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USE OF OR RELIANCE UPON THIS DOCUMENT OR ANY NATIONAL AEROSPACE STANDARD IS ENTIRELY VOLUNTARY.  AIA DOES NOT QUALIFY SUPPLIERS OR CERTIFY 
CONFORMANCE OF ITEMS PRODUCED UNDER NATIONAL AEROSPACE STANDARDS.  AIA MAKES NO REPRESENTATION OR CLAIM RESPECTING (1) THE SUITABILITY OF 
ITEMS FOR ANY PARTICULAR APPLICATION OR (2) THE EXISTENCE OF OR APPLICABILITY THERETO OF PATENT OR TRADEMARKS RIGHTS. 

1. SCOPE 
 
1.1 This specification defines the requirements for titanium alloy externally threaded fasteners procured under part 

numbers listed on drawings which refer to this specification. Drawings may carry notes which modify the 
requirements of this specification. Receiving contractors may reject any lot which does not conform. 

 
1.2 Recommendation for improvements or correction of this specification should be directed to a NASC representative of 

a using aerospace company or to National Aerospace Standards Committee, Aerospace Industries Association, 1000 
Wilson Boulevard, Suite 1700, Arlington, VA 22209. 

 
2. APPLICABLE DOCUMENTS 
 

2.1 Documents listed herein of the issue in effect on date of price inquiry are a part of this specification to the extent 
indicated. In the event of conflict between the requirements of this specification and referenced documents, the 
requirements herein shall govern. 

 

2.2 Federal Standards 
 

FED-STD-H28/21 Screw-Thread Standard for Federal Services Section 21 Metric Screw-Threads 
FED-STD-H28/20 Screw-Thread, Inspection Method for Acceptability 

 

Copies can be obtained from the Department of Defense Single Stock Point (DODSSP). http://dodssp.daps.dla.mil 
 

2.3 Industry Standards 
 

AEROSPACE INDUSTRIES ASSOCIATION 
NASM1312 Fasteners, Test Methods (Metric) 

 

Copies can be obtained from the Aerospace Industries Association, 1000 Wilson Blvd., Suite 1700, Arlington, VA 
22209.  www.aia-aerospace.org 
 

ASME 
ASME B46.1 Surface Texture (Metric) 
 

Copies can be obtained from ASME, Three Park Ave., New York, NY 10016-5990. www.asme.org  
 

AMERICAN SOCIETY FOR QUALITY 
ANSI/ASQ Z1.4 Sampling Procedures and Tables for Inspection by Attributes 
 

Copies can be obtained from the American Society for Quality, 600 North Plankinton Ave., Milwaukee, WI 53203. 
www.asq.org  

 
ASTM INTERNATIONAL 

ASTM E112 Grain Size, Average of Metals, Estimating 
ASTM E1417 Inspection, Penetrant Method of 

 

Copies can be obtained from ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 
19428-2959. www.astm.org 

 
SAE INTERNATIONAL 

AMS2644 Inspection Material, Penetrant 
AMS2801 Heat Treatment of Titanium Alloy Parts 
AS3062 Bolts, Screws and Studs, Screw Thread Requirements 
AMS4967 Titanium Alloy Bars and Forgings, 6Al-4V Annealed, Heat Treatable 
AMS-H-81200 Heat Treatment of Titanium and Titanium Alloys 
 

Copies can be obtained from SAE International, 400 Commonwealth Dr., Warrendale, PA 15096-0001. 
www.sae.org 
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3   COMPLETELY REVISED 

3. REQUIREMENTS 
 
3.1 General. Fasteners supplied to this specification shall comply with all of the requirements of this specification and 

shall have passed all of the applicable tests herein. 
 
3.2 Materials. Fasteners shall be fabricated from titanium alloy conforming to AMS4967. 
 
3.2.1 The hydrogen content of the finished fastener shall not exceed the specified maximum when tested in accordance 

with 4.4.4. 
 
3.3 Design and Construction. Fastener design and construction shall conform to the following requirements. 
 
3.3.1 Dimensions. Dimensions shall be in accordance with the applicable detail drawing. Dimensions shall include the 

finishes, if any, designated on the detailed drawing. Dimensions shall exclude dry film lubricants. Measurements 
shall be made per 4.4.1. 

 
3.3.2 Surface Roughness. Surface roughness shall be in accordance with the requirements of the detail drawing. 
 
3.3.3 Thread Form. Thread form and dimensions shall conform to FED-STD-H28/21 or as required by the applicable detail 

drawing. 
 
3.3.3.1 Thread Forming. Threads shall be fully formed after final heat treatment. Threads shall be formed by a single rolling 

process. 
 
3.3.3.2 Incomplete Threads. Incomplete thread pitches are permissible at the chamfered end and at the juncture of the 

unthreaded portion of the shank, per FED-STD-H28/21. The incomplete thread pitch next to the shank shall include 
a thread run-out at least one pitch and not more than two pitches wide. 

 
3.3.3.3 Chamfer. The entering point of the thread shall be chamfered as specified in the applicable detail drawing. 
 
3.3.3.4 Irregular Flank. The flank of the incomplete thread closest to the grip, or head, may be irregular due to natural flow 

of material that is not controlled by thread rolling dies. Folds or laps in excess of those permitted by Figure 3 and 
Paragraph 3.5.2.3 shall not be considered “Natural Flow.” The roots and flanks of threads in the run-out area shall 
be filleted, smooth and devoid of abrupt tool marks. 

 
3.3.3.5 Grain Flow. The grain flow in the threads shall be continuous and shall follow the general thread contour with the 

maximum density at the bottom of the root radius as illustrated in Figure 1. 
 
3.3.4 Heads. Fastener heads shall be formed by forging before heat treatment. Recesses may be forged or machined. 

Flash or chip clearance in machined recesses shall not cause recess dimensions to exceed the specified limits. 
 
3.3.4.1 Bearing Surfaces. The bearing surface of fastener heads shall be oriented relative to the shank within the limits 

shown on the detail drawing. 
 
3.3.4.2 Head Structure and Grain Flow. A metallographic cross section of the head shall show no detrimental defects (see 

Section 4.4.3) and shall exhibit grain flow lines substantially as illustrated in Figure 1 (sizes larger than 5 mm 
thread). Grain lines shall be continuous and shall not terminate in the head to shank fillet, but may show minor 
interruption resulting from finish machining operation. Grain size in vicinity of head or threads shall not differ from 
grain size in shank by more than one size (as defined in ASTM E112). Evaluation to be conducted at 50X to 60X. 

 
3.3.5 Head-Shank Fillet. The juncture of the fastener head and shank shall be cold worked by a rolling process in thread 

size 5 mm and larger in grips greater than nominal diameter after completion of all machining, grinding and thermal 
treatments. Fillet radius shall conform to the requirements of the detail drawing and shall show no evidence of 
seams or inclusions. Distortion from the smooth contour resulting from cold working shall not extend beyond the 
limits in Figure 2. A short tapered lead into the fillet area is permissible providing the dimensions do not exceed the 
limits of the detail drawing. 
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3   COMPLETELY REVISED 

3.3.6 Straightness. The straightness of the fastener shank shall be within the limits of Table I when the fastener shank is 
rolled in “V” blocks (max width each block 8 mm) placed on surface plates and the greatest deviation is measured 
with a dial indicator. 

 
3.3.7 Coaxiality. The coaxiality tolerance between the thread and the shank of bolts, which is the coaxiality of the shank 

with respect to the pitch diameter as the datum, shall be as specified on the detailed drawing. The position of 
measurement shall be at a distance of 1x“ØD” from the point where the thread runout meets the shank. When the 
shank length is less than 2x“ØD”, coaxiality shall be measured at a distance midway between the head and the 
thread runout. 

 
 

TABLE I – SHANK STRAIGHTNESS 
NOMINAL SHANK 

DIAMETER 
MAXIMUM DEVIATION 

(mm PER 10 mm Of LENGTH) 

8 mm AND UNDER 0,02 

10 mm AND LARGER 0,015 
 
3.4 Mechanical Properties. Mechanical properties of fasteners shall conform to the following requirements. 
 
3.4.1 Ultimate Tensile Strength. When tested in accordance with 4.4.2.1, the minimum ultimate tensile strength shall 

conform to the requirements of Table II and 4.4.2.3. Tensile tests are not applicable to full threaded fasteners 
whose length is less than three times the diameter, or to grip type threaded fasteners with grip less than two times 
the nominal diameter. Tensile strength shall apply to fasteners prior to drilling. 

 
3.4.2 Ultimate Double Shear Strength. When tested in accordance with 4.4.2.2, the minimum ultimate double shear 

strength shall conform to the requirements of Table II and 4.4.2.3. Shear tests are not applicable to protruding 
head fasteners whose grip is less than two times the nominal diameter, nor to flush head fasteners whose nominal 
grip is less than two and one half times the nominal diameter. 

 
3.4.3 Fatigue Life. When tested in accordance with 4.4.2.4, the fatigue life shall conform to 4.4.2.5. High force and low 

force shall be as specified in Table III. Fasteners with drilled shanks need not be fatigue tested. Fatigue tests are 
not applicable to fasteners smaller than 5 mm thread size or to fasteners having a grip less than two times the 
nominal diameter. 

 

Copyright Aerospace Industries Association of America Inc. 
Provided by IHS under license with AIA/NAS Licensee= www.sepana.ir/5991803002, User=sam, albert

Not for Resale, 01/04/2016 05:48:43 MSTNo reproduction or networking permitted without license from IHS

-
-
`
`
,
,
,
`
,
,
,
`
,
`
`
,
,
`
`
,
,
`
,
`
,
`
,
,
,
,
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: AIA NA0007 2013

http://www.avadocuments.com/doc/aia-na0007-2013
http://www.avadocuments.com/doc/aia-na0007-2013


 

 

NATIONAL AEROSPACE STANDARD 
© COPYRIGHT 2013 AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, INC. ALL RIGHTS RESERVED 

FO
RM

 0
9-

01
 

USE OF OR RELIANCE UPON THIS DOCUMENT OR ANY NATIONAL AEROSPACE STANDARD IS ENTIRELY VOLUNTARY.  AIA DOES NOT QUALIFY SUPPLIERS OR CERTIFY 
CONFORMANCE OF ITEMS PRODUCED UNDER NATIONAL AEROSPACE STANDARDS.  AIA MAKES NO REPRESENTATION OR CLAIM RESPECTING (1) THE SUITABILITY OF 
ITEMS FOR ANY PARTICULAR APPLICATION OR (2) THE EXISTENCE OF OR APPLICABILITY THERETO OF PATENT OR TRADEMARKS RIGHTS. 

TH
IS

 D
RA

W
IN

G
 S

U
PE

RS
ED

ES
 A

LL
 A

N
TE

CE
D

EN
T 

ST
AN

D
AR

D
 D

RA
W

IN
G

S 
FO

R 
TH

E 
SA

M
E 

PR
O

D
U

CT
 A

N
D

 S
H

AL
L 

BE
CO

M
E 

EF
FE

CT
IV

E 
N

O
 L

AT
ER

 T
H

AN
 S

IX
 M

O
N

TH
S 

FR
O

M
 T

H
E 

LA
ST

 
RE

VI
SI

O
N

 D
AT

E.
 

NA0007 
SHEET 4 

REVISION

3

AE
RO

SP
AC

E 
IN

D
U

ST
RI

ES
 A

SS
O

CI
AT

IO
N

 O
F 

AM
ER

IC
A,

 I
N

C 
10

00
  W

IL
SO

N
 B

LV
D

. 
AR

LI
N

G
TO

N
, V

A 
 2

22
09

 

3   COMPLETELY REVISED 

 
TABLE II – TENSILE AND SHEAR PROPERTIES 

THREAD TENSILE 
STRESS 

AREA (Atu) 
mm2 /a/ 

MINIMUM TENSILE FORCE 
N 

AREA OF 
SHANK AT 

NOM DIA (Asu) 
mm2 /c/ 

MINIMUM 
DOUBLE 

SHEAR FORCE 
N /c/ 

DIA 
mm 

PITCH 
mm 

HEX HEAD 
PAN HEAD /a/ 

STD 100° HEAD 
/b/ 

3 0‚5 5‚6 6 160 4 930 7‚1 9 370 
3‚5 0‚6 7‚6 8 360 6 690 9‚6 12 700 
4 0‚7 9‚9 10 900 8 720 12‚6 16 600 
5 0‚8 15‚8 17 400 13 900 19‚6 25 900 
6 1‚0 22‚5 24 800 19 800 28‚3 37 400 
7 1‚0 31‚7 34 900 27 900 38‚5 50 800 
8 1‚0 42‚4 46 600 37 300 50‚3 66 400 

10 1‚25 66‚3 72 900 58 300 78‚5 104 000 
12 1‚25 98‚3 108 000 86 400 113 149 000 
14 1‚5 133‚3 147 000 117 000 154 203 000 
16 1‚5 177‚3 195 000 156 000 201 265 000 
18 1‚5 227‚7 250 000 200 000 254 335 000 
20 1‚5 284‚3 313 000 250 000 314 414 000 
22 1‚5 347‚2 382 000 306 000 380 502 000 
24 2‚0 404‚7 445 000 356 000 452 597 000 

/a/ Tensile stress area is the area of the basic pitch diameter. Tensile force for hex head and pan head is 
calculated from the formula Atu x 1100 MPa = T. 

/b/ Tensile force for standard 100° head is based on 80% of hex head values. 
/c/ Single shear cross sectional area is the area of the nominal shank diameter. Double shear force is calculated 

from the formula Asu x 2 (660 MPa) = S. 
 

TABLE III – FATIGUE LOADING 
THREAD TENSION-TENSION FATIGUE FORCE N 

DIA 
mm 

PITCH 
mm 

HEX HEAD PAN HEAD /d/ STD 100° HEAD /e/ 
HIGH FORCE LOW FORCE HIGH FORCE LOW FORCE 

5 0,8 6 960 696 4 630 463 
6 1,0 9 920 992 6 590 659 
7 1,0 14 000 1 400 9 290 929 
8 1,0 18 600 1 860 12 400 1 240 

10 1,25 29 200 2 920 19 400 1 940 
12 1,25 43 200 4 320 28 800 2 880 
14 1,5 58 800 5 880 39 000 3 900 
16 1,5 78 000 7 800 52 000 5 200 
18 1,5 100 000 10 000 66 600 6 660 
20 1,5 125 000 12 500 83 300 8 330 
22 1,5 153 000 15 300 102 000 10 200 
24 2,0 178 000 17 800 119 000 11 900 

/d/ High fatigue force is 40% of ultimate tensile force listed in Table II. Low force is 10% of high force. 
/e/ High fatigue force is 33.3% of ultimate tensile force listed In Table II. Low force is 10% of high force. 

 
 

THREAD 100° PROTRUDING  
FIGURE 1 – GRAIN FLOW IN THREAD AND HEAD 
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