
~w C n'°  E"g;"~""g ~;err 	 METRIC MA 3 3 7 7 For Advancing Mobility 
[.and sea,airand space 	 AEROSPACE 

400 Commonwealth Drive, Warrendale, PA 15096 	STANDARD 	~~"`~ 8-86 
Revised 

~ 5305 ~ 53~ 

BOLTS dc sc~i►S, UN3 N07718. 
Streas-Ruptea~e and Fatigue Rssistant. 
Procurement 3pecifica,tion Pbr. Metsic 

1. 3COPE: 

1.1 ~~ 4hie procureaent spscification covers aircraft quality Aetric bolta sncl acrsrre ~ade 
fro~e a oorroeion and heat rssistant nicksl alloy of the type idsntified undsr the Unified 
Nunbering 3ystex as UN9 N07718. 

1.2' Appliastion~ Primarily for uee in aeroapace p~opuleion systeas se follo~►s~ 

a. Pbr nss up to 650'C xhere elerated teape~atvre tenaile strength~ strssa-rupture atsength~ 
and resietance to rela.xation are required. 

b. For use up to 425°C where impa►ct rasietance, fatigue resistance, aud tenai~e etru~th ars 
required; and suitabls for usa at higher tempsrature where degradation o~ hese aechaaical 
pxopertiea is accepta.ble. 

2. APPLICABLE DOCUM9~iTS: The folloxing publicationa form a part of this apecifioation to the 
extent epaoiiied herein. The latest isaue of Aeroapace Material Sp~cit"ications.and 
Aerospaae Standarda B~ apply. 	The applicable iasue of othar documente shall be 
as apecified in AM9 235tf. 

2.1 3AE Publications ~  Avsilable fYon 3AE~ 400 Co~ononxsalth D~ive, iiarrendale, PA 1509b. 

2.1.1 Aerospe~cs Mlaterial s~eoifications: 

AM3 2950 - 3tas►dasds and Test Methode 
AM3 2645 - P'luoreecent Penetrant Inspection 
AM9 5662 - Al1oy Bere, Fbrainge and Rings. Corroaion and Heat Rssiatant. 52.~t1i - 19Cr - 

3.0 hb - 5.1(Cb + Tas - 0.90T1 - 0.50A1 - 18Fs. Consu~abls &llect~ods or Vacuua 
Induction Melted, 17~g°F (970°C) 9olution Heat 1~sated 

2.]..2 Aeroepace Sta~ndarda~ 

A9 1370 - Metric Screx Tt~rsads - MJ Profile 
1rU igi8 - Bolte, 9crexe and Nuta - E~cternal lirenching. Metric MJ Threade - pesi~a 

Parameters For 
!!A 1520 - Arsaa for Calculating Stresa.or Load for Metric MJ Ekternallr Threadsd Fastensra 
MA 1566 - Ga~ina Pract.i.ae  and Gage Requirea~te for FIJ 9creM Threads 
AS 3062 - Helts, 3crexa aru! 9tuda, 3crax Thread Requireaenta 
A3 3063 - Bolte~ 9orexs and Studa~ Geozetric Control Requireaenta 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and 
engineering sc~ences. The use of this report is entirely voluntary, and its applicability and suitability for any particular 

~ 	use, including any patent infringement arising therefrom, is the sole responsibility of the user." 

SAE r~iews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. 
SAE invites your written comments and suggestions. 

Copyright 1986 Sdcfety of Automotive Engineers, Inc. 	 ~ 	 Printed in U.S.A. 
All rights reserved. 

// ~7~~ ~ ~/5' 
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MA 3377 	 I 	 `~~ ~ Page 2 

2.2 ASTM Publications: Available fYoa American 3ociety for Te~ting and Materfala~ 1916 Race 
Street, Philadelphia, PA l9103. 

ASTM E 8 - Tenaion Testing of Metallic Materials 
ASTM E 21 - Elevated Temperature Tension Tests of Metallic Materials 
A3TM E 112 - Deter.mining the Average Grain Size 
A3TM E 139 - Conducting Creep~ (~eep-Rupture, and 9tress-Rupture Tests of Metallic Materials 

2.3 AN3I Publicationa: Available f~om American National Standards Inetitute~ 1430 Broadxay, 
New York~ NY 10018. 	 . 

AN9I B46.1 - Surface Texture 

2.4 U_S. Government Publications~ Ava.ilable f~om Commanding Officer, Nava1 Publications and 
Forms Center~ 5801 Tabor Ave.~ Philadelphia, PA 19120. 

2.4.1 Military 3tandards: 

MIL-STD-105 - Sa.mpling Procedures and Tables for Inspection by Attributes 
NQL-STD-163 - Steel Mill Products~ Preparation for Shipment and Storage 
DOD-STD-1312 - Fasteners. Test Methods 

3. TECHNICAL REQUIREI~NTS: 

3.1 Ma.terial: 3ha11 be AMS 5662 alloy heading stock~ except ma.terial composition shall limit 
carbon content to 0.02 - 0.08 9~. 

3.2 Desi~ns Finished (completely manufactured) pa.rts shall conform to the folloxing requirements: 

3.2.1 Dimenaionst The dimensions of finished parts, after all processing including plating, 
shall conform to the part drawing. Dimensions shall applq before coating with dry film 
lubricants. 

3.2.2 Stirface Texture: Surface texture of finished parts~ prior to plating or coating~ shall 
conform to the requirements as apecified on the part draxing, determined in accordance 
with ANSI B4b.1. 

3•2•3 Threa.de= Metric screw thread MJ profile and dimensions per AS 13~0, unless other ►rise 
specified on the part draxing. 

3•2•3•1 Incomplete Threads: Incomplete threads are permissible at the chamfered end and the 
,juncture of the unthreaded portion of the shank or ad3acent to the head as specified 
in AS 3062. 

3•2•3•z Chamfer: The entering point of the thread shall be chamfered as specified on the part 
draNing. 

3.2.4 Geometric Tolerances; Part features shall be within the geometric tolerances spacified 
on the part drawing and, where applicable~ controlled per AS 3063. 

3•3 ~brications 

3•3• 1  Blanks: Heads shall be formed by hot forging or cold forging; machined heads are not 
permitted, except lightening holes may be produced by any suitable'method. l~'renching 
recesses m~,y be forged or machined. Flash or chip clearance in machined recesses shall 
not c~,use recess dimensions to exceed the specified limits. 

3•3• 2  Heat 'I~eatment: Headed blanks shall, before finishing the shank and beaxing surface of 
the head, be solution and p~ecipita,tion heat treated as follows: 

~.3.2.1 Heatin Equipment: Ftzrnaces may be any type ensuring uniform temperature throughout 
the parts and shall be equipped with, and operated by, auto~a.tic temperature controllers. 
The heating medium shall not cause surface hardening by carburizing or nitriding. 
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3.3•2•2 Solution Heat 1~eatmait: Blanks aha12 be aolution hent treated b~r heating to a t~~epera- 
ture Kithin the range 955 - 990°C, holding at tha eelected temperature within t 15°C 
for 1 hr t 0.1, and quenching in oil or ~ra,ter. 

3•3•Z•3 ~ecipitation Heat Treate~ent~ Aftar solution heat treatment as in 3.3.2.2, blanks shall 
be precipitation heat treated.by  heating to 718°C t 6~ holding at heat for 8 hr t 0.25. 
furnace cooling at 56°C per hr to 620°C t 8, holding at 620°C t 8 for 8 hr t 0.2,5, and 
cooling in air. Inatead of the 56°C per hr cooling rate to 620°C t 8, blanka nay be 
flirr►ace cooled at any rat~ p~ovided tha tiae at 620°C t 8 is ad3usted to give a total 
precipitation heat trea.tment tiAe of app~oxinately 18 houre. 

3•3•3 Oxide Removal: 9urface oxide and oxide penetration resulting f~om p~ior heat treatnent 
shall be reaoved f~om the t~].1 body diaa~ster and the bsaring eurface of the head of the 
solution and p~ecipitation heat treated blanka p~ior to cold Morking the fillet radiue 
and rolling the threads. The oxide reaoval p~ocsae ehall p~oduce no intergra,nular atta.ck  

, or corrosion of the bZanks. The aeta.l re~ved ~on the bearing surface of the hsad and 
full body diaaeter of the ahank ehall be as little as p~acticable to obtain a clean. 
smooth surface and in no caee eha11 be eo areat ae to p2~oduce etore cutting'of flox lines 
in the head-to-ahank ,junetion than aho~m in F'ig. 1B. 

3• 3•~ ~old Working of P'illet Radius : After rea~oval of oxide aa in 3• 3.3 ~ ths heaid-to-shar~k 
~illet radiva of headsd psrts having the radiue coaplete throughout the ci~+cu~fezeace of 
the part a1~11 be cold ~rksd eufficiently to reaove all rieua.l evidence ot~ ~inding or 
tool marks. Dietortion due to cold xorking eha11 confora to Fig. 2 unlee g  btherxiee 
specified on the pnrt draxing, It shall not raise ~eetal more than 0.05 mn al~ove the 
contour at "A" or dap~ees metal more than 0.05 ~a belox tha contour at "B" as shoxn in 
Fig. 2; dietorted areae ahall not exta~►d beyond "C" as shoMn in Fig. 2. Is~ ~nfi6ura- 
tione having an undercut aaeociated rrith the fillet radiue. cold xorking 	1 be required 
only for 90 deg of fillet asc. starting st the point of tangency of the M~et radius and 
the bearing aurface of the head. Pbr shouldered bolts, having an unthreaded ahaak dia- 
meter larger than the thrsad aoa3or diaaeter and having an undercut aaaociated xith a 
fillet betxeen the threaded ehank and the ehoulder of the unthr~aded ehank,~ the cold 
Working ~rill be required only for 90 deg of fillet arc~ etartin6 at the poi.~t of tangencr 
of the Fillet radius snd tha shouldermd aurface of the unthreaulsd ~t~nk. Pbr parts ~rith 
coipound radii betxeen head and shank, co}.d work only the radiva that blend~s xith the head. 

3.3.5 T~~ 1~ollint~i Threada ehall bs forsed on the hea.t treatad and finiehed hlaaks by a 
eingle rolling p~oceea ei.fter reaoval of oxide as in 3•3•3. 

3•3•6  Cieaainpt: Parta~ aitsr finishin6. ahall be degrsaeed and then iaseraed in cne of the 
lolloxing eolutions for the time and ths teaperat,~se shoMr ► ~ 

a. One v~oluae of nitric acid (ap ~ 1.42) and 9 ~olunea o! +rdter for not leiss than 
20 min. at rnoe te~npsrature. 

b. One veiu~e of nitric acid (ep gr 1.42) and 4 volunea of nater for 30 - 40 ein. at 
rooe teapsrature. 

c. Ons voluee of nitric acid (sp gr 1.42) and 4 volumes of Mater for !0 - is ein. at 
60 - 7o°C. 

3.4 Product Me~king: Eaeh psrt atss7.1 be identificstion asrked aa spscified by this part drsxing. 
Un1eaB othez~riee apeciPied, the markingn na~ be fox~ed by forging or etsmping~~ raisesi or 
dep~eeaed 0.25 nm max. xith rounded root form on dep~eesed charactere. 

3•S F1atinga ifiere required.~ all eurfacea shall be plated as specified b~r the psrt draxing. 

3.6 Mschaaical Pro 	iss: Pa~rts ahall conform to the require~enta of 3.6.1, 3.6.2, 3.6.3~ 
3•~.i, ~3.b.5 and 3. .6. Thr~eded nembers of gripping fixturse for tensile, fatigue aad 
strese-ruptiuy  teats ahall be of su~`fieisat size and atrenath to dev~lop the t~ll etrength 
of ths pert ~rithout atripping the thread. The loaded portion of the ahank ehall hav three 
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3.6, Mechanical Propertiea (continued): 

t~].1 thread turns f~om the thread runout exposed betxeen the loading fixtures during tensile~ 
fatigue and atress-rupture tests. Finished paxts sha11 be tested in accordance xith the 
folloxing applicable test methods of DOD-STD-1312: 

Requirement 	 Teat Method 

Haxdnesa 	 No. 6 
Room Temperature Tensile Strength 	 No. 8 
Stress-Rupture 	 No. 10 . 

Fatigue Strength 	 No. ii 
IIevated Temperature Tensile 3trength 	No. 18 

3.6.1 Tensile Stren h at Raom Temperature~ 

3.6.l.1 PYnished Parts: Parta shall withstand the minimum tensile load specified in Table II and 
sha11 be tested to failure for thread sizes MJ8 x 1 and smaller. If the size or shape of 
the part is such that failure xould occur outside the threaded section but the paxt can 
be tested satisfactorily, such as parts having a shank diameter equal to or less than the 
threa.d root diameter or ha.ving an undercut~ parta shall conform to only the tensile strength 
requirenents of 3.6.1.2; for such parts, the diameter on which stress is ba.sed sha11 be the 
actual measured minimum diameter of the part. Tension fasteners ~rith either standard 
spline drive or hexa.gon-type heads having a minimum metal condition in the head equal to 
the design parameters specified in MA 1518 shall not fracture in the head-to-shank fillet 
radius except when this radius is associated rrith an undercut or with a shank diameter 
less than the minimum pitch diameter of the thread. 

3.6.1.2 Machined Test Specimens: If the eize or sha.pe of the part ia such that a tensile test 
cannot be taade on the part. tenaile tests shall be conducted in accordance with ASTM E 8 
on specimens grepared as in 4.3.4. 3uch specimens shall meet the follorring requirements~ 

Tensile Strength, min 	 1275 M~ 
Yield Strength at 0.2 ~ Offset, min 	1035 ~ 
IIongation in 5D, min 	 12 96 

Reduction of Area~ min 	 15 96 

3,6.2 Tansile Stren~th at ~°Cr 

3,F,2,1 Finished Parts: Finished parts~ heated to 650°C t 3~ held at heat for 30 min. before 
testing, and tested at 650°C ± 3, shall withstand the minimum tensile load specified in 
Table II. If the size or sha.pe of the part is such that failure xould occur outaide the 
threaded seetion but the pa,rt can be tested satisfactorily, such as parta having a shank 
diameter equa.l to or less tha,n the thread root diameter or having an undercut, parts shall 
conform to only the tensile strength requirements of 3.6.2.2; for such parts, the diameter 
on xhich stress is based sha11 be the actual measured minimum diameter of the part. Ten- 
sion fasteners with either standaxd snline drive or hexagon-type heads ha.ving a minimum 
metal condition in the head ~qual to the design parameters specified in MA igi8 sha11 not 
f~acture in the head-to-shank fillet radius except when this radius is associated xith an 
undercut or with a shank diameter less than the minimum pitch diameter of the thread. 

3,6,2.2 Machined Test Specimens: If the size or shape of the part is such that a tensile test 
cannot be made on the part, specimens prepared as in 4.3.4 shall meet the following 
requirements when hea.ted to 6 ,50°C f 3, held at heat for not less than 30 min. before 
testing, and tested in accordance with ASTM E 21 at 650°C ± 3~ 

Tensile Strength, min 	 1000 MPa 
Yield Strength at 0.2 ~ Offset, min 	 860 MPa 
Aongation in 5D, min 	 12 ~ 
Reduction of Area, min 	 15 ~ 

3.6, 3  Haxdness o  Shall be uniform and within the range y~p - 46 HRC or equivalent, but ha.rdness 
of the threaded section and of the head-to-shank fillet area may be higher as a result of 
the cold Morking operationa. 
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3.6,4 Fatigue 3tren h: PYniahed parts tested in tension-tenaion fatigue at roo~ temperature 
with maximum load as apecified in Table II and minimum load equa7. tc 10 9~ of maximum load 
shall have average life of not less than 65,000 cycles xith no p~.rt having life lesa than 
45,000 cycles. Testa need not be run beyond 130~000 cycles. Life of uarts xhich do not 
fail in less than 130,000 cycles shall be taken as 130, 000  cycles for purposes of coraputing 
average life. If the shank diameter of the pa.rt is less than the minimum pitch diameter 
of the thread, parts sha.11 withstand fatigue testing as above using loads sufficient to 
produce a ma.ximum stress of 6 63 MPa. and a minimum stress of 66.3 MPa. The above requirementa, 
apply only to parts 4 mm and larger in nominal thread size xith round, squa.re, hexagonal~ 
or spline cirive hea.ds designed for tension applica.tions and not having an undercut and 
having a head-to-shank fillet radius equal to or larger thaz~ that specified in MA 1518; 
for a11 pe.rts to which the above requirements do not anply, fatigue test requirements shall 
be as specified on the part draxing. 

3.6.5 Stress-Ruvture Pronerties at ~0°C: Shall be as follows: 

3.6.5.1 Finished Parts: Parts, maintained at 650°C t 2 xhile the load specified in Table II is 
applied continuously~ shall not rupture in less than 23 hours. If the shank diameter of 
the part is less than the minimum pitch diameter of the thread but the part can be tested 
sa.tisfactorily~ parts sha11 conform to the requirements of 3.6a5.1.t. 

3.6.5.1.1 ?arts ha,ving a shank diameter less than the minimum pitch diameter of the thread sha11 
be tested as in 3,6. ,5.1 except that the load shall be as specified in 3.6.5•2. The 
diameter on xhich stress is ba.sed sha11 be the actual measured minimum diameter of 
the part. 

3.6.5.2 Machined Test 5~ecimenss If the size or shape of the part is such that a stress-rupture 
test cannot be ma.de on the part, a test specimen prepared as in 4.3.4, maintained at 
650°C t 2 while a load sufficient to produce an initial axial stress of 690 MPa is 
aoplied continuously, sha11 not rupture in less than 23 hours. Tests shall be conducted 
in accordance with ASTM E 139. 

3•7 aQu 11ty: Paxts shall be uniform in quallty and condition, clean, round, smooth~ and free 
from burrs and foreign materials and from imperfections detrimental to their performance. 

3,7.1 Macrosco,~ic Examination: Parta or sections of parts as applicable~ etched in a solution 
consisting of app~oximately 40 ;$ hydrochlo.ric acid (sp ~ 1.19)~ 10 ~6 of a 30 ;~ solution 
of hydrogen peroxide~ and 50 ~ water, or other suitable etchax ►t~ for sufficient tine to 
reveal flow lines but not longer than 30 min., shall be examined at a magnification of 
approximately 20X to determine conformance to the following requirements, except tha.t 
examination for thread imperfections as specified in 3.7.1.3 may be made by microscopic 
examination of specimens polished and etched as in 3.7.2. 

3.7.1.1 Flox Lines: 

3.~.1.1.1 Head-to-Shar~ki Examination of a longitudinal section through the pa.rt shall shorr flox 
lines in the shank, head-to-shank fillet~ and bearing surface xhich follow the contour 
of the part as shoxn in Fig. lA, except that slight cutting of florr lines by oxide 
removal process of 3•3•3 is permissible, as shown in Fig. 1A; excessive cutting of flox 
lines in the shank, head-to-shank fillet, and bearing surface, as shown in Fig. 1C, is 
not permissible except When an undercut is associated r ►ith the fillet radius. The head 
style shown in Figs. lA through iC is for illustrative purposes only but other sym- 
metrical head styles shall conform to the above requirements. Flox lines in heads on 
naa~ts having special heads, such as Dee- or Tee-sha,ped heads or thinner than MA 1518 
standard heads, shall be as agreed upon by purcha.ser and vendor. 

3.7.1.1.2 Threads: '~'lox lines in threads shall be continuous~ sha11 follox the eneral thread 
contour~ and sha11 be of maximum density at root of thread (See Fig. 3~. 
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3.9.1.2 Internal Defects: F.~Camination of iongitu3inal sections of the head as~d shank and of the 
threads shall reveal no cracks, laps, or porosity except laps in threads as permitted in 
3.~.1.~.3 ana 3.7.1,3.4. The head and shank section sha11 extend not less than D~2 from 
the bearing surface of the head and the threaded section shall extend not less than D/2 
beyond the thread runout xhere "D" is the nominal diameter of the shank after heading. 
If the two sections would overlap~ the entire length of the part sha.11 be sectioned and 
examined as a xhole. 

3.7. 1 .3 Threads~ 

3.7.1.3.1 Root defects such as lavs, seams, notches, slivers, folds, roughness, and oxide scale 
are not permissible (See Fig. 4). 

j.~.1.3.2 Multiple lans on the flanks of threads are not permissible regardless of location. 
Single laps on the flanks of threads that extend toward the root are not permissible 
(5ee Figs. 5 and 6). 

3•7.1•3•3 There sha.11 be no laps along the flank of the thread belorr the pitch diameter (See 
Fig. 7). A single lap is permissible along the flank of the thread above the pitch 
diameter on either the gressure or non-gresaure flank (one lap at any cross-section 

• 	through the thread) provided it extends toward the crest and generally para11e1 to 
the flank (See Fig. 7). 

3.7.1.3.4 Crest craters, crest laps~ or a crest lap in combination xith a crest crater are per- 
missible provided that the imperfections do not extend deeper than 20 ~ of the ba,sic 
thread height (3ee Table I) as measured frnm the thread crest When the thread ma~or 
diameter is at minimum size (See Fi~. 8). The major diameter of the thread shall be 
measured prior to sectioning. As the ma.,jor diameter of the thread app~oaches ma,ximum 
size~ values for depth of crest crater and crest lap imperfections listed in Table I 
may be increased by one-half of the difference betKeen the minimura major diameter and 
actual ma~or diameter as measured on the part. 

3.~.2 Micr____ oaco~ic Examination: Specimens cut from parta ~hall be polished, etched in Kalling's 
reagent ~100~of ~absolute ethyl alcohol, 100 cm3  of t~ydrochloric acid (sp gr 1.19), and 
5 g of cupric chloride)~ Maxble's reagent (20 cm3 of hydrochloric acid (sp gr 1.19), 20 cmj 
of Water~ and 4 g oY cupric sulfate pentahydrate)~ or other suitable etchant, and examined 
at not loNer than 100R magnification to determine conformance to the require~aents of 
3.7.1.3, 3.7.z.i, 3.7.2.z, and 3.7.z.3. 

,3.7.2.1 Microstructure: Parts sha11 have a microstructure of completely recrystallized material. 
except in the area of the threads and tha head-to-shank fillet radius. 

3.7.2.2 Grain Sizer Shall be predominantly 3 or finer vdth occasional ~raina as large as 2 per- 
misaible, determined by comparison of the apecimen with the chart in ASTM E 112; grain 
aize shall be substantially uniform without pronounced segregation of fine and coarse 
grain areas conforming to standards agreed by purchaser and vendor. In ca.se  of disagree- 
ment on grain size by the comparison method, the intercept (Heyn) procedure shall be used. 

3•7.2.3 Surface Hardenings Parts shall have no change in hardnesa frou core to surface except 
as p~wduced during rolling of threads. There shall be no evidence of carburization or 
nitriding. In case of dispute over results of microscopic examination~ microha.rdneea 
testing shall be used as a referee method; a Vickers hasdnesa reading Within 0.08 mm of 
an unrolled surface xhich exceeds the reading in the core by more than 30 points shall 
be evidence of nonconforma.nce to this requirement. 

3•7•3 ~uorescent Penetrant Ins ction: Parts shall be subject to fluorescent penetrant inspection 
in accordance r~rith AMS 2~ 

3•7•3•1 'Phe folloxing conditions shall be cause for rejection of parts inspeeted: 

3•7•3• i . l  Mscontinuitiea transverse to grain flow (i.e., at ar ►  angle of more than 10 de~ees to 
the axis of the shank). such as grinding checks and quench cracks. 
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3•7•3• 1 .2 Longitudinal indicationa (i.e., at an angle of 10 de~ees or lesa to the axis of the 
shank) due to imperfections other than aeams, forning lape, arid nonmetallic inclusions. 

3•7•3•2 '1't►e following conditions shall be considered acceptable on parts inspected: 

3•7.3•2•1 Part$ having longitudinal indications (i.e.~ at an angle of !0 degrees or leas to the 
axis of the ahank) of seams and forming laps parallel to the g7rain flox that are xithin 
the limits specified in 3.7.3.2•2 thru 3•7•3•2•5 Pa'ovided the separation betHeen indica- 
tions is not less than 1.6 mm in a11 directions. 

3•7 . 3• 2 • 2  3ides of Heade There ahall be not more than three indications per head. The length oY 
each indication may be the f~7.1 height of the surface but no indication ~ha,ll t~eak 
over either edge to a depth greater than 0.8 mm or the equivalent of the basic thread 
height (See Table I), xhichever is less. 

3•7.3•z.3 Sha.nk or Stem: There shall be not more than five indications. The len~th of zny indi- 
ca.tion ma.y be 5 mm with a depth not exceeding 0.05 mm but the total length of all indi- 
cations shall not exceed trrice the length of the surface. No indication ahall b~eak 
into a fillet or over an ed~e. 

3•?.3.2•~+ Threadse There sha11 be no indications~ except as permitted. in 3.7.1.3. 

3•7•3•2•5 T~ of Head and F~d of Stem: The number of indications is not restricted but the depth 
of any individual indication sha11 not exceed 0.25 mm, as shoxn by sectioning rep~eaen- 
tative samples. No indication, except those of 3•7•3•2•2 $1~a11 bz~eak over an edge 

4. UQ ALITY A3SURANCE PROVISION3: 

4,1 Responsibility for Inspectiona The vendor of parts shall supply all samples for vendor's 
tests and shall be responsible for performing a11 required tests. Results of such tests 
sha11 be reported to the purchaser as required by 4.4. Purchaser reserves the right to 
sample and to perform any confirmatory testing deemed necessary to ensure that parts con- 
form to the requirements of this specifica.tion. 

4.2 Production Inspection Lot: A production inspection lot sha11 be all finished parts of the 
same part number~ made f`rom a single heat of a11oy~ heat treated at the same time to the 
same specified condition, produced as one continuous run, and submitted for vendor's inspec- 
tion at the same time. 

4.3 Clasaification of Tests: The inspection and testing of parts axe classified as follo,~s~ 

a. Acceptance tests as in 4.3.1 which are to be performed on each production inspection lot. 

b. Periodic tests Khich are to be performed periodically on p~roduction lota at the direction 
of the vendor or purcha,ser. Tensile strength test at 650 C in 3.6.2 is classified as 
periodic test and ahall be performed when requested by the purchaser. 

4.3.1 Acceptance Tests: The acceptance tests shall t~e performed on each p~oduction inspection 
lot. The accepta.nce tests consist of all the tests specified in Table 3II. 

4.3.2 Acceptance Test Samplin~s 

4.3.2.1 Non-Destructive Test - Visual and Dimensional: A rando~a sample will be selected from 
each p~oduction inspection lot; the size of the sample to be as specified in Table IV. 
The classification of defects for pa.rts sha11 be as specified in Table V. Defects 
not classified in Table V sha11 be classified as Minor B defecte. All dimensional 
charaeteriatics are considered defective when out of tolerance. 

4.3.2.2 Hardness Teat~ A random sample ahall be selected f~om each ps~oduction inspection lot; 
the size of the sample shall be as specified in Table VI, column B. The sasnple units 
may be selected f'rom thoae that ha.ve been sub3ected to and paased the visual and dimen- 
sional inspection~ with additional units selected at random f~~om the production inspection 
lot as necessaiy. 
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4.3.Z.3 Non-Destructive Inspectiono Parts shall be sub~ect to fluorescent penetrant inspection. 

4.3.2.4 Destructive Testss A random sample sha11 be selected from each production inspection lot; 
the aize of the sample sha11 be as specified in Table VI, column B. The sa.mple units may 
be selected f~om those tha.t have been subjected to and passed the non-destructive tests 
with additional units selected at random f~om the production inspection lot as necessary. 

~•3•3 Periodic Test Sam in ~ As a~eed by purcha,ser and vendor. 

4.3.4 Test Svecimens: Specimens for tensile, fatigue, and stress-rupture testing of machined test 
specim~ns shall be of standaxd p~oportions in accordance with A3TM E8 xith either 6 mm dia- 
meter at the reduced parallel gage section or smaller specimens proportional to the standard 
ahen required. Specimens shall be machined from finished parts or coupons of the same lot 
of alloy and be prrocessed together rrith the parts they represent. Specimens sha11 be 
machined fYom the center of parts 18 mm and under in diameter, from the center of coupons 
20 mm and under in nominal diameter or distance betxeen para11e1 sides, and from mid-radius 
of larger parts or coupons. 

~•3•5 Acceptance alit : The acceptance quality level and acceptance number of defectives for 
the acceptance tests shall be as specified in Tables IV and VI. 

4.4 Re rtse The vendor of parts sha11 flarnish Kith each shipment a report stating 
that the chemical composition of the parts conforms to the applicable material specification, 
shoxing the results of tests to determine conformance to the room temperature tensile groperty, 
hardness, fatigue. and stress-rupture requirements, and stating that the parte conform to the 
other technical requireRents of this specification,. This report shall include the purchase 
order nwnber~ lot nunber, thia specification number, contractor or direct supplier of material~ 
part number, nominal size, and quantity. 

4.5 Resampling and Retestin~t If any past or specimen used in the above tests faila to meet the 
specified requirements for mechanical properties and qualitq in 3.6 and 3.7, disposition of 
the parts may be ba.sed on the results of testing three additional parts or specimens for each 
original nonconforming part or speciraen. Failure of any retest part or specimen to meet the 
epecified requirenents sh~ll be cause for rejection of the parts rep~esented and no additional 
teating ahall be permitted. Resulta of all tests shall be reported. 

5, PREPARATION P'OR DEf.IVERY ~ 

5.1 Pac in and Identifica.tion: 

5.1.1 Parts having different part numbers aha.11 be packed in separate containers. 

5.1.2 Each container of parts sha.11 be marked with not less than the folloxing information: 

METRIC BOLTS & SCREVJS, UNS N0~718, STRESS-RUPTIJRE & FATIGUE RESI3TANT 

~+ 3377 
PAAT NUI~ER 

PURCHASE ORDER NUP'~ER 

,QUANTITY 
MkNUFACTURER'S ID~ITIFICATION 

5.1.3 Threaded fasteners shall be suitably grotected from abrasion and chafing during handling, 
transporta.tion and storage. 

5.1.4 Containers of parts shall be prepa.red for shipment in accordance xith comaiercial practice 
and in compliance with applicable rulea and regulations pertaining to the handling~ packag- 
ing, and transportation of the product to ensure carrier acceptance and safe delivery. 
Packaging ahall conform to carrier rules and regulations applicable to the mode of 
transportation. 
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5.1.5 For direct U.S. Military procurement, packaging shall be in accordance with MIL-STD -163, 
 Level A or Level C, as specified in the request for procurement. Commercial packaging 

as in 5.1.4 will be acceptable if it meets the requirements of Level C. 

6. ACKNOWLEDGMENT: A vendor shall mention this specification number in all quotations and 

when acknowledging purchase orders. 

7. REJECTIONS: Parts not conforming to this specification or to modifications authorized by 

the purchaser will be subject to rejection. 

8. NOTES: 

8.1 For direct U.S. Military procurement, purchase documents should specify not less than 
the following: 

Title, number, and date of this specification. 
Part number or size of parts desired. 
Quantity of parts desired. 
Applicable level of packaging (See 5.1.5). 

PREPARED BY SAE COMMITTEE E -25, GENERAL STANDARDS FOR AEROSPACE PROPULSION SYSTEMS. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 m
a3

37
7

https://saenorm.com/api/?name=c7d2dff3fb84765793674607888b00b8


MA 3377 

TABLE I 

Thread 
Pitch, mm 

Basic Thread Height 
mm, Ref (See Note 1) 

20 % Basic 
Thread Height 

0.5 0.30 0.06 
0.6 0.36 0.07 
0.7 0.42 0.08 

0.8 0.48 0.10 
1 0.60 0.12 

1.25 0.75 0.15 

1.5 0.90 0.18 

1.75 1.05 0.21 

2 1.20 0.24 

2.5 1.50 0.30 
3 1.80 0.36 

Note 1. Basic thread height is defined as being 
equivalent to 0.6 times the pitch. 

~~ C 
13.66 ® Page 10 1 
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TABLE ZI 

Thread 
Size 

Tensile 3trength Load 
9tandard MJ Threads 

kN min 

Fatigue Strength 
Tenaion-Tension 
Max Test Load 

kN 

Stress-Rupture 
Tensile 

Test I,oad 
kN 

Room Temp. At 650 °C 

rt,13 x o,.5-4n6h 6.935 5•439 - 3.182 
~3•5 x o.6-4h6h 9.352 7•335 - 4.270 

rtJ4 x o .~-4h6h 12.13 9.517 6.308 5•521 

MJS x o .8J+h6h 19.51 15.30 lo.i5 9.004 
MJ6 x 1-4h6h 27.73 21.75 14.42 12.~2 
MJ7 x 1-4h6h 39.~+ 30.93 2o.g1 18.51 

rt,TB x 1~4h6h 53.14 41.68 27.63 25•39 
M,Tio x 1.25-4h6h 83.05 65.ik ~+3•19 39.68 
MJ12 X 1 .25-4h6h 123.8 97.i3 64.38 60.40 

t~i4 x 1.5-4h6h 167.8 i31.6 87.z6 81.56 

M.T16 x 1 .5-4h6h 223.9 175.6 116.4 110.3 

MJ18 x 1.5-4h6h 288.0 225•9 149.8 143•5 

MJ20 x i.5-4h6h 360.3 282.6 187.4 i80.8 
MJ22 x i.~h6h 440.,5 345•5 229•1 222.6 
MJ24 x 2-4h6h 512.2 401.7 266.3 255•~ 

Note 1. Area upon which stress is ba.sed for tenaile and fatigue strength load require- 
ments is the tensile streas area as defined in MA 15z0, fox threads rolled 
after heat treatment, and calculated f~om equation: 

rd 2 
A = ~.78y+(d3) 2  2 - ( d2) 

\ 

where, A= tensile stress area 

d2  g maac pitch diameter 

d3  a ma.x minor (root) diameter 

Ma,x fatigue tension load is based on 52 ~ of the room temperature min tensile load 
requirement. Min fatigue tension load is 10 y6 of the max fatigue tension load. 

Area upon rrhich stress-rupture tensile load requirements is based is the area at the 
max minor (root) diameter for MJ threads as defined in MA 1520, and calculated tYon 
the equations 

A = 0.78~}F(d3)2 

where~ A a area at max minor (root) diamater 
d3 = max minor (root) diameter 

Load requirements are baeed ons 
12~5 MPa for tenaile strength load at rnog  te~nperatur~ 

1000 MPa for tensile strength load at 650°C 
663 MPa For fatigue strength max tension load 
690 MPa for stress-rupture test load 

Note 2. For sizes not shown~ tensile strength loads, fatigue strength tension test loads, 
and streas-rupture test loads for part~ tested as parts, not as specimens from 
parta or coupons of the stock, aha11 be based upon the areas and atresses given 
above. 
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FIGURE lA - SATISFACTORY GRAIN FLOW 

Showing a smooth well formed grain flow following 
the contour of the under head fillet radius. 

~ 
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FIGURE 1B - MINIMUM ACCEPTABLE STANDARD 

Showing maximum permissible cutting of grain flow 
after machining to remove contamination oxide. 

FIGURE 1C - UNACCEPTABLE GRAIN FLOW 

Showing excessive cutting of grain flow in the shank, 
fillet and bearing surface which is not permissible. 
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1 
0* C 
yams ® Page 14 

Nominal Bolt 
Diameter, mm 

Up to 8, excl 

C, max 
mm 

1.6 
8 & 10 2.4 
12 - 16 incl 3.2 
18 - 24 incl 4.0 
Over 24 4.8 

PERMISSIBLE DISTORTION FROM FILLET WORKING 

FIGURE 2 

• 

• 
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FLOW LINES, ROLLED THREAD 
FIGURE 3 

PD 

NOT PERMISSIBLE-----1' 	ROOT 

ROOT DEFECTS, ROLLED THREAD 
FIGURE 4 

MULTIPLE LAPS BELOW PD EXTENDING TOWARD ROOT, ROLLED THREAD 
FIGURE 5 

NOT PERMISSIBLE 

- 	 PD 

ROOT 

MULTIPLE LAPS ABOVE PD EXTENDING TOWARD ROOT, ROLLED THREAD 
FIGURE 6 
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PERMISSIBLE 

- -f-- - ~-- PD —~ - —~- - 

ROOT 
NOT PERMISSIBLE 

LAPS EXTENDING TOWARDS CREST, ROLLED THREAD 
FIGURE 7 

SEE NOTE A 

~ -- 

MAXIMUM PERMISSIBLE DEFECT 20 7 OF 
BASIC THREAD HEIGHT (SEE TASLE I) 

r SEE NOTE A 

	

~ ~' 	.~'-~ L,----~ 
__ 	pD 	 _~'~ TOL ON MAJOR DIA 

ROOT 

BASIC THD HEIGHT 

Note A: Depth of defect equals 20 Y of basic thread 
height plus ~ the difference of the actual 
major diameter and minimum ma~or diameter. 

CREST CRATERS 6 CREST LAPS, ROLLED THREAD 
FIGURE 8 
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