AEROSPACE AS59158™ REV. A
INTERNATIONAL: STANDARD <sued ~007-07

Reaffirmed 2013-01
Revised 2020-08

Superseding AS59158

Tools, Inserting and Extracting
Helical Coil Wire Screw Thread Inserts
Inch and Spark Plug Sizes

RATIONALE
This aerospace standard is being reviewed due to 5 year cycle; in addition, to incorporate customer requirements.
1. SCOPE

This SAE Aerospace Standard (AS) describes taps, thread plug gages, inserting tools, expanding tools, offset and staking
tools, tang break-off tools, extracting tools and thread repair kits.

1.1 Purpose

These tools are used for inserting and extracting helical coil wire screw thread inserts as listed in Section 2, into threaded
holes in accordance with NASM33537 and MS9071.

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  ASME Publications

Available from ASME, P.O. Box 2900, 22 Law Drive, Fairfield, NJ 07007-2900, Tel: 800-843-2763 (U.S./Canada),
001-800-843-2763 (Mexico), 973-882-1170 (outside North America), www.asme.org.

ASME B1.2 Gages and Gages for Unified Screw Threads
ASME B47.1 Gage Blanks
ASME B94.9 Taps; Ground and Cut Threads

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2020 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE. ™
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2.2 NAS Publications

Available from Aerospace Industries Association, 1000 Wilson Boulevard, Suite 1700, Arlington, VA 22209-3928,
Tel: 703-358-1000, www.aia-aerospace.org.

NASM33537 Insert, Screw Thread, Helical Coil, Inch Series, Coarse and Fine Thread, Standard
Assembly Dimensions For

NASM122076 Thru NASM122115 Insert, CRES Helical Coil Coarse Thread 1 Dia. Nominal Length
NASM122116 Thru NASM122155 Insert, CRES Helical Coil Coarse Thread 1-1/2 Dia. Nominal Length
NASM122156 Thru NASM122195 Insert, CRES Helical Coil Coarse Thread 2 Dia. Nominal Length
NASM122196 Thru NASM122235 Insert, CRES Helical Coil Coarse Thread 2-1/2 Dia. Nominal Length
NASM122236 Thru NASM122275 Insert, CRES Helical Coil Coarse Thread 3 Dia. Nominal Length
NASM124651 Thru NASM124690 Insert, CRES Helical Coil Fine Thread 1 Dia. Nominal Length
NASM124691 Thru NASM124730 Insert, CRES Helical Coil Fine Thread 1-1/2 Dia. Nominal Length
NASM124731 Thru NASM124770 Insert, CRES Helical Coil Fine Thread 2 Dia. Nominal Length
NASM124771 Thru NASM124810 Insert, CRES Helical Coil Fine Thread 2-1/2 Dia. Nominal Length
NASM124811 Thru NASM124850 Insert, CRES Helical Coil Fine Thread 3 Dia. Nominal Length
NASM21209 Insert, Screw Thread, Coarse and Fine, Screw Locking Helical Coil, CRES
2.3 U.S. Government Publications

Copies of these documents are available online at https://quicksearch.dla.mil.

MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes

MS9018 Insert, 18 - 1.5 mm Aviation
Spark Plug Helical Coil

MS9071 Bosses, 18 - 1.50 mm
Spark Plug Thread, Helical Coil
Insert, Standard Dimensions For
3. DESIGNATION
The tools shall conform to the following types, classes, and styles:
3.1 Typel- Tap, Thread Cutting
Class 1 - Finishing, plug style
Class 2 - Roughing, plug style
Class 3 - Finishing, bottoming style

Class 4 - Spark plug
Style A - without pilot and reamer Documents

Style B - with pilot and reamer Document Sharing Hub
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3.2 Type Il - Gage, Plug, Thread
3.3 Type lll - Inserting Tool, Screw Thread Inserts
Class 1 - Prewinder Tools

Style A - 1/2 (0.500) inch and smaller unified coarse and fine threads
Style B - 9/16 (0.5625) inch through 1-1/2 (1.500) inch unified fine threads and metric spark plug threads

Class 2 - Mandrel Tools

Style A - 2 (0.086) and 3 (0.099) unified coarse threads
Style B - 9/16 (0.5625) inch through 1-1/2 (1.500) inch unified coarse threads

Class 3 - Expanding Tools (14-1.25 and 18-1.5 mm spark plug threads only)

Class 4 - Offset Tools (14-1.25 and 18-1.5 mm spark plug threads only for use with Class 5)
Class 5 - Staking Tools (14-1.25 and 18-1.5 mm spark plug threads only)

Class 6 - Spot Facing Tools

3.4 Type IV - Tang Break-Off Tools

Class 1 - Semi-Automatic

Style A - 1/4 (0.250) inch and smaller, unified coarse and fine threads
Style B - 5/16 (0.3125) through 1/2 (0.500) inch unified coarse and fine threads

3.5 Class 2 - 1/2 (0.500) inch and smaller Unified Coarse and Fine Threads, plain punchType V - Extracting Tools
3.6  Type VI - Thread Repair Kit

3.7 Type VII - Multiple Kit, Tool Box

4. REQUIREMENTS

4.1 Materials

Materials shall be of a quality best suited for the purpose intended and shall be hardened as appropriate.

4.2 Finishes

The finish on all tools shall be in accordance with the manufacturer’s standard practice. The tools shall not have burrs, rust,
rough edges or slivers, or any defects which may impair serviceability or durability.

4.3 Surface Protection
All metal parts shall be protected against corrosion.
4.4 Workmanship

The workmanship of the tools shall be of the high quality prevailing among manufacturers and shall be free from
imperfections that affect their appearance, serviceability, or durability.

4.5 Performance

The tools shall be capable of performing their intended function without deformation of contact s'ArfacD,(Bﬁum&Eltﬁ

or any other deformation, either permanent or temporary, while in use. Document Sharing Hub
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4.6 Marking

Each tool shall be marked with the nominal screw thread size or range of sizes as applicable and the manufacturer’s
identification. Other marking shall be as specified herein.

4.7 Instruction Sheet

Each tool except Type |, Taps and Type Il, Gages shall have an instruction sheet or tag attached unless furnished as a part
of a kit in which case the kit shall contain the instruction sheet. The instruction sheet or tag shall contain complete instructions
for operating the tool and shall also show the identification of the tool manufacturer and the manufacturer’s part number.

5. SPECIFICATIONS

5.1 Type |, Taps, Thread Cutting

Sizes of the Type |, Class 1, 2, and 3 taps for helical coil wire screw thread inserts shall be as specified in ANSI/ASME B94.9.
All taps shall be marked either “screw thread insert” or “STI” in addition to the tap size and threads per inch or pitch in
millimeters. Thread sizes shall be for Class 3B thread fit unless Class 2B is specified (see 8.2).

5.1.1 Class 1, Finishing, Plug Style Taps

Refer to ANSI/ASME B94.9.

5.1.2 Class 2, Roughing, Plug Style Taps

When specified (see 8.2) roughing taps for 1/2 (0.500) or larger screw thread inserts shall be furnished. The dimensions of
the major diameter of the roughing taps shall be smaller than the major diameter of the finishing taps by approximately 1/3
of the thread pitch. The pitch diameter maximum shall be smaller than the minimum tapped hole pitch diameter by
approximately 1/3 of the thread pitch. The tolerance on both diameters shall be 0.002 inch.

5.1.3 Class 3, Finishing, Bottom Style Taps

Refer to ANSI/ASME B94.9 (see 8.2).

5.1.4 Class 4, Spark Plug Taps

Class 4 taps shall be furnished with an exterior male driving square. See Table 1 for sizes and dimension (see 8.2).
5141 StyleA

Spark plug taps without pilot and reamer.

5.14.2 StyleB

Spark plug taps with pilot and reamer (see 8.2). The pilot section of the tap shall be threaded with the nominal spark plug
thread size, followed by a reamer section the (diameter of the minor diameter of the hole that is to be tapped).

BT REETEN
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Figure 1 - Type I, Class 4, Style b - spark plug taps with pilot and reamer
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Table 1 - Taps, spark plug, dimensions for screw thread inserts (STI)

14-1.25 mm 18-1.5 mm Tolerance

Length of Threaded Pilot 1/ 5/16 3/8 10.010
Length of Reamer Section 1/ 0.125 0.156 +0.000 -0.015
Overall Thread Length (Includes

Pilot and Reamer on Piloted Taps) 1-1/4 1-5/8 +3/32
Tap Overall Length 6 6 +1/32
Number of Flutes 4 4
Shank Diameter 0.625 0.625 +0.005
Square Size 0.465 0.465 +0.005
Square Length 11/16 11/16 +1/32
Major Diameter 0.6195/0.6205 0.7984/0.7994
Pitch Diameter 0.5902/0.5907 0.7528/0.7533
Pilot Major Diameter 1/ 0.548 0.706 10.002

1/ Not applicable when taps without pilots are specified.

5.2 Type ll, Gages, Thread Plug

Type Il thread plug gages for tapped threads for screw thread inserts shall be made of tool steel, hardened and tempered
to a hardness of Rockwell C 60 to 65. The gages shall be ground and lapped and conform to ANSI/ASME B1.2, except the
pitch and major diameters. The pitch and major diameters shall conform to Table 2 for the 3B Class of thread fit and Table 3
for the 2B Class of thread fit. The gages shall be “GO” or “HI” as specified (see 6.2), and shall be similar to Figure 2A or
Figure 2B as applicable and fit the handle specified in Table 2 or 3. The gages shall be furnished in Unified Coarse, or Fine
thread series for either a Class 2B or 3B thread fit as specified (see 8.2). In addition to size and thread series, each gage
shall be marked either “Screw Thread Insert” or “STI.”

5.2.1 Gage Handles

The gage handles shall conform to ANSI/ASME B47.1 for the handle number specified in Tables 2 and 3.
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Figure 2A - Thread plug gage
Type Il
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Figure 2B - Thread plug gage
Type Il
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Table 2 - Pitch and major diameters for Class 3b gages

“GO” NIB “HI” NIB
Nominal Thread Plug Gage Thread Plug Gage
Thread Handle Pitch Dia Major Dia Pitch Dia Major Dia
Size No. Max | Min Max | Min Max | Min Max | Min
UNC - 3B
2 (0.086)-56 00 0.0977 | 0.0976 | 0.1095 | 0.1092 | 0.0989 | 0.0988 | 0.1033 | 0.1030
3 (0.099)-48 00 0.1127 | 0.1126 | 0.1264 | 0.1261 | 0.1140 | 0.1139 | 0.1200 | 0.1197
4 (0.112)-40 00 0.1284 | 0.1283 | 0.1448 | 0.1445 | 0.1299 | 0.1298 | 0.1352 | 0.1349
5(0.125)-40 0 0.1414 | 0.1413 | 0.1578 | 0.1575 | 0.1430 | 0.1429 | 0.1482 | 0.1479
6 (0.138)-32 0 0.1584 | 0.1583 | 0.1789 | 0.1786 | 0.1601 | 0.1600 | 0.1667 | 0.1664
8 (0.164)-32 0 0.1844 | 0.1843 | 0.2049 | 0.2046 | 0.1862 | 0.1861 | 0.1928 | 0.1925
10 (0.190)-24 0 0.2171 | 0.2170 | 0.2446 | 0.2441 | 0.2192 | 0.2191 | 0.2281 | 0.2278
12 (0.216)-24 1 0.2431 | 0.2430 | 0.2706 | 0.2701 | 0.2453 | 0.2452 | 0.2541 | 0.2536
1/4 (0.250)-20 1 0.2826 | 0.2825 | 0.3155 | 0.3150 | 0.2851 | 0.2850 | 0.2957 | 0.2952
5/16 (0.3125)-18 2 0.3487 | 0.3486 | 0.3852 | 0.3847 | 0.3515 | 0.3514 | 0.3633 | 0.3628
3/8 (0.375)-16 2 0.4157 | 0.4156 | 0.4568 | 0.4562 | 0.4189 | 0.4188 | 0.4322 | 0.4316
7/16 (0.4375)-14 3 0.4842 | 0.4839 | 0.5309 | 0.5303 | 0.4875 | 0.4872 | 0.5027 | 0.5021
1/2 (0.500)-13 3 0.5502 | 0.5499 | 0.6005 | 0.5999 | 0.5537 | 0.5534 | 0.5701 | 0.5695
9/16 (0.5625)-12 3 0.6170 | 0.6167 | 0.6714 | 0.6708 | 0.6208 | 0.6205 | 0.6385 | 0.6379
5/8 (0.625)-11 3 0.6844 | 0.6841 | 0.7437 | 0.7431 | 0.6885 | 0.6882 | 0.7079 | 0.7073
3/4 (0.750)-10 4 0.8152 | 0.8149 | 0.8805 | 0.8799 | 0.8196 | 0.8193 | 0.8410 | 0.8404
7/8 (0.875)-9 4 0.9474 | 0.9471 | 1.0200 | 1.0193 | 0.9522 | 0.9519 | 0.9756 | 0.9749
1(1.000)-8 5 1.0816 | 1.0812 | 1.1631 | 1.1624 | 1.0868 | 1.0864 | 1.1135 | 1.1128
1-1/8 (1.125)-7 5 1.2182 | 1.2178 | 1.3113 | 1.3106 | 1.2239 | 1.2235 | 1.2545 | 1.2538
1-1/4 (1.250)-7 5 1.3432 | 1.3428 | 1.4363 | 1.4356 | 1.3490 | 1.3486 | 1.3795 | 1.3788
1-3/8 (1.375)-6 5 1.4837 | 1.4832 | 1.5923 | 1.5915 | 1.4900 | 1.4895 | 1.5260 | 1.5252
1/1/2 (1.500)-6 | 5-1/2 1.6087 | 1.6082 | 1.7173 | 1.7165 | 1.6151 | 1.6146 | 1.6511 | 1.6503
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Table 2 - Pitch and major diameters for Class 3b gages (continued)

“GO” NIB “HI” NIB
Thread Plug Gage Thread Plug Gage
Nominal
Thread Handle Pitch Dia Major Dia Pitch Dia Major Dia
Size No. Max | Min Max | Min Max | Min Max | Min
UNF - 3B

3 (0.099)-56 00 0.1107 | 0.1106 0.1225 | 0.1222 | 0.1119 | 0.1118 0.1170 | 0.1167
4 (0.112)-48 00 0.1257 | 0.1256 0.1394 | 0.1391 | 0.1271 | 0.1270 0.1331 | 0.1328
6 (0.138)-40 0 0.1544 | 0.1543 0.1708 | 0.1705 | 0.1560 | 0.1559 0.1612 | 0.1609
8 (0.164)-36 0 0.1822 | 0.1821 0.2004 | 0.2001 | 0.1840 | 0.1839 0.1898 | 0.1895
10 (0.190)-32 0 0.2104 | 0.2103 0.2309 | 0.2306 | 0.2123 | 0.2122 0.2188 | 0.2185
1/4 (0.250)-28 1 0.2733 | 0.2732 0.2969 | 0.2964 | 0.2754 | 0.2753 0.2829 | 0.2824
5/16 (0.3125)-24 1 0.3396 | 0.3395 0.3671 | 0.3666 | 0.3421 | 0.3420 0.3508 | 0.3503
3/8 (0.375)-24 2 0.4021 | 0.4020 0.4296 | 0.4291 | 0.4047 | 0.4046 0.4134 | 0.4129
7/16 (0.4375)-20 2 0.4701 | 0.4700 0.5030 | 0.5025 | 0.4731 | 0.4730 0.4834 | 0.4829
1/2 (0.500)-20 3 0.53265 | 0.53250 | 0.5655 | 0.5650 | 0.53570 | 0.53555 | 0.5460 | 0.5455
9/16 (0.5625)-18 3 0.59875 | 0.59860 | 0.6352 | 0.6347 | 0.60200 | 0.60185 | 0.6136 | 0.6131
5/8 (0.625)-18 3 0.66125 | 0.66110 | 0.6977 | 0.6972 | 0.6646 | 0.6643 0.6761 | 0.6756
3/4 (0.750)-16 3 0.7908 | 0.7906 0.8318 | 0.8312 | 0.7945 | 0.7942 0.8075 | 0.8069
7/8 (0.875)-14 4 0.9217 | 0.9214 0.9684 | 0.9678 | 0.9257 | 0.9254 0.9406 | 0.9400
1 (1.000)-14 4 1.0467 | 1.0464 1.0934 | 1.0928 | 1.0508 | 1.0505 1.0673 | 1.0667
1 (1.000)-12 4 1.0545 | 1.0542 1.1089 | 1.1083 | 1.0589 | 1.0586 1.0772 | 1.0766
1-1/8 (1.125)-12 5 11795 | 1.1792 1.2339 | 1.2333 | 1.1841 | 1.1838 1.2015 | 1.2009
1-1/4 (1.250)-12 5 1.3045 | 1.3042 1.3589 | 1.3583 | 1.3092 | 1.3089 1.3265 | 1.3259
1-3/8 (1.375)-12 5 1.4295 | 1.4292 1.4839 | 1.4833 | 1.4343 | 1.4340 1.4516 | 1.4510
1/1/2 (1.500)-12 5-1/2 1.5546 | 1.5542 1.6089 | 1.6083 | 1.5595 | 1.5591 1.5767 | 1.5761

NOTE: Thread plug gages above heavy line are class “W” gages and thread plug gages below heavy line are class “X”
gages (refer to ANSI/ASME B1.2).
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Table 3 - Pitch and major diameters for Class 2b gages

“GO” NIB “HI” NIB
Nominal Thread Plug Gage Thread Plug Gage
Thread Handle Pitch Dia Major Dia Pitch Dia Major Dia
Size No. Max | Min Max | Min Max | Min Max | Min
UNC - 2B

2 (0.086)-56 00 0.0977 | 0.0976 | 0.1095 | 0.1092 | 0.0996 | 0.0995 | 0.1036 | 0.1033
3 (0.099)-48 00 0.1127 | 0.1126 | 0.1264 | 0.1261 | 0.1148 | 0.1147 | 0.1204 | 0.1201
4 (0.112)-40 00 0.1284 | 0.1283 | 0.1448 | 0.1445 | 0.1308 | 0.1307 | 0.1356 | 0.1352
5(0.125)-40 0 0.1414 | 0.1413 | 0.1578 | 0.1575 | 0.1438 | 0.1437 | 0.1486 | 0.1482
6 (0.138)-32 0 0.1584 | 0.1583 | 0.1789 | 0.1786 | 0.1611 | 0.1610 | 0.1672 | 0.1667
8 (0.164)-32 0 0.1844 | 0.1843 | 0.2049 | 0.2046 | 0.1872 | 0.1871 | 0.1932 | 0.1927
10 (0.190)-24 0 0.2171 | 0.2170 | 0.2446 | 0.2441 | 0.2203 | 0.2202 | 0.2286 | 0.2281
12 (0.216)-24 1 0.2431 | 0.2430 | 0.2706 | 0.2701 | 0.2464 | 0.2461 | 0.2546 | 0.2541
1/4 (0.250)-20 1 0.2826 | 0.2825 | 0.3155 | 0.3150 | 0.2864 | 0.2861 | 0.2963 | 0.2958
5/16 (0.3125)-18 2 0.3487 | 0.3486 | 0.3852 | 0.3847 | 0.3529 | 0.3526 | 0.3640 | 0.3635
3/8 (0.375)-16 2 0.4157 | 0.4156 | 0.4568 | 0.4562 | 0.4203 | 0.4200 | 0.4329 | 0.4323
7/16 (0.4375)-14 3 0.4842 | 0.4839 | 0.5309 | 0.5303 | 0.4890 | 0.4887 | 0.5035 | 0.5029
1/2 (0.500)-13 3 0.5502 | 0.5499 | 0.6005 | 0.5999 | 0.5554 | 0.5551 | 0.5710 | 0.5704
9/16 (0.5625)-12 3 0.6170 | 0.6167 | 0.6714 | 0.6708 | 0.6225 | 0.6222 | 0.6394 | 0.6388
5/8 (0.625)-11 3 0.6844 | 0.6841 | 0.7437 | 0.7431 | 0.6903 | 0.6900 | 0.7088 | 0.7082
3/4 (0.750)-10 4 0.8152 | 0.8149 | 0.8805 | 0.8799 | 0.8216 | 0.8213 | 0.8420 | 0.8414
7/8 (0.875)-9 4 0.9474 | 0.9471 | 1.0200 | 1.0193 | 0.9543 | 0.9540 | 0.9767 | 0.9760
1(1.000)-8 5 1.0816 | 1.0812 | 1.1631 | 1.1624 | 1.0890 | 1.0886 | 1.1146 | 1.1139
1-1/8 (1.125)-7 5 1.2182 | 1.2178 | 1.3113 | 1.3106 | 1.2262 | 1.2258 | 1.2556 | 1.2549
1-1/4 (1.250)-7 5 1.3432 | 1.3428 | 1.4363 | 1.4356 | 1.3514 | 1.3510 | 1.3807 | 1.3800
1-3/8 (1.375)-6 5 1.4837 | 1.4832 | 1.5923 | 1.5915 | 1.4926 | 1.4921 | 1.5273 | 1.5266
1/1/2 (1.500)-6 | 5-1/2 1.6087 | 1.6082 | 1.7173 | 1.7165 | 1.6177 | 1.6172 | 1.6524 | 1.6518

Documents

Document Sharing Hub

Full document details: SAE AS59158A


http://www.avadocuments.com/doc/sae-as59158a
http://www.avadocuments.com/doc/sae-as59158a

