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FOREWORD

{This Foreword is not part of ASME 894.19-1997.)

Interest in the standardization of small tools, including milling cutters, dates back as far
as 1916. Late in 1918 the American Engineering Standards Committee was organized and
by 1920 ASME sponsorship had been sought and obtained for its efforts.

During its early years, the interests of the Sectional Committee on Small Tools and
Machine Tool Elements were concentrated on other parts of the standardization” program;
the manufacturers of milling cutters began the work by inaugurating a program of simplified
practice under procedures set up by the U.S. Department of Commercé>A report of this
activity was published in 1925.

Technical Committee No. 5, organized in 1927 to further the effort; by 1929 had completed
a proposed standard, submitted it to and had it accepted by .the) Sectional Committee of
the ASME and its two cosponsors, the National Machine Tool Builders’ Association and
the Society of Automotive Engineers. Joint transmission .0f the proposed standard to the
American Standards Association resulted in their grant,of approval and recognition as an
American Standard on April 8, 1930, with the desighation ASA B5c-1930.

Late in 1946, Sectional Committee BS instructedsa reorganized TCS to revise this standard,
bring it into harmony with the American Standard for Machine Tapers (ASA B5.10-1932),
and enlarge its scope. On its completion in_1949 and approval by the Sectional Committee
and its three cosponsor organizations (The-Metal Cutting Tool Institute is the third), the
revision was presented to the AmericanStandards Association. Designation as an American
Standard was given on April 5, 1950> The document was designated ASA B5.3-1950.

Again in 1956, TCS was reactivated, this time for the purpose of reviewing both ASA
B5.3-1950 and ASA B5cl-1947\(Nomenclature for Milling Cutter Teeth) for possible revision
and unification. As a result }of the review, the decision was made to revise and unify,
which involved such changes as:

(a) deletion of all_cufters not considered as standards;

(b) inclusion of-a-nomenclature section made up of words and terms taken from ASA
B5c1-1947 and ASA B5.3-1950 (both the nomenclature section and glossary of terms) but
restricted to<elements of standard cutters only;

(c) segregation and sectionalizing of tolerances on milling cutter dimensions plus the
additign, for the first time, of a table of tolerances on the axial and radial runout of standard
Cutters:

The resulting American Standard was approved on February 5, 1960; it was designated
ASA BS5.3-1960

In 1962, Sectional Committee BS was divided, and the subject area of “‘Cutting Tools,
Holders, Drivers, and Bushings’® was assigned to new Sectional Committee B94, later
renamed USA Standards Committee B94. Standardization of Milling Cutters was assigned
to TC5 of B94.

Continuing developments in the milling cutter field, particularly a large expansion in the
types of standard end mills, led to early reactivation of TC5 for the purpose of reviewing
and updating ASA B5.3-1960. The resulting new standard, ANSI B94.19, was approved
on May 27, 1968. ANSI B94.19-1968 incorporated several significant changes, such as:

i
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(a) the increasing importance of end mills as a distinct category of cutting tools was
recognized in the new title: “*Milling Cutters and End Mills’’;

(b) dimensional standards for end mills were separated from those for conventional milling
cutters and were presented in a separate section. Similarly, the tolerance tables for milling
cutters and end mills were presented separately;

(c) the nomenclature section was updated and at the same time it was made more compact
through deletion of unnecessary photographic illustrations.

The 1977 Tevision fottowsthe—formmar devetoped—for ANSTB94-19-1968 —Dimernsiomat
standards for milling cutters are covered by Tables 1-27, while Tables 28-65 cover end
mills. These are followed by common milling cutter and end mill elements in Tables’ 66—
69, and by milling cutter and end mill tolerances in Tables 70 and 71, respectively. In the
revision, two new tables were added while five were deleted; of the remaining tables, about
25% were revised to some degree.

The 1985 revision followed the 1977 format. Due to the addition of néw-Tables 66-71,
which gave dimensions and standard sizes for premium high speed{steel end mills, the
1977 tables with these numbers were redesignated as Tables 72-77%;

The 1997 revision of this Standard follows the same format as-fhie 1985 version with a
few changes that were made to bring it into conformance with standard industry practice.
Three tables were removed and dimensions for overall length.were changed in eight of the
tables. Tolerances were added to Table 74 for premium ‘high speed steel end mills and
adjustments were made to the tables to remove specifications for tools that are no longer
being manufactured.

ASME B94.19-1997 was approved by the Ameérican National Standards Institute (ANSI)
on September 25, 1997.
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ASME B94.19-1997

MILLING CUTTERS AND END MILLS

1 - 44 ” HTH

1 SCO

This :Endard covers high speed steel milling cutters
and end |mills- of one piece construction as listed in
Tables 1 through 62. It also includes general definitions,
sizes, and tolerances.

2 NOMENCLATURE

2.1 Defipitions

milling cytter: a rotary cutting tool provided with one
or more utting elements called teeth, which intermit-
tently engage the workpiece and remove material by
relative ovement of the workpiece and cutter (see
Fig. 1).

end mill:] a milling cutter that is shank mounted to
the machfine tool and has cutting tecth on the end in
addition {o those on the periphery. It may be of single
or doublg end construction (see Fig. 2).

2.2 Genleral Classifications

2.2.1 [Classification Based on Type of Relief
on Cutting Edges

profile sHarpened cutter: a cutter_on_which the relief
is obtainpd, and that is resharpened by grinding a
" narrow lahd back of the cutting-edges. Profile sharpened
cutters mpy produce flat, cutved, or irregular surfaces.

form relifeved cutter: ;/~a\cutter which is so relieved
that, by grinding only:the faces of the teeth, the original
form is maintained ,throughout the life of the cutter.
Form relgeved “cutters may produce flat, curved, or
irregular [surfaees.

DN
.9 CXpt

The terms right hand and left hand are .used |to
describe hand of rotation, hand of cutter, and_hand [of
flute helix.

2.3.1 Hand of Rotation (or Hand of Cut)

right-hand rotation (or right-hand\cut): the countgr-
clockwise rotation of a cutter‘revolving so as to make
a cut when viewed froni-a position in front of| a
horizontal milling machine and facing the spindle.

left-hand rotation (or’ left-hand cut): the clockwise
rotation of a cutter revolving so as to make a cut when
viewed from a position in front of a horizontal millipg
machine andMacing the spindle.

2.3.27,;Hand of Cutter. Some types of cutters fe-
quire special consideration when referring to their hand.
These are principally cutters with unsymmetrical forr]|
face type cutters, or cutters with threaded holes.

symmetrical cutter: may be reversed on the arbor|in
the same axial position and rotated in the cutting
direction without altering the contour produced on the
workpiece, and may be considered as either right |or
left hand.

unsymmetrical cutter: reverses the contour produced
on the workpiece when reversed on the arbor in the
same axial position and rotated in the cutting directi¢n.

single angle milling cutter:  when the larger diamefer
side faces the viewer, a single angle milling cutter|is
right hand if it must be rotated counterclockwise |to
make a cut. When the larger diameter side faces the
viewer, a single angle miltling cutter is left hand if] it
must be rotated clockwise to make a cut.

single corner rounding cutter: . when the smalfer
diameter side faces the viewer, the cutter is right haind

2.2.2 Classification Based on Method of
Mounting

arbor-type cutter: a cutter with a hold for mounting
on an arbor and that usually has a keyway to receive
a driving key. Sometimes called a shell-type cutter.

shank-type cutter: a cutter with a straight or tapered
shank to fit the machine tool spindle or adapter.

if rotated counterclockwise to make a cut, and is left
hand if rotated clockwise to make a cut.

2.3.3 Hand of Flute Helix

straight flute: a milling cutter with its cutting edges
in planes parallel to the cutter axis.

Milling cutters with flute helix in one direction only
are described as having right- or left-hand helixes.
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Radial rake angle
(positive shown) —»F

Face width . Radial relief Tooth Axial
r— Helical pral .
v teeth Tooth N face relief
Flute
Helical
+ ) B rake angle Fillet
(left-hand -
/ helix shown) Offcot
Radial relief angle
l Peripheral cutting edge
Clearance S e Tooth face p
Land / \ <« Axial
el / Clgarance || relief
rf
Flute Nl - ace/\‘g angle
Tooth =

Radial rake angle
(positive shown)

J

Offset

FIG. 1

right-hand helix: the flutes twist( away from the
bserver in a clockwise direction, when viewed from
ther end of the cutter.

left-hand helix: the flutes~twist away from the ob-
prver in a counterclockwise”direction when viewed
om either end of thescutter.

[¢ 2]

—y

aggered tooth cutter: a milling cutter with every
ther flute of opposite (right- and left-hand) helix.

[«2]

2.4 Nomenclature of Cutter Elements

afternater cutter features that differ from each other
i tor in a regular sequence such as cutting edges,

MILLING CUTTER TERMS

'

Concavity —»] |

e an other-
ltting edge

chamfer: (1) a beveled surface to eliminat
wise sharp corner; (2) a relieved angular ¢
at a tooth corer.

chamfer angle: the angle between a beveled surface

and the axis of the cutter.

chamfer length: the extent of the chamfef measured

parallel to the axis of the cutter.

circular pitch: in reference to milling qutters, the
circular distance between adjacent teeth measured at
the periphery of the cutter.

circular pirr‘h variation— the amount-of rlpr rture from

chip breakers, chamiters, or teeth.

axial relief: see relief.

axis: the line about which a cutter rotates.
back-off: see preferred term relief.

cam: see relief.

cam relief: see relief.

true or specified circular pitch.

clearance: the additional space provided behind the
relieved land of a cutter tooth to eliminate undesirable
contact between the cutter and workpiece.

clearance surface: the angular or curved surface be-
hind the relieved land.
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{«———— Overall length ————

’4— Cut length —»

ASME B94.19-1997

Radial rake angle
{positive shown)

Tooth face

/— Radial cutting edge

End cutting edge
concavity angle

g

End clearance

Tooth face

l<— Axial relief angle

End gash

Hel|x angle
Enlarged Section
of End Mill
concave:| (1) departure from a plane where the centrdl

portion ip below or interior to the outer edges;-(2)
departure| from parallelism on a cutter where the-diame-
ter is less|at the middle than at the ends; (3) specifically,
a cutter dpsigned to produce a convex surface.of circular

contour.
concavityy  see relief.

convex.:
portion i

(1) departure from a pldne where the central
5 above or exterior o the outer edges; (2)
departure| from parallelissn.on a cutter where the diame-
ter is greater at the( middle than at the ends; (3)
specifically, a cutteét—designed to produce a concave
surface circularvContour.

core diameter.’/ the diameter of a circle that is tangent
to the bdttom—of the flutes

Radial land ——»1 |<-

FIG. 2 END MILL\TERMS

| Enlarged End View

Radial relief angle
Radial clearance angle

Enlarged Section of
End Miill Tooth

cutting edge: the leading edge of the cutter tooth

cutting edge angle: the angle that a cutting edge
makes with an axial plane at any given point. A constgnt
lead will produce a constant cutting edge angle on a
cylindrical cutter, and a varying cutting edge angle pn
a tapered cutter. A varying lead can be used to prodyce
a constant cutting edge angle on a tapered cutter.

depth of form: on a cutter, the difference betwden
the radial distances to the highest and lowest poipts

of the cutting edges.
dish: see preferred term concavity under relief.

drive slot: a slot in the side or end of a cutter
receive a driving key.

counterbore: as applied to a milling cutter, an enlarge-
ment of the cutter bore at one or both ends to provide
space for a nut, screw, or bolts, or to provide clearance
for a shoulder on arbor or spindle. A recess to facilitate
manufacture and sharpening where a cutter has end teeth.

cutter sweep: the sections removed by the milling
cutter or grinding wheel in entering or leaving the flute.

eccentric relief: see relief.

effective diameter: the maximum width of the flat

surface that a shell mill will produce at one pass.
end relief: see preferred term axial relief under relief.

entrance angle: the angle formed between a center
line on the cutter that is perpendicular to the direction
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of feed, and a radial line through a point on the cutting
edge where the tooth first contacts the workpiece.

Jace: the axial cutting length of a plain mill or similar
cutter.

face relief: see preferred term axial relief under relief.

t relief: see relief.

te: the chip space between the back of one tooth
d the face of the following tooth.

te length: see length of cut.

te spacing: see preferred term circular pitch.
Jorm relieved: see para. 2.2.1.°
8

ash: (1) see preferred term flute; (2) a term applied
tp the secondary cuts on a tool to provide chip space
aJ corners and ends.

gpllet:  see preferred term fillet.

heel: (1) the back edge of the relieved land; (2) the
inner end of a facing cutting edge.

helical: describes a cutting edge or flute that preg-
r¢sses uniformly around a cylindrical surface im “an
akial direction.

helical rake: see rake.
helix angle: the cutting edge angle~that a helical
utting edge makes with a plane \eontaining the axis

c
of a cylindrical cutter.
bok: see rake.

h
keyway: the pocket-or slot, usually in the driven
element, to provideta.driving surface for the key.

=

nd: the narrew Surface of a profile sharpened cutter
tqoth immediately behind the cutting edge.

cylindrical*land:  a narrow portion of the peripheral
nd, adjacent to the cutting edge, having no radial relief.
relieved land: a narrow portion of the land, adjacent

[
o+
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lip: the material included between a relieved land and
a tooth face.

lip angle: the included angle between a tooth face
and a relieved land.

offset: the distance that a tooth face i§)positioned off
center to obtain the desired rake.

parallelism: the condition in which the radius to any
point of a peripheral cutting edge is constant.

peripheral relief: see, relief.

peripheral relief angle:> see preferred term elief angle
under relief.

periphery:, the outside circumference of af cutter.
positivé\rake: see rake.

primary relief: see relief.

profile sharpened: see para. 2.2.1.
radial rake: see rake.

radial relief: see relief.

rake: the angular relationship between the tooth face,
or a tangent to the tooth face at a given point and a
given reference plane or line.

helical rake: applies to helical teeth only|(not angu-
lar). The helical rake at a given point on th¢ flute face
is the angle between the tool axis and a tarjgent plane
at the given point.

hook: a concave condition of a tooth|face. The
rake of a hooked tooth face must be deterfnined at a
given point.

positive rake: describes a tooth face [n rotation
whose cutting edge leads the surface of the [tooth face.

radial rake: the angle between the tooth face and
a radial line passing through the cutting [edge in a

plane perpendicular to the cutter axis.
resultant rake: the angle between a tangent to the

to—the—eutting—edge—which—provides—relief:
unrelieved land: a narrow portion of the land, adja-
cent to the cutting edge, having no relief.

lead: the axial advance of a helical cutting edge in
one turn around the axis.

length of cut: as applied to end mills, the effective
axial length of cutting edge (not including the cutter
sweep; see Fig. 2).

tooth face at a given point on the cutting edge and a
radial line to this point measured in a plane perpendicu-
lar to the cutting edge. Resultant rake is'a term descrip-
tive of cutter geometry alone without regard to operating
factors and defines the resultant rake contained on a
cutter due to the combination of radial rake or hook;
axial or helical rake; and a corner angle or comer
radius.
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tangential rake: the angle between a line tangent
to a hooked tooth face at the peripheral cutting edge
and a radial line passing through this point of tangency.

relief: the result of the removal of tool material behind
or adjacent to the cutting edge to provide clearance
and prevent rubbing (heel drag).

axial ry I.’af~ relief_measured_in the axial direction

ASME B94.19-1997

spiral: see preferred term helical.

stagger: the intentional misalignment of cutting edges
or teeth in a cutter. See also alternate.

straight shank: a cutter shank that is cylindrical.

tang: the flatted end portion of a shank that mates
with a slot in the driving spindle or adapter.

between [a plane perpendicular to the axis and the
relieved qurface. It can be measured by the amount of
indicator [drop at a given radius in a given amount of
angular rptation.

cam rdlief: the relief from the cutting edge to the
back of !Tle tooth produced by a cam actuated cutting
tool or grinding wheel on a relieving (back-off) machine.

concavfty: the progressive decrease in cutter width
from the[periphery toward the center.

concavg relief:  a relieved surface behind the cutting
edge, whjch is concave.

eccentilic relief: arelieved surface behind the cutting
edge, whjch is convex.

flat relief: a relieved surface behind the cutting
edge, whjch is essentially flat.

primary relief: the relief immediately behind the
cutting edlge.

relief gngle: the angle formed between a relieved
surface apd a given plane tangent to a cutting edge
or to a foint on a cutting edge.

radial [relief: relief in a radial direction measured
in the plane of rotation. It can be measured by(the
amount df indicator drop at a given radius in(a jgiven
amount df angular rotation.

secondiry relief: see preferred term-glearance.

side rdlief: see preferred term axigl relief under
relief.

shank: that projecting portiofi'of‘a cutter which locates

and drives the cutter in theumachine spindle or adapter.

tangential rake: see rake.

)

taper shank: a shank made to fit a specified. (conica
taper socket. :

tooth: a projection on a cutter that carries a cuttipg
edge.

tooth face: the surface of the tooth on which the chip
impinges.

tooth spacing: see preferred term circular pitch.

weldon shank: astraight shank with special flats flor
driving and locdfting the tool (see Table 73).

3 MILLING CUTTER AND END MILL
DIMENSIONS

—_—

Diniensions of standard sizes are given in Tables
through 68.

4 MILLING CUTTER AND END MILL
ELEMENTS

Dimensions and tolerances are given in Tables p9
through 74.

5 MILLING CUTTER AND END MILL
TOLERANCES

Tolerances for standard sizes are given in Tables |3
and 74.
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4e recess optional

Y

with manufacturer

TABLE 1 PLAIN MILLING CUTTERS, LIGHT DUTY: HIGH-SPEED STEEL

Cutter Dia, D Hole Dia, H Face Width, W Cutter Dia, D Hole Dia,' H” Face Width, W

2%
2%
2%
2%
2%,
2%

2%
2%
2Y%,
2%,
2",

W W www

W W W W

[ S T G Y

_m e ed -

1

1
1Y,

%6
v,
%6
3,
Y,
5

3
716

5/16
3/8

5 /é

%

Ya
Y,

A bh A SA AL w wwww

PR S N T R - N

WA
1

1Y,
A
1Y,

1Y,
1%
1Y,

GENERAL NOTES:
(a) All dimensions are given in inches.
{b) For keyway dimensions, see Table 69.

(c} For tolerances, see Table 73.

{d) Cutters less than ¥, in. face have straight teeth.

{e) Cutters %, in. face and wider have a helix angle of not less than 15 deg nor greater than 25
deg (left-hand helix not shown).
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-« W — - w >

7 _ us
/ Y 9/ L Hole recess optional

with manufacturer
Holirecess optional

with manufacturer

TABLE 3 PLAIN MILLING CUTTERS, HIGH

TABLE/ 2 PLAIN MILLING CUTTERS, HEAVY HELIX: HIGH-SPEEDGTEEL

DUTY: HIGH-SPEED STEEL Cutter Dia, D Hole Dia, 'H. Face Width, W
Cutter Dia, D Hole Dia, H Face Width, W 3 VA 4
3 1 6

2Y, 1 2 4 1% 8

2Y, 1 4

3 1" 2 GENERAL NOTES:

3 1Y, 2V, (a) All dimensidns are given in inches.

3 1Y, 3 {b) For keyway.dimensions, see Table 69.

; (c) For tolerances, see Table 73.

3 17 4 (d) Cutters have a helix angle of not less than 45 deg nor

3 1% 6 greater than 52 deg (left-hand helix shown).

4 1% 2

4 1%, 3

a4 1% 4

4 1% 6

GENERAL|NOTES:

(a) All dimensions are given in inches.

(b) For keyway dimensions, see Table 69.

(c) For tolerances, see Table 73.

(d) Cutter$ have a helix angle of not less than\25 deg nor
greatef than 45 deg (left-hand helix shownj.
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TABLE 4 SIDE MILLING CUTTERS: HIGH-SPEED STEEL
Cutter Dia, D Hole Dia, H Face Width, W Cutter Dia, D Hole Dia, H Face Width, W

2 % Yie 4 1 /A
2 Y Va 5 1 Yy
2 % A 5 1 Yy
2% A A 5 1 %
2Y, /A % 5 1" %
2% A Y, 5 1 Y,
3 1 A 5 1 Y,
3 1 %6 5 1, 1

3 1 % 6 1 A
3 1 e 6 1 Yy
3 1 Yy 6 1% %
4 1 Ya 6 1 A
4 1 % 6 1Y, 1

4 1 Yy 7 1Y, Y
4 A Y, 7 1% %
4 1 % 8 A Y,
4 1, A 8 1% Y,
4 1 EA 8 1Y, 1

4 WA EA 8 1Y, 1

GENERAL)NOTES:

(a) All_ dimensions are given in inches.
(b)Y For keyway dimensions, see Table 69.
{c)\For tolerances, see Table 73.
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w Recess optional with manufacturer
| —
A w
' [
w J 1/8 +0.005 \‘\
(
? N .\
— — — = ) m— = Y
D
\‘
\
_Y g
\
TABLES STAGGERED-TOOTH SIDE MILLING T
CUTTERS: HIGH-SPEED STEEL
Cutter Dia, D Hole Dia, H Face Width, W
Yy 7, y TABLE 6 HALF-SIDE MILLING CUTTERS:
% 2 o HIGH-SPEED STEEL
2%, 78 716
2V 7 % Cutter Dia, D Hole Dia, H Face Width, W
2%, A 1z
3 1 Ye 4 1Y A
3 1 Ya 5 1Y A
1 3
3 1 5 6 17 7a
3
g :1/ /s GENERAL NOTES:
14 5/2 (a) All dimensions are given in inches.
3 11/4 3/8 {b) For keyway dimensions, see Table 69.
3 17 7 {c) For tolerances, see Table 73.
4 1% Vi (d) Right-hand cutters have right-hand helix, and left-hapd
1 5 cutters have left-hand helix. Right-hand cutter is shown.
4 1 /4 /16
4 1% A
4 1, e
4 1%, Vo
4 1Y, %
4 1%, Y
4 1%, s
5 1, A
5 1V %
5 1% %
6 A Y
6 1, Yy
6 1% %
6 1% Y
6 1% "
6 1Va 1
8 1%, A
8 1% Yy
8 1Y, %
8 1 Ya
8 1Y 1

GENERAL NOTES:

{a) All dimensions are given in inches.
{b) For keyway dimensions, see Table 69.
(c) For tolerances, see Table 73.
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TABLE 7 PLAIN METAL SLITTING SAWS:
HIGH-SPEED STEEL

Cutter Dia, D Hole Dia, H Face Width, W

2% A Vao
2, A Yea
2% A Vie
2% A %2
2% /2 Ve

A M 8 M ML aa Saaaaa o aa oA
w
o~
~N

-
-
o~

1Y, A
1Y, Vs
1 A
1Y, A

oMo OO0 OhHLHLE BELSEPW WWWWW

GENERAL NOTES:

{a) All dimensions are given in inches.

(b} For keyway dimensions, see Table 69.
{c) For tolerances, see Table 73.

{d) Hub is optional with manufacturer.

{e) Sides are concaved to arbor hole or hub.
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D
TABLE 8 METAL SLITTING SAWS WITH SIDE
TEETH: HIGH-SPEED STEEL TABLE9 METAL SLITTING SAWS WITH
Cutter Oia, D Hole Dia, H Face Width, W STAGGERED PERIPHERAL AND SIDE TEETH
2, % e HIGH-SPEED STEEL
2, s %12 Cutter Dia, D Hole Dia, H Face Width, W
2Y, A A
3 1 Yie 3 1 e
3 1 3/32 4 1 ;/16
5 1 Y
3 ! % 5 1 ‘/:6
3 1 a2 6 1 3
4 1 Yie 16
4 1 ¥z 6 1% Y16
4 1 A 6 1 1/4
1
4 ; %, 6 11/4 3/4
3 8 17 716
4 ! /18 8 1, ,
5 1 6 4 4
5 1 Y0 10 1% Y16
5 1 Ye 10 11/4 :/4
12 1Y, v,
5 e % 12 1‘/2 5/4
5 1 %2 2 16
3
5 ! 716 GENERAL NOTES:
6 1 3/15 {a) All dimensions are given in inches.
6 1 732 (b) For keyway dimensions, see Table 69.
1 {c) For tolerances, see Table 73.
6 1 /8
6 1, Y
6 1 Y6
6 1 Y6
8 1 Y
8 1, Y
8 1%, %6

GENERAL NOTES:

(a) All dimensions are given in inches.
(b) For keyway dimensions, see Table 69.
(c) For tolerances, see Table 73.
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Y
Sides straight
or concave
to hole

TABLE 10 SCREW SLOTTING CUTTERS: HIGH-SPEED STEEL

Q

American No. Face American No. Face
Cutter Dia, Wire Gage of Hole Dia, Width, Cutter Dia, Wire Gage of Hole Dia, Width,
D No. Teeth H w D No. Teeth H w

2%, 7 72 1 0.144 2% 16 60 % -0.051
2%, 8 72 1 0.128 2% 17 60 % 0.045
2%, 9 72 1 0.114 2% 18 60 % 0.040
2%, 10 72 1 0.102 2Y, 19 60 % 0.036
2%, 1M 72 1 0.091 2V, 20 60 % 0.032
2%, 12 72 1 00081 2Y, 21 60 % 0.028
2%, 13 72 1 0:072 2% 22 60 % 0.025
2%, 14 72 1 0.064 2% 23 60 %% 0.023
2%, 15 72 1 0.057 2% 24 60 % 0.020
2%, 16 72 1 0.051 1%, 14 90 % 0.064
2%, 17 72 1 0.045 1%, 15 90 % 0.057
2%, 18 72 1 0.040 1%, 16 90 % 0.051
2%, 19 72 1 0.036 1%, 17 90 % 0.045
2%, 20 72 1 0.032 1%, 18 90 % 0.040
2%, 21 72 1 0.028 1%, 19 90 % 0.036
2%, 22 72 1 0.025 1% 20 90 s 0.032
2%, 23 72 1 0.023 1%, 21 90 % 0.028
2%, 24 72 1 0.020 1%, 22 ] % 0.025
2V, 4 60 % 0.064 1%, 23 90 % 0.023
2%, 15 60 % 0.057 1%, 24 90 % 10.020

GENERAL NOTES:

(a) All dimensions are given in inches.

(b) For keyway dimensions, see Table 69.
(c) Fortolerances, see Table 73.
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W Angle A DU —><ﬂ>>60/deg
/]
T PN

A
\

N
‘I
&

=}
|

™~
B L\ ¥/
H TABLE 12 60 deg SINGLE-ANGLE MILLING
kj CUTTERS WITH WELDON SHANKS: HIGH-

SPEED STEEL

.

ZIIIS
<
|

Largest Overall Cutter
Cutter Length, Shank/Dia, Width,
\i Dia, D L S w
3/4 21/8 3/8 5/15
1% 2%, % %6
14 3% A e
TABLE 11 SINGLE-ANGLE MILLING CUTTERS 2% 3%, 1 1 Vie
WITH S$TRAIGHT HOLES: HIGH-SPEED STEEL
GENERAL NOTES:
Included (a) All dimensions are given in inches.
Cutter Dia, Angle Deg, Hole Dia, Face Width, (b) For tolerances, see Table 73.
D A H w (c) For shank dimensions, see Table 70A.
(d) Right<hand cutters are standard.
2%, a5 1 YV
2%, 60 1 Y,
3 45 1Y, Y,
3 60 1Y Y

GENERAL|NOTES:

(a) All dimpensions are given in inches.

{b) For keyway dimensions, see Table 69.

{c) For tolprances, see Table 73.

(d) Right-hand and left-hand cutters are standard. Right-hand
cutter |s shown.
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<_(=—-— Angle A

A

1

N LA T
N

TABLE 13 DOUBLE-ANGLE MILLING
CUTTERS: HIGH-SPEED.STEEL

Included
Cutter Dia, Angle Deg, Hole'Dia, Face Width,
D A H w
2%, 45 1 PA
2%, 60 1 A
2%, 90 1 Yy

GENERAL NOTES:

{a) All dimensigns are given in inches.
(b) For keywdy dimensions, see Table 69.
(c) For tolerances, see Table 73.
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TABLE 14 T-SLOT MILLING CUTTERS WITH STAGGERED TEETH AND
WELDON SHANKS: HIGH-SPEED STEEL

Overall
Cutter Dia, Bolt Length, Neck Dia, Shank Dia, Cutter Width,
D Size L N s w
%6 Ya 2%, ea 1 s
21/32 5/16 2”/16 21/64 1/2 17/64
25/32 3/8 3 1/4 13/32 3/4 21/64
Y i 3 % Vi % %4
1% s 3% ) 1 Vea
1'%, ¥ 4 9 1 %
1235 1 4'%6 1 Y, 1% 5%a

GENERAL NOTES:

(a) All dimensions are given in inches.
(b) For tolerances, see Table 73.

{c) For shank dimensions, see Table 70A.
(d) Right-hand cutters are standard.
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TABLE 15 WOODRUFF KEYSEAT MILLING CUTTERS, SHANK TYPE: HIGH-SPEED STEEL
Nom. Cutter Overall Face Nom. Cutter Overall Face
Cutter Dia, No. Length, Width, Cutter Dia, No. Length, Width,

D [Note (2)] [Note (1)] L w D [Note (2)] [Note (1)] L w
A 202 246 Yie 1 608 2% Y16
%6 202" 2%e Yie 1 708 2%, Vs
%6 302Y, 2%, %2 1 808 2Y, A
A 203 2V Vi 1 1008 2% %16
% 303 2%, Y2 1 1208 2% %
% 403 2% A 1% 609 2% %6
Y, 204 2% Ve 1% 709 2% "z
Yy 304 2%, Y2 1% 809 2Y, Vs
Ya 404 2% Ve W 1009 2% %6
% 305 2%, %2 1, 610 2% Y1s
%% 405 2% A 1% 710 27, 2
% 505 2%, a2 1Y 810 2% Ya
% 605 2% Y6 1 1010 2% %6
% 406 2% A 1" 1210 2% %
% 506 2%, %2 1% 811 2% Va
A 606 2%46 %16 1% 1011 2% %6
%, 806 2% Va 1% 1211 2% %
A 507 2%, %52 1% 812 2Y, Ya
A 607 2%6 SR 1% 1012 2% %6
A 707 2755 Yo 1% 1212 2% %
A 807 2V, ' VA

ENERAL NOTES:

{a) All dimensions are givén\in inches.

(b
(c
(d

(1

For tolerances, see Table 73.
The amount of oversize is incorporated in the tolerances.
These cutters are standard with right-hand cut. All sizes have % in. diameter straight shank.

DTES:

indicates'a size %, in. x Y in. or Vjg in. wide x % in. in diameter. See ASME B17.2-1967 (R1990), Woodruff Keys an
Furpished oversize to allow for sharpening.

The cutternumbers indicate nominal key dimensions or cutter sizes. The last two digits give the nominal diameter in eighths
of an inch,'and the digits preceding the last two give the nominal width in thirty-seconds of an inch. Thus, cutter No. 204

H Keyseats.

16
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TABLE 16 WOODRUFF KEYSEAT MILLING
CUTTERS WITH STAGGERED TEETH, ARBOR
TYPE: HIGH-SPEED STEEL

Nom. Cutter
Dia, D Cutter No. Hole Dia, Face Width,

[Note (1}} [Note (2}] H w
2% 617 % Y
2% 817 Y, Ya
2% 1017 ¥, %6
2% 1217 % %
2%, 822 1 Ya
2%, 1022 1 %6
2%, 1222 1 %
2%, 1422 1 e
2%, 1622 1 Y
3, 1228 1 %
3% 1628 1 A
3% 1828 1 Y6
3" 2028 1 %
3% 2428 1 A

GENERAL NOTES:

(a) All dimensions are given in inches.

(b} For keyway dimensions, see Table 69.

(c) For tolerances, see Table 73.

(d) Tolerances are applied to the oversize diameter.

NOTES:

(1) Furnished Y, in. larger than listed diameters to allow for
sharpening.

(2) The cutter numbers indicate nominal key dimensions or
cutter sizes. The last two digits give the nominal diameter
in eighths of an inch and the digits preceding the last two
give the nominal width in thirty-seconds of an inch. Thus,
cutter No. 617 indicates a size % in. x 1% in. or % in.
wide x 2‘/8 in. in diameter. See ASME B17.2-1967 (R1990),
Woodruff Keys and Keyseats.

17
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J I _ - 4 C H
¥ E‘I \
Q\
A Nﬁz F (radius)
Sta.n;\iz:lard LS Right-hand helix;
wi right-hand cutters
square w are standard.
corners
TABLE 17A SHELL MILLS: HIGH-SPEED STEEL
General Dimension Driving Slot Counterbofe
. . Angular
Cutter Bearing Hole Cutter . { Increase,
Dia, Length, Dia, Width, Width, Depth, Radius, Dia, Dia, deg,
D B H w c - E F J K L
1" % s 1 Ya %2 " Vea Wi ) 0
1% % Yy 1% Y %2 Vea Ve ) 0
1 3/4 3/4 3/4 1 1/4 5/15 3/1 6 1/32 15/1 6 7/8 0
2 % Y 1% %6 %6 Va2 %6 Y 0
2Y, bA 1 1% EA a2 Vaa 1Y% 1% 0
2Y, ¥, 1 1% A Y Vaa 1% 16 0
2%, ¥ 1 1% 3% Y Vaa 1% %46 5
3 Y 1% 1%, Y Y Va2 12V, 1% 5
3% % 1% 1% Vs Y52 Va2 1"Ve 1% 5
4 1 1% 2%, % % Yie 2 Vs 1% 5
4%, 1 1% 2Y, % Y Vs 2 e 17 10
5 1 1Y% 2Y, % % V16 2 Y 1% 10
6 1 2 2Y % " e 2% 2 15
GENERAL NOTES:
(d) All dimensions are givenrin, inches.
(4} See special tolerancessin Fable 17B.
{d) Right-hand cutters are standard.
FABLE 17B TOLERANCES FOR SHELL MILLS: HIGH-SPEED STEEL
Element Direction Range Tolerance
Cutter dia Plus All sizes Vea
Cutter width Plus or minus All sizes Vs
Hole dia Plus All sizes 0.0005
Beoaring-longth Rlus Allcizes 1/m
Driving slot width Plus not less than All sizes 0.008
Plus not more than 0.012
Driving slot depth Plus All sizes Yea
C’'bore dia Plus or minus All sizes Vea
Hub dia - Plus or minus All sizes Vea

GENERAL NOTES:
{(a) All dimensions are given in inches.
(b) For radial and axial runout, see Table 73.
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TABLE 18 CONVEX MILLING CUTTERS,

FORM RELIEVED: HIGH-SPEED STEEL TABLE 19 CONCAVE MILLING CUTTERS,
i FORM RELIEVED: HIGH-SPEED STEEL
Cutter Size
Cutter Dfa, Dia of Hole Dia,  Face Width, Cutter
D Circle, C H w Cutter Size Dia Face
Diay of Circle, Hole Dia, Width,
2Y, Y 1 Y% D c H w
2Y, ¥ 1 ¥
2%, A 1 Ve 2% % ! /s
2%, 56 1 %6 2V, %6 1 %
2%, % 1 % 2%, Ya ! i
3 7/ 1 7/ 23/4 5/15 1 9/1
3 3 5
3 ‘/;6 1 ‘/;6 27 7 1 73
31/2 5/8 11/4 5/8 3 7/15 1 3/4
33/4 3/4 11/4 3/4 3 1/2 1 13/‘|
4 A 1% 7 3% % 1, 1
. . 3% Y 1% 1 ¥4
4/, 1 1% 1 4 A 1, 1%
GENERAL [NOTES: 47, 1 1, 1 %4
(a) All dimensions are given in inches.
(b} For keylway dimensions, see/Table 69. GENERAL NOTES:
(c) For tolgrances, see Table 73; (a) All dimensions are given in inches.

(b) For keyway dimensions, see Table 69.
(c) For tolerances, see Table 73.
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TABLE 21 CORNER ROUNDING-CUTTERS

H
k—/ WITH WELDON SHANKS, FORM RELIEVED:
HIGH-SPEED STEEL
Cutter Cutter Overall Circle Shank
Outside Dia End Length, Radius, Dia,
{OD), D Dia, d L R s
Y e Ya 2% Vie %
A Vs 2% 3o %
%% Va 3 Y% Yy
Ya %6 3 %2 Yy
TABLE 20 CORNER ROUNDING MILLING s %6 3 Y16 12
CUTTERS, ARBOR TYPE, FORM RELIEVED: 1 % 3 Ya A
HIGH-SPEED STEEL 1% % 3% %6 A
- A % 3% % Y
Cutter Size % 7R 3 36 3,
Cutter Dia, Hole Dia, Radius, Face Width, 3 1 1 3
1 A 3% Va A
D H R W i) 3 k) 5 7
1% A 3% 16 A
2%, 1 Ve Ya 1, % 3%, % A
3 1 Ya* 7 1% % 4 e 1
3%, 1, %, %% 1 % 4% A 1
4Y, 1Y, Y e
41/4 11/4 5/8 15/16 GENERAL NOTES'

(a) All dimensions are given in inches.
(b) For tolerances, see Table 73.

(c) For shank dimensions, see Table 70A.
{d) Right-hand cutters are standard.

GENERAL NOTES:

(a) All dimensions are given in inches.

(1) For keyway dimensions, see Table 69.

{c) For tolerances, see Table 73.

{d) Right-hand cutters are standard. Right-hand cutter is
shown. ¥, cutter (*) is alse standard in left hand.
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TABLE 22 ROUGHING GEAR MILLING
CU[TTERS FOR GEARS WITH 14", deg
PRESSURE ANGLE, FORM RELIEVED: HIGH- TABLE 237 _ FINISHING GEAR M1'LLING
SPE'ED STEEL CUTTERS FOR_GEARS WITH 14/ deg
PRESSURE ANGLE, FORM RELIEVED: HIGH-
Cutter Hole SPEED STEEL
Dia, Diametral Dia,
D Pitch H Cutter Form Range of
Number Teeth
8" 1 2
7%, 1Y, 2 1 135 through a rack
7 1% 1%, 2 55 through 134
6Y, 1%, 1%, 3 35 through 54
6" 2 1%, 4 26 through 34
3 1 5 21 through 25
5/a 2 17 6 17 through 20
6/% 2/ s 7 14 through 16
57 27 172 8 12 and 13
5% 3 17
5% 3 1 GENERAL NOTE:
4%, 3 1 On the basis of eight different ranges of numbers of ggar
4%, 4 13, teeth required (from 12 to a rack), eight cutters, designatpd
41/4 4 11/4 by numbers, are made for each diametral pitch. The
12 12 arrangement applies to cutters listed in Tables 23A, 23B,
4/ 4 17 and 24
N .
3% 4 1
4% 5 1%,
a4y, 5 1%
3%, 5 1Y,
3% 5 1
3% 6 1%
3 6 1Y,
3% 6 1
3% 7 1%
2% 7 1
3 8 1
2% 8 1

GENERAL NOTES:

(a) All dimensions are given in inches.

(b) For keyway dimensions, see Table 69.

(c} For tolerances, see Table 73.

(d) Design of chip breakers is optional with manufacturer.
Roughing cutters are made with No. 1 cutter form only.
See Table 23A.
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TABLE 23B FINISHING GEAR MILLING CUTTERS FOR GEARS WITH 14",
deg PRESSURE ANGLE, FORM RELIEVED: HIGH-SPEED STEEL

Cutter Dia, Diametral Hole Dia, Cutter Dia, Diametral Hole Dia,
D Pitch H D Pitch H

8" 1 2 3% 9 17,
7% 1 2 2%, 9 1
7 1% 1% 3 10 1%
ol a3 a3 a3 a0 a
077 T78 T74 Z78 TV T
6% 2 1%, 2% 10 /A
5%, 2 1% 2% 1 1
6% 2% 1%, 2% 1 A
5%, 2% 1 2% 12 1%
5% 3 1%, 2% 12 ]
5%, 3 1Y, 2% 12 A
4%, 3 1 2Y, 14 1
4%, 4 1%, 2% 14 A
4% 4 1Y, 2% 16 1
4, 4 1% 2% 16 /A
3% 4 1 2% 18 1
4% 5 1%, 2 18 /A
4, 5 1Y, 2% 20 1
3%, 5 1 2 20 A
3% 5 1 2Y, 22 1
4, 6 1%, 2 22 /A
3% 6 1Y, 2V, 24 1
3Y 8 1Y, 1%, 24 T
3% 6 1 1%, 26 YA
3% 7 1Y, 1%, 28 A
3% 7 1 13, 30 A
27 7 1 1%, 32 7
3% 8 1%, 1% 36 A
3% 8 1 1%, 40 T
2% 8 1 1% 48 T

GENERAL NOTES:

(a) All dimensions afe~given in inches.

(b) For keyway dimensions, see Table 69.

(c) For tolerances, see Table 73.

(d) For cutterrnumber relative to numbers of gear teeth, see Table 23A.
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TABLE 24 GEAR MILLING CUTTERS FOR
MITRE AND BEVEL GEARS WITH 14, deg
PRESSURE ANGLES, FORM RELIEVED: HIGH-
SPEED STEEL

ASME B94.19-1997

Cutter Dia, Diametral Hole Dia,
D Pitch H
4 3 1%
3% 4 "
3% 5 1Y
3% 6 1
2% 7 1
2% 8 1
2% 10 %
2% 12 /A
2% 14 A
2% 16 /A
2 20 /A
1%, 24 /A

GENERAL NOTES:

(a) All dimensions are given in inches.

(b} For keyway dimensions, see Table 69.

(c) For tolerances, see Table 73.

(d) To select the cutter number for bevel gears\with the axis
at any angle, double the back cone raditis’and multiply
by the diametral pitch. This gives thepumber of teeth in
the equivalent spur gear and is the basis for selecting the
proper cutter number from Table 23A.
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TABLE 25 ROLLER CHAIN SPROCKET MILLING,CUTTERS, ASME
STANDARD TOOTH FORM,' FORM RELIEVED: HIGH-SPEED STEEL
Cutter No. of Hole Cutter

Dia, Chain Roll Teethuin Dia, Width,
D Pitch Dia Sprocket H w
2%, Ya 0.130 6 1 e
2%, Ya 0.130 7-8 1 %6
2%, Va 0.130 9-11 1 %
2%, Ya 0.130 12-17 1 2
2%, A 0.130 18-34 1 Y2
2%, A 0.130 35 and over 1 %2
2%, A 0,200 6 1 %
2%, % 0.200 7-8 1 7
2%, EA 0.200 9-11 1 %
2%, % 0.200 12-17 1 "he
2%, Y 0.200 18-34 1 "he
2%, iA 0.200 35 and over 1 3,
3 Yy 0.313 6 1 v/
3 Yy 0.313 7-8 1 %,
3% Y 0.313 9-11 1 A
3% Y 0.313 12-17 1 A
3V Y, 0.313 18-34 1 7
3% Vs 0.313 35 and over 1 Vs
3% % 0.400 6 1 %,
3% % 0.400 7-8 1 A
3% % 0.400 9-11 1 A
3y, % 0.400 12-17 1 %
3Y, % 0.400 18-34 1 2
3Y, % 0.400 35 and over 1 e
3% A 0.469 6 1 2,
3%, A 0.469 7-8 1 2,
3% % 0.469 9-11 1 %%
3% A 0.469 12-17 1 A
3% A 0.469 18-34 1 L/
3% A 0.469 35 and over 1 %6
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ASME B94.19-1997

TABLE 25 ROLLER CHAIN SPROCKET MILLING CUTTERS, ASME
STANDARD TOOTH FORM,' FORM RELIEVED: HIGH-SPEED STEEL

(CONT'D)

Cutter No. of Hole Cutter
Dia, Chain Roll Teeth in Dia, Width,
D Pitch Dia Sprocket H w
3% 1 0.625 6 1Y, 1Y%
7 T 0625 7-8 T 7%
4% 1 0.625 9-11 1Y, 1'%,
4 1 0.625 12-17 1Y, 1'%,
4, 1 0.625 18-34 1 1%,
4Y, ] 0.625 35 and over 1 1",
aY, "V 0.750 6 1 1%
4%, 1, 0.750 7-8 1Y 1'%
4", 1Y, 0.750 9-1 1, %,
4", 1V 0.750 12-17 1% 1%
4% 1, 0.750 18-34 1% 1"
4%, 1, 0.750 35 and over 1, 15%
4% 1% 0.875 6 1 1%
4%, 1, 0.875 7-8 1% 1"%e
4% 1Y, 0.875 9-11 14 1%,
4%, 1Y, 0.875 12-17 WA 1%,
4%, 1Y, 0.875 18-34 1Y 1"V
4%, 1Y, 0.875 35 and over WA 1%
5 1%, 1.000 6 1Y, 2 %,
5% 1%, 1.000 7-8 1Y, 2 %,
5Y, 1%, 1.000 9-11 1% 2 Vi
5% 1%, 1.000 1207 1% 2,
5% 1%, 1.000 18434 1Y 13,
5% 1% 1.000 35-and over 1% 17%
5% 2 1.125 6 A 2'%,
5% 2 1.125 7-8 1Y%, 2%,
5% 2 1.125 9-11 1Y, 2%
5%, 2 1.125 12-17 1, 2 %6
5% 2 1.125 18-34 1Y, 2%
57 2 1,125 35 and over 1% 2 %,
5% 2%, 1.406 6 1Y, 2"
6 2% 1.406 7-8 1% 26
6Y, 2% 1.406 9-11 1, 2%,
6% 2% 1.406 12-17 1, 2'%,
6 2Y, 1.406 18-34 1Y% 2%,
6, 2% 1.406 35 and over 1Y% 2'%,

6% 2% 1.563 6 1%, 3

6% 2% 1.563 7-8 1%, 3

6%y 2% 1.563 9-11 1%, 2%
8% 2% 1.563 12-17 1%, 2%,
7 2% 1.563 18-34 1%, 2%,
e AVA 21 1.563 35-and-over 13, 2o
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TABLE 25 ROLLER CHAIN SPROCKET MILLING CUTTERS, ASME
STANDARD TOOTH FORM,' FORM RELIEVED: HIGH-SPEED STEEL

(CONT’'D)
Cutter ‘ : ) No. of Hole Cutter
Dia, Chain Roli Teeth in Dia, Width,
D Pitch Dia Sprocket H w
y A 3 1.875 [ 2 3%,
7%, 3 1.875 7-8 2 3%,
7% 3 1.875 9-11 2 3,
8 3 1.875 12-17 2 3'%
8 3 1.875 18-34 2 3",
8% 3 1.875 35 and over 2 37,
GENERAL NOTES:
(a) All dimensions are given in inches.
{b) For keyway dimensions, see Table 69.
(c) For tolerances, see Table 73.
NOTE: .
(1) See ASME B29.1M-1993, Precision Power Transmission Roller '\Chains, Attachments, and
Sprockets. '
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TABLE 26 MULTIPLE-FLUTE, HELICAL SERIES
END MILLS, PLAIN STRAIGHT SHANKS: HIGH-
SPEED STEEL

Cutter Overall Cut
and Shank Dia, Length, Length,
Dand § L w
A 1Y% %6
%16 1% P
1/4 m Ve 5/8
3/8 113/16 3/4
1/2 2 1/4 15/"5
Y 2% 1%

GENERAL NOTES:

(a) All dimensions are given in inches.

(b) Outside diameter tolerance is +0.003/-0:000.

(c) For all other tolerances, see Table 74.

{d) Right-hand cutters with right-hand ‘helixes are standard.
Helix angle is not less than 10 deg.
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TABLE 27A ROUGHING, SINGLE-END END MILLS WITH WELDON
SHANKS: HIGH-SPEED STEEL

Overall Shank Cut Overall Shank Cut
Cutter, Length, Dia, Length, Cutter, Length, Dia, Length,
D L s w D L s w
Yy 3 Yy 1 2 5% 2 2
Yy 3%, Y, 1, 2 6%, 2 3
Yy 4 Yy 2 2 7%, 2 4
% 3% % WA 2 8%, 2 5
% 3% % 1% 2 9% 2 6
% 4% s 2% 2 10% 2 7
A 3%, A 1 2 1%, 2 8
A 3% A 1% 2 13%, 2 10
% 5% ¥, 3 2 15%, 2 12
1 4%, 1 2 2, 7% 2 4
1 6% 1 4 2'% 9%, 2 6
A 4, 1Y, 2 2% 1%, 2 8
1, 6% 1, 4 2% 13%, 2 10
1% 4% 1%, 2 3 7% 2% 4
1% 6" 1%, 4 3 9% 2% 6
1%, 4", 1Y 2 3 11%, 2% 8
1%, 6, A 4 3 13%, 2Y, 10

GENERAL NOTES:

(a) All dimensions afte.given in inches.

(b) For all other element tolerances, see Table 74.

{c) For shank dimensions, see Table 70A.

(d) Right-hand cutters with right-hand helix are standard.
(e} See Table-27B for tolerances.

28


https://asmenormdoc.com/api2/?name=ASME B94.19 1997.pdf

MILLING CUTTERS AND END MILLS ASME B94.19-1997

TABLE 27B  TOLERANCES FOR ROUGHING, = L >
SINGLE-END END MILLS WITH WELDON ‘ w
SHANKS: HIGH-SPEED STEEL ¥ - R
Element Tolerance s - - /\—% D —
Qutside dia +0.025/-0.005 ? ? |
Outside dia taper
Cut length: max front taper
Up to|4 incl 0.002
Over 1 to 6 if}d 0.003 TABLE 28 TWO-FLUTE, SINGLE-END;
CU?T:; o 12 X'"g;ck caner 0.004 HELICAL SERIES END MILLS FOR KEYWAY
Up tol4 i.ncl P 0.005 CUTTING WITH WELDON SHANKS: HIGH-
Over #1 to 6 incl 0.008 SPEED STEEL
Over p to 12 incl 0.010
Outside d|a form runout [Note (1)} C;:';er &\:‘ertatlll Sll;?ank Leﬁmth
Cut length: max runout D E ! S' V!l;l !
Up to|4 incl 0.005
Over 1 to 12 incl 0.006 Y 2% Y A
Cut length + Vol -V %16 2% % "6
Z 2% % V.
GENERAL|NOTES: 5 Y 3, 5
{a) All dimjensions are given in inches. 3/16 25/16 3/8 9/16
{b) For alllother element tolerances, see Table 74. 8 16 8 6
(c) For shank dimensions, see Table 70A. Yy 3 PA 1
NOTE: ) 36 % 1%
: 3 3 3 5
{1) Outsidp diameter form runout is measured on centers. 7;4 23;‘5 7;4 :1;‘5
(] 4 (; 2
i aly 1 1%
1, 4% 1% 1%
1% 4% 1%, 1%

GENERAL NOTES:

{a) All dimensions are given in inches.

{b) Outside diameter tolerance is +0.0000/-0.0015.

(c) For all other tolerances, see Table 74.

(d) For shank dimensions, see Table 70A.

{e) Right-hand cutters with right-hand helixes are standafd.
Helix angle is optional with manufacturer.
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TABLE 29 STUB LENGTH, FOUR-FLUTE,
MEDIUM HELIX, DOUBLE-END MINIATURE
END MILLS WITH % in. DIAMETER STRAIGHT
SHANKS: HIGH-SPEED STEEL

Cutter Overall Cut
Dia, Length, Length,
D L w
Yie 2 Y2
Va2 2 Yea
;/s 2 1;/15
3/32 2 Y64
/ 16 2 9/ 32

GENERAL NOTES:

{a) All dimensions are given in inches.

(b) For tolerances, see Table 74.

(c) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than(19 deg, but not more than
39 deg.

B W*|
- 31gin. -— - e
: T
TABLE 30 REGULAR LENGTH, FOUR-FLUTE,
MEDIUM HELIX, DOUBLE-END MINIATURE

END MILLS WITH ¥ in. DIAMETER STRAIGHT
SHANKS: HIGH-SPEED STEEL

v
r

Cutter Overall Cut
Dia, Length, Length,
D L w
V16 2%, %6
Y2 2% Y2
Ye 2Y, Ya
%2 2% "6
Y16 : 2Y, Y

GENERAL NOTES:

(a) All dimensions are given in inches.

{b) For tolerances, see Table 74.

{c) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg, but not more than
39 deg.
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TABLE 31 LONG LENGTH, FOUR-FLUTE,
MEDIUM HELIX, DOUBLE-END MINIATURE
END MILLS WITH ¥ in. DIAMETER STRAIGHT
SHANKS: HIGH-SPEED STEEL

Cutter Length Overall Cut

Dia, Below Shank, Length, Length,
D B L w

Vi % 2% V2
%2 Y 2% %2
A %, 3% A
%2 A 3% A
Y16 1 3% 1

GENERAL NOTES:

(a) All dimensions are given in inches.

(b} For tolerances, see Table 74.

(c) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg; but not more than
39 deg.
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 TABLE 32 STUB LENGTH, TWO-FLUTE,
MEDIUM HELIX, DOUBLE-END MINIATURE
END MILLS WITH ¥ in. DIAMETER STRAIGHT
SHANKS: HIGH-SPEED STEEL

Cutter Overall Cut
Dia, Length, Length;
D L W
;/32 2 ?/.-,4
764 2 716
Y16 2 Y2
2/64 2 ’/ 8
/32 2 9/ 84
Yea 2 Y2
;/B 2 3/16
. 1/32 2 1/64
o 2 /s
3/ 16 2 9/ 32

GENERAL NOTES;

(a) All dimensions are given in inches.

{b) For tolerances, see Table 74.

(c) Right-hand cutters with right-hand helixes are standard.
Helix ‘angle is greater than 19 deg, but not more than
39 deg.
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TABLE 33 STUB LENGTH, TWO-FLUTE,
MEDIUM HELIX, BALL END, DOUBLE-END
MINIATURE END MILLS WITH ¥ in.
DIAMETER STRAIGHT SHANKS: HIGH-SPEED

STEEL

Cutter and Overall Cut
End Circle Length, Length,

Dia, Dand C L w

Y16 2 %2

Va9 2 Yea

1/3 2 3/16

a2 2 e

3/1('3 2 9/32

GENERAL NOTES:

(a) All dimensions are given in inches.

(b) For tolerances, see Table 74.

(c) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than*19 deg, but not more than
39 deg.
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TABLE 34 REGULAR LENGTH, TWO-FLUTE,
MEDIUM HELIX, DOUBLE-END MINIATURE
END MILLS WITH %5 in. DIAMETER STRAIGHT
SHANKS: HIGH-SPEED STEEL

Cutter Overall Cut
Dia, Length, Length,
D L w
Va2 2%, Y2
¥a 2Y, Yea
;/16 2% Y6
Vo4 2Y, %4
%2 2%, %2
7/64 2 1/4 2 1/64
Y 2% %
9/64 2 1/4 13/32
N 2%, e
Vs 2V, A
Y6 2Y, Y

GENERAL NOTES:
{(a) All dimensions are given in inches.

(b) For tolerances, see Table 74.
(c) Right-hiand cutters with right-hand helixes are standard.

Helix angle is greater than 19 deg, but not more than
39:.deg.
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TABLE 35 REGULAR LENGTH, TWO-FLUTE,
MEDIUM HELIX, BALL END, DOUBLE-END
MINIATURE END MILLS WITH ¥ in.
DIAMETER STRAIGHT SHANKS: HIGH-SPEED

STEEL
Cutter and Overall Cut
End Circle Length, Length,
Dia, D and C L w
Vie 2Y, Y16
%2 2%, Va2
Ye 2Y, Ve
52 2V he
Y6 2Y, Y

GENERAL NOTES:

(a) All dimensions are given in inches:

(b) For tolerances, see Table 74.

(c) Right-hand cutters with right-hand helixes are standard.

Helix angle is greater than\19 deg, but not more than
39 deg.
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TABLE 36 LONG LENGTH, TWO-FLUTE,
MEDIUM HELIX DOUBLE-END MINIATURE
END MILLS WITH ¥ in. DIAMETER STRAIGHT
SHANKS: HIGH-SPEED STEEL

Cutter Length Overall Cut
Dia, Below Shank, Length, Lengthy
D B L w
Y16 % 2% 2
¥ I 2% Y2
Ya Y 3% %
a2 2 3% "
%6 1 3% 1

GENERAL NOTES:

{(a) All dimensions are given in inches.

(b) For tolerances, see Table 74;

(c) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg, but not more than
39 deg.
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TABLE 37 REGULAR LENGTH, MULTIPLE- TABLE 38 LONG LENGTH, MULTIPLE-FLUTE,
FLUTE, MEDIUM HELIX, SINGLE-END END MEDIUM HELIX, SINGLE-END END'MILLS
MILLS WITH WELDON SHANKS: HIGH-SPEED WITH WELDON SHANKS: HIGH-SPEED STEE|
STEEL
No. Overall
No. Overall Cutter Dia, of Length, Shank/Dia, Cut Length,
Cutter Dia, of Length, Shank Dia, Cut Length, D Flutes L S w
D Flutes L S w
A 4 3%e % WA
1/8 A 4 2 5/16 3/8 3/8 5/16 4 31/8 3/3 13/8
Y161 4 2% % Y % a4 3Y, A 1%
YVa ¥ 4 2 e % % Ve 4 3%, Yy 1,
Z/m* 4 2 :/2 z/a :/4 Y 4 4 Y 2
%] 4 24 % % %, PR % 2%
e 4 2% % 1 % 4 5%, Y 3
Ya 4 2"6 % 1 A a4 53, %y 3%
V2 4 3Y A 1 1 a 6% 1 a
Y6 4 3% Y 1% A 6 6Y, 1 4
% 4 3% % % 1, 6 6% 1 4
e 4 3% Y 1% 1% 8 8% 1 4
Y/ 4 3% Ya 1% 1Y, 6 6% 1, 4
% 4 4 3% % 1% 1Y, 6 YA 1Y, 4
Vi 4 3% % 1% 13, 6 6%, 1Y 4
KN 4 3% % 1% 2 8 6% N7 4
%6 6 4 %% /2
A 6 4 % 1% GENERAL NOTES:
1 6 4 % 1% (a) All dimensions are given in inches.
A 4 A A 1% (b) For tolerances, see Table 74.
1 4 4% % 17 {c} Fc_)r shank dimension§, see Table 70A. )
(d) Right-hand cutters with right-hand helixes are standafd.
1% 6 aY, s 2 Helix angle is greater than 19 deg, but not more than
1% 6 A A 2 39 deg.
1 4 A 1 2
1% 6 4 1 2
1Y% 6 a4V 1 2
1% 6 47, 1 2
1Y% 6 4% 1 2
1% 6 4% 1Y, 2
1% 6 4, A 2
1%, 6 4, 1 2
2 8 4, 1Y, 2

GENERAL NOTES:

(a) All dimensions are given in inches.

(b) For tolerances, see Table 74.

(c) For shank dimensions, see Table 70A.

(d) Right-hand cutters with right-hand helixes are standard.
Sizes with asterisks (*) are also standard with left-hand
cut, left-hand helix. Helix angle is greater than 19 deg,
but not more than 39 deg.
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ABLE 39 EXTRA LONG LENGTH, MULTIPLE-

FLUTE, MEDIUM HELIX, SINGLE-END END

ILLS WITH WELDON SHANKS: HIGH-SPEED
STEEL

No. Overall i
Cutter Dia, of Length, Shank Dia, Cut Length,

D Flutes L S w
Ya 4 3%e ¥ 1%,
" Y 4 3%, % 2
% 4 4y, A 2Y%,
Ya 4 5 A 3
A 4 6% % 4
Y, 4 6% A 4
T 4 7% A 5
1 4 . 8% 1 6
1Y, 6 8% 1% 6
1Y, 6 10% 1% 8

G
(a
(b
{c
(d

FNERAL NOTES:

All dimensions are given in inches.

For tolerances, see Table 74.

For shank dimensions, see Table 70A.°

Right-hand cutters with right-hand helixes-aré standard.
Helix angle is greater than 19 deg, but pot more than
39 deg.

TABLE 40 STUB LENGTH, TWO-F

UTE,

MEDIUM HELIX, SINGLE-END END MILLS
WITH WELDON SHANKS: HIGH-SPEED STEEL
Cutter Overall Shank Cut

Dia, Length, Dia, Length,

D L S w

Ve 2% % 6

%6 2% Y %12
A 2, Y A
GENERAL NOTES:
{a) All dimensions are given in inches.
(b) Fortolerances, see Table 74.
(c) For shank dimensions, see Table 70A.
{d).Right-hand cutters with right-hand helixes ar¢ standard.
Helix angle is greater than 19 deg, but not jmore than

39 deg.
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TABLH 41 REGULAR LENGTH, TWO-FLUTE, TABLE 42 REGULAR LENGTH, TWO,FLUTE,
MEDJUM HELIX, SINGLE-END END MILLS MEDIUM HELIX, BALL END, SINGLE-END END
WITH WELDON SHANKS: HIGH-SPEED STEEL MILLS WITH WELDON SHANKS: HIGH-SPEED
Cutter Overall Shank Cut STEEL
Dia, Length, Dia, Length, Cutter and Overall Shank Cut
D L S w End Circle Length, Dia, Length,
1 5 3 Dia, D and C L S w
/3 2 /15 /8 3/8
%16 2% % he A 2% 3, A
A 2 s % Y Yis 2% Y Y
e 2% % e Vs PP % %
3/8 2 1/2 3/8 9/16 5/16 21/2 3/3 3/4
T 24 Y, 1, % 2" % Y
1/2 2”/16 3/8 13/18 7/16 3 1/2 1
7 3% 7 1 2 3 2 1
Y6 3% V2 1% s 3% Y 1%
% 3% ki 1% % 3% Y 1%
Ve 3% v, 1% %% 3% % 1%
Ya . 3% JZ 1 %6 Yy 3% Y 1%
% 3% K 1% % 3% % 1%
e 3% % 1 %6 A UA A 2
% 3% % 1 % 1 4%, 1 2Y,
1
13/16 4 5/8 1 1/2 11/8 43/4 1 2%,
A 4 % 1% 1 5 1 2%,
1 4 % 1% 1% 5 1Y 2Y,
A 4 Y A 1Y%
1 4 A 1Y% GENERAL NOTES:
1Y 4, 7 15, (a) All dimensions are given in inches.
B 4 =8 8 (b) For tolerances, see Table 74.
17 4 1/4 % 1 5/8 {c) For shank dimensions, see Table 70A.
1 , 4 1/2 1 1% (d) Right-hand cutters with right-hand helixes are standafd.
1% 47 1 1% Helix angle is greater than 19 deg, but not more than
1Y% 4, 1 1% 39 deg.
1% 4 1 1%
1% 4% 1 1%
1% 4% 1, 1%
1% 47, 1%, 1%
1% 4% 1, 1%
2 a', 1, 1%

GENERAL NOTES:
(a) All dimensions are given in inches.
(b) For tolerances, see Table 74.
{c) For shank dimensions, see Table 70A.

{d) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg, but not more than

39 deg.

39


https://asmenormdoc.com/api2/?name=ASME B94.19 1997.pdf

ASME B94.19-1997 MILLING CUTTERS AND END MILLS

A
—~

l Yy Y

oo "
\ \ )

1 o B

TABLE 43 LONG LENGTH, TWO-FLUTE, MEDIUM HELIX, SINGLE-END
END MILLS WITH WELDON SHANKS: HIGH-SPEED STEEL

Cutter Length Overall Shank Cut
Dia, Below Shank, Length, Dia, Length,
D B L s w
Va 1% 3%e % %
%6 1% 3% % A
A 1"e 3% % A
Y 2 s 4 A 1
% 2%, 4% % 1%
¥, 3 s, 5% % 1%
1 43V, 7% 1 2%
LA 4%, A A 3

GENERAL NOTES:

(a) All dimensions are given in inches.

(b) For tolerances, see Table 74.

(c) For shank dimensions, see Table 70A.

(d) Right-hand cutters with right-hand’helixes are standard. Helix angle is greater than 19 deg,
but not more than 39 deg.
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TABLE 44 LONG LENGTH, TWO-FLUTE, MEDIUM HELIX, BALL END,
SINGLE-END END MILLS WITH WELDON SHANKS: HIGH-SPEED STEEL

Cutter and Length Overali Shank Cut
End Circle Dia, Below Shank, Length, Dia, Length,
Dand C 8 L s w

1/8 13/16 2 3/8 3/8 3/8
%16 1% 2" % 12
Ya 1% 3 e % %
%6 1% 3% % Ya
Y% 1" 3% % %

e 1"%e 3% A 1
Y 2Y, 4 A 1
% 2%, 4% % 1%
% 3% 5% A 1%
1 5 7 Vs 1 2%

GENERAL NOTES:

(a) All dimensions are given in inches.

(b) For tolerances, see Table 74.

{c) For shank dimensions, see Table 70A.

{d) Right-hand cutters with right-hand helixes are standard. Helix angle is greater than 19 deg,
but not more than 39 deg.
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TABLE 45 STUB LENGTH, FOUR-FLUTE,
MEDIUM HELIX, DOUBLE-END END MILLS
WITH WELDON SHANKS: HIGH-SPEED STEEL

Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D L s w
Ve 2%, % s
%2 2y, % s
Y6 2%, % %2
32 2% Y Veq
Ya 2% % %

GENERAL NOTES:

{a) All dimensions are given in inches;

(b) For tolerances, see Table 74.

{c) For shank dimensions, see Table 70A.

(d) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg, but not more than

39 deg.
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TABLE 46 REGULAR LENGTH, FOUR-FLUTE,
MEDIUM HELIX, DOUBLE-END END MILLS
WITH WELDON SHANKS: HIGH-SPEED STEEL

Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D L s w
Yy * 3%e % %
5/32* 31/8 3/8 7/16
¥16* 3, % Yy
a2 3% Y Y16
Yo * 3% % A
%2 3% % Ve
%he* 3% % Ya
1 1/32 31/2 3/8-)(- 3/4
3 * 3% % %

¥y A PA 1
e 4V Vs 1
7 4, Y 1
Yy * 4%, A 1
%16 5 %% 1%
% * 5 % 1%
11/16 55/8 3/4 1 5/B
3, * 5% A 1%
%6 6% T 1%
A 6% A 1%
1 6% 1 17%

GENERAL NOTES:

{a) All dimensions are given in inches.

(b) For tolerances, see Table 74.

{¢) For shank dimensions, see Table 70A.

{d) Right-hand cutters with right-hand helixes are standard.
Sizes with asterisks are also standard with left-hand cut,
left-hand helix. Helix angle is greater than 19 deg, but not
more than 39 deg.
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TABLE 47 STUB LENGTH, TWO-FLUTE,
MEDIUM HELIX, DOUBLE-END END MILLS
WITH WELDON SHANKS: HIGH-SPEED STEEL

Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D L S w
Ya 2%, % %
%2 2%, % Yea
%6 2% % %2
Yo 2% % Ve
Ya 2% % %

GENERAL NOTES:

{a) All dimensions are given in inches.

{b) For tolerances, see Table 74.

{c) For shank dimensions, see Table 70A.

(d) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg, but not more than
39 deg.
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TABLE 48 REGULAR LENGTH, TWO-FLUTE,
MEDIUM HELIX, DOUBLE-END END MILLS
WITH WELDON SHANKS: HIGH-SPEED STEEL

Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D L s w
Ve 3%e % EA
%2 3% % e
Ye 3% % 6
[/ 3% % Ya
A 3% A A
Ya2 3% % Y6
1:'/16 3% % %6
732 3% % %6
% 3", % Y6
13/32 41/8 1/2 13/16
e 4 % Ve
%32 A Y Y6

3 4% Vs e
Y6 5 % 1%
% 5 % 1%
Yie 5% A 1 %
Y 5% ¥ 1 %6
A 6% %4 1 %6
1 6% 1 1%

GENERAL NOTES:

(a) All dimensions are given in inches.

(b) Fortolerances, see Table 74.

(c) For shank dimensions, see Table 70A.

(d) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg, but not more than
39 deg.
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TABLE 49 REGULAR LENGTi—I, TWO-FLUTE,
MEDIUM HELIX, BALL END, DOUBLE-END END
MILLS WITH WELDON SHANKS: HIGH-SPEED

STEEL
Cutter and Overall Shank Cut
End Circle Length, Dia, Length,
Dia, Dand C L S w
Y% 3% % %
3/16 31/4 3/8 Y 16
A 3% % Y
% 3% Vs %16
3/8 3 1/ 2 3/8 9/ 16
e 4 Va e
1 /2 41 /8 1 /2 13/16
% 5 % 1%
% 5% A 1 %
1 6% 1 1%

GENERAL NOTES:

(a) All dimensions,are given in inches.

(b) For tolerances, see Table 74.

(c) For shank'dimensions, see Table 70A.

(d) Rightthand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg, but not more than
39.deg.
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TABLE(|50 REGULAR LENGTH, FOUR-FLUTE,
MEDIYM HELIX, CENTER CUTTING, SINGLE-
END END MILLS WITH WELDON SHANKS:
HIGH-SPEED STEEL
Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D L s w
A 2%6 % %
Y16 2% % Y,
1/4 2/16 3/8 5/8
%6 2Y, % A
% 2 % A
EA 2Y%, A %,
s 3 iz 1%
A 3%, % 1%
e 3%, % 1%
EA 3% A 1%
Y% 4Y, /A (VA

1 4", 1 2

1% 4, 1 2

1% 4, 1, 2

1Y% 4y, 1, 2
GENERAL NOTES:

(a) All dimpensions are given in inches.

{b) For to
{c) For sh
{d) Right-|

Helix

39 deg.

erances, see Table 74.

ank dimensions, see Table 70A:

and cutters with right-hand helixes are standard.
hngle is greater than 19 _deg) but not more than

TABLE 51 LONG LENGTH, FOUR-FLUTE,

MEDIUM HELIX, CENTER CUTTING;SINGLE

END END MILLS WITH WELDON SHANKS:
HIGH-SPEED STEEL

Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D L s w
A 3% % WA
%6 3% % 1%
A 3% A 1
Yy 4 Yy 2
% 4%, % 2%
Y, 5% A 3
% 5%, /A 3Y,
1 6% 1 4
1Y% 6% A 4

GENERAL NOTES:

{a) All dimensions are given in inches.

(b) For tolerances, see Table 74.

(c) For shank dimensions, see Table 70A.

{d) Right-hand cutters with right-hand helixes are standa
Helix angle is greater than 19 deg, but not more th
39 deg.
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TABLE 52 EXTRA LONG LENGTH, FOUR-
FLUTE, MEDIUM HELIX, CENTER CUTTING,
SINGLE-END END MILLS WITH WELDON

‘ SHANKS: HIGH-SPEED STEEL

Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D r s w
Yy 3% % 1%,
%6 3%, % 2
A 4, % 2",
Y 5 A 3
% 6% % 4
A 6% A 4
/A Vi YA 5
1 8%, 1 6
A 8%, 1Y 6

GENERAL NOTES:

(a) All dimensions are given in inches.

(b} For tolerances, see Table 74.

(c] For shank dimensions, see Table 70A.

(d) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg, but net more than
39 deg. ¢ '

TABLE 53 REGULAR LENGTH, THREE-FLUTE,
MEDIUM HELIX, CENTER CUTTING, SINGLE-
END END MILLS WITH WELDON SHANKS:
HIGH-SPEED'STEEL
Cutter Overall Shank Cut

Dia, Length; Dia,. Length,
D L S w
Y 27 % %
%6 2% % Y
Ya 2 e % %
%6 2% % EA
3/8 2 1/2 3/8 3/4
e 2" A 1
VA 2"V % 1
Y 3, Yy 1
Y6 3% Y, 1%
A 3% Yy 1%
A 3% Y 1%
A 33, % 1%
EA 33, A 1%
A 4 A 1%

1 4 % 1%
Y 3% Ya 1%
% 4% A 1%

1 A % 1%

1 4 /A 1%

1 A , 1 2 .-

1% 4, 1 2

1, 4, 1 2

A 4, 1 2

1Y 4, 1 2

1Y 4", 1% 2

1% 4" 1% 2

2 4% 1V 2

GENERAL NOTES:
(a) All dimensions are given in inches.

48

{b) For tolerances, see lable /4.

{c) For shank dimensions, see Table 70A.

{d) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg, but not more than
39 deg.


https://asmenormdoc.com/api2/?name=ASME B94.19 1997.pdf

MILLING CUTTERS AND END MILLS

-

-t

Jon-

o

-

)

e L

!

ASME B94.19-1997

|- L »|
-t 7’

TABLE 54 LONG LENGTH, THREE-FLUTE,
MEDIUM HELIX, CENTER CUTTING, SINGLE-
END END MILLS WITH WELDON SHANKS:
HIGH-SPEED STEEL
Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D L s w
Ve 3%e % 1,
%6 3% % 1%
% 3Y, % 1%
e 3% Y 1%
PA 4 A 2
% 4% %% 2Y,
Y 5Y, % 3
1 6% 1 4
LA 6% 1 4
1 6% 1, 4
1%, 6", 1Y, 4
2 6'% A 4
GENERAL|NOTES:
(a) All dimensions are given in inches.

{b) For tolprances, see Table 74.

{c) For shg
{d) Right-}
Helix

39 deg.

nk dimensions, see Table 70A.
and cutters with right-hand helixes are standard.
hingle is greater than 19 deg, but fet*more than

TABLE 55 REGULAR LENGTH, FOUR-FLUTE

MEDIUM HELIX, CENTER CUTTING, DOUBLE

END END MILLS WITH WELDONSHANKS:
HIGH-SPEED STEEL

Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D L s w
A 3V Y% %
%16 3% % A
Y 3% % Y
%6 3Y, % A
% 3", % EA
PA VA Yy 1
% 5 % 1%
A 5% % 1%
% 6% % 1%
1 6% 1 1%

GENERAL NOTES:

{(a) All dimensions are given in inches.

{b) For tolerances, see Table 74.

(c) For shank dimensions, see Table 70A.

(d) Right-hand cutters with right-hand helixes are standa
Helix angle is greater than 19 deg, but not more th
39 deg.

Bn
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TABLE 56 REGULAR LENGTH, THREE-FLUTE,
MEDIUM HELIX, CENTER CUTTING, DOUBLE-
END END MILLS WITH WELDON SHANKS:
HIGH-SPEED STEEL

Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D L S W
Y 3%e % %
Vs 3% % Y
Ya 3% % %
e 3% % Ya
A 3% EA Y
e VA A 1
Y 4 A 1
%16 5 % 1%
% 5 % 1%
EA 5% % 1%
1 6% 1 %

GENERAL NOTES:

(a) All dimensions“are given in inches.

(b} For tolerances, see Table 74.

{c) For shank‘\dimensions, see Table 70A.

{d) Right-hand cutters with right-hand helixes are standard.
Helix_angle is greater than 19 deg, but not more than
39 'deg.
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TABLE 57 HEAVY DUTY, MEDIUM HELIX,
SQUARE END, SINGLE-END END MILLS WITH
2 in. DIAMETER SHANKS: HIGH-SPEED STEEL

Cutter No. Overall Cut
Dia, of Length, Length,
D Flutes L w
2 2 5%, 2
2 2 6% 3
2 2 7%, 4
2 2 9%, 6
2% 2 7% 4
2% 2 9%, 6
2 3 6%, 3
2 3 %4 4
2 3 9%, 6
2Y, 3 7% 4
2 4 5%, 2
2 4 % 4
2 4 9%, 6
2, 4 7% 4
2, 4 9%, 6
2 6 5%, 2
2 6 7%, 4
2 6 9%, 6
2 6 1%, 8
2, 6 7% 4
2V, 6 9%, 6
2% 6 1% 8

GENERAL NOTES:

(a) Alt dimensions are given in inches.

{b) For tolerances, see Table 74.

(c) For shank dimensions, see Table 70A or Tables 71A and
72A.

" {d) Right-hand cutters with right-hand helixes are standard.

Helix angle is greater than 19 deg, but not more than

39 dea
G-
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TABLE 58 HEAVY DUTY, MEDIUM HELIX,
BALL END, SINGLE-END END MILLS WITH 2 in.
DIAMETER SHANKS: HIGH-SPEED STEEL

Cutter No. Overall Cut
and End Circle of Length, Length;

Dia, Dand C Flutes L /A

2 2 8%, 5

2 4 8%, 5

2%, 4 8%y 5

2 6 A 4

2 6 9%, 6

2 6 1% 8

GENERAL NOTES:

(a) All dimensions are given irvinches.

(b) For tolerances, see Table 74.

{c} For shank dimensions,/see Table 70A or Tables 71A and
72A.

(d) Right-hand cutters with right-hand helixes are standard.
Helix angle is greater than 19 deg, but not more than
39 deg.
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F 59 HEAVY DUTY, MEDIUM HELIX,

SINGLE-END, 2", in. END MILLS: HIGH-SPEED
STEEL

Cutter No. Overall Cut

Dia, of Length, Length,
D Flutes L w
2Y, 3 12 8
2% 3 14 10
2% 6 8 4
2Y%, 6 10 6
2Y% 6 12 8
2% 6 14 10
2% 6 16 12
3 2 7% 4
3 2 9%, 6
3 3 7% 4
3 3 9%, 6
3 3 1%, 8
3 8 7%, 4
3 8 9%, 6
3 8 1%, 8
3 8 13%, 10
3 8 15%, 12

GENERAL|NOTES:

(a) All dimlensions are given in inches.

(b} For tol

Brances, see Table 74.

(c) For shank dimensions, see Tables 71A and 72A.
(d) Right-Band cutters with right-hand helixes are standard.

Helix

30 deg.

ngle is greater than\19 deg, but not more than

TABLE 60 REGULAR LENGTH, TWO-FLUTE,
HIGH HELIX, SINGLE-END END MILLS WITH
WELDON SHANKS: HIGH-SPEED STEEL

Cutter Overall Shank Cut
Dia, Length, Dia; Length,
D L s w
Ya 27 % %
%6 2% A A
% 2% % %
e 26 EA 1
Yy 3, A 1Y,
% 3%, % 1%
A 3% A 1%
A A A 1%
1 4, 1 2
1Y 4%, 1Y, 2
1, 4'%Y, 1V, 2
2 4, 1 2

GENERAL NOTES:

(a) All dimensions are given in inches.

(b) For tolerances, see Table 74.

(c) For shank dimensions, see Table 70A.

{d) Right-hand cutters with right-hand helixes are standatd.
Helix angle is greater than 39 deg.
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TABLE 61 LONG LENGTH, TWO-FLUTE, HIGH
HELIX, SINGLE-END END MILLS WITH
WELDON SHANKS: HIGH-SPEED STEEL

Cutter Overall Shank Cut
Dia, Length, Dia, Length,
D L s w
Ya 3%e % 1%
%6 3% % 1%
% 3Y, % 1,
e 3%, A 1%
Y 4 Yy 2
% 4%, % 2%,
A 5% A 3
1 6% 1 4
1Y, 6", 1Y, 4
1 6" 1% 4
v 6% 1Y, 4
GENERAL NOTES:

All dimensions are given in inches.
For tolerances, see Table 74.
For shank dimensions, see Table 70A.

(a
(b
(c
d
Helix angle is greater than 39 deg.

Right-hand cutters with right-hand helixes are‘standard.

' X
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TABLE 62 EXTRA LONG LENGTH, TWO-
FLUTE, HIGH HELIX, SINGLE-END-END MILLS
WITH WELDON SHANKS: HIGH-SPEED STEEL
Cutter Overall Shank Cut

Dia, Length, Dia, Length,
D L s w
Va 3%e % 1%,
e 3% % 2
i aY, A 2Y%
P 5 Y 3
5/8 61/8 5/8 4
) 6% % 4

1 8% 1 6

1% 8% 17 6

1% 10% 1%, 8

GENERAL NOTES:

(a) All dimensions are given in inches.

{b) For tolerances, see Table 74.

{c) For shank dimensions, see Table 70A.

{d) Right-hand cutters with right-hand helixes arg
Helix angle is greater than 39 deg.
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