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2.13

214

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 Ill-Reamers-Electronic Reference Manual Nomenclature,
Definitions, Sizes, and Tolerances of 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
DIN 332
DIN 333

Part 1—Morse Taper Shanks
—60 Degree Center Holes

Iada ¥l mY2VTS Caontar Della
OO COTrCC—CCTItCT OIS

DIN 333
DIN 338
DIN 339
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

ISO PuBLI
Postal 56,
Standards

ISO 235
ISO 286

R—Center Drills with Radius Step Angles

—Parallel Shank Twist Drills—Jobbers Series

—Parallel Shank Twist Drills for Use in Jig 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 Conditiofis 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

©9—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 wWith Parallel Shank with Carbide Tips for Drilling Metal
B—Twist Drills with Parallel Shiank with Carbide Tips for Drilling Plastics
O—Parallel Shank Masonny Drills with Carbide Tips

1—Twist Drills with Marse Taper Shanks with Carbide Tips for Drilling Steel
50—Tools Steels—Technical Conditions of Delivery

CATIONS—Available’ from International Organization for Standardization, 1 Rue Dg
Institute.)

—Parallel shank jobbers, stub series drills and morse taper shank drills
2=System of limits and fits

eVVarembe, Case

CH1211 Geneya 20 Switzerland. (The publications are also available through Aerican National

ISO 296
ISO 494
ISO 866
ISO 230
ISO 254
ISO 254
ISO 329
ISO 329

tarchimetoots—Selfhotding-tapers—for-tootstranks

—Parallel shank twist drills—Long series

—Centre drills for centre holes without protecting chamfers—Type A
61—Dirills for use prior to tapping screw threads

0—Centre drills for centre holes with protecting chamfer—Type B
1—Centre drills for centre holes with radius form—Type R

1—Extra long morse taper shank twist drills

2—Extra long parallel shank twist drills

1. Should not be included in SAE drill document reference at this time.
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ISO 3438%—Subland twist drills with morse taper shanks for holes prior to tapping screw threads
ISO 34322—Subland twist drills with parallel shank for holes prior to tapping screw threads
ISO 4203—Parallel shank tools—Driving tenons and sockets

ISO 5413—Machine tools—Positive drive of morse taper sShanks

ISO 5419—Twist drills—Terms, definitions, and types

ISO 707

9—Core drills with parallel shanks and with morse taper shanks

ISO 10898—Spot drills

2.15
OH 44115

Standar

~HmYHIPS Llandbaalcaf-Sa ificatianc
T oo oOToOp Tt TmiTatorTsS

USCTI PusLicaTIONS—AVvailable from United States Cutting Tool Institute, 1300 Summer Avenue, Cleveland,

USCTI—

3. Numbering

3.1 Formats—T]|

3.1.1 FORMAT—
Standards
3.1.2 FORMAT—
referenceg
3.2 Content of
various dimg

Figure 1 illus
lengths and

rOoTTnS

-Handbook of Standard Drills

System

he basic numbering system is subdivided into two formats for drills;

17 PosiTioN—Drills with flute lengths and overall lengths which comply with
P7 PosiTioN—Drills with flute lengths and/or overdll lengths which do not ¢
Standards.

Numbering System—The numbering systemy utilizes 17 or 27 positions to fu
nsions, types, materials, and characteristics\of drills.

trates the content and sequence of thedl7 positions in the numbering system for
pverall lengths comply with the referenced Standards.

— Category
=Noun
— Type

Point —

Construction
Measurement

Surface Treatment
( [ ]

the referenced

omply with the

lly describe the

Orills whose flute

Shank

Material
|— Length —|
Diameter S

FIGURE 1—FORMAT—17 POSITION

Figure 2 illustrates the content and sequence of the 27 positions in the numbering system for drills whose flute

lengths and/

or overall lengths do not comply with the referenced Standards.

2. Should not be inclu

ded in SAE drill document reference at this time.
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— Category
— Noun Point —
Type
Construction
Measurement
Surface Treatment
Shank Overall Length
Material
[— Length \‘ M /—‘—|

850 ] 3 8 3 6 5 2 5 0 0 3 e

Diameter :I I: Flute Length

FIGURE 2—FORMAT—27 POSITION

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

3.3.1 PosITIONS|1 AND 2, CATEGORY AND NOUN—Positions 1 and 2 Awill always be alphabeticall The following
designations have been assigned:

Position|1: T—designates TOOL
Position[2: D—designates DRILL

3.3.2 PosITIoN 3, TyPE—Position 3 will be numeric based on the type of drill. The following cpdes have been

assigned:
3 — Cofe Drill 3-Flute
4 — Cofe Drill 4-Flute
5 — Combined Drill and Countersink
6 — Cepter Drill
7 — Straight Flute
8 — Twijst Drill, 1 Flute
9 — Twijst Drill, 2 Flute
0 — Twijst Drill, 3(Flute

3.3.3 PoOsITION 4, MEASUREMENT SPIRAL—Position 4 will always be alphabetic. The following cpdes have been
assigned:

C — Inch, Right Hand — ANSI Standards
D — Inch, No Spiral — ANSI Standards

— Inch, Left Hand — ANSI Standards
— Metric, Right Hand — ANSI Standards
— Metric, Left Hand — ANSI Standards
— Metric, No Spiral — ANSI Standards
— Metric, No Spiral — DIN Standards
Metric, No Spiral — ISO Standards
— Metric, Right Hand — DIN Standards
— Metric, Left Hand — DIN Standards
— Metric, Right Hand — ISO Standards
— Metric, Left Hand — ISO Standards

Ns<CcwomozZr
|
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3.34

3.35

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

— No. 0 Morse Taper

— No. 1 Morse Taper

— No. 2 Morse Taper

— No. 3 Morse Taper

— No. 4 Morse Taper

— No. 5 Morse Taper

No. 6 Morse Taper

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

— Strptght-Shark—Tanged

— 1/4in Diameter Reduced Straight Shank
— 3/gin Diameter Reduced Straight Shank
W — 1/2in Diameter Reduced Straight Shank

< CHWUTOoOUANAWNERO
|

NOTE—Aptomotive Taper Length (long flute length—

Position|4 indicates "C" or "L"
Position|5 indicates "S" or "T"
Position|6 indicates "3"

Drill diameter is over 1/2 in (0.5000 in)

Then the drills have reduced shanks as follows in Table 1.

TABLE 1—REDUCED;SHANKS

Drill Diameter Shank Diameter

0.5000 to 0-.625@.in 0.5000 in
Over 0.6250 to 0.7344 in 0.6250 in
Over 0.7344 t0:0.9219 in 0.7500 in
Over 0.9219.to 1.2500 in 0.9375in
Over12/80 to 15.80 mm 0.5000 in
Qver-15.80 to 19.00 mm 0.6250 in
Qver 19.00 to 23.50 mm 0.7500 in
Over 23.50 to 25.00 mm 0.9375in

PosITION 6, LENGTH—PRa@sition 6 can be alpha or numeric. The following codes have been g

NOTE—WHhen Pasition 6 is an "X," then the 27 position format must be used:

1 — Taper Length (ANSI)/Long Series (DIN/ISO)
2-JobbgrsZLength (ANSI)/Jobbers Series (DIN/ISO)

ssigned:

3 — Automotive Taper Length (long flute length)

— Bushing Length (DIN/ISO)

— Center Drill

— Regular Length — Solid Carbide (USCTI)
— Stub Length — Solid Carbide (USCTI)

— Screw Machine Length (ANSI)/Stub Series (DIN/ISO)
— Combination Drill and Countersink

6 in Aircraft Extension Length

— 12 in Aircraft Extension Length

— 1/4 in Reduced Shank Length

— 1/2 in Reduced Shank Length (Silver and Deming)

— Special Length

XNIODW>OWOWwNO N
|
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3.3.6 PoOsSITIONS 7, 8,9, 10, 11, AND 12, DIAMETER (METRIC OR INCH) 14, SURFACE TREATMENT—These positions will
always be numeric with a decimal point as an integral part of the number.

NOTE—Use zeros for all open positions.
3.3.6.1 Diameter—Drill (Metric)—Position 4 indicates "M," "N," "U," "V," "W," or "Z."

The diameter will be specified to the thousandths of a millimeter, with the decimal point located in Position
9.

Maximum diameter will be (99.999 mm).

Examplgs:

00.900
03.250
09.750
15.000
57.500
75.500

333333

3.3.6.2  Diametdr—Drill (Inch)—Position 4 indicates "C" or "L."

The diameter will be specified to the ten thousandths of.an‘inch, with the decimal point lofated in Position
8.

Maximum diameter will be (9.9999 in).
Examplgs:

0.1250 ip (1/8 in)
0.1876 ih (3/16 in)
0.2500 ip (1/4 in)
0.8750 ip (7/8 in)
1.0000 ip (1 in)
1.2500 ip (1-1/4 in)
1.5000 ip (1-1/2 in)
1.7500 ip (1-3/4 in)

3.3.6.3 Diametgr—Combination Drill and Countersink (Numeric)

When PbsitromS-indicatesa5and
Position 4 indicates "C" or "L" and
Position 5 indicates "S" and

Position 6 indicates "0.)

Positions 11 and 12 will contain the number size of the combination drill and countersink, with a decimal
point located in Position 8.
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3.3.7

Examples:

0.0001 (#W1)
0.0002 (#W2)
0.0003 (#W3)
0.0004 (#W4)
0.0005 (#W5)
0.0011 (#W11)
0.0012 (#W12)
0.0013 (#W13)
0.0014 (#W14)

0.0015 (WS

PosITION ]
assigned:

Manufactu

Hig

So

T-HW0WOI
|

Po

Other

o
woo
O » o

3, MATERIAL DESIGNATOR—Position 13 will be alpha or numeric. The following G

rer's Standard

h Speed Steel

Cobalt High Speed Steel

id Carbide

Carbide Tipped

y Crystalline Diamond Tipped

igh Speed Steel — M1
igh Speed Steel — M2
igh Speed Steel — M7
igh Speed Steel — M10

balt High Speed Steel — T15
balt HSS — M35

balt HSS — M42

balt HSS — M33

id Carbide — C2

id Carbide — C5

id Carbide — Micrograin
fbide Tipped{=C1

rbide Tipped — C2
rbideFipped — C5
id-Carbide Head — Steel Body — Steel Shank

odes have been

WP>PS<CNITOTMUZC X< —
|
%
o

iCGarbide Head — Steel Shank
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3.3.8

3.3.9

PosITION 14, SURFACE TREATMENT—Position 14 can be alpha or numeric. The following codes have been

assigned:

— Manufacturer’'s Standard Treated
— Untreated (Bright)

— Steam Oxide

— Nitride Plus Steam Oxide

— Nitride Only

— Hard Chrome Plate

— Bronze Oxide

Titanium Nitride

HET-- W ar-N7 ~V-S N ]

— Titartor-Carbe-Nitrge

— Tit@nium Aluminum Nitride
— Chfome Nitride

— Chfome Carbide

— Bofon Carbide

— Zirgonium Nitride

TOTTMOOTPB>OAAWNEW
|

PosiTioN 15, CoNSTRUCTION—Position 15 can be alpha or numeric. The following codes ha

— Repular Helix

— Slgw Helix

— High Helix

— Hepvy Duty

— Dopble Margin (Regular Helix)
— Triple Margin (Regular Helix)
— Full Parabolic (No Land)

z2zZ2z2zZ22Z22

— Coplant—-NoSpiral, End Feed

— Coplant—Slew Spiral, End Feed
Coplant=<Slow Spiral, Side Feed

— Coplant—Slow Spiral, Inducer Feed

— Covttant=Reg—Spiral, EndFeed

— Coolant—Reg. Spiral, Side Feed

— Coolant—Reg. Spiral, Inducer Feed
Crank Shaft (Manufacturer’s Standard)
Crank Shaft — Double Margin (Manufacturer’s Standard)
Body Dirill (cleared)

Galley Hole

Half Round

Chipbreaker

Stove Burner (cleared)

Body Drill Uncleared (Regular Helix)
Stove Burner Uncleared (Regular Helix)
No Helix

N<COKIOMEATIIZZIrATCMUOBBP>OONOORWNREO
I

e been assigned:
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3.3.10 PosITIONS 16 AND 17, PoINT—Positions 16 and 17 will be alpha and/or numeric. The following codes have

been assigned:

00 — 118 Degree Split Point NAS P-5

01 — 135 Degree Split Point NAS P-3

02 — 135 Degree Split Point NAS P-9

15 — 60 Degree Point

20 — 90 Degree Point

23 — 90 Degree Notched Point (Manufacturer’'s Standard)
25 — 90 Degree Split Point

26 — 90 Degree x 60 Degrees Double Angle Point

28 — 10p-begreePeoint

33 — 11B Degree Point

35 — 11B Degree Four Facet Point

36 — 11B Degree Four Face Split Point

37 — 11B Degree Notched Point (Manufacturer’s Standard)
39 — 11B Degree Helical Point

40 — 11B Degree Split Point

41 — 11B Degree x 60 Degrees Double Angle Point

42 — 11B Degree x 90 Degrees Double Angle Point

43 — 11B Degree x 90 Degrees Double Angle Split Point
45 — 11B Degree Flat Lip Web Thinning Point

49 — 13D Degree Point

50 — 13p Degree Notched Point (Manufacturer’'s Standard)
51 — 13p Degree Split Point

52 — 13p Degree Bickford Point

53 — 13p Degree Helical Point

56 — 13p Degree Point

57 — 13p Degree Chipbreaker Point (Manufacturer’'s Standard)
58 — 13p Degree Notched Point

60 — 13p Degree Split Point

61 — 13p Degree Four Facet Point

62 — 14p Degree Point

63 — 14p Degree Four Facet®Roint

64 — 15D Degree Point

65 — 150 Degree x 90 Double Angle Point

69 — 18D Degree Point(Flat Bottom)

85 — Rgcon Point(Manufacturer’s Standard)

86 — Fightail Peint

87 — R4dial .Lip

3.3.11 POSITIONS*8 192

length.

L. D0 1 LA 1 . B e P 'H "
U, 21, AND 22, TLUTE LENGTH (VIETRIC UK TNUH)J=—FUSIUUINT U TTMJILAlcs  d

1 "X" for special

These positions will always be numeric, with a decimal point as an integral part of the number.

NOTE—Use zeros for all open positions.

3.3.11.1 Flute Length—Drill (Metric)—Position 4 indicates "M," "N," "U," "V," "W," or "Z."

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

21.

Maximum flute length will be (999.9 mm).
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Examples:

120.6 mm
158.7 mm
212.6 mm
247.6 mm
260.3 mm
282.4 mm

3.3.11.2 Flute Length—Drill (Inch)—Position 4 indicates "C" or "L."

The fluts

la ULhao cnact fiaod ta th bundradibh of o ool b tha A maalnaoiat |
O CcoOt - oTrart et

cated in Position

20.
Maximu
Example

04.75in
06.25in
08.37 in
09.75 in
10.25in
11.12in

3.3.12 POSITIONS

length.
These pos
NOTE—U

3.3.12.1 Overall

The ove
Position

Maximu

Example

Bneatkbaa H an -
rCrgtT v DT SP eI UtotC—oTmC=atl

m flute length will be (99.99 in).

S

itions will always be numeric, with a decimal point as an integral part of the numb
5e zeros for all open positions(
| ength—Drill (Metric)—Position 4 indicates "M," "N," "U," "V," "W," or "Z."

rall length will be ‘'specified to the one-tenth of a millimeter, with the decimal
26.

M overall fength will be (999.99 mm).

S:

23, 24, 25, 26, AND 27, OVERALL LENGTH (METRIC OR INCH)—Position 6 indicates @n "X" for special

D
-

point located in

1745 m
244.3 m
292.1m
349.2 m
390.4 m
460.2 m

L
m
m
m
m
m

-10-
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3.3.12.2 Overall Length—Drill (Inch)—Position 4 indicates "C" or "L."

4.

51

The overall length will be specified to the one-hundredth of an inch, with the decimal point located in

Position

25,

Maximum overall length will be (99.99 in).

Examples:

06.87 in
09.62 in
11.50in

13.75in
15.37 in
18.12 in

Examples

TD9CS?
Jobbers

TD4CS]
Length,

TDILS9
Length,
1 Diame

TD9MS]
Jobbers
Paraboli

TDOCT
Right Ha
Degree

Notes

Marginal In
areas wherg

0.2500H0033—1/4 in (0.2500) Diameter, HSS, Straight Shank, 2-Flute Rig
Length, 2-3/4 in FlIt Lgth., 4 in OAL, Standard Treated, Regular Helix 118 Degree

0.5000H0033—1/2 in (0.5000) Diameter, HSS, Straight! Shank, 4-Flute Right Hg
1-3/4 in FIt Lgth., 7-3/4 in OAL, Standard Treated, Régular Helix 118 Degree Poin

1.1250H0033—1-1/8 in (1.1250) Diameter, HSS, Straight Shank, 2-Flute Right H3
b-3/8 in Flt Lgth., 6 in OAL, Standard Treated,; Regular Helix 118 Degree Point R
ter Drill.

ht Hand Spiral,
Point Drill.

nd Spiral, Taper
t Core Drill.

nd Spiral, Taper
pduced Shank in

P08.600HA760—8.600 mm (0.3386) Diameter, HSS, Straight Shank, 2-Flute Right Hand Spiral,
Length, 87.00 mm (3-7/16 in) Elt Lgth., 121.00 mm (4-3/4 in) OAL, Titaniufn Nitride, Semi-
c (Partial Land) 135 Degree -Split Point Drill

0.2500H0033/01.50-05.25—1/4 in (0.2500) Diameter, HSS, Straight Shank with Tang, 2-Flute
Ind Spiral, Special Length, 1-1/2 in Flute Length, 5-1/4 OAL, Standard Treated, Regular Helix 118
Point Drill.

jicia—The change bar (I) located in the left margin is for the convenience of thg user in locating

technical revisions have been made to the previous issue of the report. An (R) §

of the docurTent title indicates a complete revision of the report.

ymbol to the left

PREPARED BY THE SAE CUTTING TOOLS TECHNICAL COMMITTEE

-11-
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