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INSER~, SCREW-73iR.EAO,HELICALCOIL

This-specificationis appfovsdfor use by 811 Departments
,,

and Agsneies of-the Department 6f Defense.

1. SCOPE

1.1 @& This specification covers helical coil ‘screw-threadinserts made from
formedwire, the inner surfaces of which, after asssmbly,providethreadsas specified
on the appIicable14sstandard,drawing,or part descriptivedocument.

1.2 Classification.Ins&ts shallbe of the followingtypesand classes,as specified
(see6.2):

Type I - Coarsethread
Type II - Fine thread
Class 1 - Free running
Class 2 - Screw locking(self-locking)

Type III - Taper pipe thread
Class S - NPT pipe thread
Class6 - ANPT pipe thread

Type IV - Metric - spark’plug thread
Class 3 - Staking(sparkplug thread) .

2. APPLICA8LS00CLm4ENTs

2.1 The followingdocurnsnts,of the issuein effeet on dateof invitationfor bids or
requestfor proposal,form a part of this specificationto the extentspecifisd herein.

SPECIFICATIONS

Federal

●PPP-H-158i

Milita~

MIL-P-7105

MIL-S-8879

STANOAROS

Federal—.

FED.STD-66

FederalTest Method
StandardNo. 1S1

Hardware(Fastenersand RelatedItems), Packagingand Packingfor
Shipmentand Storageof

Pipe Threads,Taper,AeronauticalNational
GeneralRequirementsfor
ScrewThreads,Control1cd RadiusRoot with
GeneralSpecificationfor

Form, SymbolAWT ,

IncreasedMinor Oia.meter,

Steel: Chemical Composition :nd Ha@enabi 1 it y

Metals; Test Methods

;
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Military

MIL-STO-1O5
MIL-STO-1312
W901.S
m9071

!S16997

NS.21209

NS33S37

uS122076thzw
NS122115

N3122116 thru
N-5122155

MS122156 thru
t43122195

?4S122196 thru
MS122235

!+ S124690
w3124691 thru

N5124730
14S124731 thru
MS124770

WS124771 thzu
Ki124810

N3124811 thru
NS1248S0

SamplingProceduresand Tables for Inspection by Attributes
Fasteners, Test Methods
Insert - 18-1.5k94 Aviation Spark Plug Helical Coil
sosses, 18-I.50W4Spark Plug Ilread Helical Insert,Standard
Dimensionsfor
Screw, Cap, SocketHead-Hexagon,A11oY Steel, CadmiumPlated,
ONC-3A
Insert,Screw Thread,Coarse and Fine, Screw Locking,Helical
coil, C&s
Insert - StandardDimensionsfor Coarse and Fine Thread Helical
Coil, Assembly
Insert-CPfS Helical Coil CoarseThread, 1 Dia Nominal Length

Insert-CRSSHelicalCoilCoarseI%read,1-1/2DiaNominalLength

Insert-CIWSHelicalCoil CoarseThread, 2 Dia Nominal Length

Insert-CRES Helical Coil Coarse Thread, 2-1/2 Dia Nominal Length

Insert-CR5S Helical Coil Coarse Thread, 3 Oia Nominal Length

Insert-CPES Helical Coil Fine Thread, 1 Dia Nominal Length

Insert -CSSS Helical Coil Fine Thread, 1-1/2 Oia Nominal Length

insert-CRSS Helical Coil Fine Thread, 2 Oia Nominal Length

Inser’t-CSSS Helical Coil Fine Thread, 2-1/2 Dia Nominal Length “o

Insert-CSSS-Helical Coil Fine Thread, 3 Oia Nominal Length

(Copies of specifications, standards, drawings, and publications required by suppliers
in connection with specific procurement functions should be obtained form the procuring
activityor as directedby the contractingofficer.)

2.2 other publications. The followingdocumentsform apart of this specification to

the extent specified herein. Unless other..’ise indicated, the issue in effect on date

of invitation for bids shall apply.

National Bureau of Standards

Handbook H28 Screw-Thread Standards for Federal Services

(Applicationfor copies should be addressed to the Superintendent of Documents,I.%vem-
mentPrinting Office, Washington, D. C. 20402. )

American National Standards Institute

ANSI S46.1 Surface Texture (Surface Roughness, Waviness, and LaY)

(Applicationfor copies shouldbe addressedto the American National Standards Insti-
ture, Inc. , 1430 Broadway, New York, New York 10018. )

National Aerospace Standards

NAS 1S03 thru 1320 Bolt, Shear - Hexagon Head

(Applicationfor copies should be *ddressed to the National Standards Association, Inc. ,
lj21 Fourcee”th Street, X. X,, Washington, O. C. 2000 S.)
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American Society for Testing and Materials

ASTM-E-8 StandardMethodsof TensionTestingof MetallicMaterials
ASTM-E-290 StandardMethod for Semi-GuidedSend TestforOuctilityof

MetallicWteZia15

..

0
)

,:.:..

‘o

(Applicationfor copiesshouldreaddressedto tbeAmericanSocietyforTestingand
Materials,1916 Race Street, Philadelphia, Pennsylvania 19103. ) ,,. .

3. RSQUIRSMSWTS

3.1 Material. Unless otherwise specified on the dra~ing, tbe wire shall be m8nufac-
turtd ‘ion furnaceor electricarcfurnacesteel,colddran, and shapedby
rolling to conform to this specif i cat ion ~d the applicable MS standards.

3.1.1 Chemical composition. The chemical composition of the wire shall conform to
table 1 or type 304 of FED-STD-66(see4.4.1).

Table 1. Chemical Comp-asition

Check analYsis

Element Aoalysis(percent) Under Over
(reininnun1 [maximum)

Carbon 0.1S❑u ---- 0.01
Manganese 2.00Max ---- 0.04
Silicon 1.00Max ---- 0.0s
Phosphort+ 0.045 MOx .... 0.01
5U1fur 0.03s n!ax ---- 0.01
Chromium 17.00 to 20.00 0.20 0.20
Nickel 7.00 to 11.00 0.1s 0.15
!401 ytdenum 0.60 max . . . . 0.03
Selenium 0.3s mx ---- 0.03
Copper 0.30 ❑ax . . . . 0.03

L

3.1.2 Tensile strength. Sefore coiling into parts, the wire shal 1 have a tensile
strength not lower than 150,000 pounds per square inch (psi) (see 4.4. 2) .

3.1.3 Cold -betiding. Wire from which the inserts are made shal 1 withstand, without

cracking, bending at room temperature through an angle of 1S0 degreesaround a diameter
●qual to twice the cross-sectional dinension of the wire in the P1ane of bend
(see 4.4.3).

3.2 - me detail d’?ign ‘“d dimensions Of the inserts shall cOnfO~ tO the
appl lcabl e MS standard, drawing, or part descriptive document.

3.2.1 Swface texrm-e. I!len the design or application makes it necessaryto control
the mrf ace roughnessof the insert, the a 1lowable roughness shall be 32 micro inches AA
or as specified in the detail specification or the product drawing. Roughness shall be
specified in accordance with the method outlined in ~SI B46.1.

3.3 Threads. “Class 1 inserts (WS122076 thru !4S12227S, and MS124651 thnt M8124850).
and cl~serts @s21209) , when assembled in accordance. with !1S33537, shall accept
threads which conform to MIL-S-8879. After assembly, class 1 tmd class 2 inserts shall
conform to the minimum and maximum lengths specified on M533S37. Cl:iss 3 in Selt S
(WS9018), when assembIed, shall form threads in accordance with P5!3071. Class 5 and
class 6 inserts, when assembled in accordance with the applicable design standard Or
drawing, shall f.ann threads conforming to Handbook H28 and MIL-P-?105, respectively.

3.4 Screw-locking-torque. The class 2 insert. when assembled in :iccordance with
NS33S37 and tested i“ accordance with 4.4.4, shal 1 produce torque in accordance with
the values specified i“ table I I

3
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● Table II. Pound- inches Torque at Room Temperature
(

Fine thread series

-

Coarse threa series

Minimum
breakway
torque

,,..

1
MLuillum
locking

salt size .torque,
installation
or removal

salt siie

2 I 7. 1/ 0.086-56 1.25 3. ~1
0.099-48 2 7. 11
0.112-40 3 10. ii
0.125-40 4.7 13.“ xl
0.138-32 6 1.0
0.164-32 9 1.5
0.190-24 13 2.0
0.250-20 30 4.5
0.3125-18 60 7.5
0.37S-16 80 12.0
0.4.s7s-14 100 16.5

0.099-56
0.112-48
0.138-40
0.164-36
0.190-32
0.2s0-28 ;0
0.312S:24 60

0.375-24 80
0.437S-20 100
0.s00-20

I
1s0

O. 562S-18 200

3 10.g
6 1.0
9 1.s

13 2.0

3.s
6.S
9.s
14.0
18.0
24.o

.,,:,

. . . . .
0.62S-li- 300

400
600
800
900

1.000

32.0
So. o
70.0
90.0

117.0
143.0
163.0
190.0

0.500-13
0. S62S-12
0.625-11
0.7s0-10
0.87 S-9
1.000-8

150
200
300
400
.600
800
900

1,000
1,1s0
1,350

24. o
30.00.750-16

0,87S-14
1.000-12
1.125-12
1.2s0-12

40.0
60.0
82.0
110.0
137.0
16S.0

1.37s-i2
1.SOO-12,

1;1s0
1,350

1.12 S-7
1.2s0-7
1.37S-6
1.S00-6

18s.0
210.0l---

~/ Ounce-inches.

S.s Vibration.‘S’beclass2 insertshal1 withstandthe.vibrationtestspecifiedin
4.4.s.

● 3.6 Identification of product. Lhplatedclass 1 inserts shal 1 be furnished in
bright stainless steel f inish. Cadmium plated class 1 insefis shall be gold to yellow
iridescent in color. Unplated class 2 inserts shall be coated with a red dye. Cadmium
plated class 2 inserts shall be olive drab to dark brotni in color. Class 1 and 2
inserts coated with a dry film lubricant shall be dark gray to black in color. On
inserts that are cadmium plated the cadmium shal 1 be 0.0001 inch nominal thickness.

Workmanship The formed wire shall be of uniform quality and temper; smooth;
~i~a”;~om kinks, waviness, splits, crscks., laps, seams, scale, segregation,
and other defects which may impair the serviceabi lit y of the insert.

4. QUALITVAE3u8ANCEPROVISIONS

4.1 Responsibilityfor inspection. Unless otherwise specified in the contract or
purchase order, the supPl ier is responsible for the performance of al1 inspection re-
quirements as specified herein. Except as otherwise specified in the contract or
order, the SUPPI ier may use his ohm or any other facilities suitable for the per-
formance of the inspection requirements specified herein, unless disapproved by the
Covefnment. ?he Gwernment reserves the right to perform any of the inspections set
forth in the specification where such inspections are deemed necessary to assure
SUPP1ies and servitrs confom to the prescribed requirements.

o
4
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Incorrect surface roughness

Incorrect dimensions

Incorrectdesign

Incorrectidmtification

3.2 Minor.

3,6 Minor

instruments

Standard:measifini,”:.
:’instmmentsor,“..;.,
visual cOmp@sOn

. specimen?.,

Standard measu.rini ,“
ins:~mt?~

.+isual ,.,. “

visual ‘ “:’

Visual .3.7 MinorPoor workmanship

4.4,2 Tensile strength.““Twosamplesrepresentativeof the “insert Mate?lal’ shall be.
tested i< accordance with test method AsTM-E-8 for compliance with 3.1 .2.’ ~

4 .4,3 Cold .b.xdi”g, Two samples representative of the imert maccrial shall be
tested in accordance with test method ASTM-E-290 for compliance with S. 1.3. ,.
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● 4 .4.4 Scieis- lockingt6r@o (class2. inserts). The torquetest shal1 consistof a
lS-cyclE,rooti-temperaturetorquetest;using cadmium-platedbolts,or screwsin accor-

., dancewith table.IV,snd with thr6sdlengths@eater th~ the nut thicknessesof
tible IV. The bblt or sciiwpitchdi~eter, afterplating;:shal1 be class 3A. A
new bolt or screwand a ‘new.tapp.&d,hol,e.shal1be,used for ?ach cOmPlete15-cYcle,,,.. ,. test. ?he inseri~$inll%6 nsse@lw. in A nut lm accor~ce with table,IV. Boltscnd ~
SCTOHSwst ‘assemblefksely,with, the.fingiis,up to the lockingcoil or coils. The
b61t or screw shallbe tiiigw -d disengaged@m the asse?bledinsertfor 15 full
installationand removalcycleswithouttiial loadon the insert. The test shal1 be
run at a rate S1OW enoughto Yield? dep~d?ble m?asureO: torquemd avoid~eatiq8
of the bolt. A bolt shil1 be consideredfullY’;installedwhen threethreadsextend
past the end of the 16ckingc.oil$of the insert;the ?efi~alCYC1e shal1 be con-
sideredcompletewhen the lockifi8COilsare disengag~.

4.4.4.1 M~iti locking.Ca:&ue. &axiqnnlockingtorqueshal1 be the tJWiGtUM
torq”a,ViIILIeemqmterd .onWY i%stallntion or %ujval cycle and shallnot exceed
the values specifisdiiitable 1I. t&xiimimlockingtorquereadingsshal1 be taken
on tho first and seventhiiistallatio?icyclesand on the fifteenthremovalcycle.

●

L

4.4.4.Z Wiimum breakway.torque. Mini’ br+kway torqueihal1 be the ❑inimum
torquerequiredto W8- reusivar’of the s;c&wor bolt from the install~.Wsition
and shallbe recordedat the syirt,:fthe fifteenthremovalcycle. The torque
valuefor any cycle shsllbenot lessthan the applicablevalue shownon table II.

4.4.s Vibration(class2 insetis). ~e v,ibrati?ntest is’waivadfor insetis
sizesbelow0.190-32and sizes largerthaiiO:S00-20threadsize,pnvidsd the insert
of 0.S00-20threcd sizewith the itie t@ ‘ad design lockingelementhas satis-
factorilyy passedthe vibrition t?$t. TKe vibration.test is also waivsd for insefts
of nominall&igths6ther thb 1-1/2ditieter5,provided,the 1-1/2diameterinserts
havethe ssme typo qd desire 16gkisigelaientsas the insertsof other lengthsand
have satisfactorilypa;sed the vibrationtekt.

4.4.5.1 Method

a. Five i~ples of edch size shallW teste@. The insertsshal1 be installedin
the test nuts listedin tablev. iridthen as+rn,bledon the test fixturesho~ in
MIL-sTo-1312,test No. 7.

b he insert-nut.assi!rnblys!iall.,be screwej:~}: the ~e~~ ~lt ad tighten~ to
iie toiquespecified in .tibl@V. llt.iiic.ximiihprevai1ing torquebeforeclamping
shallbe recorded.

Reference1ines shkl1 be scrib~ on the boltsand in?eit-fiut~sssmbli?sto
&eniiirierelativemotionor looseningof the assembly. Also the slidingsurfaces
of the test fixtureunder the cylinderflangesand washersshouldbe :igh!lylu?ri-
citedi+th SPE,20oii S+6th,atthe Cylinderassemblywill freelYtraversethe slots
of the fixturk.

,.

d. fie fixture shall then be iibiated with an ‘essentially sinusoidal wave fO~ at
a frequency of 1750 to 1800 CYC1*S per minute tid, double amplitude of 0.450 :0.015
inch. The test shall be run for 30,000 cycles. If, prior to the completion Of
30,000 cycles, an insert-nut ask.ernbly f.atites completely off a bolt, the test shall
be stopped.

e. Breakway torque after vibration:hal1 alsobe measuredafterthe insert-nut
assemblyhas been unseatedfro,rnthe ‘cl&mped posit ioii.

6.

,
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● Table IV. Dimensions of Insert Nuts arid Bolts Required for Test Assemblies

Test Nuts ~f Bolts for Torque
and Vibration Tests

Tests Across Flats Thickness ~1 Basic MS or NAS
(Nnximum) +0.010 Part Number

-0.000

0.099-56 LOAF-3B o 2s0 o 171J
0.112-48UNF-3B 0:312 0:190
0.138-40 13NF.3B 0.344 0.240

: 0.164-36 UNF-3B 0.375 0.280

z 0.190-32 UNJF-3B 0.437 0.320 NAS1303
$ 0.2 S0-28 0?4JF-3B 0.s.00 0.410 NAS1304

0.3125-24 ONJF-3B .0.562 0.s10 NAS1305
~ 0.375-24 UNJF-3B o. 68B 0.600 NAB1306
m 0.4375-20 UNJF-3B 0.7s0 0.710 NAS1307
g 0.500-20 OUJF-3B 0.875 0.800 NA51308
* 0.5625-1S ONJF-3B 0.937 0.900 NAS1309
~ 0.625-18 UNJF-3B 1.062 0.990 NAS131O

0.7 S0-16 ONJF-3B 1.250 I .190 NAS1312
: 0. B75-14 UNJF-3B 1.437 1.380

1.000-12 07AJF-3B 1.62S
t4As1314

1.62S NAS1316
1.125-12 UNJF-3B 1.B12 1.770
1 .2s0-12 UNJF-3B

NAS131B
2.000 1.960 NAS1320

1.37S-12 LR4JF-3B 2.1S7’ 2.150 ----

1.500-12 ONJF-3B 2.1B7 2.330 ----
..

0.086-S6 ONC-3B 0.188 0.1s0
0.099-48 UNC-3B 0.2s0

14S16997
0.170

0.112-40 ONC-3B 0.312 0.190
0.125-40 ONC-3B 0.344

M?.16997
0.210

0. 1SS-32 UNC-3B 0.344 0.240
0.164-32 UNC-3B 0.37s

AW6997
0.280.

: 0.190-24 oNC-3B 0.437
MB16997

0.320
0.2 S0-20 mC-3B 0.s00

NS16997
0.410

z~ 0.3125-18 uNC-3B 0.S62
tLW6997

0.s10
- 0.375-16 OUC-3B

N316997.
o. 6B8 0.600

~ 0.437S-14 UNC-3B 0.7s0
NS16997

0.710
0. S00-13 uNC-3B 0.87S

!! S16997
o. BOO

; 0.562S-12 ONC-3B
!.4S16997

0.937 0.900
+ 0.62S-11 wC-3B 1.062 ; 0.990
. 0.7 S0-10 ONC-3B 1.2s0 i

)4 S16997
1.190

: 0.875-9 UNC-3B 1.437
MS16997

1.3B0
< 1.000-8 lJNC-3B

!4s16997
1.62S 1.625 KS16997

~ 1.12 S-7 UNC-38 1.812 1.770
1.250-7 UNC-3B 2.000 1.960
1.37 S-6 Ln4c-3B 2.187 2.1s0
1.s00-6 ONC-3B 2.1B7 2.330

~f klaterial:Aluminumalloy’2024-T4or T3SI.
~/ Nut thicknessis equal to dimension !SHS,minimum of NS33S37.

.,

I:-
!. )

7
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● ‘Table v. “’”VibrationReauiremtits

ThreadSize AC&OSS Flits Nut Thickness Assembly Torque
Fine or CoarS’k Pound-inches

.,0.i90 a .43? o.28s 30
0.250 0,. s00 0.37s 60

“0.3125 O;S62 o .“469 120
0.375 0 .“6BB 0.562 160
0 .“4375 0.?50 0’.6s6 200

., 0.500 .. . . ..,0 ,,!7s. ,.. . . .0:750 . . 300

● 4.4.5.1.1 The inserts shal1 be ibnsidere~ to have failed the vibration test under any
of the following conditions:

a. @y structural failur’eoccurs during vibration; such ?s a break or crack.
o‘-

b. After viti.at.ion,the relative roiation betwesn any insert-nut assembly and”the
bolt exceeds 36$’.

c. The previiiing
specifiedvalues.

d. Any insert-nut

or breakaway torques exceed the maxini.uior fal1 below the minimum

assembly.COM.SS&5mpiei61yoff the bolt during vibration.

e. my insert turns out .ofthe nut upon removal of the bolt

4.4.6 Presenat ion,.packaging; packing, aid rna~kirig.Pi+parati6n for de1ivery shal1
be inspected for conformanceto section 5.

5. PP.EPAi4TION FOR DELIVSRY

5.1 Preservation, Packaging, picking, and marking. Presefiati@:,,packaging,packing,
&d marking shall confonm to PPP-H:15B1,“packagingstsndardi,or packaging data sheets.

6. NOTES

6.1 Intended use. The inserts covered by this specificatioija& intended for use in
original design application, es~eciallY in soft materials, to provide protection
‘againstthread failures taus”edby stfippii]g,fatigue, wear, corrosion, and seizing.
They are also intended for use in the repair of dainagedor worn threads not originallY
protected. The class 2 inse”rtwhich has prevailingtorque capab,~,litiesprovides pro-
tection to the joint against 160seriingcaused by vibrationand impact loading, thus
obviittingthe use of iockwashers.loik ~“ires.or Oih@r means of lockirii.

J.

,,

;.,,!

‘8 . .
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a.

b.

MIL- I-8846B

Ordering data. Procurenwnt docuuttnts should specify the fol I wing:

Tit le, number, and date of this specification

Part number in accordance with the applicable US standard, drawing, or other
descriptive document (see 3. 2).

-.

c. Type class, nominal length, thread size, and series (see 1.2)

d. Applicable levels of presentation, packaging, and packing (see S. 1)

e. Identif ication of product (see 3.6)

f. Packagequantities,if other than standard.

●6.3 Design and isntallation guidance

T e I and type 11 inserts ire available in five sta,ndard6.3.1 hl,.t~ ~gths. )T
lengths, 1, 1-1 2, 2, 2-1/2 and 3 times the nominal thread diameter. For specific
sizes and part numbers see 2.1.

6.3.2 Installation. insertsare installedin accordance with the dimensional re-
quirements contained in hS33537.

6.3.3 . Insert length selection. The standard engineering practice of balancing the
tensile strength of the bolt ❑aterial asainst the shear strength~of tie parent or boss
material applies to helical coil” insens. TableW willaid the designer in developing
the full load value of the bolt rather than stripping the parent or tapped material.

In using this table these factors must be considered:

.-. -.<,
6.3.3.1 Actual bolt tensile strength, particularly in the 10wer ~lt tensile r’Wes
may be significant 1y higher than. the nominal values. This should be considered in
insert length select ion.

6.3.3.2 The parent material shear strengths are for room temperature. Elevattd
temperatures cal 1 for s“ignif i cant shear value reductions; compensation should be made
when required. Shear values are appropriate because the parent material is subjectto
shearingstressat the major diameterof the tappedthreads.

6.3.3.3 men parentmaterialshear strengthf al 1s between two tabulated values, use
the lower of the two.

6.3.3.4 Bolt thread length, overal 1 length, insert length, and ful1 tappedthread
depth must be adequateto insureful1 thread engagementwhen assmbled in order to
complywith its design function. Refer to h!S33S37.

6.4 Tools. Tools for insertingand extractinghelicalcoil wire screwthreadinserts
are coveredby MIL-T-21309.

.

‘o
9
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,.* ,TableVX.,.:ti:A’gthof ‘@r&adEngi&ent ii %’lt“N&iiiinilOia&ters

. . .. .. . . .. ... . .. . :..-,..,. .-’ .,...’:.’.-,,--------..,..:.. ..... .

I
,..

lslOOO 1.1/2

20;000 ‘1

2s,000 i

30;000 1

40;000 “j

So;ooo i .,
. . .. : ,...

,i~. &ter~8i

T
,.-,

75;000< 9k,bi.. ... . .

?.1)2 3

. . . ..
1-1/2 2

izji, ,i:ii

1 ~~lj

1 i

i ‘i

Ii
...... ....’.....

Limtih‘ii-
,0:s,,:000
-

3

2-ij2

2

i-i/2

l~llz

“i

1
_

mat e;-
!5,000
*

2:1,?

2

l-ili

i-l)z

i

i

iisii’e.~

32,goo

3

i

2

i-iii

1-1/1

1

60,00(

3

i-i/2

2

2

1-1/2

i
-

>s”i)

30,000
-

3

2-1/2

2

1-1/2

1-1/2 I

20,000
-

3

2-ii2

2-1/2

2

1-1;2

I
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.,

.,

6,.5 ‘@ @giils, Of ;ttii~ 9@ficatioii n~~iiailidd.witiiiiiasterisktO indicatewhere
changei(iidditioni,rn~if:Citionij,‘~o~ectiOIIS,deletions)fionithe previousissue
,w&. made! ~@ wn~,.d?n~,8S,n q:nvenienc.i&iily‘tidthe.$oveniment.isstiesno liabili-

ty’!f~at!6$@~.to?,any.;n~ccura+:,~,iiithkscfiOt~tiOi$; Bidders and contractorsare
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