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1. SCOPE:

1.1 This SAE Aerosjpace Standard (AS) provides minimum design, installation (by manpal and
power methods] and removal requirements for AS3504 and AS3505 thin wall inserts and
is applicable when specified on engineering drawings or in procurément documents.

2. REFERENCES:
2.1 Applicable Docyments:

The following publications form a part of this document to the extent specified herein.The
latest issue of SAE publications shall apply. Theyapplicable issue of other publicatigns

shall be the issye in effect on the date of the jpurchase order. In the event of confligt
between the text of this document and references cited herein, the text of this document
takes preceden¢e. Nothing in this document, however, supersedes applicable lawg and
regulations unlesss a specific exemption has been obtained.

2.1.1 SAE Publicatipns: Available from SAE, 400 Commonwealth Drive,Warrendale,
PA15096-001

AS3504 Insert - Thin Wall, Short, Self-Locking, 1025 °F, Silver plated|, UNS
NO7718, UNJ Thread
AS3505 ——insert—ThimWalttongSetf-tocking—1625FSiverptated UNS

N07718, UNJ Thread

AS3508 Insert - Thin Wall, Short and Long Hole Preparation For
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3. INSERTS AND TAPPED HOLE PARTICULARS

3.1 The tapped hole particulars to AS3508, including serrations into which the inserts are
installed will be controlled by the engineering drawing or procurement document.

3.2 Table 1 provides details of the insert part number in relation to the bolt thread diameter,
nominal tapped hole diameter and insert lengths

TABLE 1 - Insert Selection and Dimensions

Bolt Thread Length Length Nominal
Diameter Short Tnsert £.010 Long Tnsert 0,25 Tapped Hole Dia
0.1900-32UNJH | AS3504-01 0.290 AS3505-01 0.475 0:25D0-28UNJF
0.2500-28UNJH | AS3504-02 0.380 AS83505-02 0.595 0.3125-24UNJF
0.3125-24UNJH | AS3504-03 0.470 AS3505-03 0.720 0.37p0-24UNJF
0.3750-24UNJH | AS3504-04 0.560 AS83505-04 0.875 0.43F5-20UNJF

3.3 Inserts inptalled into components manufactured from hard materials (e.g., stgel, heat
hlloy or titanium alloy) will need to have serratiohs produced in the gounter-bore

resisting
using a w
be define

3.3.1 Inserts

obble broaching manufacturing method. Thetequirement for the sérrations will
d on the product definition and their profile_shall be in accordance with Section 4.

nstalled into light alloys are to be fitted or refitted in accordance with the
requirements of 9.2.6.

3.4 Table 2

nd Figure 1 provides details of'the insert part number and bolt thregd diameter in
relation t¢ the number of serrations and their profile in the counterbore of the|tapped hole.
Refer to Appendix A for the recommended serration cutting tool part numbers for standard
applicatigns, restricted access or.for use with adjustable tooling holders. Other tooling for
non-standlard applications may also be available, for details contact the releviant tooling

experts of thin wall inserttooling suppliers.

4. HOLE SERRATION PROFILE (SHORT INSERTS):

Table 1 andl Figure.1 provide details of the insert part humber and associated bolt thread in

relation to the Setration profile in the counter bore of the installation hole.
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TABLE 2 - Serration Profile Dimensions
{For recommended Serration profile gauge numbers see Appendix A Table A1)
Dimension
Bolt Thread Short No. of
Diameter Inserts Serrations AA ZAB DAC AD AE°
0.1900-32 UNJF | AS3504-01 20 0.012 0.266 0.259 0.003 80.3
0.2500-28 UNJF | AS3504-02 24 0.012 0.337 0.327 0.0035 82.0
0.3125-24 UNJF | AS3504-03 29 0.014 0.402 0.390 0.004 83.5
0.3750-24UNJF | AS3504-05 34 0.015 0.459 0.448 0.004 84.5
CORNERS MAY VARY FROM A
ISHARP CORNER TOA RADIUS AA
ITHIN THE PROFILE - ]
TOLERANCE ‘\\"‘ Lol N AAD
g AB g AC
=l A,

[#4

AE®

FIGURE 1 - Serration Profile



https://saenorm.com/api/?name=7e38be7bfaac1d5749b7b8f500f31ec3

SAE

AS3507B

Page 4 of 16

5. INSTALLATION OF INSERTS:

5.1 Pre-installation Requirements:

5.1.1 Prior to installation, check that the tapped hole, counterbore and serrations (if
applicable) are free from burrs and foreign particles, grease, oil, etc. This will particularly
apply to removal of the burrs produced by the cutting of the serrations.

5.1.2 The required insert shall be inspected to ensure that it is clean and free from protective
grease, etc.

5.1.3 Inserts [nstalled in steel, heat resisting alloy or titanium alloy components nhay be lightly
smearefl externally with clean engine oil {i.e., any of the recognized oils\used for the
engine |ubrication system. If in any doubt, consult the Controlling Quality Engineer) to
facilitat¢ assembly into the tapped and serrated counterbored hole.

5.1.4 Inserts |nstalled in aluminium or magnesium components mustbe lightly srmeared
externally with a suitable universal jointing compound to prevent electrolyti¢ corrosion. A
minimum of 10 minutes air drying time shall be allowed before installation of insert.

6. MINIMUM CRITERIA FOR THE INSTALLATION AND REMOVAL TOOLS AND THEIR

METHODS OF APPLICATION:

6.1
principleg
removal ¢

6.2
shall the
occur to

which thely are being inserted.

6.3 Alwayse

the inserfjon or swaging of the insert to ensure correct assembly. See 7.3 arf

respectiv

6.4

The tooling and their methods of application described in this specification sh

The mini£um dimensional requiréments provided shall be achieved and on 1

to be observed to achieve the satisfactory assembly and subseque
f the thin wall inserts.

esign of the tools or their methods of application be such that dam
e threads or the locking element of the thin wall insert or the comp

nsure the appropriate tool/insert size combinations have been chos

By,

ow the
nt swaging or

10 account
age may
ohent into

bn for either
d7.4

During the Swaging operation, the component into which the inserts are installed shall be

adequately supported to ensure no flexing or distortion at the insert assembly face occurs.
This particularly applies to drum shaped components which are prone to flexing.

65
structure

Use of non-impact power swage tooling alleviates the requirements for supporting the
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7. ASSEMBLY TOOLS AND GAUGES:

7.1 The tools and methods shown in this section for the installation, swaging and removal of
thin wall inserts are mandatory (see Section 8) for standard installations. When installing
inserts in counterbores or other applications, e.g., curved surfaces, where standard tooling
is unsuitable, alternative tools are permissible but all the dimensions in the tables must be
adhered to.

7.2 Recommended tooling manufacturers and tool numbers are shown in Appendix A.

7.3 Installatio

n Drive Tool:

7.3.1 Figure %shows an example of the installation drive tool configuration and-T
e

the rel
screwin

7.3.2 The dri

the manufacturer.

able 3 gives

ant tool dimensions and part numbers to ensure the correctitoel size is used for

g the insert into the tapped hole.

ing feature shall be hexagonal but other tool features@ay vary def

A B

ending upon

0y i. A
i RN

il B

£/
I,
55
25
"'
Vel
254255
A2
"o, 'I >,
£L7A
LL 7S

\ R

\N

Feature of drive tool

to assist and speed
installation of insert
to correct depth

below surface ————m [4——

FIGURE 2 - Installation Drive Tool
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TABLE 3 - Installation Drive Tool Dimensions
(For recommended drive tools see Appendix A Table A2)

Short Long A

Insert Insert Min Max B
AS3504-01 | AS3505-01 | 0.144 | 0.154 | 0.178
AS3504-02 | AS3505-02 | 0.199 | 0.209 | 0.227
AS3504-03 | AS3505-03 | 0.251 | 0.258 | 0.266
AS3504-04 | AS35050-4 | 0.307 | 0.317 | 0.331

7.4 Swage Tool:

7.4.1 Figure % shows an example of the swage tool configuration and Table-4\gi\fes the
relevant tool dimensions to ensure the correct tool size is used for swaging|the insert
into the|parent component. The tool numbers specified are for standard regch tools for
inserts |nstalled in flanges with standard chamfers on the insert holes. Insefts installed
into coynterbored holes will required modified longer reach tools.

the swaging operation and helps protect the surface ofithe component from damage.

74.2 The s;:"\{ge tool has a protective nylon washer, see Figlre’3, which acts as|a stop during
This muist be replaced when dimension C max is exCeeded.

Rad D

MNylon Stop Washer (Replaceable)

3 ] 5 5°
@B | oAy —— 15°
i 7 ™y

Shape _/
Optional

FIGURE 3 - Swage Tool
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TABLE 4 - Swage Tool Dimensions
(For recommended Swage tool numbers see Appendix A Table A3)

Short Long DA B C rad D

Insert Insert max +0.0006 +0.005 +0.010
AS3504-01 | AS3505-01 | 0.146 | 0.2116 0.072 0.026
AS3504-02 | AS3505-02 | 0.197 | 0.2805 0.070 0.032
AS3504-03 | AS3505-03 | 0.256 | 0.3455 0.067 0.039
AS3504-04 | AS3505-04 | 0.315 | 0.4085 0.091 0.043

74.3 The uset of incorrect tools will cause damage to the insert and parent matellial. It may

8. ASSEMBL)

8.1

8.1.1

also ca

Insertion;

 PROCEDURE:

ise the flange(s) of the component to be distorted.

Screw the insert into tapped hole in a clockwise directiofn using the appropiriate drive tool

selecte
or 0.02(
Figure -

Due to
shape |
may mg
additiorn
only. If
tapped

| from Table 3 (Figure 2) until the insert is 0.095 to 0.025 (for manu
) to 0.025 (for power tool installation) below surface of parent metal
i, Check that the insert is flush with orjust below the bottom of the

he configuration of the inserts, they'may be “crimped” externally int
y the manufacturer to achieve the self-locking effect on the internal
ke the insert a tight fit into the tapped hole and it may be necessary
al torque. This shall be only-up to a maximum of 4.5 Ibfin using han
he insertion force is high.it has been found to be beneficial to run a
hole that is at the upper end of the tolerance range (e.g., a GH 5 tap)

al installation)
as shown in
chamfer.

e an elliptical
thread. This
to apply

d pressure
tap into the
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i = |Nsert installation depth before swaging
i 0.015 - 0.025 for manual tooling

i 0.020 - 0.025 for power tooling

See paragraph 8.4 for after swage

7 /71

Serrations in counterbore
of hole.

Serrations
on insert

and counter-bored hole to

provide “best fit".

8.2

8.2.1

822

8221

8.3 Swaging:

8.3.1

8.3.1.1

FIGUR

Before
the are
swage

Where

titanium
“best fit

installa
possibl

In so

the cq
aligne

E 4 - Insert Setting Depth  FIGURE 5 - Serratioq Alignment for “B

Insert Alignment Prior to Swaging:

swaging the insert ensure the mating cermiponent is well supported,
Tthe inserts are installed. This does net apply when using non impg
ooling

h serrated counterbore is used,"i.e. with the short inserts AS3504 se¢
, hickel and steel alloys, itis’essential that the insert serrations line
" with the counter-bore serrations while maintaining the 0.015 to 0.Q
Ion depth below the surface of the parent metal (see Figures 4 and

fne installations; the quality of the serrations may be better defined ¢
unter-boréd hole than the other. In these cases, the insert serratio

d with_the-better-defined serrations on the hole to obtain the “best f

Line up serrations between Insert —V \ﬁ—

st Fit”

especially in
ct power

eries in

up to provide
20

5). Where

use 10 x 1 magnification plus illumination as an aid for fitting and ihspection.

h one side of
hs shall be
t”.

To swage and lock insert in place apply sufficient force to the appropriate swage tool
selected from Table 4 (Figure 3) using one of the following methods.

First preference for swaging of inserts shall be power tooling (a list of recommended
power swaging tools is shown in Appendix A Table A4), but where this is not practical
manual swaging may be used, i.e. hammer or mechanical press. The insert is
correctly swaged and locked when the gauging criteria shown in 8.4 and Figures 6 and
7 is achieved.
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g A
When using manual swagding, inserts e &
should be effectively installed when
the replaceable washer face touches — B

the parent component surface; this is !

not applicable with power tooling. In

both instances the correct swaging
\J shall be confirmed by inspection

using correct after swaging gauge,
see paragraph 8.4

/ N Replaceable

/ washer

|

FIGURE 6

L Swaging of Insert FIGURE 7 - After Swags

After swage ingpection

8.3.2 Afterth

Figure T and Table 5. Inserts installed using a power tool will exhibit toolin

caused
inspect

by the split swaging jaws.," The dimensional requirements “A” and “
bd using one of the after swage checking gauges specified in Table

in Figure 8, inserts installedhusing the power tooling will need to be inspect
power t
by man
special

bol after swage@atige (this gauge can also be used to inspect inse
pal methods). \WAhen inserts are installed into non-standard counter
checking gauges shall be required to check correct installation.

e Dimensions

b insert has been swaged, it shall conform to the dimensional requifements of

N steps

B” shall be

5 and shown
ed using the
ts installed
tbored holes,

FIGURE 8 - After Swage Checking Gauge
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TABLE 5 - After Swage Checking Dimensions

{(For recommended after swage checking gauge numbers see Appendix A Tables AS and AG)

Short Long DA 'B' depth

Inserts Inserts min min
AS3504-01 | AS3505-01 0.207 0.067
AS3504-02 | AS3505-02 0.276 0.065
AS3504-03 | AS3505-03 0.341 0.062
AS3504-04 | AS3505-04 0.403 0.086

8.3.3 After swaging, inspect the insert and surrounding metal for damage. Flaking or damage
to the sjlver coating is permitted in the counterbore of the insert only, howet/er, any loose

8.3.4

8.3.5

8.4

8.4.1

Inspectiop for Minimum Locking Torgue:

flakes df silver shall be carefully removed and shall not be permitted tocon
surfacep of the parent component.

act the

The insgrt thread shall be checked for damage, which may have @ccurred during

swaging, by using the correct sized thread mandrel or bolt (sée Table 1 for
diametgr). This shall be screwed into the insert by hand enly until resistang
the intepral locking element and then removed. If difficultiés are experienc
starting|the threaded mandrel or bolt into the insert, an-no account shall thg
thread be cleaned out with a threaded tap. The insert shall be removed (sg
and a new insert fitted (see Section 8).

If, after swaging and inspecting, it is necessary to remove the insert, this sh
out in apcordance with Section 9.

be che
alternatjvely a standardengine bolt manufactured from Alloy 718 material,
that its pitch diametefis within the lower part of the tolerance band (see Ta
used. The test mandrel or bolt shall be lubricated with engine oil, and shal
periodigally che¢ked for wear and damage; any test mandrel or bolt falling
toleranges iy Table 6 shall not be used for this check.

The migimum self locking torcue for the installed insert shall conform to Ta

bolt thread
ce is felt from
ed with
internal

re Section 9)

all be carried

ble 6 and may

ked using the torgue‘test mandrel as specified in Figure 9 and Table 6;

selected such
ble 6) may be
be

butside the

NOTE: | _When the minimum torque has been verified DO NOT continue to
mandrel through insert.

screw
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8.4.2 The sample size/frequency for this check may be controlled by a statistically based

sampling plan, and the quantities sampled could be reduced with increasing confidence

in the thin wall Insert assembly and shall be the responsibility of Manufacturing
Engineering/Quality.

0.250

h 4

(;::\ ?‘
FIGURE 9 - Torque Test Mandrel
TABLE &- Torque Check Mandrel Pitch Diameter Dimensions, Self-Locking [Torques
(For recommended torque check mandrel gauge numbers'see Appendix A Table A7)
Insert Part Number Test Bolt Max Min
Test Bolt Pitch Self-locking | Self-locking
Threafl Diameter Torque Torque
Diameter (inches) | Short Insert | Long Insert |-(inches)® (Ibf in) (Ibf in)
0.1900 - 32|UNJF | AS3504-01 | AS3505-01 0.1681 15.0 3.3
0.1674
0.2500 - 28|UNJF | AS3504-02 | AS3505-02 0.2251 30.0 2.3
0.2243
0.3125 - 24|UNJF | AS3504-03 |-AS3505-03 0.2836 60.0 9.7
0.2827
0.3750 - 24|UNJF | AS3504-04 | AS3505-04 0.3460 80.0 14.2
0.3450
@ Selected sele 8.4.1.
9. INSERT REMOVAL, REPLACEMENT AND ASSOCIATED TOOLS:
9.1 Removallofthe insert can be achieved by removal of the swaged locking feafure using

various methods of which an example of a manual removal method is shown in Figure 10.
There are other methods of removal. Whichever method is used, under no circumstances

must the parent hole be damaged i.e. the serrations or thread.
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9.2 Figure 10 and Table 7 give the removal cutter sizes to be used for each of the respective
insert part numbers. The procedure is as follows:

9.2.1

922

Screw the removal tool into insert. The cutting edge of the tool will begin to cut through
the counter-bore of the insert. Continue cutting until the removal tool bottoms in counter-
bore of insert; great care will be required, particularly for light alloys to avoid damage by
cutter tool.

Unscrew the removal tool and after removal of the serrated portion, remove the
remnants of the insert using the extraction tool given in Table 8. It is also permissible to
use a suitable screw extractor to remove the remnants of the insert. Discard all waste

assembijled for damage and that it conforms to the dimensional requirermen

and scrw appropriately, Inspe € counterbored hole into which the new
Extremé care shall be taken to ensure no damage to the installationcole o

surface

5 OCCUrsS.

g X

e EE——

CUTTER THREAD
DIA W

insert is to be
Is defined.
" surrounding

FIGURE 10 - Removal Tool for Fitted Inserts
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