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Aerospace Bolts
INTRODUCTION

The three principal parts of a bolt are the head, thread,
and grip. The head is the larger diameter of the bolt and
may be one of many shapes or designs. The head keeps
the bolt in place in one direction, and the nut used on
the threads keeps it in place in the other direction.

Diameter

To choose the correct replacement, several bolt
dimensions must be considered. One is the length of the
bolt. Note in image above the bolt length is the distance
from the tip of the threaded end to the head of the bolt.
Correct length selection is indicated when the chosen
bolt extends through the nut at least two full threads.

In addition, if a bolt is too long or too short, its grip is
usually the wrong length. As shown in below, grip length
should be approximately the same as the thickness of
the material to be fastened. If the grip is too short, the
threads of the bolt will extend into the bolt hole and may
act like a reamer when the material is vibrating. If the
grip is too long, the nut will run out of threads before it
can be tightened.

Incorrect Bolt Correct Incorrect Bolt
Grip Length- Installation Grip Length-
Too Short Too Long

BOLT HEADS — The most common type of head is the
hex head. This type of head may be thick for greater
strength or relatively thin in order to fit in places

having limited clearances. In addition, the head may

be common or drilled to lockwire the bolt. A hex-head
bolt may have a single hole drilled through it between
two of the sides of the hexagon and still be classed as
common. The drilled head-hex bolt has three holes
drilled in the head, connecting opposite sides of the hex.

BOLT THREADS — Another structural feature in which
bolts may differ is threads. These usually come in

one of two types: coarse and fine. The two are not
interchangeable. For any given size of bolt there are a
different number of coarse and fine threads per inch. For
instance, consider the 1/4-inch bolts. Some are called
1/4-28 bolts because they have 28 fine threads per inch.
Others have only 20 coarse threads per inch and are
called 174-20 bolts.

Steel CloseTolerance

(125,000 to 145,000 A.5.i.)

Aluminum Alloy
(62,000 P.S.L)

Corrosion Resistant
Stael (125,000 P.S.1)

Alloy Steel Tollerance
{125,000 to 145,000 P.5.1)

BOLT MATERIALS — The type of metal used in an
aircraft bolt helps to determine its strength and its
resistance to corrosion. Therefore, it is important that
material is considered in the selection of replacement
bolts. Like solid shank rivets, bolts have distinctive head
markings that help to identify the material from which
they are manufactured. Above image shows the tops
of several hex-head bolts—each marked to indicate the
type of bolt material.
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Aerospace Bolts
PICTORIAL AND PART NUMBERING

Hex Head
& MW
Hex Head Bolt Countersunk Internal Wrenching External Wrenching
AN3-AN7, NAS1202-NAS1204 MS20004 12 Points
NAS6203-NAS62086, MS21250
NAS6603-NAS6606
AN Bolt Part Number Breakdown
AN 4 -20A
I— Safety Precautions
Dash Number (Bolt Grip
& Length
Bolt Material
Series Number (Class
& Diameter)
Air Force Navy Bolt
NAS Bolt Part Number Breakdown
MS 20004 -H 9 NAS 14 4 - 25

|_ Dash Number (Bolt Grip in
Sixteenths)

Safe-tying Provisions

Series Number (Class and
Diameter in Sixteenths

| Dash Number

(Bolt Grip in Sixteenths)
Diameter in Sixteenths
Series Number

National Aircraft

Military Standard Bolt

Standard Bolt
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Aerospace Bolts
GENERAL INFORMATION AND FORMULAS

The key dimension on aerospace bolts is the grip
length. The grip is the unthreaded portion of the bolt
underneath the head (see illustration below).

1) Within a given diameter (i.e. 174, 3/8,1/2, etc.) of
any AN/MS/NAS series, all bolts will have the same
thread length, no matter how long the bolt.

2) The thread lengths for each series bolt are on the
specification prints and in chart form on for all sizes
from #10-32 through 3/4-16.

3) In the commonly specified MS and NAS series
bolts, the dash number is the grip in 1/16" (0.0625")
increments, e.g. -18 = 18 x 0.0625"
=1125"-18/16"

4) Thus, to determine the overall length of a bolt, simply
add the thread length (for that series and diameter) to
the grip length you desire, e.g. NAS 1306-24: grip is
150" + threads: 0.578" = 2.078" overall length.

5) In AN series bolts, you must have a chart or bolt
gauge to determine lengths, grips or part numbers.
The dash numbers do not indicate grips or overall
lengths.

head

bearing surface
Vs shank

peint

|»—— thread length —

l.._grip Iength_.l

length

BOLT LOAD CAPACITY CALCULATIONS

Load calculations for bolts are always defined by the
area of a circle (nr2: n =3.1416; r= radius of circle or 1/2
the diameter) The minimum load capacity is calculated
at the area it will bear upon times (x) minimum bolt
strength rating.

Shear Loads:
Calculate at minimum dimension for full (grip) diameter.

Example:
NAS1304: r = .1243; Area = nt r2 = 049 square inches.

049 square inches x 95,000 psi (shear rating)
= 4655 lb @ full diameter; single shear
Tensile Loads:

Calculate at maximum pitch diameter.

Example:
NAS1304: r = .1134; Area = n r2 = .0404 square inches.

0404 square inches x 160,000 psi (tensile rating) = 6464 lb

A BOLT LOADED IN TENSION

A BOLT LOADED IN DOUBLE SHEAR

Nt
"

LOAD s
< e

LOAD
—
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Aerospace Bolts
INTERCHANGE

MS-NAS High Strength Bolts

NAS1103 thru NAS1120 Bolt - Shear, Modified Hexagon Head
Short Thread Alloy Steel Heat Treated Per MIL-H-6875
160,000 - 180,000 psi Tensile Strength 95,000 psi Minimum Shear

CADMIUM Plated per QQ-P-416, Type Il, Class 2. @ E:!.m

Example Part#s: NAS1104-9D 1/4-28 x .878 Drilled Shank
NAS1106-27 3/8-24 x 2.079 Undrilled Shank

NAS1303 thru NAS1320 Bolt - Shear, Hexagon Head, Long Thread Alloy Steel
160,000 PSI Minimum Tensile Strength

NAS6603 NAS6604 NAS6605 NAS6606 NAS6607 NAS6608

#10-32 1/4-24  5/16-24 3/8-24 7/16-20 1/2-20

NAS6609 NAS6610 NAS6612 NAS6614 Thru NAS6620

9/16-18 5/8-18 3/4-16 7/8-14 1-1/4-12

Example Part#s

NAS6608-10 1/2-20 X 1.360, Undrilled Shank, Undrilled Head

NAS6610-27D 5/8-18 x 2.590, Drilled Shank, Undrilled Head ﬁ — "
NAS6610-96DH 5/8-18 x 6.902, Drilled Shank, Drilled Head ] * "_
NOTE: NAS1103/NAS6603 Series Bolts have the same grip values per dash#. U ==

INTERNAL WRENCHING BOLTS

MS20004 THRU MS20024 BOLT- INTERNAL WRENCHING ALLOY STEEL
160,000 PSI Minimum Tensile Strength, 96,000 PSI Minimum Shear Strength
MS20004 MS20005 MS20006 MS20007 MS20008 MS20009
1/4-28 5/16-24 3/8-24 7/16-20 1/2-20 9/16-18
MS20010 MS20012 MS20014 MS20016 Thru MS20024

5/8-18 3/4-16 7/8-14 1-14 1-1/2-12
Example Part#s

MS20006-18 3/8-24 X 1.812, Undrilled Head
MS20008H96 1/2-20 X 6.812, Drilled Head
NAS1303 have longer threads, hence longer length per dash#. ] -

EXTERNAL WRENCHING (12 POINT) BOLTS

MS21250 Alloy Steel 180,000 PSI Tensile Strength
The above bolts are available with Drilled or Undrilled Head. @ % TN
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Aerospace Bolts

SUMMARY

The following charts detail material specifications, strength & temperature ratings, nominal thread lengths and
updates/interchanges of the most commonly used aerospace bolt series.

Hex Head

125,000 PSI tensile / 75,000 PSI shear
ANB3: alloy steel, 450°F
AN3C: stainless steel, 450°F

160,000 PSl tensile /7 95,000 PSI shear
NAS1103: alloy steel, 450°F

NAS6203: alloy steel, 450°F

NAS6603: alloy steel, 450°F

NAS6603: alloy steel, 450°F

NASB303: A286 stainless, 1200°F
NAS6703: A286 stainless, 1200°F
NAS653: titanium alloy, 500°F
NAS673: titanium alloy, 500°F
NAS6403: titanium alloy, 500°F
NAS6803: titanium alloy, 500°F

Commonly Accepted Interchanges
NAS1103, NAS6203
NAS1303, NAS6603

Internal Wrenching Head

160,000 PSl tensile / 96,000 PSI shear
NAS144: alloy steel, 450°F (internal wrenching)
MS20004: alloy steel, 450°F (internal wrenching)

Supersede Commonly Accepted Interchanges

NAS144 to MS20004

12 Point Head

180,000 PSl tensile / 108,000 PSI shear
NASB24: alloy steel, 450°F (12 point)
MS21250: alloy steel, 450°F (12 point)

Commonly Accepted Interchanges
NAS144 to MS20004 NAS624 and MS21250

Thread Sizes & Nominal Thread Lengths Chart

Note: "x" or "xx" represents diameter number; all dimensions are in inches

Dia. | Thread Alloy Steel A286 B6ALA4V Titanium Alloy Alloy Steel
# Size Stainless
Tlxx | 62xx | 13xx | 66xx | 63xx | 67xx 65x 67x 64xx | 68xx ANXx MS2000x | MS21250 | NAS62x
3 190-32 | 276 323 | 338 345 323 345 276 338 323 345 406 N/A 420 N/A
4 250-28 | 316 370 425 425 370 425 316 425 370 425 469 A75 492 485
5 | 3125-24 | 375 438 469 | 469 438 | 469 1875 469 438 469 531 537 579 572
6 375-24 | 391 454 578 578 454 578 391 578 454 578 641 662 625 619
7 4375- 453 528 594 694 | 528 | 694 453 594 528 694 656 787 721 694
20
8 | 500-20 | 453 528 735 735 528 735 453 735 528 735 781 787 768 741
9 563-18 511 594 | 840 | 840 | 594 | 840 594 | 840 | 906 850 852 826
10 | 625-18 | 543 626 | 902 | 902 | 626 | .902 626 | 902 953 912 899 873
12 | .750-16 572 666 | 1041 | 1041 | 666 | 1041 666 | 1041 | 1093 1037 1036 993
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Aerospace Bolts
SUMMARY

Airframe Bolts AN3 Thru AN7

O O

Undrilled shank bolts have the letter ‘A’ after dash number. Drilled head bolts have the letter ‘H' after the AN number.

Thread

Tensile Steel

Tensile
Aluminium

Yield Steel

Yield
Aluminium

Single Shear

Steel Aluminium

AN3 No.10-32 UNF -3A | 2210 1100 1690 710 2125 990
AN4 1/4 -28 UNF-3A 4080 2030 3130 1310 3680 1715
ANS 5/16-24 UNF-3A 6500 3220 4980 2080 5750 2685
ANG 3/8 -24 UNF -3A 10100 5020 7740 3240 8280 3870
AN7 7/16-20 UNF -3A 13600 6750 10430 4350 11250 5250
ANS8 172 -20 UNF -3A 18500 9/80 14190 5920 14700 6850
AN9 9/16-18 UNF -3A 23600 11700 18100 7550 18700 8700
AN10 5/8 -18 UNF-3A 30100 14900 23080 9610 23000 10750
AN12 3/4 -16 UNF -3A 44000 21800 33730 14100 33150 15500
AN14 7/8 -14 UNF-3A 60000 29800 46000 19200 45050 21050
AN16 1-14 NF -3A 80700 40000 61870 25800 58900 27500
AN17 1-12 UNF -3A 80700 40000 61870 25800 58900 27500
AN18 1-1/8 -12 UNF-3A 101800 50500 78050 32600 73750 34500
AN20 1-1/74 -12 UNF-3A 130200 64400 99820 41500 91050 42500

ADD "C" BEFORE DASH NUMBER FOR CORROSION-RESISTANT STEEL BOLT.

ADD "DD" BEFORE DASH NUMBER FOR ALUMINIUM ALLOY BOLT,

ADD "A" AFTER DASH NUMBER FOR UNDRILLED BOLT,

ADD "H" BEFORE DASH NUMBER FOR BOLT WITH DRILLED HEAD AND SHANK.

ADD "H' BEFORE DASH NUMBER AND “A" AFTER DASH NUMBER FOR BOLT WITH DRILLED HEAD ONLY.

"AlL AN Bolts meet minimum Tensile Strength Values of 125,000 PSI
Commercial Grade 8 Bolts Have a Comparative Strength of 150,000 PSI
Commercial Grade 5 Bolts Have a Comparative Strength of 120,000 PSI
Dropping to 110.000 PSI for Diameters Greater Than 1-Inch
Commercial Grade 2 Bolts Have a Comparative Strength of 70.000 PSI
Dropping to 60.000 PSI for Diameters Greater Than 3/4"

NF - National Fine Thread
UNF- Unified National Fine Thread
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Aerospace Bolts

SUMMARY

NAS6203 P -
Close Tolerance Bolt r /”“\Jj [
1900-32 Thread \‘;—_—;’,-‘ 3

MATERIAL: ALLOY STEEL
HEAT TREAT. to 160 - 180 KSI
FINISH: CADMIUM PLATED BOLTS / CADMIUM PLATE
PER AMS-QQ.P-416, TYPE Il CLASS

CODE: NO FINISH CODE AFTER BASIC NUMBER FOR CADMIUM

PLATED BOLTS.

ADD "C" AFTER BASIC NUMBER FOR CHROMIUM PLATED BOLTS.

ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.

ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.
ADD "L AFTER BASIC NUMBER FOR SELF-LOCKING BOLT WITH

LOCKING ELEMENT

NAS6204 Py - e
Close Tolerance Bolt r /”“\Jj ’
2500-28 Thread \‘;—_—:’,—'

MATERIAL: ALLOY STEEL
HEAT TREAT. to 160 - 180 KSI
FINISH: CADMIUM PLATED BOLTS / CADMIUM PLATE
PER AMS-QQ.P-416, TYPE II, CLASS

CODE: NO FINISH CODE AFTER BASIC NUMBER FOR CADMIUM

PLATED BOLTS.

ADD "C" AFTER BASIC NUMBER FOR CHROMIUM PLATED BOLTS.

ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.

ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.

ADD "L AFTER BASIC NUMBER FOR SELF-LOCKING BOLT WITH

LOCKING ELEMENT

Description Description
NAS6203 NAS6204
Length Grip +.010 Length Grip +.010

385 062 1 432 062 1
448 125 2 495 125 2
511 188 3 558 188 3
573 250 4 620 250 4
635 312 5 682 312 5
698 375 6 745 375 6
761 438 7 808 438 7
823 500 8 870 500 8
885 562 9 932 562 9
948 625 10 995 625 10
1011 688 11 1058 688 1
1073 750 12 1120 750 12
1135 812 13 1182 812 13
1198 875 14 1245 875 14
1261 938 15 1308 938 15
1323 1000 16 1370 1000 16
1.385 1062 17 1432 1062 17
1448 1125 18 1495 1125 18
1511 1188 19 1558 1188 19
1573 1.250 20 1620 1.250 20
1.635 1312 21 1682 1312 21
1.698 1.375 22 1.745 1.375 22
1761 1438 23 1808 1438 23
1823 1500 24 1870 1500 24
1.885 1562 25 1932 1562 25
1948 1625 26 1995 1625 26
2011 1.688 27 2058 1688 27
2.073 1750 28 2.120 1750 28
2135 1812 29 2182 1812 29
2198 1875 30 2.245 1875 30
2261 1938 31 2308 1938 31
2323 2000 32 2370 2000 32
2448 2125 34 2495 2125 34
2573 2250 36 2620 2.250 36
2.698 2.375 38 2745 2375 38
2.870 2500 40

Supersedes NAS464P3 and NAS1103 Series 2.995 2.625 42
3120 2750 44

3.245 2.875 46

3.370 3.000 48

3495 3125 50

3.620 3.250 52

3745 3375 54

3.870 3500 56

Supersedes NAS464P4 and NAS1104 Series
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Aerospace Bolts

NAS6205

Close Tolerance Bolt
.3125-24 Thread
MATERIAL: ALLOY STEEL
HEAT TREAT: to 160 - 180 KSI
FINISH: CADMIUM PLATED BOLTS / CADMIUM PLATE PER
AMS-QQ.P-416, TYPE Il, CLASS

CODE: NO FINISH CODE AFTER BASIC NUMBER FOR CADMIUM
PLATED BOLTS.

ADD "C" AFTER BASIC NUMBER FOR CHROMIUM PLATED BOLTS.
ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.
ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.
ADD "L" AFTER BASIC NUMBER FOR SELF-LOCKING BOLT WITH
LOCKING ELEMENT

N o
©
g T—

SUMMARY
NAS6206 e SR
Close Tolerance Bolt r ,/"“\Jj i m
.3750-24 Thread N : 3
MATERIAL: ALLOY STEEL = L - J

HEAT TREAT. to 160 - 180 KSI

FINISH: CADMIUM PLATED BOLTS / CADMIUM PLATE PER
AMS-QQ.P-416, TYPE Il, CLASS

CODE: NO FINISH CODE AFTER BASIC NUMBER FOR CADMIUM
PLATED BOLTS.

ADD "C" AFTER BASIC NUMBER FOR CHROMIUM PLATED BOLTS.
ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.
ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.
ADD "L AFTER BASIC NUMBER FOR SELF-LOCKING BOLT WITH
LOCKING ELEMENT

Description Description
, NAS6205 , NAS6206
Length Grip +.010 Length Grip +.010

563 125 2 642 188 3
626 188 3 704 250 4
688 250 4 766 312 5
750 312 5 829 375 6
813 375 6 892 438 7
876 438 7 952 500 8
938 500 8 1016 562 9
1000 562 9 1079 625 10
1063 625 10 1142 688 1
1126 688 1 1204 750 12
1188 750 12 1.266 812 13
1250 812 13 1329 875 14
1313 875 14 1392 938 15
1376 938 15 1454 1.000 16
1438 1000 16 1516 1062 17
1500 1062 17 1579 1125 18
1563 1125 18 1642 1188 19
1626 1188 19 1704 1250 20
1688 1250 20 1766 1312 21
1750 1312 21 1829 1.375 22
1813 1375 22 1892 1438 23
1876 1438 23 1954 1500 >4
1938 1500 24 2016 1562 25
2000 1562 25 2079 1625 26
2063 1625 26 2142 1688 27
2126 1688 27 2204 1750 28

2188 1750 28
2266 1812 29

2250 1812 29
2329 1875 30

2313 1875 30
S 058 3 2392 1938 31
: - 2454 2000 32

2438 2000 32
2563 2125 34 2579 2125 34
5683 5550 % 2704 2250 36
2813 2375 38 2829 2375 38
5038 5500 20 2,954 2500 40

Supersedes NAS464P5 and NAS1105 Series

Supersedes NAS464P6 and NAS1106 Series
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Aerospace Bolts

SUMMARY
NAS6603 = - e o NAS6604 s - e o
Close Tolerance Bolt F’ﬁ 7%‘ Close Tolerance Bolt (f’“g 7%‘
1900-32 Thread \‘:_’ - 2500-28 Thread \‘:_’ -
MATERIAL: ALLOY STEEL e = tesam = MATERIAL: ALLOY STEEL = r~ enam
HEAT TREAT: to 160 - 180 KSI HEAT TREAT: to 160 - 180 KSI
FINISH: CADMIUM PLATED BOLTS / CADMIUM PLATE PER FINISH: CADMIUM PLATED BOLTS / CADMIUM PLATE PER
AMS-QQ.P-416, TYPE Il, CLASS AMS-QQ.P-416, TYPE Il, CLASS
CODE: NO FINISH CODE AFTER BASIC NUMBER FOR CADMIUM CODE: NO FINISH CODE AFTER BASIC NUMBER FOR CADMIUM
PLATED BOLTS. PLATED BOLTS.
ADD "C" AFTER BASIC NUMBER FOR CHROMIUM PLATED BOLTS. ADD "C" AFTER BASIC NUMBER FOR CHROMIUM PLATED BOLTS.
ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS. ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.
ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD. ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.
ADD "L" AFTER BASIC NUMBER FOR SELF-LOCKING BOLT WITH ADD "L" AFTER BASIC NUMBER FOR SELF-LOCKING BOLT WITH
LOCKING ELEMENT LOCKING ELEMENT
Description Description
NAS6603 NAS6604
Length Grip +.010 Length Grip +.010
407 062 1 487 062 1
470 125 2 550 125 2
533 188 3 613 188 3
595 250 4 675 250 4
657 312 5 737 312 5
720 375 6 800 375 6
783 438 7 863 438 7
845 500 8 925 500 8
907 562 9 987 562 9
970 625 10 1050 625 10
1033 688 1 1113 688 1
1095 750 12 1175 750 12
1157 812 13 1237 812 13
1220 875 14 1300 875 14
1.283 938 15 1.364 938 15
1345 1.000 16 1425 1.000 16
1407 1.062 17 1487 1.062 17
1470 1125 18 1550 1125 18
1533 1188 19 1613 1188 19
1595 1.250 20 1675 1.250 20
1657 1312 21 1737 1312 21
1720 1375 22 1.800 1375 22
1783 1438 23 1.863 1438 23
1845 1500 24 1925 1500 24
1907 1562 25 1987 1562 25
1970 1625 26 2.050 1625 26
2033 1.688 27 2113 1.688 27
2095 1750 28 2175 1750 28
2157 1812 29 2.237 1812 29
2220 1.875 30 2.300 1.875 30
2283 1938 31 2363 1938 31
2.345 2.000 32 2425 2.000 32
2470 2125 34 2550 2125 34
2595 2.250 36 2.675 2250 36
2720 2.375 38 2.800 2.375 38
Supersedes NAS1303 Series Supersedes NAS1304 Series
Iarendon USA: +1 714 842 2603 | UK: +44 (0) 1455 825 445
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Aerospace Bolts
SUMMARY

NAS6605

.3125-24 Thread

- S
Close Tolerance Bolt F’ﬁ E

MATERIAL: ALLOY STEEL

HEAT TREAT. to 160 -

180 KSI

FINISH: CADMIUM PLATED BOLTS / CADMIUM PLATE PER
AMS-QQ.P-416, TYPE Il, CLASS

CODE: NO FINISH CODE AFTER BASIC NUMBER FOR CADMIUM

PLATED BOLTS.

ADD "C" AFTER BASIC NUMBER FOR CHROMIUM PLATED BOLTS.
ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.
ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.

ADD "L AFTER BASIC NUMBER FOR SELF-LOCKING BOLT WITH

LOCKING ELEMENT

NAS6606 = - e o
Close Tolerance Bolt (f""\, M‘
3750-24 Thread ;:_.-f' -
MATERIAL: ALLOY STEEL =

HEAT TREAT: to 160 - 180 KSI

FINISH: CADMIUM PLATED BOLTS / CADMIUM PLATE PER
AMS-QQ.P-416, TYPE Il, CLASS

CODE: NO FINISH CODE AFTER BASIC NUMBER FOR CADMIUM
PLATED BOLTS.

ADD "C" AFTER BASIC NUMBER FOR CHROMIUM PLATED BOLTS.
ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.

ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.
ADD "L" AFTER BASIC NUMBER FOR SELF-LOCKING BOLT WITH
LOCKING ELEMENT

Description Description
NAS6605 NAS6606
Length Grip +.010 Length Grip +.010
125 2 642 188 3
o~ 188 3 704 250 4
533 250 4 766 312 5
657 312 5 829 375 6
375 6 892 438 7
720 438 7 952 500 8
783 500 8 1016 562 9
845 562 9 1079 625 10
907 625 10 1142 688 1
970 688 11 1204 750 12
1033 750 12 1266 812 13
1095 812 13 1329 875 14
1157 875 14 1392 938 15
1220 938 15 1454 1000 16
1283 1.000 16 1516 1062 17
1.345 1062 17 1579 1125 18
1407 1125 18 1642 1188 19
1470 1188 19 1704 1250 20
1533 1250 20 1766 1312 21
1595 1312 21 1.829 1375 22
1657 1375 22 1892 1438 23
1720 1438 23 1954 1500 24
1783 1500 24 2.016 1562 25
1845 1562 25 2.079 1625 26
1907 1.625 26 2142 1.688 27
1970 1.688 27 2204 1750 28
2.033 1750 28 2.266 1812 29
2.095 1812 29 2.329 1875 30
2157 1875 30 2.392 1938 31
2220 1938 31 2.454 2.000 32
%0 : s
2470 2250 36 2704 2.250 36
2595 2375 38 2829 2375 38
2720 2500 40 2954 2500 40

Supersedes NAS1305 Series

Supersedes NAS1306 Series
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Aerospace Bolts
SUMMARY

NAS6400 Series

LENGTH +.015 /15/
Basic Number and Thread Size

NAS6403

NAS6404

NAS6405

NAS6406

NAS6407

NAS6408

NAS6409

NAS6410

NAS6412

1900-32 2500-28 3125-24 3750-24 4375-20 5000-20 5625-18 6250-18 7500-16
1 062 385 432 500 516 590 590 656 688 728
2 125 448 495 563 579 653 653 719 751 791
3 188 511 558 626 642 716 716 782 814 854
4 250 573 620 688 704 778 778 844 876 916
5 312 635 682 750 766 840 840 906 938 978
6 375 698 745 813 829 903 903 969 1001 1041
7 438 761 808 876 892 966 966 1032 1064 1104
8 500 823 870 938 954 1028 1.028 1094 1126 1166
9 562 885 932 1000 1016 1090 1090 1156 1188 1228
10 625 948 995 1063 1063 1153 1153 1219 1251 1291
1 688 1011 1058 1126 1126 1216 1216 1282 1314 1314
12 750 1073 1120 1188 1188 1278 1278 1.344 1376 1416
13 812 1135 1182 1250 1.266 1340 1340 1406 1438 1478
14 875 1198 1245 1313 1329 1403 1403 1469 1501 1541
15 938 1261 1308 1376 1392 1466 1466 1532 1564 1604
16 | 1000 1323 1370 1438 1454 1528 1528 1594 1626 1.666
17 | 1062 1385 1432 1500 1516 1590 1590 1656 1688 1728
18 1125 1448 1495 1563 1579 1653 1653 1719 1751 1791
19 1188 1511 1558 1626 1642 1716 1716 1782 1814 1.854
20 | 1250 1573 1620 1688 1704 1778 1778 1.844 1876 1916
21 1312 1635 1682 1750 1766 1.840 1840 1.906 1938 1978
22 | 1375 1.698 1745 1.813 1829 1903 1903 1969 2001 2.041
23 | 1438 1761 1.808 1.876 1892 1.966 1966 2032 2.064 2104
24 | 1500 1823 1870 1938 1.954 2028 2028 2.094 2126 2166
25 | 1562 1.885 1932 2000 2.016 2.090 2.090 2156 2188 2228
26 | 1625 1948 1995 2.063 2079 2153 2153 2219 2.251 2291
27 | 1688 2011 2.058 2126 2142 2216 2216 2.282 2314 2354
28 | 1750 2073 2120 2188 2204 2278 2.278 2.344 2376 2416
29 1812 2135 2182 2.250 2.266 2340 2340 2406 2438 2478
30 | 1875 2198 2.245 2313 2329 2403 2403 2469 2501 2541
31 | 1938 2261 2308 2.376 2392 2466 2466 2532 2564 2604
32 | 2000 2323 2370 2438 2454 2528 2528 2594 2.626 2.666
34 | 2125 2448 2495 2563 2579 2.653 2.653 2719 2751 2791
36 | 2250 2573 2620 2.688 2704 2778 2778 2.844 2.876 2916

CLOSE TOLERANCE BOLT
MATERIAL: Titanium Alloy - 6AL-4V
HEAT TREAT: 160 KSI min
FINISH:  Uncoated Bolts - None
Coated Bolts - Aluminium coating per NAS4006

CODE: NO FINISH CODE AFTER BASIC NUMBER FOR ALUMINIUM COATED BOLTS.
ADD "A" AFTER BASIC NUMBER FOR ALUMINIUM COATED BOLTS.

ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.

ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.

ADD "U" AFTER BASIC NUMBER FOR STANDARD UNCOATED BOLTS.
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Aerospace Bolts
SUMMARY

NAS6300 Series

LENGTH +.015 /15/
Basic Number and Thread Size

NAS6303 NAS6304 NAS6305 NAS6306 NAS6307 NAS6308 NAS6309 NAS6310 NAS6312 NAS6314 NASE316 NAS6318 NAS6320

1900-32 2500-28 .3125-24 .3750-24 4375-20 5000-20 5625-18 6250-18 7500-16 .8750-14 10000-12 11250-12 12500-12
062 385 432 500 516 590 590 656 688 728 821 957 1051 | 1145
125 448 495 563 579 653 653 719 751 791 884 | 1020 | 1114 | 1208
188 511 558 626 642 716 716 782 814 854 947 | 1083 | 1177 1271
250 573 620 688 704 778 778 844 876 916 | 1009 | 1145 | 1239 | 1333

312 635 682 750 766 840 840 906 938 978 1071 | 1207 | 1301 | 1395
375 698 745 813 829 903 903 969 1001 | 1041 | 1134 | 1270 | 1364 | 1458
438 761 808 876 892 966 966 | 1032 | 1064 | 1104 | 1197 | 1333 | 1427 | 1521
500 823 870 938 954 | 1028 | 1028 | 1094 | 1126 | 1166 | 1259 | 1395 | 1489 | 1583

562 885 932 | 1000 | 1016 | 1090 | 1090 | 1156 | 1188 | 1228 | 1321 | 1457 | 1551 | 1645
625 948 995 | 1063 | 1063 | 1153 1153 | 1219 | 1251 | 1291 | 1384 | 1520 | 1614 | 1708
688 1011 | 1058 | 1126 | 1126 | 1216 | 1216 | 1282 | 1314 | 1314 | 1447 | 1583 | 1677 | 1771
750 | 1073 | 1120 | 1188 | 1188 | 1278 | 1278 | 1344 | 1376 | 1416 | 1509 | 1645 | 1739 | 1833

812 1135 | 1182 | 1250 | 1266 | 1340 | 1340 | 1406 | 1438 | 1478 | 1571 | 1707 | 1801 | 1895
875 1198 | 1245 | 1313 | 1329 | 1403 | 1403 | 1469 | 1501 | 1541 | 1634 | 1770 | 1864 | 1958
938 1261 | 1308 | 1376 | 1392 | 1466 | 1466 | 1532 | 1564 | 1604 | 1697 | 1833 | 1927 | 2021
1000 | 1323 | 1370 | 1438 | 1454 | 1528 | 1528 | 1594 | 1626 | 1666 | 1759 | 1895 | 1989 | 2.083

1062 | 1385 | 1432 | 1500 | 1516 | 1590 | 1590 | 1656 | 1688 | 1728 | 1821 | 1957 | 2051 | 2145
1125 | 1448 | 1495 | 1563 | 1579 | 1653 | 1653 | 1719 1751 1791 | 1884 | 2020 | 2114 | 2208
1188 1511 | 1558 | 1626 | 1642 | 1716 1716 | 1782 | 1814 | 1854 | 1947 | 2083 | 2177 | 2271
1250 | 1573 | 1620 | 1688 | 1704 | 1778 | 1778 | 1844 | 1876 | 1916 | 2009 | 2145 | 2239 | 2333

1312 | 1635 | 1682 | 1750 | 1766 | 1840 | 1840 | 1906 | 1938 | 1978 | 2071 | 2207 | 2301 | 2395
1375 | 1698 | 1745 | 1813 | 1829 | 1903 | 1903 | 1969 | 2001 | 2041 | 2134 | 2270 | 2364 | 2458
1438 | 1761 | 1808 | 1876 | 1892 | 1966 | 1966 | 2032 | 2064 | 2104 | 2197 | 2333 | 2427 | 2521
1500 | 1823 | 1870 | 1938 | 1954 | 2028 | 2028 | 2094 | 2126 | 2166 | 2259 | 2395 | 2489 | 2583

1562 | 1885 | 1932 | 2000 | 2016 | 2090 | 2090 | 2156 | 2188 | 2228 | 2321 | 2457 | 2551 | 2645
1625 | 1948 | 1995 | 2063 | 2079 | 2153 | 2153 | 2219 | 2251 | 2291 | 2384 | 2520 | 2614 | 2708
1688 | 2011 | 2058 | 2126 | 2142 | 2216 | 2216 | 2282 | 2314 | 2354 | 2447 | 2583 | 2677 | 2771
1750 | 2073 | 2120 | 2188 | 2204 | 2278 | 2278 | 2344 | 2376 | 2416 | 2509 | 2,645 | 2739 | 2833

1812 | 2135 | 2182 | 2250 | 2266 | 2340 | 2340 | 2406 | 2438 | 2478 | 2571 | 2707 | 2801 | 2895
1875 | 2198 | 2245 | 2313 | 2329 | 2403 | 2403 | 2469 | 2501 | 2541 | 2634 | 2770 | 2.864 | 2.958
1938 | 2261 | 2308 | 2376 | 2392 | 2466 | 2466 | 2532 | 2564 | 2604 | 2697 | 2833 | 2927 | 3.021

2000 | 2323 | 2370 | 2438 | 2454 | 2528 | 2528 | 2594 | 2626 | 2666 | 2759 | 2.895 | 2989 | 3.083
2125 | 2448 | 2495 | 2563 | 2579 | 2653 | 2653 | 2719 | 2751 | 2791 | 2884 | 3.020 | 3114 | 3.208
2250 | 2573 | 2620 | 2688 | 2704 | 2778 | 2778 | 2844 | 2876 | 2916 | 3.009 | 3145 | 3239 | 3.333

w w W | n N n N N = [ =
SRYIEB BN IRVRNN IS |borrd|dEdO|oNo0 |[hwNe

CLOSE TOLERANCE BOLT

MATERIAL: CRES - A286

HEAT TREAT: 160 - 180 KSI

FINISH:  UNPLATED - PASSIVATED PER AMS2700
CADMIUM PLATED BOLTS / CADMIUM PLATE PER AMS-QQ.P-416, TYPE Il, CLASS 2
CHROMIUM PLATED - CHROMIUM PLATED PER AMS-QQ-C-320
ALUMINIUM COATED - PER NAS4006

CODE: NO FINISH CODE AFTER BASIC NUMBER FOR CADMIUM PLATED BOLTS.
ADD "A" AFTER BASIC NUMBER FOR ALUMINIUM COATED BOLTS.

ADD "B" AFTER BASIC NUMBER FOR BOLTS, PASSIVATED WITH AMS700 METHOD 2.
ADD "C" AFTER BASIC NUMBER FOR CHROMIUM PLATED BOLTS.

ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.

ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.

ADD "U" AFTER BASIC NUMBER FOR STANDARD UNCOATED BOLTS.
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Aerospace Bolts
SUMMARY

NAS6700 Series

LENGTH +.015 /17/
Basic Number and Thread Size

NAS6703 NAS6704 NAS6705 NAS6706 NAS6707 NAS6708 NAS6709
1900-32 .2500-28 3125-24 .3750-24 4375-20 5000-20 5625-18
1 062 407 487 531 640 756 797 902
2 125 470 550 594 703 819 .860 965
3 188 533 613 657 766 882 923 1.028
4 250 595 675 719 828 944 985 1090
5 312 657 737 781 .890 1.006 1.047 1152
6 375 720 800 844 953 1069 1110 1215
7 438 783 863 907 1016 1132 1173 1278
8 500 845 925 969 1078 1194 1235 1340
9 562 907 987 1031 1140 1256 1297 1402
10 625 970 1050 1094 1203 1319 1.360 1465
1 688 1033 1113 1157 1266 1382 1426 1528
12 750 1095 1175 1219 1328 1444 1485 1590
13 812 1157 1237 1281 1390 1506 1547 1652
14 875 1220 1300 1344 1453 1569 1610 1715
15 938 1283 1363 1407 1516 1632 1673 1778
16 1000 1345 1425 1469 1578 1694 1735 1.840
17 1062 1407 1487 1531 1640 1756 1797 1902
18 1125 1470 1550 1594 1703 1819 1.860 1965
19 1188 1533 1613 1657 1766 1882 1923 2.028
20 1250 1595 1675 1719 1.828 1944 1985 2.090
21 1312 1657 1737 1781 1.890 2.006 2.047 2152
22 1375 1720 1.800 1844 1953 2.069 2110 2.215
23 1438 1783 1863 1907 2.016 2132 2173 2.278
24 1500 1845 1925 1969 2.078 2194 2.235 2.340
25 1562 1907 1987 2.031 2140 2.256 2.297 2402
26 1625 1970 2.050 2.094 2.203 2.319 2.360 2465
27 1688 2.033 2113 2157 2.266 2.382 2423 2.528
28 1750 2.095 2175 2.219 2.328 2444 2485 2.590
29 1812 2157 2.237 2281 2.390 2506 2.547 2.652
30 1875 2.220 2.300 2.344 2453 2569 2.610 2.715
31 1938 2.283 2.363 2407 2516 2.632 2.673 2.778
32 2.000 2.345 2425 2.469 2578 2.694 2.735 2.840
34 2125 2470 2550 2.594 2703 2.819 2.860 2.965
36 2.250 2.595 2675 2.719 2.828 2.944 2.985 3.090
38 2.375 2.720 2.800 2.844 2.953 3.069 3.110 3.215
40 2500 2.845 2.925 2.696 3.078 3194 3235 3.340
42 2.625 2.970 3.050 3.094 3.203 3.319 3.360 3465
44 2.750 3.095 3175 3.219 3.328 3444 3485 3590
46 2.875 3.220 3.300 3.344 3453 3.569 3.610 3715
48 3.000 3.345 3425 3.469 3578 3.694 3735 3.840
50 3.125 3470 3.550 3.594 3.703 3.819 3.860 3.965
52 3.250 3.595 3.675 3.719 3.828 3.944 3.985 4,090
54 3.375 3.720 3.800 3.844 3.953 4.069 4110 4215
56 3500 3.845 3.925 3.969 4.078 4194 4.235 4,340
58 3.625 3.970 4.050 4,094 4203 4,319 4.360 4.465
60 3.750 4.095 4175 4,219 4328 4444 4.485 4590
62 3.875 4,220 4.300 4,344 4453 4,569 4.610 4715
64 4,000 4.345 4425 4.469 4578 4.694 4735 4,840
CLOSE TOLERANCE BOLT CODE: NO FINISH CODE AFTER BASIC NUMBER FOR CADMIUM PLATED BOLTS.
MATERIAL: ALLOY STEEL ADD "A" AFTER BASIC NUMBER FOR COATED BOLTS.
HEAT TREAT: TO 160 - 180 KSI ADD "B" AFTER BASIC NUMBER FOR BOLTS, PASSIVATED WITH AMS700 METHOD 2.
FINISH: CADMIUM PLATED BOLTS ADD "C" AFTER BASIC NUMBER FOR CHROMIUM PLATED BOLTS.
/ CADMIUM PLATE PER AMS- ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.
QQ.P-416, TYPE I, CLASS ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.

ADD "U" AFTER BASIC NUMBER FOR STANDARD UNCOATED BOLTS.
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Aerospace Bolts
SUMMARY

NAS6800 Series

LENGTH +.015 /17/
Basic Number and Thread Size

NAS6803 NAS6804 NAS6805 NAS6806 NAS6807 NAS6808 NAS6809
1900-32 .2500-28 3125-24 3750-24 4375-20 5000-20 5625-18
1 062 407 487 531 640 756 797 902
2 125 470 550 594 703 819 860 965
3 188 533 613 657 766 882 923 1028
4 250 595 675 719 828 944 985 1090
5 312 657 737 781 890 1006 1047 1152
6 375 720 800 844 953 1.069 1110 1215
7 438 783 863 907 1016 1132 1173 1278
8 500 845 925 969 1078 1194 1235 1.340
9 562 907 987 1031 1140 1.256 1297 1402
10 625 970 1.050 1094 1203 1319 1360 1465
11 688 1033 1113 1157 1.266 1.382 1426 1528
12 750 1.095 1175 1219 1328 1444 1.485 1590
13 812 1157 1237 1281 1390 1506 1547 1652
14 875 1220 1300 1.344 1453 1569 1610 1715
15 938 1283 1363 1407 1516 1632 1673 1778
16 1000 1.345 1425 1.469 1578 1.694 1735 1840
17 1062 1407 1.487 1531 1.640 1756 1797 1902
18 1125 1470 1550 1594 1703 1819 1860 1965
19 1188 1533 1613 1657 1766 1882 1923 2028
20 1250 1595 1675 1719 1828 1944 1985 2.090
21 1312 1657 1737 1781 1890 2006 2.047 2152
22 1375 1720 1800 1844 1953 2.069 2110 2215
23 1438 1783 1863 1907 2.016 2132 2173 2278
24 1500 1845 1925 1.969 2078 2194 2.235 2.340
25 1562 1907 1987 2031 2140 2.256 2297 2402
26 1625 1970 2.050 2.094 2203 2319 2360 2465
27 1688 2033 2113 2157 2.266 2.382 2423 2528
28 1750 2.095 2175 2219 2.328 2444 2485 2590
29 1812 2157 2237 2281 2390 2506 2547 2.652
30 1875 2220 2300 2.344 2453 2569 2610 2715
31 1938 2.283 2363 2407 2516 2632 2673 2778
32 2000 2.345 2425 2469 2578 2.694 2735 2.840
34 2125 2470 2550 2594 2703 2819 2.860 2.965
36 2250 2595 2675 2719 2.828 2944 2985 3.090
38 2375 2720 2.800 2.844 2953 3.069 3110 3215
40 2500 2.845 2925 2.696 3.078 3194 3.235 3.340
42 2.625 2970 3.050 3.094 3203 3319 3.360 3.465
44 2.750 3.095 3175 3219 3328 3.444 3.485 3590
46 2.875 3220 3300 3.344 3453 3569 3.610 3715
48 3.000 3.345 3425 3.469 3578 3.694 3735 3.840
50 3125 3.470 3550 3594 3703 3.819 3.860 3.965
52 3.250 3595 3.675 3719 3.828 3.944 3.985 4.090
54 3375 3720 3.800 3.844 3.953 4.069 4110 4215
56 3500 3.845 3.925 3.969 4.078 4194 4.235 4.340
58 3.625 3.970 4.050 4.094 4203 4319 4.360 4.465
60 3.750 4.095 4175 4219 4328 4.444 4.485 4590
62 3.875 4220 4300 4344 4453 4569 4610 4715
64 4000 4.345 4.425 4.469 4578 4.694 4735 4.840
CLOSE TOLERANCE BOLT CODE: NO FINISH CODE AFTER BASIC NUMBER FOR ALUMINIUM COATED BOLTS.
MATERIAL: TITANIUM ALLOY - 6AL-4V ADD "A" AFTER BASIC NUMBER FOR ALUMINIUM COATED BOLTS.
HEAT TREAT: 160 KSI MIN ADD "D" AFTER BASIC NUMBER FOR DRILLED SHANK BOLTS.

FINISH:  UNCOATED BOLTS - NONE ADD "H" AFTER BASIC NUMBER FOR BOLT WITH DRILLED HEAD.
COATED BOLTS - ALUMINIUM COATING  ADD "U" AFTER BASIC NUMBER FOR STANDARD UNCOATED BOLTS.
PER NAS4006
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Aerospace Bolts
SUMMARY

NAS1202 | NAS1203 | NAS1204 M‘ g

100’ Close Tolerance Bolt

Thread, Basic Part # & Length

Description 1640-32 1900-32 .2500-28
NAS1202 NAS1203 NAS1204
1 062 338 338 378
2 125 401 401 441
3 188 464 464 504
4 250 526 526 566
5 312 588 588 628
6 375 651 651 691
7 438 714 714 754
8 500 776 776 816
9 562 838 838 878
10 625 901 901 941
1 688 964 964 1004
12 750 1026 1026 1066
13 812 1088 1088 1128
14 875 1151 1151 1191
15 938 1214 1214 1254
16 1000 1276 1276 1316
17 1.062 1338 1338 1378
21 1312 1588 1588 1628
22 1375 1.651 1651 1691

MATERIAL : ALLOY STEEL PER NAS498

HEAT TREATMENT : 160,000 - 180,000 PSI

FINISH : CADMIUM PLATING PER QQ-P-416, TYPE 11, CLASS 2. TYPE 1

CODE : DASH NUMBER DESIGNATES GRIP AND LENGTH

“W" AFTER DASH NUMBER DESIGNATES TYPE 1 PLATING.

‘D" AFTER DASH NUMBER DESIGNATES DRILLED SHANK.

IF MORE THAN ONE CODE LETTER IS USED IN ONE PART NUMBER ARRANGE LETTERS ALPHABETICALLY.

MS20004 thru MS20006
Internal Wrenching Bolt = —{—1—
Replaces NAS144, NAS145. NAS146

MATERIAL: ALLOY STEEL
FINISH: CADMIUM PLATE PER AMS-QQ.P-416, TYPE Il, CLASS 2

Basic Part #, Thread & Total Length

Description Grip +.010 MS20004 MS20005 MS20006
1/4-28 5/16-24 3/8-24
4 250 750
6 375 875 938 1062
8 500 1000 1.062 1188
10 625 1125 1188 1312
12 750 1.250 1312 1438
16 1,000 1500 1562 1688
18 1125 1625 1688 1812
20 1.250 1750 1812 1938
22 1375 1875 1938 2062
24 1500 2.000 2.062 2188
26 1625 2125 2188 2312
28 1750 2250 2312 2438
30 1875 2375 2438 2562
32 2.000 2500 2562 2688
.< : larendon USA: +1 714 842 2603 | UK: +44 (0) 1455 825 445
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Aerospace Bolts
SUMMARY

MS14181 o e |

External Wrenching Bolt SR :‘
MATERIAL: NICKEL ALLOY 718 3

FINISH: PASSIVATED PER QQ-P-35 EXCEPT CADMIUM PLATED PARTS. i

CADMIUM PLATE PARTS PER AMS-QQ.P-416, TYPE Il CLASS 2 et et

LENGTH +.015 /15/

Description Grip Basic Part #, Thread & Total Length
+010 03 04 05 06 07 08 09 10 12 14 16
1900-32  2500-28  3125-24  3750-24  4375-20 5000-20  5625-18  6250-18  7500-16  .8750-14  10000-12
4 250 683 770 854 934 1.038 1113 1210 1.280 1448 1623 1821
6 375 808 895 999 1059 1163 1238 1335 1405 1573 1748 1946
8 500 933 1020 1114 1184 1288 1363 1460 1530 1.698 1873 2071
10 625 1.058 1145 1239 1.309 1413 1489 1585 1655 1823 1.998 2196
12 750 1183 1.270 1.364 1434 1538 1613 1710 1780 1.946 2123 2321
14 875 1308 1395 1489 1559 1.663 1738 1835 1905 2073 2.248 2446
16 1000 | 1433 1395 1489 1684 1778 1863 1.960 2030 2198 2373 2571
18 1125 1558 1520 1614 1.809 1913 1988 2.085 2155 2.323 2,498 2.696
20 1250 | 1683 1.645 1739 1934 2.038 2113 2210 2.280 2448 2623 2822
22 1375 | 1808 1770 1854 2.059 2163 2238 2335 2405 2573 2748 2.946
24 1500 | 1933 2020 1989 2184 2.288 2363 2460 2530 2698 2873 3071
26 1625 | 2.058 2145 2114 2309 2413 2488 2565 2.655 2823 2998 3196
28 1750 | 2183 2270 2239 2434 2538 2613 2710 2730 2948 3123 3321
30 1875 | 2308 2.395 2.364 2559 2663 2738 2835 2805 3.073 3.248 3446
32 2000 | 2433 2520 2489 2.684 2768 2.853 2560 3.030 3198 3373 3571
MS21250

External Wrenching Bolt, Flanged

12 Point.. Tensile strength is 180 to 210 KSI
MATERIAL: ALLOY STEEL i
FINISH: CADMIUM PLATE PER AMS-QQ.P-416, TYPE II, CLASS 2 —

CODE: Add 'H' before dash number for drilled head.

Thread, First Dash # & Total Length

MS21250 .
Second Dash # Grip £.010 1900-32 .2500-28 3125-24 3750-24
-03 -04 -05 -06
006 375 815 887 974 1020
008 500 940 1012 1.099 1145
010 625 1065 1137 1224 1270
012 750 1190 1262 1349 1395
014 875 1350 1387 1474 1520
016 1000 1440 1512 1599 1645
018 1125 1565 1637 1724 1770
020 1250 1690 1762 1.849 1895
022 1375 1815 1887 1.974 2020
024 1500 1940 2012 2.099 2145
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Aerospace Bolts
METRIC BOLTS

Hexagon Bolts Standard / Description Nominal Material
Standard / Description Nominal Material s'{ensdteh
Tensile reng
Strength DIN 65527 / Aerospace 1100 MPa 166045
Hexagon screw, close tolerance,
DIN 65115 / Aerospace 1100 MPa | 1.6604.5 .
Hexagon screw with reduced shaft, with MJ-thread, steel, short thread
MJ-thread, steel for temperatures LN 29943 / Aerospace 1100 MPa 371647
up to 235°C Hexagon screw, close tolerance,
DIN 65265 / Aerospace 1100 MPa | 371647 | |fitanium alloy short thread
Hexagon screw with MJ- LN 29792 / Aerospace 1100 MPa 371647
thread, titanium alloy. threaded Hexagon screw, close tolerance,
approximately to head for titanium alloy
temperatures up to 315 'C LN 29930 / Aerospace 900 MPa | 172205
DIN 65267 / Aerospace 900 MPa 172205 Hexagon screw, close tolerance,
Hexagon screw with MJ-thread, steel, reduced head and short
steel, threaded approximately to thread
head for temperatures up to 235 °C DIN EN 2887 / Aerospace 600 MPa | 14541
DIN 65522 / Aerospace 700 MPa 14541 Bolts, normal hexagonal head,
Hexagon screw with MJ-thread, A2-70 threaded to head, corrosion
corrosion-resisting steel, threaded resisting steel, passivated
fpprox'r?ately to ?eigg‘?g DIN EN 3820 / Aerospace 1100 MPa | 371647
emperatures up to Metric bolt, nhormal hexagon
DIN 65523 / Aerospace 700 MPa 14541 head, coarse tolerance normal
Hexagon screw with MJ-thread, A2-70 shank, short thread in titanium,
corrosion-resisting steel, short anodized,MoS
thread for temperatures up to 425 °C DIN EN 3052 / Aerospace 1100 MPa | 149446
DIN 65524 / Aerospace 900 MPa 172205 Bolt, normal hexagonal head, close
Hexagon screw with MJ-thread, tolerance, normal shank, short
steel, short thread for temperatures thread, corrosion resistant steel,
upto235°C passivated
DIN 65526 / Aerospace 1100 MPa 371647 DIN EN 3308 / Aerospace 1100 MPa 371647
Hexagon bolt, close tolerance, with Bolt, normal hexagon head,
short length MJthread, titanium threaded to head, in titanium,
alloy for temperatures up to 315 °C anodized MoS,
DIN 65555 / Aerospace 1100 MPa 149446 DIN EN 2549 / Aerospace 1100 MPa 371647
Hexagon screw with MJ-thread, Normal hexagon head, metric,
corrosion-resisting steel, short close tolerance normal shank, short
thread for temperatures up to 425 °C thread in titanium, anodized MoS,
DIN 65339 / Aerospace 1100 MPa 149446 DIN EN 2938 / Aerospace 900 MPa 149444
Hexagon screw, close tolerance, Bolt, hexagonal head, threaded to
with MJ-thread, corrosion-resisting head, corrosion and heat resisting
steel, short thread for temperatures steel, silver plated
up to 425 'C DIN EN 4127 / Aerospace 1100 MPa | 371647
LN 9386 / Aerospace 1100 MPa 371647 Bolts, normal hexagonal head,
Hexagon bolt, reduced head, coarse tolerance, normal
titanium alloy shank, short thread, titanium,
LN 65029 / Aerospace 900MPa | 172205 | |auminium IVD coated
Hexagon screw, close tolerance, DIN EN 4129 / Aerospace 1100 MPa 16604
medium thread length Bolts, normal hexagonal head,
DIN 65525 / Aerospace 1100MPa | 166045 | | Soarse tolerance, formal shank
Hexagon screw, close tolerance, with ca drﬁiumg lated ' Y '
MJ-thread, steel, short thread, for P
temperatures up to 235°C DIN EN 4131 / Aerospace 1250 MPa | 246687

Bolts, normal hexagonal head,
coarse tolerance, normal

shank, medium length thread,
heat resisting nickel based alloy,
aluminium IVD coated
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Aerospace Bolts
METRIC BOLTS

Cheese head screws with internal serration

Standard / Description

Nominal
Tensile
Strength

Material

Double hexagon bolts

Standard / Description

Nominal
Tensile
Strength

Material

DIN 65 515 / Aerospace 1100 MPa 371647 LN 65056 / Aerospace 1100 MPa 371647
Cheese head bolt with internal Double hexagon head bolt, close
serration, MJ thread, short thread, tolerance, from titanium alloy,
titanium alloy for temperatures up medium thread length
to315°C DIN 65440 / Aerospace 1250 MPa | 246687
DIN 65 517 / Aerospace 1100 MPa 37164.7 Double hexagon screw, close
Cheese head bolt with internal tolerance, with MJ-thread
serration, close tolerance, MJ corrosion-resisting Ni-alloy,
thread, short thread, titanium alloy medium thread length
for temperatures up to 315 °C for temperatures up to 315 °C
DIN 65 537 / Aerospace 1250 MPa | 2.4668.7 DIN 65442 / Aerospace 1550 MPa 246689
Cheese head bolt with internal Double hexagon screw, close
serration, MJ thread, short thread, tolerance, with mediumlength
nickel alloy for temperatures up to MJ-thread, corrosion resisting
3156°C/425°C nickel alloy for temperatures up
DIN 65 539 / Aerospace 1250 MPa | 246687 | [10315°C
Cheese head bolt with internal LN 29902 / Aerospace 900 MPa 149444
serration, MJ thread, reduced shank, Double hexagon screw, close
nickel alloy for temperatures up to tolerance, heat-resisting steel, for
315°C/425°C temperatures up to 650°C
DIN 65540 / Aerospace 1100 MPa 371647 DIN EN 2874 / Aerospace 1550 MPa 2.4668.9
Cheese head bolt with internal Large bihexagonal head bolt,
serration, MJ thread, reduced shank, close tolerance, normal shank,
titanium alloy for temperatures up medium length thread, nickel
to315°C alloy, passivated
LN 29949 / Aerospace 1100 MPa 14944.6 DIN EN 2928 / Aerospace 1275 MPa 246687
Cheese head screw with internal Double hexagonal head bolt,
serration, corrosion-resisting steel, relieved shank, long thread, heat
for temperatures up to 650 °C resisting nickel based alloy, silver
LN 29950 / Aerospace 1100 MPa | 371647 | |Plated
Cheese head screw with internal DIN EN 4136 / Aerospace 1100 MPa 16604
serration, titanium alloy Bolts, normal bihexagonal head,
coarse tolerance,
normal shank, long thread, alloy
steel, cadmium plated
LN 29955 / Aerospace 1500 MPa 14534.6
Double hexagon screw, close
tolerance, corrosionresisting
steel, medium thread length
LN 29551 / Aerospace 900 MPa 149444
Double hexagon screw,
corrosion-resisting steel
for temperatures up to 650°C
LN 29769 / Aerospace 1250 MPa 1.6604.6
Double hexagon bolt with
nominal tensile strength of
1250 MPa, medium thread length
NFL 22-232 depending | depending
Bihexagonal bolt with locking on code on code
hole, ISO M thread, 4h class letter letters
NFL 22-237 (material)
Bihexagonal bolt with locking
hole, ISO M thread, 4g class
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Aerospace Bolts
METRIC BOLTS

Hexalobular / Six Lobe Recess Bolts

Standard / Description

Nominal
Tensile
Strength

Material

LN 9136 / Aerospace
Countersunk head screw, cross-
recessed, non-magnetizable

700 MPa

14541
A2-70

DIN EN 3037 / Aerospace

Pan head, offset cruciform recess,
close tolerance normal shank, short
thread, titanium, anodized, MoS2

1100 MPa

3.7164.7

DIN EN 3038 / Aerospace

Pan head, offset cruciform recess,
close tol. normal shank, short
thread, corrosion resistant steel,
passivated

1100 MPa

149446

DIN EN ISO 14579 depending | depending

Hexalobular socket head cap screw on on
material and | material and

DIN EN ISO 14580 ! -

Hexalobular socket cheese head thread size | thread size

screw

DIN EN ISO 14581

Hexalobular socket countersunk flat

head

DIN EN ISO 14583

Hexalobular socket pan head screw

ASN AOO90 see NFL see NFL

Pan head screw with six lobe recess, bolts bolts

ISO M thread

DIN EN 3304 / Aerospace
Countersunk reduced head, offset
cruciform recess, close tolerance,
short thread, titanium, anodized,
MosS,

1100 MPa

3.7164.7

Pan Head and Countersunk Bolts

Standard / Description

DIN 65324 / Aerospace

Pan head screw, close tolerance,
with internal offset cruciform ribbed
drive recess, titanium alloy, short
length MJ-thread, for temperatures
upto315°C

Nominal
Tensile
Strength

1100 MPa

Material

37164.7

DIN EN 3381 / Aerospace
Countersunk normal head, offset
cruciform recess, close tolerance,
short thread, titanium, anodized,
MosS,

1100 MPa

3.7164.7

DIN EN 4178 / Aerospace

Pan head, six lobe recess, coarse
tolerance normal

shank, medium length thread,
titanium, anodized, MoS,

1100 MPa

3.7164.7

DIN 65179 / Aerospace
Countersunk head screw, close
tolerance, with internal offset
cruciform ribbed drive recess,
titanium alloy, short length MJ-
thread, for temperatures up to
315°C

1100 MPa

3.7164.7

LN 9139 / Aerospace

Round head screw, cross-recessed,

non-magnetizable

700 MPa

14541
A2-70

LN 9441 / Aerospace
Countersunk head screw, cross-
recessed, titanium alloy

1100 MPa

37164.7

DIN 65284 / Aerospace
Countersunk head screw with
ribbed torqg-set recess and
MJ-thread, fully threaded,
corrosion-resisting steel,

for temperatures up to 425°C

1100 MPa

14944.6

LN 9442 / Aerospace
Pan head screw, cross-recessed,
titanium alloy

1100 MPa

37164.7

LN 29958 / Aerospace

Pan head screw with internal offset
cruciform ribbed drive recess,
titanium alloy, threaded to head

1100 MPa

3.7164.7

DIN 65314 / Aerospace
Countersunk head screw, close
tolerance, with internal offset
cruciform ribbed drive recess,
steel, short length MJ-thread, for
temperatures up to 235°C

1100 MPa

166045

LN 29787 / Aerospace
Countersunk head screw with torg-
set recess, fully threaded to head,
titanium alloy

1100 MPa

3.7164.7

DIN 65316 / Aerospace
Countersunk head screw, close
tolerance, with internal offset
cruciform ribbed drive recess,
corrosion-resisting steel, short
length MJ-thread, for temperatures
up to 425°C

1100 MPa

149446

DIN EN 3759 / Aerospace

pan head screws, offset cruciform
recess, threaded to head, heat and
corrosion resisting steel, passivated

1100 MPa

14944.6

DIN EN 3760 / Aerospace

100° countersunk normal head,
offset cruciform recess, threaded to
head, heat and corrosion resisting
steel, passivated

1100 MPa

14944.6

DIN 65319 / Aerospace

Pan head screw, close tolerance,
with internal offset cruciform ribbed
drive recess, corrosion-resisting
steel, short length MJ-thread for
temperatures up to 425°C

1100 MPa

14944.6
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Aerospace Bolts
METRIC BOLTS

Studs

Standard / Description Nominal Material

Tensile
Strength

DIN 65395 / Aerospace 900 MPa 172145
Stud with MJ-thread, steel, ring locked
for temperatures up to 235 °C

DIN 65396 / Aerospace 1250 MPa | 2.4668.7
Stud with MJ-thread, corrosion-
resisting steel, ring locked, for
temperatures up to 425 °C

LN 9036 / Aerospace 900 MPa 172205
Stud, threaded end is approx. outer 172145
diameter by two

Typical Aerospace Standard Materials

Material - Description Comparable to Rm A5
[\[o} other standards [MPal] [%]
145484 AMS 5643 T 1070 un
145485 Stainless, austenitic steel / 17-4 PH :152255 1170 10
14548.6 H 900 1310 10
AMS 5731 L 960 12
149444 Heat-resisting, precipitation-hardening AMS 5737 P 8
1100
149446 steel / A286 AMS 5853 C 1379 8
AMS 5726 E +
AMS 5662 M
High strength precipitation hardening AMS 5663 M
246687 ) 1270 1
Nickel-Alloy EN 4376
2.4668.9 1550 - 1750 8
Inconel 718 AMS 5962 A
EN 3666
900
371641 . AMS 4928 U 10
(a+b) - Titanium-Alloy 1100
3.7164.7 AMS 4965 L 8
AMS 5844 H 8
MP 35N Cobalt-based alloy 1800 - 2000
AMS 5845 J **
14035 Free-machining Austenitic Stainless Steel AISI 303 and S52346 500 - 750
10726 Carbon Steel 35520 steel 700 - 900
31354 Aluminium T351 condition AMS 4037, 2124 390 - 455
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