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FOREWORD

The helical coil screw thread insert was invented in the 1930s and found acceptance in aircraft
raasniifactiarad aand cavi o d ezt n ATl d o0 Lo Jiioa0 0 ‘AT vl,—l ‘A’ﬂv T Qi otk £3on A S Lica

ot racttfreaahRaServicee Dy thC—=rricaatt TOFEES \A.I.A.LJ.J.lb TR e —Trar u;;u., apPPpita

tions for helical coil inserts have come into broad usage in aerospace, automotive, and industrial
original equipment design, production salvage (repair), and in service repair. Although this usage
did include metric spark plug sizes, the regular metric series was delineated in Europe in the
1950s and came into production in the Customary units—using countries in the 1960s.
Subcommittee 29, Threaded Inserts, met initially in May 1989 after authorization by the ASME
B18 Committee to proceed with the development of standards covering screw thread inserts.
This ASME Standard for the metric series of helical coil screw thread inserts follows ASME
B18.29.1-1993, Helical Coil Screw Thread Inserts — Free Running and Screw Locking (Inch Series).
ASME B18.29.2M-2005 was approved as an American National Standard on, May 26, 2005.
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CORRESPONDENCE WITH THE B18 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the

armnad tntaracte Ao b aicarc ofabic Cropn Ao d o oyttt apo ot pazath tha (T ot an

£
€ORsSenSHS-of-concernednterests—As-sueh; users-of-this-Standard-may-interactwith-the-Committee
by requesting interpretations, proposing revisions, and attending Committee meetings. Corre-
spondence should be addressed to:

Secretary, B18 Standards Committee

The American Society of Mechanical Engineers
Three Park Avenue

New York, NY 10016-5990

Proposing Revisions. Revisions are made periodically to the Standard to incorporate changes
that appear necessary or desirable, as demonstrated by the experience gained from'the application
of the Standard. Approved revisions will be published periodically.

The Committee welcomes proposals for revisions to this Standard. Such,proposals should be
as specific as possible, citing the paragraph number(s), the proposed Wording, and a detailed
description of the reasons for the proposal, including any pertinent-doecumentation.

Interpretations. Upon request, the B18 Committee will render dn interpretation of any require-
ment of the Standard. Interpretations can only be rendered inresponse to a written request sent
to the Secretary of the B18 Standards Committee.

The request for interpretation should be clear and unambiguous. It is further recommended
that the inquirer submit his/her request in the following format:

Subject: Cite the applicable paragraph humber(s) and the topic of the inquiry.

Edition: Cite the applicable edition of*the Standard for which the interpretation is
being requested.

Question: Phrase the question asa request for an interpretation of a specific requirement

suitable for general, understanding and use, not as a request for an approval
of a proprietary-design or situation. The inquirer may also include any plans
or drawings,(which are necessary to explain the question; however, they
should not contain proprietary names or information.

Requests that are not in thisformat may be rewritten in the appropriate format by the Committee
prior to being answered, which may inadvertently change the intent of the original request.

ASME procedures/provide for reconsideration of any interpretation when or if additional
information that might affect an interpretation is available. Further, persons aggrieved by an
interpretation miay appeal to the cognizant ASME Committee or Subcommittee. ASME does not
“approve,” “Certify,” “rate,” or “endorse” any item, construction, proprietary device, or activity.

Attending Committee Meetings. The B18 Standards Committee regularly holds meetings, which
are open.te' the public. Persons wishing to attend any meeting should contact the Secretary of
the B18 Standards Committee.

"o
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HELICAL COIL SCREW THREAD INSERTS:
FREE RUNNING AND SCREW LOCKING (METRIC SERIES)

-

GENERAL

1 Scope

This Standard delineates the dimensional, mechani-
c4l, and performance data for the metric series helical
c¢il screw thread insert and threaded hole into which
tlis installed. Appendices that describe insert selection,
STI (screw thread insert) taps, insert installation, and
rgmoval tooling are also included.

The inclusion of dimensional data in this Standard is
net intended to imply that all products described are
stock sizes.

[

—-

N

COMPARISON WITH ISO STANDARDS

At this time, no ISO Standard for metric helical coil
sqrew threads exists. Further, no work within ISO is
expected for some time.

w

REFERENCES

The following is a list of publications referenced in
tHis Standard. Unless otherwise specified, the reférenced
standard shall be the most recent issue at\the time of
ofder placement.

A[SME B1.3M, Screw Thread Gaging Systems for
Dimensional Acceptability — In¢ch and Metric Screw
Threads (UN, UNR, UN]J, M{ and M]J)

SME B1.13M, Metric Screw, Threads — M Profile
SME B1.16M, Gages and Gaging for Metric M Profile
Screw Threads

SME B1.21M, Metri¢ Screw Threads — M]J Profile
SME B18.12, Glossary of Terms for Mechanical Fas-
teners

SME B18,18:IM, Inspection and Quality Assurance for
General\Purpose Fasteners

SME.‘B18.24, Part Identifying Number Code System
Standard for B18 Fastener Products

ASTM B 209M, Standard Specification for-Aluminum
and Aluminum Alloy Sheet and Plate
ASTM E 290, Standard Test Method fo1 Bend Tes{ing of
Material for Ductility
ASTM A 370, Standard Test Methods and Definpitions
for Mechanical Testing
ASTM F 568M, Carbon“dnd Alloy Steel Extefnally
Threaded Metric Fasténers

Publisher: The American Society for Testing and
Materials (ASTM); 100 Barr Harbor Drive, West Con-
shohocken, PA '19428-2959

SAE AMS4120, Aluminum Alloy, Rolled or Cold Fin-
ished)Bars, Rods, and Wire
SAENAS5272, Lubricant, Solid Dry Film, Heat Cured,
Corrosion Inhibiting
SAE J417, Hardness Tests and Hardness Number Con-
versions

Publisher: Society of Automotive Engineers (SAE), 400
Commonwealth Drive, Warrendale, PA 15096-p001

4 TERMINOLOGY

For definitions of terms relating to fasteners or cpmpo-
nent features thereof used in this Standard, r¢fer to
ASME B18.12.

5 DIMENSIONS

(a) Unless otherwise stated, all dimensions In this
Standard are in millimeters and apply before any coat-
ing. When plating or coating is specified, the fipished
product dimensions shall be as agreed upon by the sup-
plier and purchaser.

(b) Symbols specifying geometric characteristjcs are
in accordance with ASME Y14.5M.

A SME B46.1 - Surface Texture (Q111"F:\Fﬂ pnng]ﬁnncc’ Ao

ness, and Lay)

ASME B47.1, Gage Blanks

ASME B9%4.9, Taps — Cut and Ground Threads

ASME Y14.5M, Dimensioning and Tolerancing

ASME Y14.36M, Surface Texture Symbols

Publisher: The American Society of Mechanical
Engineers (ASME), Three Park Avenue, New York,
NY 10016-5990; Order Department: 22 Law Drive, Box
2300, Fairfield, NJ 07007-2300

6 DESCRIPTION

Helical coil inserts are screw thread bushings coiled
from wire of diamond-shape cross-section. Inserts are
screwed into STI-tapped holes to form nominal size
internal threads. Inserts are installed by torquing
through a diametral tang. This tang is notched for
removal after installation. In the free state, they are larger
in diameter than the tapped hole into which they are
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installed. In the assembly operation, the torque applied
to the tang reduces the diameter of the leading coil and
permits it to enter the tapped thread. The remaining
coils are reduced in diameter as they, in turn, are screwed
into the tapped hole. When the torque or rotation is
stopped, the coils expand with a spring-like action
anchoring the insert in place against the tapped hole.

HELICAL COIL SCREW THREAD INSERTS:
FREE RUNNING AND SCREW LOCKING (METRIC SERIES)

7 CLASS OF FIT
7.1 Tolerance Classes 4H5H and 5H

Singe helical coil inserts are flexible, the class of fit of
the firjal assembly is a function of the size of the tapped
hole. IHelical coil STI taps are available for both Tolerance
Class [4H5H- (or Class 4H6H-) and Class 5SH-tapped
holes.| Tolerance Class 5H-tapped holes provide maxi-
mum [production tolerances but result in lower locking
torqu¢s when screw-locking inserts are used. The higher
and npore consistent torques given in Table 5 are met
by the screw-locking inserts when assembled and tested
in Tol¢rance Class 4H5H- (or Class 4H6H-) tapped holes
in accprdance with para. 9.

7.2 Compatibility

Assembled helical coil inserts will mate properly with
items fthat have M Profile external threads in accordance
with ASME B1.13M. Also, due to the radius on the crest
of thelinsert at the minor diameter, the assembled insert
will mate with MJ Profile externally threaded parts with
contrglled radius root threads per ASME B1.21M.

8 TYPES OF INSERTS

8.1 Free-Running

The free-running insert provides a smooth, hard, and
free-riinning thread.
8.2 J(

The screw-locking insert provides a resilient locking
thread produced by a series.of chords on one or more
of the|insert coils.

rew-Locking

9 STI-TAPPED HOLE

The tappeddiole into which the insert is installed shall
be in dccordance with ASME B1.13M, except that diame-
ters afe larger to accommodate the wire cross-section of
the inserf (see Fig. 1) Dimensions of the STI-tapped hole

Plug Bottoming
style style
tap tap
A ]
|
T 2 pitch
G incompletd
threads
Y
; Y
v A
A
Y
J \ 1 pitch tap
1 pitch end clearance
tab end 4 pitch |
clearance incomplete
threads

GENERAL NOTE: Sege Table 1 and accompanying notes.
Fig. 1 Tapping Depths

9.1.2"Designation for a Helical Coil Insert
(@)’ Helical coil inserts shall be designated by the f¢l-
lowing data, in the sequence shown:
(1) product name
(2) designation of the standard
(3) nominal diameter and thread pitch
(4) nominal length
(5) insert type (free-running or screw-locking)
EXAMPLES:
Helical Coil insert, ASME B18.29.2M, M8 X 1.25 x 12.0 frde-
runnmg.
Helical Coil insert, ASME B18.29.2M, M5 % 0.8 X 7.5 screw-
locking.

(b) The recommended B18 part number (PIN) codle
system for helical coil inserts is included in ASME
B18.24. This system may be used by any user needing
a definitive part-numbering system.

9.1.3 Designation for STI-Threaded Hole Including
Installed Helical Coil Insert. The drawing note for the
STI-threaded hole per Table 1 having a helical coil insgrt
installed shall be in accordance with this example.

are shown in Table 1 and are calculated per General
Note (c) to Table 1.

9.1 Screw Thread Designation

9.1.1 Designation for Tapped Hole. The drawing note
for the STI-threaded hole per Table 1 to accept the helical
coil insert shall be in accordance with the following
example:

EXAMPLE: M8 x 1.25-5H STT; 23.5 T per ASME B18.29.2M.

EXAMPLE:

M8 x 1.25 STI 23.5 deep;

Helical Coil insert, ASME B18.29.2M, M8 X 1.25 x 12.0, free-
running

9.2 Gages and Gaging

Acceptance of the threaded hole is determined by
gaging with STI GO, NOT GO (HI), and plain cylindrical
gages designed and applied in accordance with System
21 of ASME B1.3M and with ASME B1.16M.
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HELICAL COIL SCREW THREAD INSERTS

FREE RUNNING AND SCREW LOCKING (METRIC SERIES)
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Table 2 Chemical Composition
Check Analysis
Element Analysis, % Under, Min. Over, Max.
Carbon 0.15 max. 0.01
Manganese 2.00 max. 0.04
Silicon 1.00 max. 0.05
Phosphorous 0.045 max. 0.01
Sulphur 0.035 max. ce 0.005
CHromium 17.00 to 20.00 0.20 020
Nilckel 8.00 to 10.50 0.15 015
Mplybdenum 0.75 max. 005
Cqpper 0.75 max. 0,05
Irgn Remainder
10 HELICAL COIL INSERT be the avoidance of bridging between coils. Slight fill-

Y

D.1 Material

Chemical composition of the inserts is austenitic
corrosion-resistant (stainless) steel within the limits of
Tdble 2.

10.2 Properties

10.2.1 Tensile Strength. Wire, before coiling into
irjserts, shall have tensile strength not lower than
1035 MPa, determined in accordance with ASTM A 370.

10.2.2 Bending. Wire shall withstand, without ¢rack-
irlg, bending in accordance with ASTM E 290.at room
tgmperature through an angle of 180 deg arptifid a diam-
efler equal to twice the cross-sectional ditnension of the
wfire in the plane of the bend.

10.2.3 Workmanship. The formmed wire shall be of
uhiform quality and temper; it shall be smooth, clean,
and free from kinks, waviness, splits, cracks, laps, seams,
sdale, segregation, and(other defects that may impair
tHe serviceability of, the insert.

Y

D.3 Coatings

10.3.1 Dry. Film Lubricant Coating. At the option of
tHe user,\dry film lubricant coating can be applied to
helicalcoil inserts. The coating shall meet the require-
mjents” of paras. 10.3.1.1 and 10.3.1.2. The color of dry

in between closely wetind coils, which immediately sep-
arates as the coils afe axially pulled apart by hand, shall
not be considered bridging.

10.4 Configuration and Dimensions

Insert configurations shall be in accordanc¢ with
Fig. 2, and dimensions shall be in accordance with [Tables
3, and 4.

10.4.1 Nominal Length. Each nominal insert pize is
standardized in five lengths, which are multiples|of the
insert’s nominal diameter. These are 1, 1.5, 2, 2.5,/and 3
times nominal diameter.

Each nominal length is the minimum through-hole
length (material thickness), without countersink, into
which that insert can be installed. The nominal|insert
length is a reference value and cannot be measufed.

10.4.2 Assembled Length. Actual assembled |ength
of the insert equals nominal length minus 0.5 pjtch to
minus 0.75 pitch, with insert installed in a basic STI-
threaded hole. It cannot be measured in the insert’s
free state.

11 INSPECTION AND QUALITY ASSURANCE

Unless otherwise specified by the purchasg¢r, the
inspection of inserts shall be in accordancd with

film-lubricated inserts is dark gray to black.

10.3.1.1 Material. The lubricant shall meet the
requirements of Aerospace Standard SAE AS5272, Type
I, Lubricant, Solid Film Heat Cured, and Corrosion
Inhibiting.

10.3.1.2 Thickness. The coating shall be uniformly
deposited on the insert with the minimum thickness
being complete coverage. The maximum thickness shall

ASME B18.18.1M, with inspection level 3 for the 15-
cycle torque test described in para. 11.2.3.

11.1 Inspection (Nondestructive)

11.1.1 Examination of the Product. Inserts shall be
visually examined for conformance with drawings and
workmanship requirements in accordance with
ASME B18.18.1M.
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Locking feature
[Note (1)]
(locking inserts only)—|

HELICAL COIL SCREW THREAD INSERTS:
FREE RUNNING AND SCREW LOCKING (METRIC SERIES)

To be measured

30° from tang 7

K< —=7

0.8

Ends of coil may be
square or angular

' C

Number of

free c
Free outer diam.

|‘100° max
]

J
First coil diam. to\&

free diam. 210° from
tang within 20°

[Note (2)] Tang v

oils Tang radius

Natchito be on top face of
first coil beyond tangent

¢ of wire
section \|/
| L ]0.09 xD[G]|

GENERAL NOTES:

<«— F —>»| Gage = pitch/2 point of tang radius
u > 41 g H max. Max. metal condition
2 Min. metal condition
D 2. |
b D * f A min. flat b
max. min % max.
H H \%
+ * + A min. “AJmax
\\_//
D max.|D min.” Y
2 2 Y ]
- R min. tangent
e + [ Hmin. to flanks S
( \\ See Yiew'L 2 min.
Afmin. flat Bl s || Emin. Enlarged View L
See View L E mim . 2 Typ 2 Places
e
~<——E max. ——>

Section K-K

(@) Asgembled length of\insert to be measured from notch.

(b) Dimensions applysbefore supplementary coating (see Tables 3 and 4).
(c) Surface textufe; symbols per ASME Y14.35, requirements per ASME B46.1.

(d) Dinpensions @nd tolerancing; ASME Y14.5M.

NOTES:

(1) Number of locking coils, spacing of locking coils, number of locking deformations, shape and orientation optional

locking feature for 1, 1.5, and 2 diam. length inserts symmetrically positioned about the center of insert, and for 2.5
and 3 diam. length inserts at 1 diam. from tang end of insert.
(2) Number of free coils to be counted from notch.

Fig. 2

Insert Configuration
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FREE RUNNING AND SCREW LOCKING (METRIC SERIES)
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FREE RUNNING AND SCREW LOCKING (METRIC SERIES)

$8'T T1'9 688 1440 1S7°0, 057l O7'0T 09'€C 06'TC 0729l OTT9'T  0STT 88T 866'T 90LT ¥09T OF¥T SSET L10T ST X OTW
$87 S99 07’6 S990 19€0//08WT 0701 OT'€EC 07T 066T’T S98T'T  000T  0SLT 865'L S9UT  €90T SOWZ OTET 6640 T XOTW
s8'7 61, L6 6470 170 C0SwI  O¥'0T  0S'TCT  08'1Z O/60 ST960 050 TIET 09TT %29l ISl 00'7T  SUET 1150 ST X OZW
$8'T 0TS 6L 1440 1S70 0071 €6  SYIT 060Z 079l OT19T  0ST’T  88L°T 866'T 90LT 09T 00TC OEfT LI0L ST X 8IW
0T wrs  0€8  §d90 1960 007l YO€6  S6'0C 070 066T°T S98T'T  000'T  0SLT 86S'T  S9L'T  €90T S8TT  SIfIT 6640 T X8IW
ST 979 €88 6970 1/T0 0071 06 SE0T 0861 0760 ST960 0520 TIET 09TT %Z9'l Sl STT SOPT  11S0 ST X 8IW
0T 947  0€L  S990 1960 SLTL 0€'8 YAG8L 0781 0667'T $98T'T  000T  0SLT 8651 S9LT  €90°T 0961 O6BL 660 T XIIW
SY'TTes  8LL  69v0 170 SLTL 0€'8 08D, 081 0760 ST960 0S40 TIET 0911 %Z9'l 7Tl 0961 06BL 1150 ST X 9IW
07l 64€  9T9  S990 1960 STTT 0TL 0691 LOF9L 06671 S98T'T  000T  0SLT 86T S9T'T  €90°T SELT  S9PL  66L0 T XWIW
SUT wEY 949 69v0 1/T0 STIT 0TZ  0€91 08'SI, O7/6'0 ST960 020  TIET 09T'L %Z9l  7ZS'T  ST/L SSPL IS0 ST X IW
o7l ETE  9E€'S /S0 9TE0 SL6 049 09l OTWIVOLELT OrTL'T  S/80  LEST 6T 681 Z6LT 00T OEPT  ¥S9'0  SLT X TIW
0Tl 0S'€  85'S 6470 1/20 L6 0L9  OEWL O08'EL 0760 ST96°0 0S40 TIET 0911 %29l ISl S6YL STl 1150 ST X CIW
00T /L€ ¥8S  14€0 97T0 SL6 049 00l 0SEL  0TI80), 0660  ST90  ¥6O'T £960 ESE'T ISTT 00°ST OEPL  SITO  STT X ZIW
S0 95T  wS'y  69v0 170 008 0SS SZ'TL 0811 0760 SI960 0S40  TIET 0911 %zl TTs'l 0STL S6L 1150 ST X OIW
S0 95T L7 14€0 9TT0 008 0S'S  S6'TL 0STL 0CI80 066L0, ST90  ¥60'L /960 €SE'T 1ST'T  §9TL OLEL SIFO  ST'T X OIW
S0 S6T 067  TUE0 0810 008 0SS SS'IT OL'IT  00§9°0 0L£9°07,0 0050 S/8'0 87,0 €80'L SZ60 0STL S6fL  Z9T0 T XOIW
S0 TOT 09t TME€0 9ZT0 0§59 Sy 066 056 OTI®0 066L0 ./ST90  ¥60'T 960 ESET ISTT SEOL 08F  SIFO ST X 8W
S0 [rT  8s€  TYE0 0810 0§59 S S96  0T6  00S9°0 0L£9°0 000  S/8'0 8vL0 €80T S60 STOL OLF  /9TO I X 8W
S0 60T OL'E <Y€o 0810 0SS Oy ST'6 078  00$9°0 0LE90  00S5°077/~5/80 870 €80T SL60 06 S9B  L9TO X LW
090 9T S§T 70 0810 S8  OLE  06L STL 00590 0/£9°0 0050 5280 870 €80'T SL60 S6L  OFf 970 I X 9W
090 170 60T 040 wyyl'0 SSY  ST'E  §29  OL'9  00ZS'0  $80S'0 0070 Q00 8650 9980 SZZO 089 SZP  60T0 80 XSW
S7°0 TOT  £9T  6Uz0 910 SSE 0ST  SS'S 06 0SS7°0  Syyy'0  0SE0 7190 0TS0 8SL0 €890 09'S SOk €910 L0 X WW
0€0 260 /T 80 8010 00°€ 0TT 067 ST 006E0 S6LE£0  00E0 SISO €7Y0. 0S9°0 9850 S67 Oy  09TT 90 X S'EW
060 950 €€ 9910 0600 08T S6T OEY  09°€  0SZED SYIED  0STO  8ETO CSEO).I¥S0 7870 SEV  O8E  SOL'0 S0 X EW
0€0 180 Tl IHI0 1800 STT 09T  S9E  SO'E  0T6T'0 0T8T STTO  Y6E'0 8IED (IBYO LEWO 0L€  OZE 7800 S7'0 X STW
Tro €0 990  SJU0 T/00 06T 0T 0T 05T 00970 S6¥Z0  00T0  0SE0  y/Z0 EEWO  68€0 04T  OSE %00 70X TW
XeW  XeW  CWN YW CUIW XBW  CWIN XeW CUIW Xew CwiN 4 ‘98e9 XeW  CUIW YR, W XBW U CulW 9zis peaiy)
‘A S Kl a v JeujwoN
suojsuaw|q Masu| ¥ 9jqeL



https://asmenormdoc.com/api2/?name=ASME B18.29.2M 2005.pdf

HELICAL COIL SCREW THREAD INSERTS

FREE RUNNING AND SCREW LOCKING (METRIC SERIES)

ASME B18.29.2M-2005

$8'CT 89T 8T'8L 80 IWS0 00T 000C . OTEY 0STY S8Y6'T 09€6'T  00S'T  GT9T 96£T 8YT'E 9YL'E  08'GY  OWfyw  wET'T € X 6EW
$8'C  [L°ST 8T6L  SPP'O  19€0  00'WT 00°0T VOYEY 0Ty 066C°T  S98T'T  000'T  0SZ'T 86ST  S9T'T  €90°C 0LSY  OEfy 660 T X 6EW
$8'C TU'TL  /S'ST 0S¢t cezo 05Tz 0§81 OTTY/A.0907 0865°C 6S85°C  000°T  00S°€ T/ZTE O€Ey 8ITy 06Ty 0Sfir 8891 7 X 9EW
S8'T €TEL €291 80 I¥S0 0S'TC 0S'8T 0TOF 0G6E  S8Y6'T 09€6°'T  00S'T  ST9T  96€T 8YTE 9YL'E  0LTy  OETv  wETT € X 9EW
S8'T  6THL  LL/1 SYOO T9€°0  0S°TC  0S'8T  0L°'6E 00%6E 066T°T 69871 000  0S'T 86T G9U°CT €90°C O%'Ty O00fl7 6620 T X 9EW
§8'T 8LT1 61'GT 8¢6'0 1I¥S°0 00°TC 00ZT 0TZE 0596 \/G8%6'T 09€6'T  00S'T  GT9CT 96€T 8YT'E 9yl'e 0§56 0IRE ¥ET'T € X €EW
S8'T  WLTL SE9T S0 T9€°0 00T 00ZT 059 08'SE  066¢ 1 S98T'T 000D  0SLT 8651 S9L'T €90°C 0T6E 08YE 6610 T X €W
S8'T  §96  ELEL  WEO'T  T€9°0 00°6T 00°GT  09WE OT'WE 0§20 S09T°CT  0SZ'T  T90°E€  €€8'C 68L°€ /89'€ 01'9€ 06 1SY'T  G'€ X 0EW
S8'T TEOT G9ET  8¢6'0 I¥S'0 00°6T 00°GT OTWE 0SE€EE G8Y6'T 09€6°T  00S'T  GT9T 96€T 8YT'E 9yI'€ 019 06fE VET'T € X 0EW
S8'C 9TIT  I8WL S0 T9€°0 0061 00°GT OTEE 0SCE 066C°T S98C'L, 000°T  0S2'T 8651 S9T'T €90°C 0LSE OSPE  66L0 T X 0EW
§8'T §8'8  €1Cl 8¢60 I¥S0 0SZT 00WL OTTIE 0S0€ G8¥6'T 09€6'T “/005'T  ST9C 96€T 8YT'e 9yl'e owee Ovfie  vert € X LTN
S8'T €66  WYI'EL S0 T9€°0 0SZT  00WD  OT'0E O%'6C 066T°T S98T'T  000T  0SLT 8651 S9T'T €90C 0£ce OEfre 6620 T X LT
$8'T 1S/ SY0T 860 IFS0 0S9T 0§TT 0T8T 05T $876'T 09€6'T 00§ T—/-6T9°C 96€T 8¥T’€ 9yl'e 006C 00BT VECT'T € X 7T
S8°T 098  8Y'IT  SgP0 TI9€0 0S9T 0SCL OT°ZT O%'9T 066T°T S98T°T  000°T 06T 865’1 S9U'CT €90°C OT'6C OLBT 6610 T X 7T
8T L0/ w66 T80 IS0 009T O¥IT  09°6C 06WZ O¥Z9'l OTI9°T  0ST’T  881°Z ,866'T 90T w09'T 069T 06fC [LI0T  §'TXTTIW
S8'C 19°Z  S¥OL S0 T9€0 0091 OYIL  OL'ST O¥'¥Z 066C°T S98T'T  000°T  0SLT&B6ST  S9T'T  €90°C 0S9C 09f6C 660 T X TN
$8'CT 108 OT'IT 690 T/ZZ0 009T O¥'IT 08%Z OI'vZ O¥.6'0 G196'0 0§20  ¢I€T “QODT %9l ¢es'l 00%C SUECT 1150 ST X OTW
XeW  CXeW W CWIN CUIN CXBW UL CXBW Ul CXew N 4 e8e9  xew  CulW/ cXeW  CUIW X U CUIW 9IS peauyl
A 0 3 Y 3 4 Jeulwon
(Pauo)) suoisuawiq Masu| # 3qeL

10


https://asmenormdoc.com/api2/?name=ASME B18.29.2M 2005.pdf

HELICAL COIL SCREW THREAD INSERTS:
FREE RUNNING AND SCREW LOCKING (METRIC SERIES)

11.1.2 Threads. The inserts, when assembled in STI-
threaded holes conforming to Table 1, shall form threads
conforming to ASME B1.13M Tolerance Class 4H5H or
5H except for the locking feature of screw-locking
inserts. The assembled insert, both types, shall accept
and function with parts having external MJ threads per
ASME B1.21M.

ASME B18.29.2M-2005

block made from 2024-T4 (SAE AMS4120 or
ASTM B 209M) aluminum alloy. After installation, the
tang shall be removed. The surface of the test block from
which the insert is assembled shall be marked “TOP”
and shall be marked to indicate the radial location where
the assembled insert begins. A steel spacer meeting the
requirements of Fig. 3 and Table 6 shall be used for
developing the bolt load.

N : ini d when the insert is
inktalled depends on the accuracy of the tapped hole. If the finished
tapped hole gages satisfactorily, the installed insert will be within

the thread tolerance when the insert meets the requirements of the
Standard. It is, therefore, not necessary to gage the installed insert.
After the insert is installed, the GO thread plug gage may not enter
freely because the insert may not have been fully seated in the
tapped hole. However, the insert should become seated after a bolt
o1 screw is installed and tightened.

11.1.3 Tang Removal Notch. The tang removal notch
shall be located as shown in Fig. 2 and of such depth
tHat the part may be installed without failure of the
tqng and that the tang may be removed, after assembly,
wlithout affecting the function of the installed insert.

[

1.2 Self-Locking Torque (Destructive)

The screw-locking insert, when assembled in threaded
holes conforming to Table 1 and tested in accordance
wfith the following paragraphs, shall provide a frictional
Idck to retain the bolt threads within the torque limits
ecified in Table 5.

11.2.1 Torque Test Bolts. Assembled screw-locking
irlserts shall be torque tested with bolts in accordance
wfith ASME B1.13M or ASME B1.21M, cadmiun plated,
having other coating with a similar coeffigierit of fric-
tipn and hardness of 36 HRC to 44 HRC. The bolts
sdlected for this test shall be of sufficient length so the
thread runout does not enter the insert and that a mini-
nfum of one full thread extendsipast the end of the
irlsert when the bolt is fully- seated. Acceptability of
It threads shall be determined based on System 22 of
ASME B1.3M.

NPTE: Until a replacemient for cadmium plating on the torque
tept bolts (as specifiéd-in para. 11.2.1) is found, and test data
cdmpleted, an alternate coating/lubricant can be used to perform
the torque test (values may be different from those obtained using
caddmium-plated-screws) based on agreement between the cus-
tomer andiinsért supplier.

11.22" Torque Test Block and Spacer. The insert to be
tgstéd shall be installed in a Tolerance Class 4H5H- or

11.2.3 Torque Test Method. The torque test shalll con-
sist of a 15-cycle, room temperature test.cAvneyw bolt
or screw and new tapped hole shall be ‘used for each
complete 15-cycle test. For each of the\l5 cycles| bolts
shall be assembled and seated to_the/assembly torque
specified in Table 5. Bolts shall begompletely diserjgaged
from the locking coils of thecinsért at the end of each
cycle. The test shall be run,at.less than 40 rpm tg yield
a dependable measure of torque and avoid heating of
the bolt.

11.2.4 Maximum_Locking Torque. Maximum lpcking
torque shall beithe highest torque value encountefed on
any installation or removal cycle and shall not ¢xceed
the valuesSpecified in Table 5. Maximum locking forque
readings ‘shall be taken on the first and seventh infstalla-
tion.cycles before the assembly torque is applidd and
onthe 15th removal cycle.

11.2.5 Minimum Breakaway Torque. Minimum preak-
away torque shall be the torque required to ovgrcome
static friction when 100% of the locking feafjure is
engaged and the bolt or screw is not seated (n¢ axial
load). It shall be recorded at the start of the 15th regmoval
cycle. The torque value for any cycle shall be npt less
than the applicable value shown in Table 5.

11.2.6 Acceptance. The inserts shall be considgred to
have failed if, at the completion of any of the tests and
inspection, any of the following conditions exist

(a) any break or crack in the insert

(b) installation or removal torque exceeds the
mum locking torque value in Table 5

(c) breakaway torque less than the values in Tpble 5

(d) movement of the insert beyond +90 deg relative
to the TOP surface when installing or removing the
test bolt

(e) seizure or galling of the insert or test bolt

(f) tang not broken off, which interferes with the test
bolt at installation

maxi-

4H6H-threaded hole conforming to Table 1 in a test

11

(g) tang breaks off during insert installation
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Table 5 Self-Locking Torque
Maximum Maximum
Locking Locking
Torque Torque
Installation Minimum Installation Minimum
NomirEl or Breakaway Nominal or Breakaﬁay
Threa Removal, Torque, Thread Removal, Torqu
Size N-m N-m Size N-m N-m
M2 x Q.4 0.12 0.03
M18 x 1.5 42 5.5
M2.5 X 0.45 0.22 0.06 M18 x 2 42 5.5
M18 x 2.5 42 5.5
M3 x (.5 0.44 0.1
M3.5 X 0.6 0.68 0.12 M20 % 1.5 54 7
M4 x 4.7 0.9 0.16 M20 x 2 54 7
M20 x 2.5 54 7
M5 x (.8 1.6 0.3
M6 x 1 3 0.4 M22:X 175 70 9
M7 x 1 4.4 0.6 M22 % 2 70 9
M22 x 2.5 70 9
M8 x 1 6 0.8
M8 x 1.25 6 0.8 M24 x 2 80 11
M10 x|1 10 1.4 M24 x 3 80 11
M10 x|1.25 10 1.4
M10 x|1.5 10 1.4 M27 x 2 95 12
M27 x 3 95 12
M12 x|1.25 15 2.2
M12 X|1.5 15 232 M30 x 2 110 14
M12 x|1.75 15 2.2 M30 x 3 110 14
M30 x 3.5 110 14
M14 X|1.5 23 3
M14 x|2 23 3 M33 x 2 125 16
M33 x 3 125 16
M16 x|1.5 32 4.2
M16 x|2 32 4.2 M36 x 2 140 18
M36 x 3 140 18
M36 X 4 140 18
M39 x 2 150 20
M39 x 3 150 20

12
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Diameter
or width

Y

7

D

60° = 2°
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Countersink

-

X

Y\ =Ehs

X
Material: Steel —>»| =& Thickness
Hardness: 45-50 HRC
Fig. 3 Torque Test Spacer
Table 6 Torque Test Spacer Dimensions
Nominal Minimum Hole Diameter Countersink Diameter
Ihsert Diameter Mjnimum
Size or Width Max. Min. Max. Min. Thickness
2 7.0 2.3 2.1 2.7 2.5 1.5
2.5 8.0 2.8 2.6 3.3 3.1 1.5
3 9.0 3.5 3.3 3.8 3.6 2.0
3.5 10.0 4.0 3.8 4.3 4.1 2.0
4 11.0 4.5 4.3 4.9 4.7 3.0
5 12.0 5.5 5.3 5.9 5.7 3.0
6 14.0 6.5 6.3 7.0 6.8 3.5
7 17.0 7.6 7.3 8.4 8.2 3.5
8 19.0 8.6 8.3 9.5 9.2 4.0
10 23.0 10.7 10.4 11.5 11.2 4.0
12 27.0 12,7 12.4 14.5 14.2 4.5
14 31.0 14.8 14.4 16.5 16.2 4.5
16 35.0 16.8 16.4 18.5 18.2 4.5
18 39.0 18.8 18.4 20.7 20.4 4.5
20 43.0 20.8 20.4 22.7 22.4 5.0
22 47.0 22.8 22.4 24.7 24.4 5.0
24 51.0 24.8 24.4 26.7 26.4 5.0
27 56.0 28.3 27.9 29.8 29.4 5.0
30 62.0 31.3 30.9 33.8 33.4 6.0
33 67,0 34.3 33.9 36.8 36.4 6.0
36 72.0 37.3 36.9 39.8 39.4 6.0
39 77.0 40.3 39.9 42.8 42.4 6.0

13
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NONMANDATORY APPENDIX A
INSERT LENGTH SELECTION

M-2005

A;1l ENGAGED LENGTH OF BOLT

Normally, the engaged length of bolt in an insert is
determined by strength considerations.

In using this table, the following factors mustb
sidered:
(a) The parent material shear strengths)are for

e con-

room

temperature. Elevated temperatures call\for signlificant

shear value reductions; compensation, should bef made
when required. Shear values aré-appropriate bgcause

At2 MATERIAL STRENGTHS the parent material is subjectyto Ishearing stress |at the
major diameter of the tappéd ‘threads.

The standard engineering practice of balancing the (b) When parent material shear strength falls bgtween
tgnsile strength of the bolt material against the shear  two tabulated values,usge the lower of the two.
sirength of the parent or boss material also applies to (c) Bolt thread lefigth, overall length, insert length,
helical coil inserts. Tables A-1 and A-2 will aid in devel-  and full tapped thréad depth must be adequate to ¢nsure
oping the full load value of the bolt rather than stripping ~ full-thread engagement when assembled to complly with
tHe parent or tapped material. its design function.

Table A-1 Insert Length Selection

rent Bolt Property Class
Mpterial 4.6 4.8 5.8 8.8 9.8 10.9 12.9

hear
Strength,

MPa Insert-Length in Terms of Diameters

70 3 3 3 .

100 2 2 2 3 ce N e

150 1.5 1.5 1.5 2 2.5 2.5 3

200 1.5 1.5 1.5 2 2 2 2

250 1 1 1 1.5 1.5 1.5 1.5

300 1 1 1 1.5 1.5 1.5 1.5

350 1 1 1 1 1 1.5 1.5

Table A-2 Hardness Number Conversion
Bglt Property Class Max. Rockwell Hardness Max. Tensile Strength, MPa
4.6 95 HRB 705
4.8 95 HRB 705
5.8 95 HRB 705
8.8 34 HRC 1055
978 36 HRC 1115
10.9 39 HPC 121¢
12.9 44 HRC 1435

GENERAL NOTE: Bolt strength upon which insert length recommendations are based is developed by taking the maximum
hardness per ASTM F568M Carbon and Alloy Steel Externally Threaded Metric Fasteners and the equivalent tensile strength

from SAE 417 Hardness Tests and Hardness Number Conversions.

15
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NONMANDATORY APPENDIX B
SCREW THREAD INSERT TAPS

B-1
Thi
for pr
for th
Threa
Stand

B-2
Hel
the dg

B-3
B-3.1
Var

Gener
with 4

SCOPE

b Appendix covers design and dimensions for taps

ducing Metric Series STI-threaded holes required
e installation of helical coil screw thread inserts.
Hed hole dimensions are shown in Table 1 of this
hrd.

NOMENCLATURE

cal coil screw thread insert taps are identified by
signation STI.

DESIGNS AND DIMENSIONS
Types of Taps

ous types and styles of STI taps are available.
al dimensions and tolerances are in accordance
ASME B94.9.

B-3.2 Tap Thread Limits

Ground thread taps are recommended for.screw
thread inserts. Tap thread limits are in accotdance with
ASME B94.9. Basic pitch diameter used for determining
values is the “Pitch Diameter, min.” frfom Table 1.

B-4 MARKING

Taps are marked in ‘accordance with ASME B94.9.

EXAMPLE: M6 % 1 STI HS G H2.

Other information may be added at the discretion pf
the manufacturer.

16
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NONMANDATORY APPENDIX C
INSTALLATION

Ci1 INSERT INSTALLATION

Helical coil inserts are greater in diameter than the
STI-tapped holes into which they are installed. The
irfstallation process applies torque to the tang to reduce
tHe diameter of the leading coil and permit it to enter
tHe tapped hole. The remaining coils are reduced in
dlameter as they, in turn, are screwed into the tapped
hole. When the torque or rotation is stopped, the insert
c¢il expands with a spring-like action to anchor the
irlsert permanently in place against the threads of the
tgqpped hole.

Finer pitch inserts are proportionally larger (before
irfstallation) than coarse pitch inserts and thus have to
b¢ "prewound" to a smaller diameter for installation.
Lprge, coarse pitch inserts need only a threaded mandrel
tdol for installation.

Ci2 STRIP FEED

Helical coil inserts are normally furnished in bulk
c¢ntainers. However, they are also normally available
1| feeding belts known as strip feed.

Strip feed consists of a belt or strip of pliable plastic
siich as polyethylene through which holes have been
phnched, and into which the helical coil'inserts are posi-
tipned, the ends of the inserts protruding from each side
of the strip. The strip is coiled on.a‘reel or spool.

The purpose for, and advantdge of strip feed is to ease
hfndling of the insert and to\increase installation rates.
Inserting tools are available for handling strip feed,
whherein the strip passes.through a slot in the prewinder
tHus locating each ifisert for engagement with the man-
dtel. After each ifisert has been driven through the tool
aid installed into' the work, the strip indexes the next
risert into,position.

Helical\coil inserts are normally available in strip feed
sizes.up through 8 mm nominal diameter.

-

—-

—-
=

C-3.2 Power Inserting Tools — Air Driven

For installing large quantities of helical(¢oil ifserts,
power inserting tools are available. A typical fool is
comprised of three basic assembligsiia reversible air
motor, an adapter, and a front-end assembly. The air
motor provides the driving torqlie, The adapter cpuples
the motor to the front-end @ssembly. The front-end
assembly holds the insertand; in operation, reduges the
diameter of the insert (prewinds), then drives it into its
tapped hole. A foot-activated air valve may be used as
an alternative to_theyhand-activated lever.

Two sizes of adapters are available: one for the smaller
range of thread sizes and one for the larger sizes.[These
tools willGnstall 1, 1.5, and 2 diameter length inserts.
Front-end assemblies are also available for longer Jength
inserts‘or larger sizes.

Examples of air-driven power inserting todls are
shown in Table C-2.

C-4 TANG BREAK-OFF TOOLS

If the bolt is to engage the full length of the insdrt, the
driving tang must be removed to eliminate interfprence
with the end of the assembled bolt.

Tang break-off tools are of several types.

C-4.1 Spring-Actuated Manual Tang Break-Off Tpol

Spring-actuated tang break-off tools are availaple for
use with inserts through 12 mm nominal diameter Their
operation is automatic, having a spring-loaded, |easily
triggered punch that strikes a sharp, uniform{ blow
against the tang of the installed insert.

Examples are shown in Table C-3.

C-4.2 Pneumatic Tang Break-Off Tool

Pneumatic tang break-off tools provide rapid tang
removal for quantities of installed inserts in sizeq up to
M12. Supplied 0.414 MPa to 0.551 MPa air, the kool is

C-3 INSERTING TOOLS

C-3.1 Manual Inserting Tools

Various types of manual inserting tools are available.
Examples are shown in Table C-1. These manual
inserting tools will install helical coil inserts up to 3
diameters long for thread sizes up through 22 mm. Tools
for sizes 24 mm and larger will install inserts up to 2
diameters long.

hand-held. The punch is inserted into the installed insert
in contact with the tang. A push button actuates the
punch to deliver a sharp, uniform blow, which breaks
off the tang. Examples are shown in Table C-4.

C-4.3 Rod-Type Tang Break-Off Tool

Rod-type tools are available for use with inserts
through 12 mm nominal diameter. They are actuated by
the tap of a hammer. Examples are given in Table C-5.
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