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Numbering System for Multiple Diameter Cutting Tools

1. Scope—This SAE Recommended Practice provides a systematic method for the identificption of multiple
diameter cufting tools. It is intended to assist in the cataloging and supplying of these téols.

NOTE 1—Cpution must be taken when assigning codes for designators to prevent specifying futting tools that
cdnnot be physically or economically manufactured.

NOTE 2—In particular without limitation, SAE disclaims all responsibility, farlthe accuracy or gompleteness of
information contained within this report if the standards of this report are retrievgd, combined, or
uged in connection with any software.

2. References

2.1 Applicable Publications—The following publications (latest revision) form a part of this spgcification to the
extent specified herein.

NOTE—Reference information not specified to b€ manufacturer's standard practices. Manufacturers to
supply information for regrind upon request.

2.1.1 ANSI PuBLIcATIONS—AVvailable from American National Standards Institute, 11 West 44nd Street, New
York, NY 10036-8002.

ANSI B%.10—Machine Tapers
ANSI B94.11—Twist Drills
ANSI B94.11M-1979—Nomenclature, Definitions, Sizes, and Tolerances of Twist Drills

2.1.2 ISO PusLIcaTIONS—Available from International Organization for Standardization, 1 Rue DgVarembe, Case
Postal 56,|CH1211-Geneva 20 Switzerland. (The publications are also available through Arnerican National
Standardq Institate.)

ISO 235—Parattetstrankjobbers,; stubseres drittsand morse taper strank arits
ISO 286/2—System of limits and fits

ISO 296—Machine tools—Self holding tapers for tool shanks

ISO 494—Parallel shank twist drills—Long series

ISO 866—Center drills for center holes without protecting chamfers—Type A
ISO 2306—Dirills for use prior to tapping screw threads

ISO 2540—Centre drills for centre holes with protecting chamfer—Type B

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 reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.
QUESTIONS REGARDING THIS DOCUMENT: (724) 772-8512 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER; (724) 776-4970 FAX: (724) 776-0790
SAE WEB ADDRESS http://www.sae.org

Copyright 1998 Society of Automotive Engineers, Inc.
All rights reserved. Printed in U.S.A.


https://saenorm.com/api/?name=8ae817b38f43f016cd49b557e171996a

SAE J2276 Revised OCT1998

2.13

214

2.15

2151

ISO 254
ISO 329

1—Centre drills for centre holes with radius form—Type R
1—Extra long morse taper shank twist drills

DIN PusLIcATIONS—AVvailable from Beuth Verlag GmbH, Burggrafenstrasse 6, D-1000 Berlin 30 Germany.
(The publications are also available through American National Standards Institute.)

DIN 228

Part 1—Morse Taper Shanks

DIN 332—60 Degree Center Holes
DIN 333—60 Degree Center Drills

DIN 333

R—Center Drills with Radius Step Angles

DIN 338—Parallel Shank Twist Drills—Jobbers Series

DIN 33

DRaorallal Clh o DPrillafaorl

DIN 340
DIN 341
DIN 345
DIN 346
DIN 141
DIN 141
DIN 180
DIN 186
DIN 186
DIN 187
DIN 189
DIN 189
DIN 653
DIN 716
DIN 803
DIN 803
DIN 803
DIN 804
DIN 173

USCTI Pu
Cleveland

Standar
USCTIH

NUMBERIN
following s
document

wleTanat leain o Docbhin e
Raraliel-Shart—Fwist-Brillsfor-Use-n-dig-Bushings
—Parallel Shank Twist Drills—Long Series
—Morse Taper Shank Twist Drills—Long Series
—Morse Taper Shank Twist Drills—for Use in Jig Bushings
—Morse Taper Shank Twist Drill with Oversize Shank
2—Twist Drill Definitions
M—Twist Drills of High Speed Steel—Technical Conditions of Delivery
9—Driving Tenons for Tools with Parallel Shanks
1—Twist Drills for Jig Boring Machines
O—Extra Length Drills Series 1, 2 and 3
0—Extra Length Taper Shank Drills Series 1 & 2
7—Stub Length Drills
O9—Cobalt Micro Precision Drills HSCO Form A
O—Continuous Parallel Shank Solid Hard Metal Twist Drills
8 Part 1—General Tolerances; Linear and ‘Angular Dimensions
7—Twist Drills with Parallel Shank with Garbide Tips for Drilling Metal
B—Twist Drills with Parallel Shank with<Carbide Tips for Drilling Plastics
O—Parallel Shank Masonry Drills with*Carbide Tips
1—Twist Drills with Morse Taper Shanks with Carbide Tips for Drilling Steel
50—Tools Steels—Technical Conditions of Delivery

OH 44115.

| Drills—Handhook of Specifications
-Handbook ef ‘Standard Drills

5 SYSTEMS SOFTWARE—Software products may exist to assist in the use of the
oftwafe product(s) are listed for information purposes only and do not const

BLICATIONS—AVvailable, from United States Cutting Tool Institute, 1300 Symmer Avenue,

standard. The
tute part of this

SAE expressly disclaims any responsibility for the operation of any Sd

ftware used in

connectio

) o, "
MWILTT youTrT ustT Ul s TSPuUTL.

Datom Engineering Software, Inc., Publication—Available from Datom Engineering Software, Inc., 561
Somerset, Suite 3, Crystal Lake, IL 60014, (815) 477-3380.

Datom Engineering Software, Inc., TMS IlI-Drills-Electronic Reference Manual Nomenclature, Definitions,
Sizes, and Tolerances of Twist Drills
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3.

3.1

3.1.1

3.1.2

3.2

Numbering

System

Format—The basic numbering system utilizes 30 or 40 positions to fully describe the various dimensions,
types, materials, and characteristics of two diameter (one step) cutting tools.

FORMAT—30 Position—Two diameter (one step) cutting tools which comply with the referenced Standards.

FORMAT—40 Position—Two diameter (one step) cutting tools with flute lengths and/or overall lengths which
do not comply with the referenced Standards.

Content of Numbering System—The numbering system utilizes 30 or 40 positions to fully describe the

various dime

nnnnnn ot ala ad-eharacta

Dls.

Figure 1 illu
(one step) ¢
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strates the content and sequence of the 30 positions in the numbering syStem

— Category
—Noun
Cutting Edge —
—Type
Construction —
—Measurement
Surface Treatment
—Shank
Material
’——Length _l

BJ:-
_

Major Diameter

Step Length ——l

or two diameter

itting tools whose flute lengths and overall lengths comply with the referenced Standards.

3 E 2 2 5 s P

— I
‘_l Step Angle

Minor Diameter

FIGURE 1—FORMAT—30 POSITION
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3.3

3.3.1

Figure 2 illustrates the content and sequence of the 40 positions in the numbering system for two diameter
(one step) cutting tools whose flute lengths and/or overall lengths do not comply with the referenced

Standards.

— Category
—Noun
Cutting Edge —
—Type
Construction ——I
~—Measurement

Surface Treatment
—Shank

Material
Length —l
l— gt

—a

1[2) 345 e] 7] 8l 9o 1]1213][1a]15]16]17]

| |

Major Diameter

Flute Length

'— Minor Diameter

L

Step Angle
Step Length

FIGURE 2—FORMAT—40 POSITION

Overali Length

Positions—The content of each position is explained in detail in the following sections:

POSITIONS 1 AND 2, CATEGORY AND NOUN—Positions 1 and 2 will always be alphabetic.

designations have been assigned:

Position 1: T—designates TOOL
Position 2: M—designates MULTIPLE DIAMETER (See Figure 3).

The following
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3.3.2

3.3.3

pet——————— FLUTE LENOTH (1SO/DIN)
et FLUTE LENGTH (ANS))

STEP ANGLE
MINOR DIAMETER
- 3 ~ POINT ANCLE
MAJOR DIAMETER
STEP LENGTH (ANSI) e -

OVERALL LENGTH (ANS!)

POSITION

OVERALL LENGTM (ISO/DIN)

FIGURE 3—MULTI-DIAMETER CUTTING TOQOL

, TYPE—Position 3 will always be numeric based on the, type of tool. The folloy

been assigned for two diameter cutting tools:

— 2H
— 3H
— Su
— Su
— 3H
— 4 H
— Su
— Su
— 4 H
— 6F
8 H
- Su
- Su
- Su
- Co
- Co
— om
— Su

lute Step Drill

lute Step Drill

bland Drill 2 x 2

bland Drill 3 x 3

lute Step Core Dirill

lute Step Core Dirill

bland Core Drill 3 x 3

bland Core Drill 4 x 4

lute Step Reamer

lute Step Reamer

lute Step Reamer

bland Reamer 4 x4

bland Reamer 6 x-6

bland Reamgf8:x 8
mbinationBfill Reamer 2 x 4
mbination.Brill Reamer 2 x 6
binatieh Drill Reamer 2 x 8
bland Drill Reamer 2 x 4

ving codes have

— Su

hland Dl Roaamar 2 v &
oo o e —=—=72%

<KCHULOITOIVZZIrR“«“IOTMMOOT>
I

— Subland Drill Reamer 2 x 8

PosiTiIoN 4, MEASUREMENT—Position 4 will always be alphabetic. The following codes have been assigned:

C - Inc

h — ANSI Standards

M — Metric — ANSI Standards
U — Metric — DIN Standards
W — Metric — ISO Standards
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3.34

3.35

3.3.6

3.3.6.1

PosITION 5, SHANK—Position 5 can be alpha or numeric.

OO, WNEO
|

— No.
— No.
— No.
No.
— No.
— No.
— No.

0 Morse Taper
1 Morse Taper
2 Morse Taper
3 Morse Taper
4 Morse Taper
5 Morse Taper
6 Morse Taper

P — Straight Shank Precision Collet — +0.0000 to —0.0005

ssigned:

s will always be

point located in

S - Straight Shank (same as major diameter)

T — StraightShark{same-asmajor-ciamete—anged
PosITION 6, LENGTH—Position 6 can be alpha or numeric. The following codes have been g
NOTE—When Position 6 is an "X," then the 40 position format must be used.

1 — Taper Length (ANSI)/Long Series (DIN/ISO)

2 — Jobbers Length (ANSI)/Jobber Series (DIN/ISO)

4 — Busghing Length (DIN/ISO)

7 — Repular Length — Solid Carbide

8 — Styb Length — Solid Carbide

9 — Scfew Machine Length (ANSI)/Stub Series (DIN/ISO)

X — Spegcial Length
PosITIONS|7, 8, 9, 10, 11, AND 12, MAJOR TOOL DIAMETER(METRIC OR INCH)—These position
numeric with a decimal point as an integral part of the humber.
NOTE—UEge zeros for all open positions.

Major Dfameter (Metric)—Position 4 indicates "M," "U," or "W."

Major Diiameter will be specified to the thousandth of a millimeter, with the decimal

Position(9.

Maximum diameter will be_(99.999 mm).

Examplgs:

00.900 hm

03.250 mm

09.750 mm

15.000 mm

37.500 mm
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3.3.6.2

3.3.7

3.3.7.1

3.3.7.2

Major Diameter—Drill (Inch)—Paosition 4 indicates "C."

Major Diameter will be specified to the ten thousandth of an inch, with the decimal point located in

Position 8.

Maximum diameter will be (9.9999 in).

Examples:

0.1250 in(1/8 in)

0.2500 in(1/4 in)

0.8750 iptH8-

1.0000 ip(1 in)

1.2500 in(1-1/4 in)
PosiTioN 13, MATERIAL DESIGNATOR—POsition 13 will always be alphabetic. The fellowing dqodes have been
assigned:

Manufagturer's Standard

H — Hidh Speed Steel

C — Copalt High Speed Steel

S — Solid Carbide

T — Cafbide Tipped

A — Solid Carbide Head — Steel Body — Steel Shank

B — Solid Carbide Head — Steel Shank

Z — Solid Carbide — Micrograin

P — Poly Crystalline Diamond Tipped

Other

2 — High Speed Steel — M3,Type 2

D — Cobalt High Speed Steel—- ‘M35

E — Cobalt High Speed Steef=\* M42

F — Cobalt High Speed Steel- M33

| — High Speed Steel - M1

J — High Speed Steel - M2

K — High Speed Steel - M7

L — High Spegd-Steel - M10

M — Cobalt High Speed Steel- T15

N — Soljd’Carbide - C3

Q- SolidCarbide —C2

R — Solid Carbide - C5

U — Carbide Tipped - C

V — Carbide Tipped - C2

W — Carbide Tipped - C5

O — Carbide Tipped - C3

X — Carbide Tipped - C6

Y — Carbide Tipped - C7
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3.3.8 PoOSITION 14, SURFACE TREATMENT—POosition 14 can be alpha or numeric. The following codes have been
assigned:

— Standard Treated

— Untreated (Bright)

— Steam Oxide

— Nitride Plus Steam Oxide

— Nitride Only

— Bronze Oxide (Straw Draw)

— Titanium Nitride (TiN)
Titanium Carbo Nitride (TiCN)
— Titprivm-Alomiram-Nirge{FHANY—"—"—— — M M M M
— Chrome Nitride (CrN)
— Chfome Carbide (CrC)
— Bofon Carbide (BC)

— Zirgonium Nitride (ZrN)
— Pojished Flute

TOTTMOOT@®P>ONAWNEO
|

3.3.9 PosITION 15, FLUTE CONSTRUCTION (TYPE HELIX AND HAND OF CuUT)—Positieh 15 can be alpha or numeric.
The followjng codes have been assigned:

- St:laight, Right Hand Cut
— Straight, Left Hand Cut

— Right Hand Spiral, Right Hand Cut

— Right Hand Spiral, Left Hand Cut

— Left Hand Spiral, Right Hand Cut

— Left Hand Spiral, Left Hand Cut

— Right Hand High Helix, Right Hand Cut
Right Hand High Helix, Left Hand Cut

— Left Hand High Helix, Right Hand_Cut

— Left Hand High Helix, Left Hand Cut

— Right Hand Slow Spiral, Right Hand Cut
— Right Hand Slow Spiral, Left Hand Cut
— Left Hand Slow Spiral, Right Hand Cut
— Left Hand Slow Spiral}.Left Hand Cut

TMTMOUOOT™>ONOOOUON~WNER
|

3.3.10 POSITIONS|16 AND 17, EUTTING EDGE—MINOR DIAMETER—POsitions 16 and 17 will be alpha pnd/or numeric.

3.3.10.1 Point—\|Vhen Pesition 3 indicates:

— 2 Hlute,Step Drill

— 3 PluteStepDritt

— Subland Drill 2 x 2

— Subland Drill 3 x 3
Combination Drill Reamer 2 x 4
— Combination Drill Reamer 2 x 6
— Combination Drill Reamer 2 x 8
— Subland Drill Reamer 2 x 4

— Subland Drill Reamer 2 x 6

— Subland Drill Reamer 2 x 8

<KCHWLWITOUOW>
|
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3.3.10.2

The following codes have been assigned:

00 - 11
01- 13
02 - 13

15 - 60
20 - 90
23 - 90

25- 90
26 — 90

8 degree Split Point NAS P-5

5 degree Split Point NAS P-3

5 degree Split Point NAS P-9

degree Point

degree Point

degree Notched Point (M.S.)

degree Split Point

degree x 60 degree Double Angle Point
0 degree Point

nnnnnnn

28 - 10
33-11
35-11
36 - 11

37-11

39 - 11
40 - 11
41 - 11
42 - 11

43 - 11
45 - 11
47 — 12
49 — 13
50 — 13
51 - 13
52 - 13
53 - 13
56 — 13

57 - 13
58 — 13
60 — 13
62 — 14

64 — 15

B degree Four Facet Point

B degree Four Facet Split Point

B degree Notched Point (M.S.)

B degree Helical Point

B degree Split Point

B degree x 60 degree Double Angle Point
B degree x 90 degree Double Angle Point
B degree x 90 degree Double Angle Split Point
B degree Flat Lip Web Thinning Point

D degree Point

D degree Point

D degree Notched Point (M.S.)

D degree Split Point

D degree Bickford Point

D degree Helical Point

b degree Point

b degree Chipbreaker Point (M.S.)

b degree Notched Point

b degree Split Point

D degree Point

D degree Point

D degree x 90 DoublesAngle Point

D degree Point (Flat.Bottom)

con Point (M.S,)

htail Point

dial Lip

—\Whén Position 3 indicates:

65— 15
69 — 18
85 — R4
86 — Fis
87 — R&
Chamfe
E -3
F -

G - Su
H — Su
J -

K —

L —

M — Su
N — Su
P - Su

[ = o Paaidl
T oty CUIT Ut

4 Flute Step Core Drill

bland Core Drill 3 x 3
bland Core Drill 4 x 4

4 Flute Step Reamer
6 Flute Step Reamer
8 Flute Step Reamer

bland Reamer 4 x 4
bland Reamer 6 x 6
bland Reamer 8 x 8
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The following codes have been assigned:

Al — 90 degrees Included Angle Chamfer

B1l — 118 degrees Included Angle Chamfer
C1 — 180 degrees End Cut to Bottom of Flutes
D1 — 180 degrees Center Cutting

El
F1
R1
T1

90 degrees Chamfer Followed by Entering Lead
118 degrees Chamfer Followed by Entering Lead
Radial Radius Form Relieved (Barber-Coleman)

Taper

10 _1Q 20 21 29 TP

3.3.11 POSITIONS
be numeri

NOTE—U
3.3.11.1 Minor D

Minor D
20.

Maximu
Example

00.900 1
03.250 1
09.750 1
15.000 1
17.500 1
25.500 1

3.3.11.2 Minor D

INNT-NEs Lo N V| RToor Duanscren (NMoeToy PN =S FUP-_SHAY Thaoa ol
TU, I, 20U, L, ZZ Vo 29y vivON TOUTT DTRVIE TEN (IVIE TITCTORTINCTT) T ST PUST

c with a decimal point as an integral part of the number.
5e zeros for all open positions.
ameter (Metric)—Position 4 indicates "M," "U," or "W."

ameter will be specified to the thousandth of a millimeter, with-the ‘decimal point o

M diameter will be (99.999 mm).
S:

nm
nm
nm
nm
nm
nm

ameter (Inch)—Positian 4, indicates "C."

ions will always

cated in Position

point located in

Minor Dliameter will be specified to the ten thousandths of an inch, with the decimal
Position|19.

Maximun diameterwill be (9.9999 in).

Examplgs:

0.1250 i &8y

0.1876 in (3/16 in)
0.2500 in (1/4 in)
0.8750 in (7/8 in)
1.0000 in (1 in)
1.2500 in (1-1/4 in)

-10-
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3.3.12 POSITIONS 24, 25, 26, 27, AND 28, STEP LENGTH (METRIC OR INCH)—These positions will always be numeric,
with a decimal point as an integral part of the number.

NOTE—Use zeros for all open positions.
3.3.12.1 Step Length (Metric)—Position 4 indicates "M," "U," or "W."

The step length will be specified to the nearest tenth of a millimeter, with the decimal point located in
Position 27.

Maximum step length will be (999.9 mm).

Examplgs:

006.3 m
012.7 m
025.4 m
100.0 m
120.6 m
158.7 m

3.3.12.2 Step Lenpgth (Inch)—Position 4 indicates "C."

The step length will be specified to the nearest hundredth of an inch, with the decimall point located in
Position|26.

Maximum step length will be (99.99 in).
Examplgs:

00.25 in
00.87 in
01.00 in
01.62 in
04.25 in
06.24 in

3.3.13 POSITIONS|29 AND 30,\STEP ANGLE (METRIC OR INCH)—These positions will always be numelfic and designate
the step apgle (1/2the included angle). The designated step angle will be specified from 0d to 90.

Examples

30 — 30 degree Step Angle (60 degree Included Angle)
45 — 45 degree Step Angle (90 degree Included Angle)
59 — 59 degree Step Angle (118 degree Included Angle)
60 — 60 degree Step Angle (120 degree Included Angle)
90 — 90 degree Step Angle (180 degree Included Angle)

-11-
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3.3.14 PosITIONS 31, 32, 33, 34, AND 35, FLUTE LENGTH (METRIC OR INCH)—These positions will always be numeric

with a deci

mal point as an integral part of the number.

NOTE—Use zeros for all open positions.

3.3.14.1 Flute Length (Metric)—Position 4 indicates "M," "U," or "W."

The flute length will be specified to the nearest tenth of a millimeter, with the decimal point located in

Position

34.

Maximum flute length will be (999.9 mm).

Example

120.6 m
158.7 m

260.3 m
282.4m

3.3.14.2 Flute Lehgth (Inch)—Position 4 indicates "C."

The flutg¢ length will be specified to the nearest hundredth 6f an inch, with the decimal

Position
Maximu
Example
04.75 in
06.25 in
08.37 in
10.25in
11.12 in

3.3.15 POSITIONS
numeric,

NOTE—U

m
m
212.6 mm
m
m

S:

33.
m flute length will be (99.99 in).

S:

36, 37, 38, 39,,AND 40, OVERALL LENGTH (METRIC OR INCH)—These positions
ith a decimal point as an integral part of the number.

5e zeros-for all open positions.

point located in

vill always be

-12-
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