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26 July 1989

MILITARY SPECIFICATION

PIN-RIVET, THREADED WITH HEX SOCKET
GENERAL SPECIFICATION FOR

This specification is approved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1  Scope. This specification defines the requirements for pin-rivet,
threaded, flush head, pin-rivet, threaded, flush crown head and pin-rivet,
threaded, protruding head, alloy steel, corrosion resistant steel, titanium and
aluminum alloy pins intended for use with a threaded, self-locking collar with
a controlled torque feature.

1.2 Classification. Pins furnished under this specifiction shall be of the
following head types and material classes.

1.2.1 Head types.

Type 1 - Pin-Rivet, Threaded, Protruding Tension Head

Type II - Pin-Rivet, Threaded, 100° Flush Reduced Shear Head
Type III - Pin-Rivet, Threaded, 100° Flush Crown Shear Head
Type IV - Pin-Rivet, Threaded, 100° Flush MS20426 Shear Head
Type V - Pin-Rivet, Threaded 100° Flush MS24694 Tension Head
Type VI - Pin-Rivet, Threaded, Protruding Shear Head

1.2.2 Material classes.

Class 1 -~ 7075 Aluminum, 45 KSI Fsu and 75 KSI Ftu

Class 2 - O6AL-4V Titanium, 95 KSI Fsu and 160 KSI Ftu

Class 3 - Alloy Steel, 95 KSI Fsu and 160-180 KSI Ftu

Class 4 - A-286 High Temperature Alloy, 95-115 KSI Fsu
and 160 KSI Ftu

Class 5 - Alloy Steel, 108 KSI Fsu and 180-200 KSI Ftu

Class 6 - PH13-8 Mo Corrosion Resistant Steel, 125 KSI

Fsu and 220 KSI Ftu

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
SA-ALC/MMEDO, Kelly AFB, TX 78241-5990, by using the self-addressed
Standardization Document Improvement Proposal (DD Form 1426) appearing at

the end of this document, or by letter.

AMSC N/A FSC 5320

DISTRIBUTION STATEMENT: Aups:/Apprioied! forwpubleic2teDeasets Wistribution unlimited.

Crerkne source to verify that this is the current version before use.
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2. APPLICABLE DOCUMENTS

2.1 Government documents.
2. 1.1 Snani fimatinnea arandardae and handhnanlre Imlace AFharurs se
—e T o ¥ Uyﬂ—b-&& -\ lh v A\JL 192 w? W CAiINACAL UOL CAliNd LU INdWNNJIJDWD e VildTwwdo WVWwiiGl MADO
pecified, the following specifications,; standards,; and handbooks of the issue

s i ds
listed in that issue of the Department of Defense Index of Specifications and
Standards (DoDISS) specified in the solicitation, form a part of this

f

specification to the extent specified herein.

FEDERAL
QQ-A-225 - Aluminum Alloy Bar, Rod and Wire; Rolled, Drawn, or Cold
Finished, 1100. -

QQ-&-Q;O - Aluminum Alloy Rod and Wire, for Rivets and Cold Heading.
QQ-P-35 - Passivation Treatments for Corrosion Resisting Steel.
QQ-P-416 - Plating, Cadmium (Electrodeposited).

PPP_H_16R1 _ Hamdrrama (FPaabkanara amd Dalatad Téama)l Danlbasime ~F

Lad 133 1 JVv i - al Uwal © \1 qoutTliTl o allu I VOCU dVvClo/y falhagllixg Ule

MIL-S-5000 - Steel, Chrome-Nickel-Molybdenum (E4340) Bars and
Reforging Stock.

MIL-S-5626 -~ Steel, Chrome-Molybdenum (4140) Bars, Rods and Forging
Qbanlsr (Lo AScamcend®d Aceald acdk S acmea)
DLVUCK \1OI' ALI'CI'Al L ﬂpp.LLUdb.LUHbI-
T1._.QS_HANLQ _ Steal Chrama Ninkal_Malvhdarmim (R740) Rare and Rafarcing
& bl b T N o’ NVGU‘, Widd VALRG T AV A iV ll\JJ-J MAASL) A\AM \W | W/ S CDL 0’ CGhiiNnd VWL AWV bd—llb
Stock (for Aircraft Quality).

088 - Heat Treatment of Alumlnum Alloys.
MIL-I-6875 - Heat Treatment of Steel, Process For.
025 =~ Anodic Coatings for Aluminum and Aluminum Alloys.
MIL-S-8879 - Screw Threads, Controlled Radius Root with Increased
Minor Diameter, General Specification for

Qa1 A T.‘- PN

MIL-L-46010 - Lubricant, Solid Film, Heat Cured, Corrosion Inhibiting.
MIL-H-81200 - Heat Treatment of Titanium and Titanium Alloys.
MIL-C-85614 - Coating Aluminum Pigment Fastener

MIL-L-87132 - Lubrlcant Cetyl Alcohol, 1-Hexadecanol, Application to

Fasteners.
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Method - Metals: Test Methods.

Standard No. 151
FED-STD-H28
MILITARY
MI1.-STD-105 - Sampling Procedures and Tables for Inspection by
Attributes.
MIL-STD-1312 - Fasteners, Test Methods.
MIL-STD-1949 - Inspection, Magnetic Particle
MIL-STD-6866 - Inspection, Liquid Penetrant.

for list of associated specifications)
(Copies of specifications, standards, drawings, and publications required by
suppliers in connection with- specific procurement functions should be obtalned

from the procuring activity or as directed by the contracting officer.)

~ PRy - < - o o
2.2 Other publications. The following documents form a part of this

specification to the extent specified herein. Unless otherw1se speclfled, the
jssues of the documents which are DOD adopted shall be those listed in the
issue of the DODISS specified in the solicitation. Unless otherwise specified,
the issues of documents not listed in the DODISS shall be the igsue of the

non-Government documents which is current on the date of the solicitation.

SCGCIETY OF AUTOMCTIV

AMSUQ28 - Titanium Alloy Bars, Forgings, and Rings 6A1-4V Annealed,
120,000 psi (825 MPa) Yield Strength.

AMS4967 - Tltanlum Alloy Bars, Forgings and Rings 6A1-4V Annealed,
Heat Treatable.

AMS5629 - Steel Bars, Forgings, Rings, and Extrusions, Corrosion
Resistant 13Cr-8.0Ni-2.2Mo-1.1A1 Vacuum Induction Plus
Consumable Electrode Melted.

AMS5731 - Steel Bars, Forgings Tubing and Rings, Corrosion and Heat
Resistant, 15Cr—25 5N1~1 3Mo—2 1Ti-0.006B-0.30V Consumable
Electrode Melted, 1800°F (980°C) Solutiion Heat Treated.

AMS5737 - Steel Bars, Forgings, and Tubing, Corrosion and Heat Resistant

15Cr-25.5Ni-1.3Mo-2. 1Ti-0,006B-0.30V Consumable Electrode

14N rannOry @
1650°F (900°C) Soclution and Precipitation Heat
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Source: https://assist.dla.mil -- Dow.
Check the source to verify that this is

loaded: 2016-05-08T16:30Z
he current version before use.
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(Application for copies should be addressed to the Scciety of Automotive
Engineers, Incorporated, 400 Commonwealth Drive, Warrendale, PA 15096.)

AMERICAN NATIONAL STANDARDS INSTITUTE

ANST B46.1 - Surface Texture, Surface Roughness, Waviness and Lay.

ASTM

™
- P
Trme
- LlIw
9 - Ten

(Application for copies should be adressed to the Aerospace Industries
Association of America, Inc., 1725 DeSales Street, Washington, DC 20036.)

(Non-Government standards and other publications are normally available from
the organizations which prepare or which distribute the documents. These
documents also may be available in or through libraries or other informational
services).

2.3 Order of precedence. In the event of a conflict between the text of
this specification and the references, other than specification sheets, cited

herein, the text of this specification shall take precedence.
3. REQUIREMENTS

3.1 Specification sheets. -The‘individual item requirements shall be as
specified herein and in accordance with the applicable specification sheet.

the event of any conflict between requirements of this specification and the

specification sheet, the latter shall govern.

3.2 Qualification. The pins (see 6.4) furnished under this specifictio
shall be products which are qualified for listing on the applicable Qualifi
Products List at the time set for opening of bids (see 4.1 and 6.5).

In
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s shall be manufactured from the material specified
ation sheet and as shown in TABLE I.

3.3 Materials. The p1n
n :

3.4.1 Dimensions. Dimensions and tolerances of pins shall conform to the
applicable specification sheet and shall apply after plating or coating.

a .
3.4.2 Construction. The pin shall be of one piece construction con51st1ng
of a manufactured head, shank, threads, and a hexagon socket as shown in

FIGURE 1. All pins excent the Class 1 aluminum alloy sins a1 hmeso
s excep - wu Qaaly PSS shall uave a

transitional :adlus between the shank and thp threads.

SHANK —/ \— TRANSITIONAL RADIUS

FIGURE 1. TYPICAL PIN CONSTRUCTION

P A MavandAa [ 1 VO T T 1 Y o s . ) . e s .
SeFed snire&ads. ile Uirlead dinmensions and designations shall be in
accordance with MIL-S-8879,

3.4.3.1 Rolling. The threads shall be fully formed by a single rolling
process before or after heat treatment as defined in the followin ng items (a),
(b), and (c) for the pin materials and sizes, unless otherwise specified in

the individual specification sheet.

Q

Source: https://assist.dla.mil -- Dowﬁoaded: 2016-05-08T16:30Z
Check the source to verify that this is the current version before use.
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(a) After heat treatment

"PH13-8Mo, tension head 10-32 thread and larger

(b) Either before or after heat treatment

PH13-8Mo, tension head 8-32 thread and smaller and shear
head all sizes

A-286, all heads and sizes

0
~
o
(

Aluminum, all heads and sizes

3.4.3.2 Incomplete threads. Threads adjacent to chamfer and adjacent to
shank as iliustrated in FIGURE 2 may be 1ncomp1ete. Incomplete threads may be
out of tolerance at major, pitch and minor diameters, but the transition from
complete to no thread shall be smooth and gradual.

3.4.3.3 Runout thread. The incomplete thread next to the shank shall
include a thread runout as illustrated in Figure 3. This runout shall
terminate at the end of the grip dimension length as specified on the
applicable specification sheet.

.4.3.4 Gra

S re ey NIi uiu Ll ‘ﬁ’ &LIT B GJ.-AI A LW did tue tlu Cads Suml o€ Con i OUD all
shall follow the general thread contour with the maximum density at the bottom
of the root radius as illustrated in Figure 4. Evaluation to be conducted at

50X or greater.

Heads. The heads sha.ll be formed by upset forging method. The
face of the p hall be oriented relative to the shank within

.5.
w-::

anle
Eh

Vv wiie Sl“ll
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3.4.4.1 Head structure and grain flow. A metallographic cross section of
the head shall show no detrimental defects (see 4.6.13) and shall exhibit grain
flow lines substantially as illustrated in FIGURE 4. The flow lines may be
broken by the finish machining or grinding operation. Evaluation to be
conducted at 10X or greater magnification.

3.4.5 Fillet radius (head-to-shank). The juncture of the pin head and
shank shall conform to the individual specification sheet. The fillet radius
on the following head types and material classes of pins shall be cold worked
after heat treatment:

Type I Protruding Head: Classes 2-Titanium, 5-Alloy Steel
180-200 ksi Tension, 6-PH13-8Mo

Type II 100° Flush Reduced Shear Head: Classes 2 - Titanium,
6-PH13-8Mo

Type III 100° Flush Crown Shear Head: Classes 2 - Titanium,
6-PH13-8Mo

Type IV 100° Flush MS20426 Shear Head: Classes 2 - Titanium,
6-PH13-8Mo

Type V 100° Flush MS24694 Tension Head: Classes 2 - Titanium,
5-Alloy Steel 180-200 ksi Tension, 6-PH13-8Mo

Distortions shall not exceed the limits given in FIGURE 5. Pins with a grip of
less than two diameters shall show evidence of cold working under
microexamination at 50X magnification or greater, and longer pins shall meet
the tension-tension fatigue requirement of 3.5.4.
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< LENGTH OF THREADS CONTROLLED _ >
8Y APPLICABLE SPECIFICATION SHEET \DJ |
—am /) INMAMAADL ETre
3}” | /o — |EAD THREADS [*—
GRIP U lMAXIMUM 2P
> gmﬂ'ﬁ'ﬁ: \DS "’ o~ CHAMFER

| SEE FIGURE 3 | | | X N (g}

ﬁ “\"“\ ~ | M\ /1777 AN /’“\-q———ﬁﬁ\
VAR \/ Vv O\
L—— TRANSITIONAL A _ I

eRADIUS ' \
Yl riowunc o2
ROOT —}
RADIUS

a. Point to be flat and chamfered. The angle of the chamfer on titanium
alloy pins to be approximately 379, and on other materials the angle
shall be approximately 45°.

o. Accépﬁability of dimensions for root radius, incomplete threads, lead
error and angle er; cr shall be based on comparator measurement.
Acceptability of other thread dimensions at maximum metal condition

~ shall be based on virtual (or effective) diameter gaging with gage
dimensions per applicable thread specification. Acceptability of other
thread dimensions at minimum metal conditions shall be based on actual

(or single element) measurement. Acceptability of grain flow or
discontinuities shall be based on metallurgical examination or fatigue -

ucSu, or both.

THREAD THREADS IN ACCORDANCE P ROOT RADIUS TRANSITIONAL

SIZE WITH MIL-S-8879 THREAD MIN MAX RADIUS
PITCH +.010

8-32 . 1640-32 UNJC-3A .03125 .0047 .0056 .075%
10-32 . 1900-32 UNJF-3A .03125 .0047 .0056 . 125
1/4-28 .2500-28 UNJF-3A .03571 .0054 | .00o04 . 175
5/16-24 .3125-24 UNJF-3A .041§7 .0063 | .0075 .225
3/8=24 .3750-24 UNJF-3A 04107 .0063 | .0075 .295
7/16-20 U4375-20 UNJF-3A .05000 .0075 | .0090 . 345
1/2-20 .5000-20 UNJF-3A .05000 .0075 | .00SC .355
9/16-18 .5025-18 UNJF-3A .05556 .0083 | .0100 L4us

FIGURE

2. INCOMPLETE THREADS, ROOT RADIUS AND TRANSITIONAL RADIUS

Q
7
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END OF.
GRIP
RUNOUT RUNOUT e
- ™ THREADS " "SEE
e T ASEEE TABLE
7T 1
snparo || \v/'\ /L / / / /7 o \!l /N
SHANK \/f / / NATURAL FLOW OF Y 7
MATERIAL PERMITTED /
ewoe [) J /4
ENO or— V-_ L— TRANSITIONAL RADIUS(L/)
ALUMINUM ALLOQY PIN STEEL,TI A-286, AND
PHI3-RMO PINS
1/ The transitional radius shall fair to the cylindrical shank with no
visible mismatch and shall continue to a theoretical cylinder
diameter at least .006-inch less than the shank diameter. The
transitional radius is not applicable to aluminum alloy pins. —_
LENGTH QF THREAD RUNOUT
Size (Diameter)
Standard 1/64 Oversize 1/32 Oversize
2.0 Piteh 2.5 Pitch 3.0 Piteh
FIGURE 3. THREAD RUNOUT
7\ /\ /\ e S (=
/ \ / \ / \ HINE T LT T
VANV L 111
1] ) [ RAR) LA 8 N} |
FIGURE 4. GRAIN FLOW IN THREAD AND HEAD =
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TYP 3 PLACES |
BELOW — \ \
\ \ BELO\N\ \
ABOVE — | \ |\ ABOVE —. | \ \
N \ _h N \ \
AN N \ I N A \ N\ .
) Ny NG = T
N A LT T &
\ EAN. / ¥ T
) | Kof ' { !
(|l L
N I N/
- L-‘- 002 MAX
TYP 3 PLACES o A |
A MAXIMUM
TYPE I TYPE II FLUSH
PROTRUDING REDUCED SHEAR HEAD
TENSION HEAD TYPE IIT FLUSH
AND TYPE V CROWN SHEAR HEAD : TYPE VI
NOMINAL FLUSH MS24694 AND TYPE IV FLUSH PROTRUDING
SIZE TENSION HEAD MS20426 SHEAR HEAD SHEAR HEAD
5/32, 3/16, 1/4 .062 .030 .035
5/16, 3/8 .094 .030 .035
1/16, 1/2 .125 .035 .040

Cold working of head-to-shank fillet may cause distortion of fillet area.
Distortion shall not exceed .002 above or below contour shown on pin

specification sheet.

above.

FIGURE 5.

FILLET RADTUS PERMISSIBLE DISTORTION

Distorted area shall not extend beyond "A" as illustrated

ForE Bl 'S

11

A B 7

" o —— -
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3.4.6 Hex socket wrenching element. The hex socket located in the threaded
end of the pin as illustrated in FIGURE 1 shall be in accordance with the
applicable specifiction sheet. Concentricity of the hex socket to the thread
pitch diameter is defined in TABLE II.

3.4.7 Conoentricitz (thread to shank). The concentr1c1ty of the thread
pitch diameter with the shank shall be within the values specified in TABLE II.

2.4.8 Straightness

S0 Licllpl

within the .1limits of TAB

_.’

shank.

E II.

TABLE II. STRAIGHTNESS AND CONCENTRICITY
STRAIGHTNESS OF SHANK CONCENTRICITY OF HEX | THREAD PITCH DIA TO

NOMINAL WITHIN VALUES FIM SOCKET TO THREAD PITCH | SHANK DIA WITHIN
DIAMETER PER INCH OF LENGTH DIA WITHIN VALUES FIM VALUES FIM

5/32 .0040 .010 .0045

3/16 0040 .010 .0045

1/4 .0030 .010 .0045

5/16 .0030 012 .0045

3/8 0025 014 .0060

7/16 .0025 017 .0060

1/2 .0020 .020 .0060

9/16 .0020 .023 .0060

3.%.9 Surface texture. The surface roughness shall be in accordance with

the requirements of the applicable pin specification sheet.

shall be measured in accord

ance with ANSI-BUb.1.

Surface roughness

o] 1N lmm b bemmnnbomacds Hamb bunanbmambt alvall AarralAan $Aanas 1A ahanwn

Ddete IV Nneduv uvitduLlciive. ncauv uvicauviukllv lladdld UTVTLUPY LELIOLLT,y olical alid
fatigue properties as specified herein and on the applicable pin specification
sheet without adverse effect on required metallurgical properties. Test of
mechanical and metallurgical properties shall verlfy the heat treatment.

3.4.1

Finish and lubrication.

pins shall be in accordance
thru 3.4.11.5 inclusive, as

The protective finish and lubrication of.

with the applicable documents indicated in 3.4.11

specified (see 3.1).

3.4.11.1 Ancdic coatings of pins shall be in accordance with MIL-A-8625.
3.4.11.2 Aluminum coatings of pins shall be in accordance with MIL-C-85614.

12
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3.4.11.3 Cadmium plating of pins shall be in accordance with QQ-P-416,
Type II, Class 2.

3.4.11.4 Passivation of pins shall be in accordance with QQ-P-35.

3 4.11.5 Lubrication of pins shall be in accordance with MIL-L-8937, and

T Q7429
ﬂAh—u-UlIJL.

3.5.1 Ultimate tensile strength. The pins shall develop the ultimate
tensile load listed in TABLE III when tested in accordance with 4.0.4.

a "\ el -l A
SeDe LOoubnl L[lE P.LHB :SUdJ..L L.UHLUI'U.I bU Liie U

uolie ar S .
values listed in TABLE IV when tested as specified in 4.6.5.

3.5.3 Hardness. The pins shall have a Rockwell hardness within the values
specified in TABLE I. The test shall be performed after heat treatment, but
prior to plating. Pins with the thread rolled after heat treatment shall have
the hardness tested before thread rolling.

-
9

1.5 r-%
uc <
ied and

5 T
loaded within the ate with 4.6.7 S
capable of w1thstanding a minimum fat gu life of 45 000 cycl . f no failure
has occurred at 130,000 cycles, testing may be discontinued. This test is not
applicable to pins having a grip less than two diameters.

: -
).).w 1E€NSi0MN=-CLe
va
a

~y = =

3.5.5 Emprittlement. Electrocadmium pLaceu Classes 3

d
develop cracks or a failure after a 72-hour stress durability
dead wei ght loading method in accordance with MIL-.STD-1312, T

R la i~ W s S - S e e s 5

load at least 851 of the minimum ultimate tensile strength per TABL

3.5.5.1 Embrittlement relief. The Class 3 and Class S5 cadmium plate pins
shall be baked at 1910 + 18°C (375° + 25%) for not less than 23
hours within two hours after plating for nydrogen embrittlement relief.

2.6 Matalluraical nronertiss.

~ Syasaas Qawtaa P vprs voawes

3.6.1 Decarburization and carburization. Decarburization and carburization
on Class 3 and 5 pins shall not exceed the limit specified in TABLE VI when
tested in accordance with 4.6.9.

13

Em=ww® 3 e 7 N - —— -
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TABLE V. TENSION~TENSION FATIGUE LOADING
(High Load is given. Low load = High Load -~ 10%)
NOMINAL CLASS 2 & TYPES CLASS 5
DIAMETER IT & III Iv I&V TYPEI &V
5/32 615 665 715 800
3/16 900 975 1,050 1,200
174 1,250 1,600 1,950 2,200
5716 1,920 2,530 3, 140 3,500
3/8 3,000 3,900 4,850 5,400
7/16 4,000 5,270 6,540 7,400
172 5,450 7,175 8,900 10,000
9/16 6,900 11,300 12,400
NOMINAIL CLASS 6 & TYPES
DIAMETER | 1II & III v I&V
5/32 650 650

3/16 970 1,250 1,560

/4 1,750 2,450 2,800

5/16 2,750 3,500 4,420

/8 u non 4.900 A QuN

A% Tywuu P-4 U,0%V

7/16 5,300 7,200 9,270

1/2 7,000 9,600 12,300

9/16 8,900 15,700

3.6.2 ‘scontiﬁuit . Pins having discontinuities equal to or exceeding

s
fied in TABLE VI shall be rejected when examined by
f.

either mmptlﬁ inspection or the penetrant method and as defined in 4.6.10
~ LInd A o Wit Meliwwi QliVv WO WIIVU QW GO UTL AUITU LIl TeWVe IVe
Care must be exercised to avoid confusing cracks with other discontinuities.

3.6:2.1 Cracks. Pins shall be free of cracks in any direction or
locgtlon. A crack is defined as a clean crystalline break passing through the
grain or grain boundary without the inclusion of foreign elements.

3.6.2.2 Laps and s Pins may not possess laps and seams, except in the
location specified in 3 b 2 5 and TABLE VI. A lap is a surface defect

appearing as a seam, caused by folding over hot metal pins or sharp corners and
then rolling or forging them into the surface, but not welding them. A seam is
an unwelded fold or lap which appears as an opening in the raw material as

received from the source.
Q=6=2 B Tnelugionnes Pine chaTl s)}ct'.'y no auvidanna ~AFf armmfamn Am gl @1
vvvvvvvvv Vi e 4 dlbed SIIG4L 1 IV T VLUCTIIUT Ul oul LlaclT VI oUb=ouWl 14l
inclusions at the thread root or head-to-shank fillet. Small inclusions in
other parts of the pin not indicative of unsatisfactory quality shall not be

cause for rejection.
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| ADC NON-PERMISSIBLE

L /. NON-PRESSURE __/ _/
SIDE

FIGURE 6. LAPS AND SURFACE IRREGULARITIES IN THREADS

-\—\ll

T LE Vi. The non-bear
more than three discontinuities.

(W8
o]

3.6.2.5 Thread discontinuities (laps, seams, and surface irregulaities).
Threads shall have no laps at the root or along the flanks as shown on
FIGURE Since laps a ometimes fbrmed in the rolling of the threads, small

1
e the fni—:'\

re
S A A elan Awas
viesS Oon une€ Cres
he irre tv
ne T 19

defined in TABLE VI.

ihla n
vatc p
es no

3.6.3 Hydrogen content (Class 2). Hydrogen content in Class 2 pins may be
as high as 0.0125% by weight (125 ppm) when tested in accordance with 4.b.12.

ucture and overhea

free from bursts, voids, or gross alloy segregation. Mlcrostructure shall also
be free from indications that it has been heated to a temperature above Beta
Transus without subsequently receiving sufficient mechanical reduction in the
Alpha Beta temperature range. The structure shall be considered overheated
when it exhibits all prior Beta grains and has no primary Alpha grains.
Structure of Class 2 titanium alloy which has outlines of equiaxial prior all

P mww o amle oy on b oy A

Beta grains and no primary Alpha is considered overheated.

18
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3.6.5 Surface contamination (Class 2). Except as specified in TABLE VI
the titanium pins shall be free of any oxygen-rich layer, such as Alpha case,
or other surface contamination. Examination shall be performed microscopically

at 250X to 500X magnification.

1ntergranular corrosion
loy pins, and general
n d

PRy iy W

in depth.

3

3.6.7 Plating burns (Classes 3 and 5). Plated surfaces shall be 1_1—;1. orm

in appearance ;ﬁd free of harmfuld erfections in accordance with th
requirements of the applicable platlng specification.

3.6.8 Grinding burns (Classes 3, 4,
grinding burns when examined as specified in 4.0.18.

3.6.9 Intergranular oxidation (Classes 3 and 5). Surfaces shall show no
evidence of intergranular oxidation when examined as specified in 4.6.17.

3.7 Surface texture. Pins shall have a surface texture indicated on the
applicable specification sheet.

3.8 Workmaship. Pins shall be of uniform quality and free from defects
f

etir ng their sgrv\nopahﬂafv-

affecting their serviceabilit

4. QUALITY ASSURANCE PROVISIONS

1 Responsibility for inspection. Unless otherwise specified in the

ract or purchase order, the contractor is responsible for the performance

11 i ction requirements as specified herein. Except as otherwise
specified in the contract or order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirements
specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections set forth in the
specification where such inspections are deemed necessary to assure supplies,

and services conform to perscribed requirements.

4.1.1 Inspection records. Inspection records of

f
shall be maintained and shall be avallable to the cust
minimum of five years from shipment of pins.

. Classification of inspection. The inspection requifements specified
erein are classified as follows: ’

a. Material inspection (see 4.3).
b. Qualification test (4.4).

¢. Quality conformance lnspection (see 4.5).

3 Materials inspection. Materials inspection shall consist of

ification supported by verlfying data that the materials used in :

cating the pins are in accordance with the applicable specifications and
Aa

1Q

R T T i N 7570 4 iiiCAW Y
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~— 4.4 Qualification test. Qualification tests shall consist of all tests
listed in TABLE VII and as specified under 4.5.

A A1 sl flmambiam moamea A eV i€l mmrblicme brmcmbt meemeVam V) i mlmt L

Toeted w 1 lilialliOll ILEC . dallillAalliull Lol Sdlpyles Sliald 151450 OL

'ne of the same diamete vrna,., and ~lace fAr whic 121l Ficarinn ie RAacirad

-l S -l i N AR, b b:t’c’ WA Wi e\J VWid A\sdrid uuu-&‘&-&wb&v“ D WUWCDdh WAl
and in the quant1tles spec1f1ed in TABLE VII under "Qualification Test."

4.4.1.1 Tensile and shear tests. Acceptance for qualification of both
ultimate tensile tests and double shear tests shall require that:

X-145(g) 2 M

DEFINITION OF TERMS:

M Minimum tensile or shear value per drawing
Y ITndividnal value in samnle
H dedi\d d V b iAlA & LA L A b AN A
X Average of X values
2 X Sum of squares of X values
IS¢Y2 e AP civm AP Y e liiad
\&A) oSquare o1 Sum OI A Valiues
N Number of parts in sample (7 for qualification)
g
(o Best estimate of standard deviation =
1/ N ZXZ (Z X)z .
[ 4 N (N -=1)
1.45 K factor for qualification sample size of seven (7)
specimens
2 is equal to or greater than
- /- Qmisasan suand ~FF
y QSyualrc 1ovL W

4.4.2 Certified test report. The qualification tests shall be supported by
a certified test report with the actual data for the tests specified in
TABLE VII and drawmqs including the following details: d'mnsan;_,___tglerances,
material identification, coating or plating applied, and heat teatment.

4.5 Quality conformance inspection. Quality conformance inspection
pertains specifically to production lots, and shall be accamplished on every
oroduction lot of the specific pin ranracantaed in a shinment. The inspection
FLWWLLUAI AUL UL Wi \.4 &b AN, yu ACTPHLTOTIILE Al @ Smiapnisises Ly 3= sl
shall consist of the exammatlons, tests, and the sample size specified in
TABLE VII under "Quality Conformance Inspection.”

N
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4.5.1 Inspection lot. An inspection lot is a production lot which is a
defined quantity of finished pins of identical configuration, fabricated from a
single mill heat or melt of material, produced as one continuocus run or order

or part thereof, and presented for inspection at the same time.

4.5.2 Sample. A sample consists of one or more pins drawn at random from
the inspection lot without regard to their quality. The total number of pins
in the sample constitutes the sample size.

4.5.3 Production lot inspection report. Each production lot of pins shall
have an-authorized inspection report on file. The report shall state that the
pins are from a production lot(s) which were manufactured, inspected and
accepted in accordance with the requirements of this specification. The report
shall identify the part number and the production lot number(s) and shall
include the actual test results or certification of conformance as required by
the applicable test method on all production lots represented in the shipment.

TABLE VIII. SAMPLE SIZE

SAMPLING FOR DESTRUCTIVE, TENSILE, SHEAR AND FATIGUE
TEST, AND FOR METALLURGICAL PROPERTIES

SAMPLE SIZE ACCEPTANCE REJECTION
LOT SIZE FOR EACH TEST NUMBER NUMBER -

Under 500 2
501 to 2,500 4
2,501 to 10,000 5
10,001 to 50,000 10
50,001 to 100,000 15
100,001 and Over 27

- 00000
[ O S N S

SAMPLE FOR HARDNESS TESTING
(Attribute plan based on Inspection Level S2 from Appendix to MIL-STD-105)

LOT SIZE SAMPLE SIZE ACCEPTANCE REJECTION
NUMBER NUMBER

Under 181

181 to 500

501 to 800

801 to 1,300
1,301 to 3,200
3,201 to 8,000
8,001 and Over

— —

G%U'\O-Q\J'lwl\)
OO0 0O0C0CO
— d wd d wh e b
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4.5.4 Screening. Screening (100% inspection, accompanied by rejection of
defective parts) may be applied at the inspector's discretion to any lot of
pins which is not acceptable by the sampling plans described herein. Screening
may be applled only to characteristlcs inspected by nondest ictive tests. For

accepted or rejected according to the test results of the prescribed sample.

4.5.5 Rejected lots. If an inspection iot is rejected, the contractor may
rework it to correct the defects, or screen out the defective pins, and

resubmit for reinspection in accordance with MIL-STD-105. Resubmitted lots
shall be inspected using tightened inspection. Such lots shall be separate
from new lots, and shall be clearly identified as reinspected lots.

4.5.6 Packaging inspection. The sampling and inspection of the

preservation, packaging, packing and container shall be in accordance with
PPD_U_12R1

A& b= JWU e

4,6 Test methods.

4.6.1 Material certification. Mill certification on all material shall be
Kept on file and available to the government.

un e 2 [ J— ]

T eV el ~ E.L h
inspections and tests, pro
that none of the character

examination procedure.

-2—.. TAA..
4LUTII

tic ay
rovided selection of ran
isties of the sample

ndom samples is maintained and
item

e are altered during the

" ea— G- Vol W -ty wiiw

4.6.3 Visual and dimensional inspection. The dimensional characteristics

of the pins shall be inspected for conformance to the applicable specification
sheet in accordance with the procedures and criteria as spe0111ec in TABLE IX.
All dimensional characteristics are considered defective when out of tolerance.

4,6.4 VUltimate tensile str‘ength. Pins subjected to tensile test shall be
installed and fully assembled in tension fixtures meeting the requirements of
MIL-STD-1312 Test 8. When testing countersunk head pins an alternate tension
cup must be used which provides a countersunk seat for the pin head. Loading
rates shall not exceed 100,000 psi per minute. This test is not applicable on
production lots of pins having a grip less than two times the nominal diameter
but a tensile test shall be ner*f'or'mpd on the wire or bar of sufficient lengﬂ;h
from which the short pins are formed, after it is heat treated. :

MIL-STD-1312 Test i3. Wnen testing pins having other than a protruding head
configuration, the bearing surface of the head shall not contact the shear
fixture. Loading rates shall not exceed 100,000 psi per minute. This test is

not applicable on production lots of flush head pins having a grip less than
two and one half times the nominal diameter and on production lots of
protruding head pins having a grip less than two times the nominal diameter but
a double shear test shall be performed on the wire or bar of sufficient length
from which the short pins are formed, after it is heat treated.

Source: https://assist.dla.mil -- Doevaloaded: 2016-05-08T16:30Z
Check the source to verify that this is the current version before use.
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4.6.6 Hardness. The pins shall be tested for Rockwell hardness on a
smooth, flat, prepared surface in accordance with Test 6, MIL-STD-1312. The

tests shall be performed after heat treatment, but prior to plating.

If pins

should have thread rolled after heat treatment, the hardness shall be performed

prior to thread rolling (see 3.4.3.1).

TABLE IX ASSIFICATION OF DIMENSICMAL DEFECTS

BB Bkt s e @

(Sampling and Acceptance at Random per MIL-STD-105)

CATEGORY DEFECTS INSPECTION METHOD CRITERIA
101 Diameter {Shank} Dimensiocnal Measurement
102 Grip Dimensicnal Measurement
103 Radius (Head-to-Shank Fillet) | Camparator Measurement
104 Thread Gaging in Accordance with
MIL-S-8879, FED-STD-H28
and FIGURE 2
105 Concentricity of Head and Dimensional Measurement
Thread-to-Shank Major A
1NE Qeraimhbnacse ~AF Chanl T Amnmrnrdancsa wi bh 1 &%
VI w Wk B &5llulw° Jd= WRAGALMN il STWAANAIL GBI NG WA Wi -
TABLE II AQL
10 Head Angle for Flush Head Dimensional Measurement
108 Surface Texture ANSI B46.1
109 Protective Finish Dimensional Measurement
110 Squareness of Head Bearing
cn'F:nn o Q":’ﬂ‘f fﬂf Di__ﬂmsimal Maacurement
Protruding Head
201 Length Dimensional Measurement
202 Protruding Head-Diameter Dimensional Measurement
and Thickness .
203 Bex Socket Dimensional Measurement Minor A
204 Concentricity of Hex socket Dimensional Measurement 2.5%
to Pitch Diameter .. \ Fel AQL
205 Lubrication Visual and Feel
In Accordance with NAS526 In
Modified for Stylus and Accordance
Flush Head Gaging Block Usages for These with
Haad Q'—u'laa and TARILE X NASR27
206 Thread Chamfer Dimensional Measurement Minor B
207 Protruding Head Chamfer Dimensional Measurement 4.0%
AQL

24




Downloaded from http://www.everyspec.com

MIL-P-87988

4.0.7 Tension-tension fatigue strength. The pins specified in TABLE V to
m mesbhidambad ba o Oabld e b ommd —t 11 [V Y SR T [N R I D SR I SN S
VT oubjtliutu Lo uvie Ldb&suc LESL Sliddl VB 1llSudllied 1Ll 4 LeSL 1lXiure
snhaetantiallv maotine tha rmanniramante T _QSTN_1212 Taes+ 11 Tha nine ahald
MWuMuD viallvalddd g WL VAIIR Vil I CYKdl CINClIVe Wi b ALTW AW VG Ve ATW tile 4UT pPLliio ollad i
be tested in maximum grip when engaged to the internal threads of the test

(<)
collar, and the collar or nuts hall be installed with only sufficient torque
to overcome the self-locking torque characteristics. This test is not
applicable to pins having a rip less than two diameters.

4.6.7.1 Fatigue loads. The test loads shall be applied at 300 to 18,000
cycles per minute at room temperature. The applicable high load and low load
(in nnundq) shall be 'in accordance with TABLE V and within the tolerance as

LE LR S =2 - IR BN Ry & e el Y Vaa > o Ve Wsemia Y dewe Cas s

spec1f1ed by NAS1069. T
indicated below:

> plo

:'.!'

e fatigue life shall be over the number of cycles

Average Minimum Continue Calculate
All Individual Test to Average on

Samples Sample Not Over Failure or

65,000 45,000 130,000 130,000 Max

4.6.8 Embrittlement. Upon completion of the stress durability test in
accordance with 3.5.5, the Class 5 pins shall be checked for the presence ox
cracks by magnetic particle inspection per MIL-STD-1949.

4.6.9 Decarburization and carburization. Decarburization and carburization

on the bearing surface of the head, head-to-shank fillet, shank and threads on
the Class 3 and 5 pins shall be determined by microexamination. Logitudinal
specimens shall be taken from the finished p1n as shown in FIGURE 7 and the

amoae

mlcr‘oscoplc examlna'cmn made at 100X mgnn ication. A micro hardness

—rmsmma 11 be taken on all ai emrmm Y a e ML e 33— b AN Ll
UI aveioc DIIQ.L.L U€ uvaKern On 4ail qucab;uudu.l.c Ddﬂly.l.cb. L€ I ULIIEDS dalb .VV) dncu
shall convert to the same Roolkwell "C" range as that of the core, within the
Shall convert UC Lne same hogxwesll ange chat ol The core, witnhin Lhe

limits of TABLE I.

4,6.10 Discontinuities. The Class 1, 2, 4, and 6 pins shall be examined
for discontinuities by the penetrant method specified in MIL-STD-6866, Type I,
Metnhod B, except that penetration time shall not be less than 30 minutes. The
Class 3 and 5 pins shall be magnetic inspected per MIL-STD-1949. Indications

shall be evaluated hv metallurgical examination as specified heraunder

wislama Wi WV oedwala M ViR e Al B e P HIRST VLS ) OpCledls AW v CWidSd o

Marking of individual pins is not required.

4.6.10.1 No indications present. When no penetrant indication or magnetic
particles are present, whichever is applicable, microscopically examine the
random sample size at 50X to 100X magniflcatlon for conformance to the limits

—4£ MA oD IrT ___ a2 1ITTTT ma_ e - Y ~ - .
of TABLES VI and VIiII. inis samp.l.e may aiso be used for examination of surface
At amImadb 3 A md Avesad rmirAab o ssea roenen { wn ey e b o den N mrr AwmA AAaaacal Swmbd e
LUlLIvAQilAllGV4AUlly WdiLl VoLVl ULbVUL Ty xialll xl WuLily Ml aAdlll 1L 1LUW allu uc Il i1sauvivll
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.6.10.2 Indications present. When penetrant indications or magnetic
particles are present, whichever is applicable, microscopically examine at 50X

to 100X magnification to determine whether the indications reveal
discontinuities exceeding the limits specified in TABLE VI. If one or more
discontinuities are found, the entire lot may be rejected or recommend

penetrant or magnetic partlcle screening to reject all pins with similar
indications. Pins used for metallurgical examination of discontinuities may be
used for part or all of the sample for examination of other metallurgical
characteristics.

I/- MINIMUM DIAMETER

I/ vV
D~ o [ el _‘_L
v !
- ~--—2 — oot — D

:?l

-——

U | % ] Y
ﬂn Ll !T __
i T I IO
U 1%

NOTES:
(1) Pins shall be sectioned as shown by the sectioning arrows as required
for micro and macro examinations.
(2) To detect the presence of cracks in the corners of the hex socket, the
hex-socket shall be sectioned at 90° shown.

(3) Pin shall be examined for internal and surface defects to the limits
of TABLE VI.

4.6.11 Hydrogen content (Class 2). Material shall be removed from the
head-to-shank fillet area from one (1) pin taken from the inspection lot. The
hydrogen content shall then be determined from the sample by the wet chemical
method in accordance with ASTM E120, by spectrographic methods in accordance
with Federal Test Method Standard No. 151, Method 112.2 or other approved

E I | o~ o
iCali meTtnodas.
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4.6.12 Microscopic examination. To mlcroscoplcally examine a specific area
3 1o <

TN A nmin Fha nin ohall ha ArvAca_aanksAnaAd anamrmAanmAaa s DTITDR 7 Tha
il Q iy Vil Phil DiG4d VS L VooTOTOWLVAVLICTW J.u QAviLwil ualive 'IJ.UU & A\IVIUS | e Fyi—
macroexamination or microexamination shall then be conducted at the
magnification as specified for the individual test under examination.

4.6.13 Intergranular corrosion (Class 1). The aluminum pins shall be
subjected to the intergranular corrosion test as specified in Federal Test
Method Standard No. 151, Method 822. At the end of the immersion period the
pins shall be cross-sectioned in accordance with FIGURE 7 and microscopic
examination made at 100X as specified in Federal Test Method Standard

No. 151, Method 822.1.

4.,6.14 Plating burns (Class 3 and 5). The surface texture and condition
shall be visually examined in accordance with the requirements of the
applicable specification governing the plate coating.

1 A& 185 Pratantiwra fimtah amd Tinihmds Aaab iAn e AiLiald (ocoa A 2)Y camnlac

Tewe s Al WVvewwvd Ve d Allddil QliIN LUV 4 whi\lile nucu O}IC\-.-LI.J-CU NG Ve Dculy-l.co
taken as specified in 4.6.2 shall be inspected for adequacy of the finish in
accordance with the applicable specification of 3.4.11.

4.,6.16 Surface texture. Pin samples taken as specified in 4.6.2 shall be
examined for conformance with surface texture requirements specified in 3.7 and
a

___________ AVNICT DhE

be examined by a method of measurement in accordance with ANSI B40.1.

[wy
| oid
[

Wi

ation= The presence of intergranular oxidation

4.6.17 Interoranular d
d in accordance with MIL-H-6875.

------ e R I~ 33

r ox
shall be determined bi metho

4,6.18 Grinding burns (Classes 3, 4, 5 and 6). Indications of grinding
burns shall be cause for rejection. They are (untempered martensite) white
streaks appear‘lng on the surface of the test sample after the test 1s conducted

a. Remove all foreign matter from the pin such as grease, dirt,
plating, or oxide fiber.

b. Rinse the pin in cold water. If water breaks occur, pins shall
be recleaned.

Immerse and agitate the pin in a 4 percen

-—tamass s Kot o~vave L - - - sem Ve mw

acid for approximatel 30 seeenas;

0

d. Rinse in cold water and dry pin.

e. Immerse the pin in 2 percent solution of hydrochloric acid in
acetone for 30 seconds.
f. Rinse in cold water.

g. Rinse the pin in 5 percent sodium bicarbonate solution.

h. Rinse the pin in hot water and dry.
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5.1 Packaging requirements.

6. NOTES

0.1 Intended use. Pins procured to this specfication are intended for
Joining airframe structural elements which require high strength and high
i

fatigue strength. The pin is inserted from one side of the assembly with a
collar threaded into place from the other side. The assembly of the fastener
is completed by utilizing an installation tool which has a hex wrench that

engages the hex socket of the pin, thereby holding the pin stationary while
applylng torsional force to the collar per MIL-C-XXXXX. After the tension
preload is attained (to the prescribed torque) the dr1v1ng portion of the

collar shears off, thus completing the installation of the fastener. The
installed assembly shall meet the specified strength requirements.

6.2 Ordering data. Acquisition requirements shall specify the following:

a. Title, number, and date of this specifi®ation and the applicable
specification sheet.
b. Applicable specification sheet part number (see 3 1.

3 -~ Al s oot DDD ———d e -
c. Degree of protection in accordance with PPP-H-1581, ordering data
(see 5.1).

6.3 Pins procured under this specification for military use are to be
limited to the varieties delineated within this specifiction and on the
applicable specification sheet. Personnel of the military departments are

PR Y /G S S SR

requested to refer to these documents for guidandce.

6.4 Definitions. Throughout this specification when the words "pin" or
"pins" appear, they will mean the following:
"pin" - pin-rivet, threaded.
"pins" - pins-rivet, threaded
6.5 Qualification. With respect to products requiring qualification,
awards will be made only for products which are, at the time set for opening of
bids, qualified for inclusion in Qualified Products List (QPL No.) whether or

not such products have actually been so listed by that date. The attention of
the contractors is called to these requirements, and manufacturers are urged to
arrange to have the products that they propose to offer to the Federal
Government tested for qualification in order that they may be eligible to be
awarded contracts or purchase orders for the products covered y this

specification. The acti esponsible fo

v“vl 5 I" Ur‘ i
ASD/ENES, erzh Pattersgn AFB, OH 45433 and information pert
ts may be obtained from that activity.
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6.6 Kev word listing:
a. Pin
b. Hi Lok Pin
c. Rivet
d. Threaded Rivet
Custodians:
Army - AV Preparing activity:
Navy - AS Air Force - 82
Air Force - 99 ’ '
Agent:
Review activities: DLA - 1S
Army - GL
DLA -~ 1S (Project 5320-0541
NSA - NS

User Activities:
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71. DOCUMENT NUMBER

2. DOCUMENT TITLE

MIL P 87988

PIN RIVET,THREADED WITH HEX SOCKET,GENERAL SPECIFICATION FOR

3a. NAME OF SUBMITTING ORGANIZATION

4. TYPE OF ORGANIZATION (Merk one}
I I VENDOR
eed

[:] USER

b. ADDRESS (Street, City, Stete, ZIP Code)

|

D MANUFACTURER
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AR

8. PROBLEM AREAS
a Parsgraph Number snd Wordina:

b. Recommended Wording:

-

. Resson/Rationsie for Recommendation:

8. REMARKS

Ta. NAME OF SUBMITTER (Lest, First, MI) — Optionsl

b. WORK TELEPHONE NUMBER (Include Area
Code) — Options!
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