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1. TM8 MilitaryStandardis approvedfor use by U.S. Amy
Tank-Aut&otiveCommand,~t of t+ AneY,and is auailahlefor use by
all Depart.mantaend Agenciesof the Departmentof Ikfense.

2. Benaficialcommente(recommendeti/me,additions,deletions) ad am
pertinentdatawhichmay h of uEe in imp~~ thisdocumentshouldbe
addressedto: U.S. Amy Tank-AutomtiveCommand,AT1’N:AMSTA-GDS,Warren,
MI 48397-5000,by uEing the aslf-addressedStandardir.atioo
ImprovementPropmal (DD Form 1426)aw&ng at the end of
by letter.

3. This militaryatsndamiestablishedthe requirements
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2. APPLICABLEpXUMENTs
I

2-1 ~. II1
2.1.1 ~ The folld.ng

specifications,FItandarde,and handbooksfonn a par~ of thisdocumentto the
extentepacified herein. Unles3othatwise~specified,the iseuesof thaaa
documentsera those listedin the iaeueof the Departmentof DefenseIndexof
Specificatione and Standarde(D3DISS)andsupplementthereto,citedin the
solicitation(aee 6.2).

srANDARDs I
KILITARY I
MIIA’TB1312 - Featener,Test Mathode.
MIL-~1949 - Inspection!tlegneticParticle.
KIL-STD-6666 Inemction! LiquidPenetrant.
MIL-STD-40002 - Heat ‘fraatfmntCodingSyetem,General.

(Unleeeotherwiseindicated,copiesok federaland military
specificationa,atandarde,end handbookEbra availablefromthe NaVY
Publicationend PrintingServicesOffice,IStandardizationIkmmnentOrder
Desk,Bldg. 4D, 700 RobbioaAvenue,phil~lphia, PA 19111-5094.)

2.1.2 Mk@” ~~.
1. . .

Th e
followingotherGovernmentdocuments,drawings,and mblicationeforma part
of this documentto the extentepecifiedhere-in. Unlessothe~iee
spcified, the ieeuesare thosecitedin the solicitation.

I
PURCHASEDKSCRIPTIONS II

MIPlH13603 - Nickelde A11oY,Corrosionend Heat
Resistant! SolutionTreatedend Aged (D379).

MIPD-W371O - Steel,C&raeion and ModerateHeatResistant
(AM 355).

(Applicationfor Copieeehouldbe ad&saed to the U.S.thny
Tank-AutomotiveGnnmand,A’ITN:AllSTA-~, Warren,MI 46397-5000.)

2.2 ~. ,. $e followingdocumantefomo a pert of
this dncmant to the extentepecified he,rain.Unlessotherwisemcif ied.
the iseueaof tbe documentewhichare DnD adoptedshallbe those listedin
the iaeue of the D3DISScited in the so~icitation.Unleaaotheruiae
specified,the ieeuesof dngumentsnot ~ietedin the CODISSare the issuesof
the docunentecited in the elicitation (see6.2).

AMERICANSOCIETYFOR TRSTINGAND KA~IAIsS (AS1l’1)

ASTM B117

ASTM D4126

- StandardTest Methodof saltSpray (Fog)
Testing.

- Vapm+egraaaing Gradeand GeneralSolvent
Grada1,1,1- l!richlorethane.

I

● ,
2
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StandardTest Methodof TeneionTestingof

AsItlK112
MetallicMaterials.
StandardTest Methodof OetennlningAverage
GrainSize.

(Applicationfor copiesabouldbe addreamd to the AmericanSocietyfor
Testingand Materials,1916 Reca Street,Philadelphia,PA 19103.)

SOCIE1’YOF AIJltlWfIV’EKNGINEER3(SAX)

As 478
AUS 5662

Ans 7466

AtlS7467

IdantificationU9rkingt%thoda.
AllayBars, Forglnga,end Rings,lhrroaion
end Heat Resistant, 52.5Ni-19(+3.OMo-.
5.l(Cb+Ta)-O.90Ti-O.60A1-16FeConsumable
Electrodeor VacuumInductionHalted17’KPF
(968*) SolutionHeetTreated.
Roltsend screws,NiokelA11oY,Corrosionand
Heat ReeietantUpeetHeaded,RollThreada=d,
FatigueResistant.
Bolts end Screws,NickelA11oY,Corrosionand
Heet ResietantUpsetHeaded,Roll Threaded,
Streee+upturaReeistant.

(Applicationfor copiesshouldbe addraeed to the %ciety of Automotive
Engineers,Inc., 400 CommonwealthDrive,Warrendale,PA 15096.)

(Non-&veromentstandardsand other@lications are nnrmallyavailable
from the organizationsthat pre~ or dietributethe documents. Theee
documantemay alsobe availablein or throughlibrariesor other
informationalservices.)

2.3 ~. In the eventof a conflictbetweenthe text of
this domment and the referenceecitedherein,the text of thie document
takesprecedence. Nothingin thisdncument,however,aupersedeeapplicable
lawsend regulation unleesa s~if ic exemptionbaa been obtained.

10
3
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3. DIIFiNITIONS

3.1 ~. For the purroseof thi.estandard,the following
●

definitionafor diecontinuitiesshalle&lY.

3.1.1 ~. A clean,crystallinebreakpeed.ogthroughthe grainor
grainbundary withoutinclueionof fore~ eltments.

I 3.1.2 Particlesof non
eulfides,or ailicatea) which era mecher
solidification.

I

3.1.3 ~. An elongateddiscontinue
forginga projectionof metal (fin,flae

, mec&icallY ‘titothe eurfece.

I
3.1.4 .SsaD.An elongateddiecontix

or forginga defect(burst,tear.eta.)
together.

I

3.1.5 ~. A depreeaionor i
metal.

4

I

I

allichwurities (ueuallyodies,
llY held in the mterial dining

in the metalcaueedhy rollingor
sharpedge or corner,etc.)

y in the metalcawed by rolling
EIedhut not fueingthe edges

ntationin the surfaceof the

Downloaded from http://www.everyspec.com
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4. G%NKRALREQUIR3NWI%

4-1 ~.

4 _-l;1-~BEw:’ -%gmacaa “sM1l be“wltable’“~or‘the”i.htkiid.id‘pi@oba and
. .. .......,.

mnfonn to MSL-STO-40D02.

4-1.2 ~-
tbe followingraquiremante:

a. Materialfor the fixture
oorroaioneolution
applicable:

The stresscorrosion

shallbe reaietantto
Sp%cifiedin the follouing

Ey urE

2
3

fixtureshallIB3et

the Streaa
Ei@res, es

of maintainingthe requiredloadonb. The fixtureshallbe capable
the teatbolt or ecreu.

c. The fixtureshall$amit free acceaeof the atrasscnrreaion
eolutionto tbe etreasedeurfaceaof the test bolt or acreu.

4.2 &&Aal.

4.2.1 The materialfor bolteand acrewaEiha.11
be ae specifiedin the applicableangfieri.ng&awing.

4.2.2 The vapor de~aeing eolventaballte
stabilized1-1-1trichlomethaneconfomd.rgto M?l?lD4126or equivalent.

5
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5. DETAILED~hRQU1R2MRtTTS

5.1 ~
The proceedingproceduresand ●

operation shallincludebut not be limdtedto the followingrequirementsin
the apecified eequance. b exactheatitreating.t.ampsraturaaand.fOd.0i3
requirement ehallbe as furtherdelineatedIn the applicablef imre.

5.1.1 Tba finalfomi@f of bolt and S~W heeds shellbe
by the hot formingmet~d.

5- I-2 ~- The headedh mechinedblanksshallbe beat
treatedse spscified in the asdicable ~ruction eheetof MIL4TD-40CQ2.

5.1.3 AfterAt treatment,the blanksehallbe
cleanedof all surfaceoxides,oxtdemdetration,end eurface alloy
depletion. The cleaningprecessehallproduceno intergrenularattackor
corrosionof the blanks. Metalremoval~fmm the bearingsurfaceof the head
and fullbody diameterof the shank sh a ll b e minimizedand stillobtaina
clean,amnothsurface. Metalremovalalkillneverbe greatenoughto produce
excessivecuttingof the flnwlineeaa slinwnin figure4.

5.1.4 ~. When ~specified in the applicablefigure,
the head-to-shankfilletradiusof bolts,end screwshavingthe radius
circumscribingthe part shal1 te coldworkedaufficiently to removeall
visualevidenceof gradingor toolmark#. The head-to-shankfillet
distortionshallbe withinthe limitsepacified in figore5.

5.1.5 Thraadasbal~be formedby a ❑inglerolling
process.

5.1.6 ~. The finishedImlt br screwshallbe cleanedby vapor
&greasing (see4.2.2).

5.1.7 ~. I?oltsand!screwsrequiringsurfacetreatment
(e.g., paasivation,silverplate,etc.) shallbe prsceasedas .specified in
the applicableengineeringdrawing.

5.1.8 ~ Unlessotha~ise specifiedin the engineering
drawing,the perte shall~ markedon the parthead with the mill heat
number,heat treatlot number,end manufacturer”sidentificationis
accordancewith AS 478, methnd2C1.

N CY1’I?: Lhe to the limitedspaceavaklable,a combinationayuhslmaY be
used to providetraceability’to the mi11 heat and heat treat lot.

5.2 Tw a m A M a . I
5.2.1 The parte

shallha visualand flunraacentpenetrantor magneticparticleinspectedas
9Pecified in the applicablefigureto ve~ify confomnanceto the following:

a. Cracking. The part aballbe devoidof crackingin all areas (eee ●
3.1.1).

6

I
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b. Imperfectione.
pita (see3.1.2

tiI1.Al%lB91(AT)

Iodicationeof eeame,
thru 3.1.5)shallnot

inclueione,lape,nlcke,or
be cauaefor rejection

&til” after F.srfonningthe”macrostmcturetest (see5.2.2.4).

5.2.2 ~. Destructive~ysia *1 be kfo~ &
accordancewith the requirement of the applicablefigtireend the following
requirements.

5.2.2.1
follwe:

a.
b.

Teneilepropertiesshallbe detmnhnad ea

Parte shallbe testedin accordancewith MIL-STD-1312,teet no.
When the eizeor ebape of the pertmekm it impracticalta teet.

8.

ae specifiedin 5.2.2.l.a, a epecimenehallbe ~ trcm tne
rart ad testedin accordancewith ASTU 36.

5.2.2.2 ~. The cheertest eballbe performedin eccmdence
with tlIL-STD-1312,teatno. 13.

5.2.2.3 Hmdneim. The hardneeeof the pert ehallbe uniformend within
the rangeapecified in the engineeringdrawing. The hardnee8of the threaded
eectionand the head-to-ehankfilletareawhen cold workingof thie area ie
wecif ied,meY be highereE a resultof coldworking. The bardmeeev a lu e s
aballbe obtainedby testingin accordancewith tlIbSTD-1312,testno. 6.

5.2.2.4 ~. Partm shallbe sectionedae ehownIn figure6,
Plished, etchedwith en approvedetchant,and meet the following
requirementswhen e~ined at a magnificationof not leesthan 6X:

a. Flow lines (grainflow). Partswith upsetbaadehall chow flou
linesin the ahaok,baad-to-ehank,and beadwhich showthe
contourof the part aa ehownin figure4. Flow lineein the
threadarea aballfollowthe generalthreadcontourand eballbe
of maximumdensityat the rootof the threadaa ehownin figure7.

b. Imperfection:

(1) Internal. There ehellbe no cracka,
exceseof that epecified in table 1.

(2) Tbraada.

lape,or ~rnaity in

(a) lbot imperfectiona(notchee,elivere,folde,rougbnese,
oxid e scale,etc.) shallnot be acceptable.

(b) lfultiplelapeon the flank of threadaehallmt be
acceptable. Singlelapson the flankaof tbraedethat
extendtowardthe rootshallnot be acceptable.

(c) A singlelap eballbe permissiblealongthe flankof
the threadabovethe pitchdiameteron eitherthe
preeeureor nonpreeaureflankprovidedthe lap extends
towardthe crestend rune generallyparallelto the
flank.

7
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(d) Crestcraters,crest1~, or combinationcrestcrater
and crest lape awl be permissibleprovidedthe
inm=fectiondoes]not exceedthe sizesSPSCifisd in

●
figure8 and table1.

I
5.2.2.5 ~. The specimenfor microstructureaxsmination

shallbe preparedin accordancewith fi~e 6, etchedwith an approved
etchant,and ezaminedfor micro.structuz+.

5.2.2.6 ~ The e~cimen for grainsize shallbe preparedin
accordancewith figura& and analyzed~ accordancewith ASIM El12.

5.2.2.7 ~. The stressrupturetest shall& perfoncedin
accordancewith tlIL-~1312, test no. 10.

5.2.3 The parts shallh atreeecorrosiontestedin
accordancewith the requirementsof the applicablefigureand the following:

a. Taating. The parteshallh placedin the teat fixture(eee
4.1.2), loadedin tensionas apecified,and inmeraedin the
streaecorrosioneolution.I

b. Examination.Aftercompletionof the exp.xureto the strees
corrosioneolution,the Parisshallbe examinedas followe:

(1)
(2)

(3)

Visual. Inspectedviedallyfor unacceptablecracking.
Tensile. Teneileteste!dto the requirementsapecified
the applicablefigore.\
Microscopic.The rupt~e surfaceshallbe examined
microscopicallyat lOOXmagnificationfor the presence
unacceptableintergrendlercreckihg.

of

5.2-3-1 ~- 1f ~theparts failthe stresscorrosion
teat or in the eventof a disputebetweeppurcheeerend vendor,the
referencedtest shallbe a salt spray (fog)teetperformedin accordancewith
ASltlB117 end-thefollowing:

a. Testing. Unlessothexwiseskcified in the applicable
instructioneheet,the pte~ shallbe placedin ths test fixture
(- fixtur.ese used for the etresscorrosiontest,see 4.1.2),
loadedin tensionto 130,0001pmnde per squareinch (psi),and
placedin the salt spraycabinet. The teet shallbe run for 600
hours.

b- ~tion. Aftercompletion of e-sure to the salt spray
aelution,the partsshallbe examinedse follae:

(1) Cleaning. Partsshallbe rineedthoroughlyin cleanwarm
water followedby a rin.kein alcohol(ethyl)and then air
dried.

(2) Visual. Partsshallbe visuallyinspectedfor unacceptable
cracks.

(3) Tensile. Parteshall~ teneiletestedin the manner
srecified in the applicableinstructionsheet.

I
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5.3 Samplesof boltsand screwshavingindication
shallbe sectionedand examinedin accordancewith 5.2.2.4to determinethe. . .
efient01 the lmperfecthne.

5.4 The contractorisrespcmeibleto
ensurethat eouroee,meteriale,equi~nt, facilitiea,and any changes
theretoare in conformancewith the provieionaof this etandard. Beth
eupplierfacilityehallrequireeeparateapprovalfor any givenconfiguration
from the contractor. The Governmentreeerveethe rightto reviewfor
c-lime to thie standardenY approvalsgrantedby the contractor.

5-4.1 ~. The contractorie reaponeibleto reviewfor
approvaleupplierspecificwork inetructiona(proceseprocedure) and any
revieionor changeto euchwork inetzuctionspriorto theiruee. The
Governmentreeerveethe rightto reviewthe contractor”❑ approval/di8appmval
of tbeae inetructioneee may h requiredto verifyconformanceto this
staodardand the applicableengineeringdrawingefor the parte (eee 6.3).

9
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I
(Thissectioncontainsinformation~f a generalor

thatmay be helpful,but is not mandato~.)
., --- .. -

6.1 “Ulakbae
....... .. ...............

‘he pro c e dures koveredin this
to be used to ensure&lte end ecrewsmket preacrihedrequirementsdetailed
herein.

explanatorynature

..................“.-.
standardare intended

6.2 ~. When this skdard ie used In acquisition,the
appli=ble iaaueof the KJDISSmet be ~itedin the solicitation(see2.1.1
aod 2.2).

6.3 Although+8 stendad doesnot inchde any
hermsnt m@mme.n “te for *ta, it doqs not excludecontractorsf-
obtejning&ta fran ita suppliersae requiredto enauracanplienceto tbia
etandardend to verifyconformanceto the applicableengineeringdrauinge.

6.4 This standdrdaupereedeaTextronLYcoml.n.g
Division,Stratford,(hne~ticut,S~cif;cationP6023D,dated26 April 1982.

Bolte
Diacontinuitiea
Head forming
Ina~ction
Processing
screws
Threadrolling
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MLJ I. ~-

Permiaaible
ArOa diacontiuuitiesl/

Head-to-abankNo discontinuities
fillet

Rent or No discontinuitiee
threada

bearingaur- root of thrada
fam of h e a d

Maximum&ptb normalto surface

Nominalfastenerdiameter,U

0.500A
).1900.2500.31250.3750.4375 over

. O oo . O oo . O oo . O oo . O oo . O oo

.004 .005 .005 .006 .W1

.004 .005 .005 .006 -007

.008 .010 .010 .01.2.014

.002 .002 .002 .002 .002

. C o8

.008

.016

.002

Any location Inclusionsnet
not xc ified indicativeof un- Not applicable.-
above- eatiefactorvquality

l/ Sae 3.1 for definitionaof discontinuitiee.
u For a fastenerdiameternot lieted,uae the oext largersize.

NOTE: Dimanaioneare in inchee.

11
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%ocessbg: I
I. Heed forming- Ae a~cified in $.1-1.
2. Heat treatment- Unlessotherwiseapprovedby the ecquisitioning

activity,beat treatmentshallh perfo=d ee fol10WS:

a. solutionanneal:
I

(1)
(2)
(3)
(4)
(5)
(6)

Heatto 1.900f 25 degr&a Fahrenheit(oF).
Hold at beat for 1 ~.
Quenchin agitatedwa~r or oil.
Subzerocod ta minus 1000Fmaximum.
Hold at temraratorafo; 3 hoursmaximum.
Warm in air to room t&erature.

b. Hardenend taper:

(1) Heatto 1750+ 25oF.
(2) Holdat haat for 30 to 90 *tea.
(3) Wateror oil quench.
(4) Subzeracool to mime 1000Fmaxhnn.
(5) Holdat temperaturefo~ 3 hoursminimum.
(6) Wan9 in air to roomtemperature.
(7) Heat to 1015i 150F. 1.(8) Hold at haat for 3 A mmimum.
(9) Ceol in air to room t.aperatura.

3. Head-to-shankfillet- Cold rolled.
4. Tbraada- Caldrailed.

Inepaction:

1. Visual- Frequency100 r=srcent (%).

2. Hagneticparticle- 100% imapect.ionin accordancewith ML-STD-194S
3. Hardnese- Frequency100% (aaaB.5.d).
4. Streeecorroeionteet:

a. Stresscorrosion- Hydmchloric acid-eeleniumdioxidesolution
(HC1-Scik) - The eolution ahkllbe used et room tenm=ratureend
formulatedaa followe:

(1) Seleniumdioxide(Se&) - 10 Brama-
(2) Hydrochloricacid (HCI,37%) -250 milliliters(ml).
(3) Water- 750 ml.

NOTB: Only freab eolutionshellha ueed. The solutionehdl b
discardedaftereachbe.

b. Tensionload- 90,000

FIGU’R31.
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c. Durationof immersion- 10 hours.
d. Cleaning- After immersion,the boltsor screwsaballbe cleaned

by thoroughlywipingwith a cleanwixr, thenrineedend
scrubbedio acetone,end carefullywiped dry.

5. Destructiveana.beis- In accordancewith‘5.2:2andtbefollewimg:

a.

b.

::
e.
f.
g-
h-

l’eneileproperties:

(1) ultimateStrength,PJi 1’70,000minimem
(2) Yield at 0.2% offeet,pei 155,000miminmm
(3) Rlongetion,% in 4D 12 minimum
(4) Ffductinnof area,% 25 minimum

Sheerteat - Not required.
Fatigueteat - Not requird
Herdneaa- Ae epecifiedin &e engineeringdrawing.
tlacrostncture- Ae e~ified in 5.2.2.4.
Grainsize- ASTM*4 per ASI?lK112or finer.
Microstructure- Ae specifiedin MIPD-371O.
Stressruptureteet- Hot required.

r1.2.

For applicationwhereoptimumpropertiesup to 6000Fare desired,
processin accordancewith AMS 1466.
For appli.ationawhereoptimumreeietanceta rel-tion up to 12(XXF
ia desired,proceaein accordancewith EMS 7487.

NOTX: For applicationwhere atreeexuptureis the limiting
criteria,the followingnote ehallbe specifiedin the
engineering&awing: Roll threadebeforeprecipitationheat
treatment.

1
FIGURE2.

‘o
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).

Processing: I
1. Head foming - Ae specifiedin 5.i.l.
2. Solutionheat treatment(eeeC.1 M C.3):

‘Heatpirta“ta1650 to 19300F“Iwee“C.2).“’ ‘- “ -
~1 Hold at heat for 1 to 4 b!
c. Rapid quenchin agitatedwatebmaintainedat 1200Fmeximum.

3. Head-to-shankfillet- Cbldrolled.
4. Threade- Cald rolled.
5. Precipitationheat treatment(aee C.3).

Heat partsto 1550 k 160F.
~1 Hold at heat 6 to 12 hours.
c. Air cool to H tanperature
d. Heat ta 1300* 150F.
e. Hold at heat for 16 hours.
f. Air cool.

Ine-tion:

1. Visual- Freouena 100%.
2. Fluorescent~netrmt - 100% ios

MII.rSTtH666.
3. Herdnesa- Frequency100% (.eeeB
4. Stre8acorrcmionteet - Hot requ
5. Destructiveanalyais- In accord

a.

b.
c.
d.
e.
f.

K

Teneilepropetiies:

(1) Ultimatestrength,mi
(2) Yieldat 0.2% offset,P
(3) Elongation,% in 4D
(4) Reductionof area,%

Sheartest - Not required.
Fatigueteat- Not required.
Herdueaa- Aa specifiedin t’
Uacmstmcture - As epecifie
tticmatruc~ - Ae ewifie
Grain size - ASTl$Mx=rAST
Stressrupturetest - Not re

FIGURE3. ~
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p~t.ed in accordance with

5.d).
!-ad.
nce with 5.2.2and the following:

I
190.000minimum

i 1.25,000minimum
12 minimum

I 15 minimum

e engineeringdrawing.
in MIPD-3603.
in MIPIK+603.
E112 or fI.nar.
uired.
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C. Notee:

1. Furnacesfor eolutionbeat treatmentshallbe capableof maintaining
the..tamperature-withinthe furnacework-loadzoneuit~ i -U@F of
the temperaturecontroller.

2. Exacteolutiontreatingtem~rature end agi& timewithint.heae
r=u3ea-l be specifiedby the contractor.

3. This heat treatzentmay only be performedby qualifiedheat treating
aoureesacceptablet.athe contractor.

FIGURE3. ~ - Contim=l.

o
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PROTRUDING HEAD

FAB

A D

D

FLUSH HEAD

●
7

NQiIEkLF~DIAUFTER (IN-)

o.3K25 0.4375 0.750
MAXIMUM mm and thru Ovss
DISTt2STIONo.3125 0.375 0.625 1.00 1.00

c 0.002 0.094 0.125 0.156 O.lEa

D 0.031 0-047 0.062 0.078 0.094

Notes :
1. Cold workingof head-to-shankfilletmeY caueedist.ar’tionof

filletarea. Mstortion ehallnot exceed0.002inchabme A or
belowB contour. DM.orted areashallnot extendbeyondC’or D.

FIGURS5.

‘1?

Downloaded from http://www.everyspec.com



I
‘ ‘tiIL-Sl’D-~l(fIT)

D “.
z.

------

7 ‘D
------

T t v
A B

‘v ,B
l!- .“, HERE FOR CROSS-SECTIONING

OF SPECIMEN

I
NOTE: I

1. If lengthof shank- of part is D or less,
the entirebnlt ehallbe crnea-seCtiOnd.

I
I

FIGURE6.
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‘a

I MAJOR DIAMETER

I PITCH DIAMETER
I

MINOR DIAMETER
I

FIGURS 7. ~.

~ NON-PRESSURE FLANK- ~NON-pREssuRE FLANK-
ACCEPTABLE NOT ACCEPTABLE

UoTE:

1.’AcceptableI.apeshallnot exceedsizssspecified
in table1.

FIGURS8.
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U.S.AMY TANK- AUTOMOTIVECOMMANO
AlTN: AIASTA-60S

WAR- mnmiru 4a397-5mt3

OFFICIAL BUSINES
PENALTY FOR PRIVATE USE S300

●✌✎✎✌✝✌

P03TAGE AND FEES PA-ID o*~
COMMANDER

U.61ARMYTANK.AUTOMOTIVEUJMuAm
A?TN:AMSTA-GDS

WARREN,MICHIGAN4E397-50M
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