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1. SCOPE:

To fully define the following requirements for bolts with spline and hexagon heads of strength class up
to but not including 1250 MPa:

a. Head dimensions (see 3.1)

b. Shank dimensions (see 3.2)
c. Geometric control (see 3.3)
d. Surface texture (see 3.4)

This document is based on one class of thread after all processing, including coating or plating, has
been completed as follows: tolerance class 4h6h.

For particulars of thread, see AS1370. For thread runout and lead threads, see AS3062.

To fully define the following requirements for nuts with spline, plain hexagon and castellated
configurations of strength class up to and including 1100 MPa:

a. Nut dimensions (see 4.1)
b. Geometric control (see 4.2)
c. Surface texture (see 4.3)

For particulars of threads, see AS1370.

This document is based on the following classes of internal threads after all processing, including
coating or plating, has been completed:

Tolerance class 4H6H for sizes up to and including 5 mm
Tolerance class 4H5H for size 6 mm and larger

For particulars of thread, see AS1370.
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1.1 Purpose:

To establish design requirements for metric aerospace bolts, screws and nuts primarily for use on
propulsion systems.

The smaller thread sizes are usually referred to as screws. For the purpose of this document, the
term bolt will be used for all sizes.

2. APPLICABLE DOCUMENTS:
The following publications form a part of this document to the extent specified herein. The latest issue
of SAE publications shall apply. The applicable issue of other publications shall be the issue in effect
on the date of the purchase order. In the event of conflict between the text of this document and
references cited herein, the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.
2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, \Warrendale, PA 15096-0001.

MA1549 Wrenching Configuration, 12 Spline, for Metric Threaded Fasteners

AS1370 Screw Threads - MJ Profile, Metric
AS3062 Bolts, Screws and Studs - Screw Thread Requirements
AS3063 Bolts, Screws and Studs - Geometric Control Requirements

2.2 ASME Publications:
Available from ASME, 22 Law Drive, P.O. Box 2900, Fairfield, NJ 07007-2900.
ANSI| B4.2 Preferred Metric Limits and Fits
AMSE B46.1 Surface Texture (Surface Roughness, Waviness and Lay)
AMSE Y14.36 Surface Texture Symbols

3. GENERAL REQUIREMENTS FOR BOLTS (All dimensions are in millimeters):

3.1 Head Dimensions:

3.1.1 Spline wrenched holts shall have a head configuration in accordance with Figure 1 and Table 1 or
Figure 2 and Table 2.

3.1.1.1  Where heads are required to be drilled for lockwire, the particulars in Figure 1 and Table 1 shall
apply.

3.1.1.2 Where heads required without a lockwire hole, the particulars in Figure 2 and Table 2 shall apply.
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FIGURE 1
TABLE 1
D
Thread Wrench E F G H J K T
Size Dash No. Max Min Min Min H13 h15 P R Min U V
4x0.7 06 8.3 7.5 6 0.8 1.00-1.14 4.4-3.92 3.5 0.2-0.4 1.68 - -
5x0.8 07 9.1 8.3 7 1.0 1.00-1.14 5.4-4.92 4.5 0.3-0.5 2.51 2.5-29 3.2-3.7
6x1 08 10.6 9.8 8 1.2 1.40-1.54 6.0-5.52 5.2 0.5-0.7 2.98 2.8-3.2 4.1-46
7x1 09 12.1 13 9 1.4 1.40-1.54 6.7-6.12 5.9 0.5-0.7 2.85 3.3-3.7 49-54
8x1 10 13.6 12.8 10 16 1.40-1.54 7.1-6.52 6.3 0.5-0.7 2.72 3.7-4.1 52-5.7
10x1.25 12 16.7 15.7 12 2.0 1.60-1.74 8.4-7.92 7.7 0.6-0.8 3.08 4.7-51 6.7-7.2
12x1.25 14 199 18.8 14 2.4 1.60-1.74 9.7-8.12 8.8 0.6-0.9 413 56-6.0 8.0-8.5
! Tolerance grade to ANSI B4.2-1978.
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FIGURE 2
TABLE 2
D
Thread Wrench E F G H K' T
Size Dash No. Max Min Min Min h15 R Min
4x0.7 06 83 7.5 6 0.8 4.4-3.92 0.2-04 1.68
5x0.8 07 9.1 83 7 1.0 5.4-4.92 0.3-05 2.51
6x1 08 10.6 9.8 8 1.2 6.0-5.52 0.5-0.7 2.98
7x1 09 12.1 11.3 9 1.4 6.7-6.12 0.5-0.7 2.85
8x1 10 13.6 12.8 10 1.6 7.1-6.52 0.5-0.7 2.72
10x1.25 12 16.7 15.7 12 2.0 8.4-7.92 0.6-0.8 3.08
12 x1.25 14 19.9 18.8 14 24 9.7-8.12 0.6-0.9 413

! Tolerance grade to ANS| B4.2-1978.
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3.1.2 Hexagon headed bolts shall have a head configuration in accordance with Figure 3 and Table 3.

3.1.2.1 Where heads are required to be drilled for lockwire, the particulars in Figure 3 and Table 3 shall
apply.

3.1.3 For hexagon bolts, the minimum distance across corners (Dimension E) is established by the
following formula:

E min (Table 3) = (1.14 x AF min) - 0.2 (Eg.1)
AF = Across Flats
3.2 Shank Dimensions - Definitions:
3.2.1 Coarse Tolerance Shank Bolts: These are bolts having the following shank diameter tolerances:
Uncoated Bolts: A tolerance greater than Grade F7 (ANSI B4.2)
Coated Bolts: A tolerance greater than 0.025 mm for sizes up to and including @30 mm and a
tolerance of F7 for sizes over 830 mm. Both full shank and pitch diameter shank are included in

this category.

3.2.1.1 Length of bolt from under the head (Dimension L, Figures 4A and 4B) shall be in increments as
follows:

D <112 2 mm for lengths up to and including 60 mm
4 mm for lengths over 60 mm
D =814 4 mm for lengths up to and including 60 mm
Lengths of standard range shall be in accordance with Table 4.

3.2.1.2 Lengths of Thread: Bolts not threaded to head shall have a thread length equal to 2D + b.

VWhere D = Nominal thread size.
b =6 mm

Documents

Document Sharing Hub

Full document details: SAE MA1518C


http://www.avadocuments.com/doc/sae-ma1518c
http://www.avadocuments.com/doc/sae-ma1518c

SAE INTERNATIONAL MA1518™C 6 OF 21

—at— AT -
J -2 HOLES

CHAMFER ———fi=
10° To 20° THREAD SIZES 5 THRU 20

Tod G

@ F —=ag——— MINIMUM BEARING SURFACE

@ J 1 HOLE
@ AA j

o 1

THREAD SIZES 3 AND 4

SHAPE IN THIS

VIEW AE ENLARGED AREA OPTIONAL 1. BREAK EDGES 0.1 - 0.4.
FIGURE 3
TABLE 3
D
Thread E F G J AA
Size Min  Min Min H H13! K2 P R AF! AF1 T Max
3x05 76 6.4 65 0.2-05 100114 31 -34 155 0204 6.85- 7.00 h12 7.25
4x%07 8.7 7.4 75 0205 100114 402-45 180 0204 7.85- 800 h12 8.25
5x0.8 9.8 8.3 84 0205 100114 27 -30 135 03-05 8.78- 9.00 h13 37 9.25
6x1 120 102 103 0.2-05 140-1.54 582-64 160 0507 1073-11.00 h13 45 11.25
7x1 132 112 1.3 0205 140154 37 -40 185 0507 11.73-1200 h13 495 12.25
8x1 155 132 133 0.3-06 140154 6.42-70 210 0507 13.73-14.00 h13 5.8 14.25

10x125 189 160 163 03-06 1.60-1.74 47 -50 235 0608 16.73-17.00 h13 7.1 17.25
12x125 21.1 180 183 03-06 160174 57 -60 285 06-09 1867-19.00 h13 7.9 19.25
14x1.5 245 210 213 0306 160174 67 -70 335 0811 2167-2200 hi3 9.2 22.25
16x1.5 268 230 233 0306 160174 77-80 385 0811 2367-2400 h13 1005 2425
18x1.5 302 260 263 03-06 160174 87 -90 435 1013 2657-2700 h13 113 27.25
20x1.5 336 290 293 03-06 160174 9 7-100 485 1.0-1.3 2967-3000 h13 126 30.25

" Tolerance grades to ANSI B4.2.

2 The head height for thread sizes 3 and 4 is greater in proportion to other sizes to accommodate lockwire drilling through center of flats.
See Figure 3.
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