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MI1L-~8-T839B

i 21 Pecamber 1973
SUPERSEDING
MIL~-8~T830A
19 PFedbruary 1965

MILITARY SPECIFICATION
BCREWS, STRUCTURAL, AIRCRAYT
This specification is approved for use by :ll Depart-
ments and Agencies of the Department of Defense.
1. 8COrR
1.1 Scope. This specification covers sircraft structural screvs.

1.2 Classification. Screws shall be of the types and sizos designated by the
part numbers on the military standard (MS) as specified (sew 6.2).

2.  APPLICABLE DOCUMENTS
2.1 The following documents of the issue in effect on date of invitation for

bids or request for proposal,form a part of the specification to the extent
spacified herein.

SPECIFICATIONS
Federsl

Q: A-225/6 Auminum Alloy Bar, Rod, tnd Wire,
Rolled, Drawn, Or Cold Miuished, 202k

QQ-A-430 Aluminum Alloy Rod And Wire; For Rivets
And Cold Heading

QR-B-T28 Bronze Manganese; Rod, Shapea,
Forgings, And Flat Products (Flat Wire,
Strip, Sheet, Bar, And Plate)

Q-P-35 Passivation Treatments For Co.rosion-
Registing Steel

Q-r-416 Plating, Cadmium (Electrodepcsited)

QR-5-T63 Steel Bars, Wire, Shapes, And Forgings,
Corrosjion-Resisting

PPP-H-1581 Hardvare (Fasteners And Related Items),
Packeging And Packing For Shipment And
Storage Of

Milicary !

MIL-S-60h9 Steel, Chrome-Nickel-Holvbdenwm (8ThO)
Bars And Reforging Stock (Adreraft
Quality)

MIL~-8-6050 Steel, Chrome-Rickel-Molybdenum (8630)
Bars And Reforging Stock (Aircraft
Quality)

MIL-H-6088 Heat Treatwment Of Aluminum Alloys

FBC 5305
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MIL-S-T839B
MIL-S-6098

MIL-§-6758
MIL-1-6866
MIL-1-6868
MIL-H-6875

MIL-5-TTk2

MIL-a-8625

MIL-5-8879

MIL~-6-18732

STANDARDS
Military
MI1~8TD-105
MIL-STD-410

MIL-STD~1312
MS9006

MS2L6ok

MS27039

MS33750

Air Force - llavy Aeronautical
ANS02
ANSO3

ANS25

Steel, Chrome-Nickel-Molybdenum (8735)
Pars And Reforging Stock (Aireraft
Quality)

Steel, Chrome-Molybdenum (4130) Bars
And Reforging Stock (Aircraft Quality)
Inspection, Penetrant Method Of
inspection Process, Magnetic Particle
Heat Treatment Of Steels ({Aerospace
Practice, Process For)

Screw Threads, Standard, Optimum
Selected Series. General Specification
For

Anodic Coatings, For Aluminum And
Alupinum Alloys

Screv Threads, Controlled Radius Root
With Incresased Minor Diameter,

General Specification For

Steel Bars, Wire, Forging Stock,
Forgings, Tubing (431), Special Quality

Sampling Procedures And Tables For
Inspection By Attributes

Qualification Of Inspection Personnel
(Magnetic Particle And Penetrant)
Fasteners, Test Methods
Recesses-Cross, Lowv Torque Drive,
Dimensions And Gage Dimensions For
Screw, Machine, Flat Countersunk Head,
100°, Structural, Cross Recessed,
UNC-3A And UilF-3A

Screv, Machine - Pan Head, Structural,
Cross Recessed

Recess-Hi-Torque, Dimensions Of Recess,
Gage, And Driver For

Screv - Machine, Drilled Fillister

Head, Fine Thread

Screw - Machine, Drilled Fillister Head,
Coarse Thread

Screw - Washer Head

(Copies of specifications, standards, drawings, and publications required by
suppliers i1n connection with specific procurerment functions should dbe obtained
from the procuring activity or as directed bv the contrecting officer.)
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2.2 Other publications. The following documentis form a part of this specifi-
cation to the extent specified herein. Unless otherwise indicated, the issue
in effect on date of invitation for bids or request for proposal shall apply.

SOCIETY OF AUTOMOTIVE ENGINEERS, INC.
AMS 6300 - Steel, .25 MO (.35-.L0C)

{(Application for copies should be sddressed to the Society of Automotive
Engineers, Inc., 485 Lexington Avenue, Hewv York, NY 10017.)

3. REQUIREMENTS

3.1 Data. Unless othervise specified in the contrasct or order, no dstas are
required by this specification or any of the documents referenced in
Section 2 (see 6.2).

3.2 Material.

3.2.1 low-alloy steel. Low-alloy steel screvs having 4375 inch body
diameter and less shall be manufactured from steel conforming to AMS 6300 or

MIL-S-6050. LlLov-alloy steel screws having a body dismeter greater than k375
inch shall be manufactured from steel conforming to MIL-S-6049, MIL-S-6050,
MIL-S-6098, MIL-S-6758, or AMS6300.

3.2.2 Corrosion-resistant steel. Corrosion-resistant steel screws shall be
manufactured from material conforming to QQ-S5-T763, class I, type C;
QQ-5-763, class IV, or MIL-S-18732, or equal, or interchangeable with 16-18
chrome-nickel alloy steels.

3.2.3 Aluminum alloy. Aluminum-alloy screws shall be manufactured from

material conforming to QQ-A-L30, alloy 2024, or QQ-A-225/6 in the solution
heat-treated Th temper.

3.2.4 Mangenese bronze. Manganese bronie screvs shall be manufactured from
material conforming to QQ-B-T728.

3.3 Design and construction.

3.3.1 Threads. Threads of all screws shall conform to MIL-S-TTL2 or
MIL-S-8879, as specified, and shall be of the sizes specified on the applicadble
MS. Upless otherwise specified, threads shall be right hand.

3.3.1.1 Grip. The grip length shall be measured from the largest diameter
of the bearing surface of the head, parallel vith the screv axis, to the end
of the unthresded shank.

3.3.2 Head eccentricity. Machine screv heads shall not be eccentric with the
screv bodies by more than 3 percent of the maximum head diameter. Eccentricity
is defined as one-half of the total indicator reading (TIR).

3.3.2.1 DBearing surface. The bearing surface of protruding screv heads shall
be at right angles to the body within 2 degrees.
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3.3.2.2 Blot drive. When a screv with a slot drive is required, the dimen-
sions of the slot shall be as shown on the applicable screv standard.

3.3.2.3 Crous recess. Recess dimensions shall conform to MS9006 or 1633150 re
spcciﬁod on applicable standard or drawing.

3.3.3 Straightpess of shank. The straightness of the shank shall be withim - . ..
tie valuee specified in Table I vhen the screv is rolled on a surface plate

and the point of greatest deviation is measured with a feeler gage of .2%0

inch wvidth. The straightness of shank requirements shall apply to size .190 -
and larger screvs, and screvs smaller than size .190 that have a length greater
than six times their dismeter. JYor screws under sisze .190, the straightnass °

of aheak from Teble ] for size .190 shall be used.

TABLE I. Straightness of Shank

Deviation of screy shank
from plate, maximm (imeh
Bcrov Bise per inch of serev lemgth)
+190 0.0040
.250, 3125 .0030
«3T5. 0375 . 0025
<500 and lerger .0020
3.% Mgk tocateast
3.h.1 o low-alloy Steel screws shall be heat treated in eaccordance

vish MIl-W-GBTS.

3.4.2 W Aluninus-alloy screws manufactured from material con-
A-h30, alloy 202k, shall be heat treated in accordamce vith
Hrie 23

3.5 Pavsical poopariies.

3.5.1 + The tensile strength of the screws shall de as
speci in Table II, when tested in accordance with b.h

3.5.2 Bsrdpesa- All lov-alloy steel screvs shall be vithin the Rockwell
hardness reagh C-26 to C-32, vhen tested in accordance with h.5.

3.5.3 + Screwvs shall de free of cracks in any direction and location.
A crack is defined as s clean crystalline break passing through the grain or
grain boundary vithout the inclusion of foreign elements.

3.5.4 Discontinuities. All structural screvs shall be acceptable, provided
they do not contain discootinwities vhich equal or exceed the following
limitptiong. Care must be teken not to confuse cracks (see 3.5.3) with
dlscoatinuitieg.
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TABLE 1II. Strength Requirements
Ultimate tensile strength Ultimate double shear
(ndpimum)l pounds strength (mintmum)? pounds
Corrosion- Corrosion-

Low-alloy |resistant |Aluminum{Low-alloy| resistant |Aluminum

Size steel steel alloy steel steel alloy
Coarse Thread
.138-32UNC-3 1,120 160 560 2,120 1,480 1,080
.16L-32UNC-3 1,7ho 1,180 860 3,000 2,100 1,570
.190-24UNCc-3 | 2,170 1,480 1,080 } 4,250 2,770 2,092
.250-20URC-3 | 3,960 2,700 1,960 | 7,360 5,000 3,650
.3125-18UNC-3| 6,520 4,40 3,230 {11,500 7,820 5,700
Fine Thread

.138-LOUNF-3 | 1,260 860 630 | 2,120 1,480 1,080
.16L-36UNF-3 | 1,820 1,2k0 900 | 3,000 2,100 1,570
.190-32UNF-3 2,h90 1,690 1,230 i ,250 2,770 2,002
.250-28UNF-3 | k4,520 3,080 2,240 } 7,360 5,000 3,650
.3125-24UNF~3| T,2k0 4,920 3,590 11,500 7,820 5,700
.375-24UNF-3 {10,950 7,450 5,430 {16,560 11,250 8,250
.4375-20UNF-3 14,800 10,070 T,350 22,500 15,300 11,200
. 5000-20UNF-319,950 13,570 9,900 129,400 20,000 1k ,600
.5625-18UNF-3}25,300 17 200 12,560 {37,400 25,300 18,500

1 The values shown for the ultimate tensile strength are for minimum values and
are dased on:

125 KSI for low-alloy steel.
85 KSI for corrosion-resistant steel.
62 KSI for aluminum alloy.

The stress areas used for the calculation of the tensile strength values are
based on the average of the mean pitch and minor diameters of the external
thread.

2 yltimate shear strengths are computed on the basis of 60 percent of the
ultimate tensile strengths.
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3.5.4.1 Longitudipa) discontinuities. Longitudinal discontinuities extending
through fillets or threads az shown oh Figure 1 that exceed the limits shown

in Table III shall not be acceptable. Seams up to the depth indicated which
bave been rolled beneath root of thread shall be acceptable.

3.5.4.2 Trangverss discontiruities. Transverse discontinuities in the shank
of the screv as shown on Figure 2 that exceed the limits shown in Tedble IIIX
sball not de acceptable. Transverse discontinuities shall not bde confused
with tool narks.

TABLE I11. Limits for Seam Devth and Tool Masrks or Undercuts

Sazev sise in inehes . 3125 and under | .3750 .37s .5000 and over

Depth in shemk in
inches 0.003 0.006 0.007 0.008

3.5.h.3 Screv hesd shank junction. Only longitudinal sesms of the depths
permitted in Table III shall be permitted. Slight tool marks or underouts of
depth not to exceed the limits in Table III will be permitted, provided they
fair into the shank with no sharp scratches, gouges, Or corners.

3.5.5 Decsrdurisstion. Decarburlzation of lov-alloy steel screws shall not
excesd the limits shown in Table IV, when tested in accordance with k.6.

TABLE IV. Decarburization Limits

Complete Complete plus
decarburization partial decarbu-
Size {inch) rization (inech)l
Up to .375, incl 0.00% 0.010
Over .375 to .5000, incl .005 .012
Over .5000 .006 .01k

1 The permissible values shown are dased on measurements of the entire
periphery of the cross section and the average depth determined.

3.5.6 Hesd strugture. A section of the head shall shov no detrimental defects
vhen tested im sccordsnce with k.7.

3.6 Finish. Screws shall be finished as specified in Table V unless othervise
noted on the spplicaeble MS.
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FIGURE |. LONGITUDINAL DISCONTINUITIES EXTENDING
THROUGH FILLETS OR THREADS.
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FIGURE 2. TRANSVERSE DISCONTINUITIES IN THE HEAD OR SHANK
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TABLE V. Pinish
Material Type of finish Finish in accord-
ance vith
Steel, low-alloy Cadmium plate QR-P-116, Type I1I,
class 2
Steel, corrosion- Passivate QQ-P-35
resistant
Auminum alloy Anodize MIL-A-B625
3.6.1 Fassivating process for corrosion-resistant steel screws. Corrosion-

resistant steel acrevs shall be passivated in accordance with QQ-P-35.

3.7 1dentification of product. When required, screws shall be marked for
identification purposes as shown on the applicable MS. It is permissible for
the screv manufacturer to include his identification marking on the screvs.

kL, QUALITY ASSURANCE PROVISIONS

.1 Responsibility for inspection. Unless otherwvise specified in the contract
or purchase order, the supplier is responsidble for the performance of all
inspection requirements as specified herein. Except as otherwiae specified in
the contract or order, the supplier may use his own or any other facilities
suitable for the performance of the inspection requirementa specified herein,
unless disapproved by the Government. The Government reserves the right to
perform any of the inspections set forth in the specification vhere such
inspections are deemed necessary to assure supplies and services conform to
prescribed requirements.

4.2 Quality conformance inspection. The examination and tests of screws are
classified as quality conformance inspection (see 4.3 through bk.10).

4.3 Examination of product. Sampling for visual and dimensional attributes
shall be at random in accordance with MIL-STD-105. Acceptable gquality levels
(AQL's) for major A, minor A, and minor B classes of characteristics shall be
as followvs

Major A - 4.0 percent.
Minor A - 6.5 percent.
Minor B - 10 percent.

The total defective items for all characteristics of a given class (e.g., major
A, minor A, mipor B) shall be combined in order to apply the acceptance and
re)ection provisions of MIL-STD-105.

L.3.1 Method. Finished screws shall be checked for conformance with the
following reguirements.

4.3.1.1 Dimensions. Dimensions shall be measured by sultable gages or measur-
ing instruments. In case of controversy, gages and instruments certified by
Government laboratories shall be employed. Ocrevw threads shall he checked as
specified in MIL-S-TTk2.
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4.3.1.1.1 Definjtion of defects. All dimensional charactertistics are
considered defective wvhem out of tolerance.

L.3.1.2 claseification of defects.

Critical
ANSD2, AN503 MS2L69h screw ANS25
screw, fillister | machine, flat hd | MS527039
Classification head 100° structural screv
None X X X
Major A
Thread size and form X X X
Unthreaded shank diameter (A) X X x
More than two imperfect threads X X X
Grip length (G) X x X
8lot or recess in head missing X X X
Straightness of shank X X X
Surface finish, plating X X X
Identification X X X
Radius under head X - -
Hole in head missing X - -
Squareness between head and shank X - X
Head diameter (D) - X -
Head angle - X -
Eccentricity of head to shank - X -
Minor A
Overall length X X X
Burrs and tool marks X X X
Slot or recess dimensions X X X
Head diameter (A or B) b ¢ - X
head helght (D) £ - -
Lrown hetght (C) X - -
o v -2ter and location X - -
tecernricaity of head and shank N - X
Rudius between head and shank - ¥y -
Head thickness (H) - - X
Washer thickness (E) N - - X
Washer diareter (A) | - - X
Fillet under head - - X
Minor 3
Chanfer on thread end X X X
Flat on 0D of head (F) - X -
Head crown radius (F) - - X

10
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4.4 Tension.

b.h.1 Sampling. Samples for the tension test shall be in accordance with
MIL-STD-105, AQL of 4.0 percent, Special Inspection Level S-3.

h.h.2 Mat « The screws shall be tested in sccordance with MIL-STD-1312,
Teat No. 8.

8.4.2.1 WVhea the screv is too short for appliecation of ths tension test, the
mmber of tansion test speeimens may de selected from the vire or rod from
vhish the ssyeows are to e made. Sueh vire or rod should reesive the sume
heot treatuset and otber processes as the production lots srepresested so that
will be the sams for WAA.

A.S.) Sampliag. Sempling for the hardpess test shall be in acecrdance vith
MIL-8TD-105, AQL of h.0 percemt, Special Inspectiom level S-3.

"
*
v i

h.5.2 + Hardness test shall be in accordance with MIL-STD-1702,
Test Bo. 6.

b.6 Decervurisation. Decarburization shall de determined by microexamination.
Specimens shall bs taken from a transverse section ¢f the shank of the finished
screv. The etchant shall be 5 percent nital. Microscopic examination shall be
made ot a magnification of 100 diameters. Sampling shall be in aceordeance with
MIL-8TD-105, AQL of 4.0 percent, Special Inspection Lewvel S-3.

3.7 Beed strustuwre. A longitudinal macrosection of the head and mot less
than .250 inch of the upper portion of the shank, after the heed forming end
heat treating process, shall de examined for intermal structure. Sampling
shell be in eccordamce with MIL-STD-105, AQL of A.0 percest,

Special Inspection level 8-3.

h.7.1 $Steg) screvs. Steel screvs shall de etched in an aquecus salutiom
containing 50 percent (hy volume) of hydrochloric ecid held at TO® to 82¢
Centigrads {(C) (260° to 180° Pahrenheit (F)) for a time sufficiemt to reveal
the macrostructure properly.

5.7.2 Aluminum-all crevs. Aluminum-alloy screvs shall be etched ia a 5-
to 15-percent (by veights agueous caustic soda (MaOH) solution at approximately
82°C (180°F) for a time sufficient to reveal the macrostructure properly.

This shall ba followed by washing in vater and dipping in a 1l0-percent (by
weight) nitric scid solution to remove black stains. Water washing and arying
sbhall follow.

h.8 Magnetic perticle inspection. The indicated discontinuities, crecks,
seans, and inclusions in lowv-alloy steel screva shall de determined by magnetic
particle inspection unless visual inspection discloses disocomtimdties vhich
wvould preclude the mecessity for ragnetic particle inspection. Magnetic
particle indications of themselves shall not be cause for rejection. If in zhe
opinion of the inspector, the indications are cause for rejection, representa-
tive samples shall be taken from those screvs showing {ndications vhich shall
bs further exsmined by microexamination to determine vhether the indicated
discontinuities are in eccordence vith the limits specified herein.

n
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L.8.1 Sempling. Sampling for magnetic particle inspection shall be at random
ia accordance with MIL-STD-105, with an AQL of 1.5 percent. The acceptance and
rejection numbers of this sampling plan shall apply to those screws which are
Judged defective or in nonconformance with the requirements contained herein
after wmicroexamination has been performed on those samples revealing magnetic
particle indications. Magnetic particle inspection shall not be required for
gcrews less than .250 inch in diameter.

4.8.2 Met . Magnetic perticle inspection shall be performed in accordance
with MIL~I-6868. Such inspection shall, in general, be performed on finished
screws, but in any case, subsequent to any processing operations which could
edversely affect the part. The magnetizing field shall be parallel to the
longlitudinal axis of the screv, primarily for the indication of transverse
defcets. Screvs shall not be dyed as an indication of magnetic particle
inspection in accordance vith sampling requirements of this specification.

Personnel conducting magnetic particle inspection shall be certified in accord-
anea vith MIL-STD-L10.

L.9 Fluorescent penetrant inspection. The indicated discontinuities, cracks,
seans, and inclusions in aluminum-alloy screws shall be determined by
flvorescent penetrant inspection. Fluarescent penetrant indications of thenm-
gclves thall not be cause for relection. If in the opinion of the inspector
th2 indicetions are cause for rejection, representative samples shall be taken
from thore screws showing indications which shall be further exemined by
m'croexamination to determine vhether the indicated discontinuities are in
socordsnce with the limits specified herein.

L.5.1 Sampling. Sampling for fluoresceant peheétrant inspectien shall be at
random ip accordance with MIL~STD-105, with an AQL of 1.5 percent: The - -
acceptance and rejection numbers of this sampling plan shall apply to those
gc™evwr vhich are judged defective or in nonconformance with the requirements
contained herein after microexamination has been performed on those samples
revealing fluorescent penetrant indications. Fluorescent penetrant inspectfon
shall not be required for screws less than .250 inch in dismeter.

4.9.2 Method. Fluorescent penetrant inspection shall be performed in accord-
ence wvith MIL-I-6866. Such inspection shall, in general, be performed on
finlched screvs, but in any case subsequent to any processing operations which
could adversely affect the part. Screws shall not be dyed as an indication of
fluorescent penetrant inspection in accordance with the sampling requirements
of this specification. Personnel conducting fluorescent penetrant inspection
shell be certified in accordance vith !IL-STD-L10.

L.10 Packeging, packing, and merking. Preparation for delivery shall be
exemined for conformance to Section 5.

S. PREPARATION FOR DELIVERY

5.1 Preservation, packaging, packing, and marking. Unless othervise stipu-
lated by the procuring activity, preservation, packaging, packing, and marking
ehodl be in accordance with the applicable requirements of PPP-H-1581 as
specified (see 6.2).

12
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6. 1iOTES
6.1 1lgtended use. The screws are intended for aircraft etructural applica-
tions, airframe wechanical subsystems, airborne mechanical equipment, and air
special xission mechanicel systems,
6.2 Opderini dats. Procurement Jdocunentc should specify:

a. Title, nunter, and date c¢f thir specification.

h, Dhata requirenents {see 3.1).

€. S part Jo. of the screv desired (see 1.2).

d. levels of packaging and packing required (see 5.1).
G.3 Apterisks. The zargins of thic apecification are maried vith n asterier
to indicate vhers clhanges (additionr, rodifi{cations, correctione, ieletiona)
from the previous icsus were made. TlLis was Zore as s convenience cnly and the
Goverument assuwes no liability vhatsoever for any inaccuracies in trese
notatious. ULidders and contractors are cautionel to cvaluate tlhe requirere=ts

of this docureant tasod ur the entirc content irrespective of t%e nar;ginal
notations and relationstip to the last previows issue.

Custodians. ‘popavin, .otivity:
Aoy - AV *{r Force - *"
Navy - &

Adr Force - 1°

Reviev sctivistier: tralest L 037 -110
Ary - W
~avy - ‘D

User Activiiles.
ey - 1
Defense "u,piy authes - IC
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INSTRUCTIONS. In a cemtinuing effort to make our standardization documents betier, the DoD provides this form for use in
_submutting comments and suggestions for improvements. All users of military standardization documents aré Invited to provide
gestions This form may be detached, folded along the lines indicated, taped along the looes edge (DO NOT STAPLE), and
Lled. In block 5, be as specific as pomihle about particular problem aress such as wording which required interpretation, was
too rigid, restnctive, looss, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems Enter in block 6 any remarks not related to a specific paragraph of the document. 1If block 7 is filled out, an
scknowledgement will be mailed to you within 30 days to let you know that your comments were receivad and are being
considered

NOTE This form may not be used to request copies of documents, nor to request waivers, deviations, or clarification of
specification requirements on current contracts. Comments submitied on this form do not constitute or imply suthorization
to waive any portion of the referenced document(s) or to amend contractual requirements.
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