétalllc matrix,

€.4.6 Tool marks. Tool marks are lIongltudinal or cir-
cunferentlal grooves of shallow depth produced by the movement
of marmfacturing tools over the surface of the screw,

6.4,7 Void. A vold is a shallow pocket or hollow on
the surface ol The sScrew due to non-filling of metal during
forging or upsetting.,

6.4.8 Fold. A fold is a doubling over of metal which
may occur during the loriping operation.

6.4.9 Burst. A burs. is an open break in the metal.

20
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FIGURE 1. Decarburization classification of screw threads.
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FIGURE 3. Tension-test apecimen for screw
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MILITARY INTERESTS

Cugtodjans:

Army - WC

Navy - SH

Air Force - 82
Review activities:

Army - AT, AV, MI, MU

Navy - None

Air Force - B85

DSA - IS

LIC &
NoA

Preparing activity:
Army - WC

CIVIL AGENCIES INTEREST:

FF-5-85C

User activities:

Army - CE, EL, GL, ME

Navy - MC, 0S, YD
Air Force - None

AGR
COM
DC

GSA
JUS

Orders for this publication are to be placed with General Services
Administration, acting as an agent for the Superintendent of Documents.

See section 2 of this specification to obtain extra copies and other

documents referenced herein.

Price 25 cents each,
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