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1. SCOPE:

This SAE Metric Aerospace Standard (MA) provides for helical coil screw thread inserts, both free
running and self-locking, installation screw thread dimensional data and guidance on insert length
selection. The document also provides formulas for determining requirements when non standard
insert lengths are necessary.

2. REFERENCES:

The following publications form a part of this specification 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 specification
and references cited herein, the text of this specification takes precedence. Nothing in this
specification, 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.

MA1370 Screw Threads - MJ Profile, Metric

MA3279 Insert, Screw Thread, Helical Coil, Metric Series, Free Running, CRES, Uncoated

MA3280 Insert, Screw Thread, Helical Coil, Metric Series, Free Running, CRES, Dry Film
Lubricated

MA3281 Insert, Screw Thread, Helical Coil, Metric Series, Free Running, CRES, Cadmium
Plated

MA3329 Insert, Screw Thread, Helical Coil, Metric Series, Screw Locking, CRES, Uncoated

MA3330 Insert, Screw Thread, Helical Coil, Metric Series, Screw Locking, CRES, Dry Film
Lubricated

MA3331 Insert, Screw Thread, Helical Coil, Metric Series, Screw Locking, CRES, Cadmium
Plated
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2.2 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

FED-STD-H28/21
2.3 ASTM Publications:
Available from ASTM, 100 Barr Harbor, VWest Conshohocken, PA 19428-2959,
ASTM E 380-84
3. DESCRIPTION:
Helical coil inserts are screw thread bushings coiled from diamond-shaped cross-section wire. They
are screwed into tapped holes to form nominal size internal threads. Inserts are installed by torquing
through a diametral tang that is notched for tang removal.
4. MATERIAL:
As specified on the drawing.
5. THREADS:
Assembled inserts are controlled by the tolerance range of the tapped hole into which the insert is
fitted. Due to the radius on the crest of the insert at the minor diameter, the assembled insert will
accept parts having MJ external threads in accordance with MA1370 and FED-STD-H28/21. The grip
coil or coils of the screw-locking insert are shaped to provide a self-locking torque when the screw is
installed in the assembled insert.
5.1 Thread Tolerance Class:
The insert when assembled into a tapped hole in accordance with this document can be used with M
or MJ external threads and will provide an internal thread meeting MA1370 and FED-STD-H28/21

per Section 5 as follows:

a. Tolerance class 4H6H for 2 through 5 mm sizes
b. Tolerance class 4HSH for 6 mm and larger sizes

6. TAPPED HOLE:

A 60° metric internal thread form with the minimum major diameter based on a truncation of 0.125
pitch.
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6.1 Designation for Tapped Hole:

The drawing note for the tapped hole per Table 4 that is to accept the helical coil insert shall be in
accordance with either of the following examples:

6.1.1 Examples of thread callout for blind hole (based on 2 Diameter Engagement):

a. M8X1-4H5H HELICAL COIL INSERT
THREAD PER MA1567
17.00 MIN FULL THD DEPTH
b. MINOR DIA 8.217-8.407 X 20.00-21.50 DEEP
9.10-9.70 DIA X 115°-125° CSK
M8X1-4H5H HELICAL COIL INSERT
THD PER MA1567
17.00 MIN FULL THD DEPTH
PITCH DIA 8.650-8.719
MAJOR DIA 9.300 MIN

(Minor diameter drill depth tolerance approximately 1.5 mm or as otherwise appropriate.)

6.1.2 Examples of thread callout for thru hole with insert being assembled (based on 2 Diameter
Engagement):

a. M8X1-4H5H HELICAL COIL INSERT
THREAD THRU PER MA1567
INSTALL INSERT 0.75-1.5 PITCH
BELOW SURFACE
REMOVE TANG

b. MINOR DIA8.217-8.407 THRU
9.10-9.70 DIA X 115°-125° CSK
M8X1-4H5H HELICAL COIL INSERT
THD THRU PER MA1567
PITCH DIA 8.650-8.719
MAJOR DIA 9.300 MIN
INSTALL INSERT 0.75-1.5 PITCH
BELOW SURFACE
REMOVE TANG

7. REDUCED FIRST COIL:

The first coil of the free insert adjacent to the tang has been reduced in diameter on some sizes of
inserts to facilitate starting the insert into the tapped hole.
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8. DIMENSIONAL DATA:

8.1 For free running and screw-locking inserts having a nominal length of 1, 1.5, 2, 2.5, and 3 times the
nominal major diameter of the screw thread, dimensional data for the following features have been
calculated and are listed in Table 4:

Nominal length (L)

Length of assembled insert (L)

Tapped hole diameters (V, V4, V5)

Depth of drilling and tapping (FP, FB, and H)
Countersink diameters (M)

Required bolt thread projection (J and K)

For all other nonstandard variations in nominal length, the previous dimensions shall be calculated
from the formulas given in Table 3, using rounding procedures contained in ASTM E 380-84.

8.2 See Table 1 for MA part numbers and nhominal lengths of available inserts.
8.3 Insert Length Selection:

For applications where the tensile strength of the installed insert is a consideration, Table 2 will aid in
applying the standard design practice of relating the tensile strength of the bolt material against the
shear strength of the parent or boss material to develop the full load value of the bolt rather than
stripping the parent or tapped material. In using this table, the following factors must be considered:

8.3.1 Actual bolt tensile strength, particularly in the lower bolt tensile ranges, may be significantly higher
than the nominal values. This should be considered in insert length selection.

8.3.2 The parent material shear strengths are for room temperature. Elevated temperatures significantly
reduce shear strength values; compensation should be made when required.

8.3.3 When parent material shear strength falls between two tabulated values, use the lower of the two.
9. DEPTH OF RECOMMENDED MINIMUM TAP DRILL HOLE:

The tabulated depth of blind hole for thread tapping allows sufficient depth for assembled insert top coil
to be 1.5 pitches below boss surface. For insert sizes 8 mm and smaller, drill depth FP provides for
minimum full thread depth H using a plug tap having 4 pitches tap chamfer, plus a length equalto 0.5 x
nominal insert size to clear the tap external center (conical end), plus 1 pitch tap end clearance. For
insert sizes larger than 8 mm, drill depth FP is for plug tap having 4 pitches tap charfer, plus 1 pitch
tap end clearance. Drill depth FB is for bottoming taps having 2 pitches tap chamfer, plus 1 pitch tap
end clearance. [f tap drill holes are not countersunk, the assembled insert top coil may be 0.5 pitch
max below boss surface which allows for a 1 pitch reduction in tabulated depth of blind drilled hole
dimensions.
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