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JAPANESE INDUSTRIAL STANDARD JIS B 4210: 1997

Tapered end mills

Introduction This Japanese Industrial Standard has been prepared on the basis of ISO
3940, Tapered die-sinking cutters with parallel shanks, published as the first edition in 1977,
without making any modification on the corresponding technical contents, but supplements
those provisions not specified in the International Standard for the classification, shape and
dimensions. Further, it supplements the items not specified in the corresponding International

Standard (quality, material, test method, inspection, designation of products and marking) as
Japanese Industrial Standard.

s

1 Scope This Standard specifies tapered end mills of which the minor diameter is over
0.95 mm up to and including 20 mm and taper half-angle is 30" to 10 ° (hereafter referred to

as “end mill”).
Remarks 1 The following standards are normative references to this Standard:
JIS B 0021 [Indications of geometrical tolerances on drawings
JIS B 0172 Glossary of terms for milling cutters

JIS B 0405 General tolerances— Part 1: Tolerances for linear and angu-
lar dimensions without individual tolerance indications

JIS
JIS
JIS
JIS
JIS
JIS

JIS B 7513 Precision surface plates

B 0601 Surface roughness— Definitions and designation
B
B
B
B
B
B
JIS B 7540 V-blocks
B
B
G
G
y
Z

0659 Roughness comparison specimens
1011 Centre holes
1501 Steel balls for ball bearings

4005 Milling cutters — Parallel shanks — Dimensional characteristics

7503 * Dial gauges

JIS
JIS
JIS
JIS
JIS
JIS

7725 Vickers hardness testing machines

7726 Rockwell and Rockwell superficial hardness testing machines
4051 Carbon steels for machine structural use

4403 High speed tool steels

2244  Method of Vickers hardness test

2245 Method of Rockwell and Rockwell superficial hardness test

2 The International Standard corresponding to this Standard is shown below.

ISO 3940: 1977 Tapered die-sinking cutters with parallel shanks

2 Definitions For the purpose of this Standard, the definitions of main terms given in JIS
B 0172 apply.
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3 Classification End mills shall be classified into three types of normal types I and I

and roughing type

I by the use, into two types of plain cylindrical shank and flatted

cylindrical shank by the shape of shank, into two types of two-flute and multi-flute by the
number of cutting flutes, into two types of fsquare end end ball end by the shape of end
cutting edge, and into four types of SS (stub), S (short), R (regular) and L (long) for type I
and three types of S, M (medium) and L for type II by each flute length, as shown in Table 1.

Remarks 1 Multi-flute means those having cutting flutes of three pieces or more.

2 Type I means those with shape and dimensions according to ISO 3940.

Table 1 Classification

Classification

Shape | Num- | Shape of Flute Name of type
Use | of ber of |end cut- lensth
shank | flutes |ting edge &
SS | Two-flute tapered end mill with cylindrical shank type I—-SS
Square Two-flute tapered end mill with cylindrical shank type 1-S
end R | Two-flute tapered end mill with cylindrical shank type I—R
Q
;:5: Two-flute tapered end mill with cylindrical shank type 1—-L
E SS | Ball-nosed two-flute tapered end mill with cylindrical shank type I—-SS
5 Ball end Ball-nosed two-flute tapered end mill with cylindrical shank type I-S
% Ball-nosed two-flute tapered end mill with cylindrical shank type I—-R
.g Ball-nosed two-flute tapered end mill with cylindrical shank type I-L
— § SS | Multi-flute tapered end mill with cylindrical shank type I—SS
o
j% _E Square Multi-flute tapered end mill with cylindrical shank type I-S
:E B end R | Multi-flute tapered end mill with cylindrical shank type I—R
Q
g é Muiti-flute tapered end mill with cylindrical shank type I-L
?,_{ E SS | Ball-nosed multi-flute tapered end mill with cylindrical shank type I—SS
[ %
§- S | Ball-nosed multi-flute tapered end mill with cylindrical shank type I—S
= Ball end
E Ball-nosed multi-flute tapered end mill with cylindrical shank type I—R
S
< L | Ball-nosed multi-flute tapered end mill with cylindrical shank type I—L
SS | Two-flute tapered end mill with flatted cylindrical shank type I—SS
E Square S5 | Two-flute tapered end mill with flatted cylindrical shank type I-S
E end R | Two-flute tapered end mill with flatted cylindrical shank type I-R
« ') =
'_"g’ é L ] Two-flute tapered end mill with flatted cylindrical shank type I—L
= T
= s SS | Ball nosed two-flute tapered end mill with flatted cylindrical shank type I—SS
o -
3 S | Ball nosed two-flute tapered end mill with flatted cylindrical shank type I-S
= Ball end
o R | Ball nosed two-flute tapered end mill with flatted cylindrical shank type I-R
L | Ball nosed two-flute tapered end mili with flatted cylindrical shank type I-L
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Table 1 (continued)

Classification
Shape | Num- | Shape of Flute Name of type
Use | of ber of {end cut- length
shank | flutes |tingedge| -
) o SS | Multi-flute tapered end mill with flatted cylindrical shank type I—SS
% Aé Square Multi-flute tapered end mill with flatted cylindrical shank type I—S
I =E- g . end Multi-flute tapered end mill with flatted cylindrical shank type I—-R
% _é é L | Multi-flute tapered end mill with flatted cylindrical shank type I-L
'§ —; % SS | Ball-nosed multi-flute tapered end mill with flatted cylindrical shank type I—SS
% E > S | Ball-nosed multi-flute tapered end mill with flatted cylindrical shank type I-S
E I'E Ball end R | Ball-nosed multi-flute tapered end mill with flatted cylindrical shank type I-R
2 L. | Ball-nosed multi-flute tapered end mill with flatted cylindrical shank type I-L
S | Two-flute tapered end mill with cylindrical shank type 0-S
Er?;arc M | Two-flute tapered end mill with cylindrical shank type II-M
= é L | Two-flute tapered end mill with cylindrical shank type I—-L
% ’é E S | Ball nosed two-flute tapered end mill with cylindrical shank type I-S
%‘ —:% Ball end M | Ball nosed two-flute tapered end mill with cylindrical shank type I—M
% .g L | Ball nosed two-flute tapered end mill with cylindrical shank type I—L
% _.i S | Multi-flute tapered end mill with cylindrical shank type I—-S
g _é . esr?;are M | Multi-flute tapered end mill with cylindrical shank type 1-M
E & é L | Multi-flute tapered end mill with cylindrical shank type I-L
< é S | Ball-nosed multi-flute tapered end mill with cylindrical shank type -8
Ballend | M | Bali-nosed multi-flute tapered end mill with cylindrical shank type I-M
L | Ball-nosed multi-flute tapered end mill with cylindrical shank type {—-L
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Table 1 (concluded)

Classification
Shape | Num- | Shape of | o Name of type
Use | of berof |end cut- length
shank | flutes |ting edge g
S | Two-flute tapered end mill with flatted cylindrical shank type II-S
esr?cll’are M | Two-flute tapered end mill with flatted cylindrical shank type I—M
Q
= é L | Two-flute tapered end mill with flatted cylindrical shank type I-L
% 2 E S | Ball-nosed two-flute tapered end mill with flatted cylindrical shank type II—S
]
.E f Ball end M }Bali-nosed two-flute tapered end mill with flatted cylindrical shank type I—M
[
2 é L | Bali-nosed two-flute tapered end mill with flatted cylindrical shank type I—L
Lh)
<
E -% S | Multi-flute tapered end mill with flatted cylindrical shank type 0—S -
§ -§ Er(]]é.lare M | Multi-flute tapered end mill with flatted cylindrical shank type - M
= = L
E . 2 L | Multi-flute tapered end mill with flatted cylindrical shank type I—L
< X
z % S | Ball-nosed multi-flute tapered end mill with flatted cylindrical shank type I[—S
Ballend | M |Ball-nosed multi-flute tapered end mill with flatted cylindrical shank type I-M
L. | Ball-nosed multi-flute tapered end mill with flatted cylindrical shank type I—L
S | Roughing multi-flute tapered end mill with cylindrical shank type I-S
E esr‘jé‘afc R |Roughing multi-flute tapered end mill with cylindrical shank type I-R
<
= L | Roughing multi-flute tapered end mill with cylindrical shank type 1-L
<
-§ S Roughing ball-nosed mutti-flute tapered end mill with cylindrical shank type I—
= S :
— Pl
9 - : PR o —
2 _5 Ball end R Eoughmg ball-nosed multi-flute tapered end mill with cylindrical shank type 1
S _—
= = £ . | Roughing ball-nosed multi-flute tapered end mill with cylindrical shank type I—
g o L
° =
g "E:'I S | Roughing multi-flute tapered end mill with flatted cylindrical shank type I—S
oo A
éﬂ E eS[?élare R | Roughing multi-flute tapered end mill with flatted cylindrical shank type I-R
g1 2 . . o .
& o L | Roughing multi-flute tapered end mill with flatted cylindrical shank type I-L
=
= S Roughing ball-nosed multi-flute tapered end mill with flatted cylindrical shank
=, type I-S
Q
T Ball end R :{oughi_ng ball-nosed multi-flute tapered end mill with flatted cylindrical shank
5 ype [-R
= L Roughing ball-nosed multi-flute tapered end mill with flatted cylindrical shank
type I-L
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4 Shape and dimensions The shape and dimensions shall be as given in Fig. 1, Tables 2-

1 to 2-7, Fig. 2 and Tables 3-1 to 3-3.

Plain cylindrical shank )
S
4
Flatted cylindrical shank single flat
; ; - 3
Double flat ~—
B E——
R=05D 3

Recess {may be absence)
Sley,

\gD:

*D,
|

Ball end

Square end
Two-flute

tfk\.{

\

D,
\ |¢D;
od

L Lo

Square end Ball end
Multi-flute

Fig. 1 Shape of tapered end mill with cylindrical shank
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Table 2—1 Shape of tapered end mill with
cylindrical shank type I-SS
Unit: mm
: . Informative
Taper Shape of end cutting edge Shank diameter d reference
half-angle "Square end Ball end Tolerance {erl:;h g;’er' Major end dia.
a2 Minor end dia. D Ball radius R |Basic|Cylindrical | Flatted length D, | D,
- - y size indri
Basic | Toler- } Basic [Tolerance| Basic |Tolerance shan}ll(g Eﬁ:ﬁf”‘:ﬁlﬁ ! L
size | ance size js 12 size 813 )
30 +10 1 +0.050 0.5 +0.070 6 0 0 25| 47 1.04] 1.04
—0.018 —0.008
1.6 0.8 3 1.65] 1.64
2 1 6 50 2.11| 2.09
2.5 1.25 2.61| 2.58
3 1.5 3.11] 3.08
4 +0.060 2 7 51 4.12( 4.09
2.5 8 52 5.141 5.10
6 3 8 0 0 6.14( 6.09
—0.022 —0.009
8 +0.075 4 +0.090 10 10 60 8.171 8.11
10 5 12 0 0 67 |10.17110.09
—0,027 —-0.011
1 1 +0.050 0.5 +0.070 6 0 0 3.5 48 1,127 1. 11
—0.018 —0,008
1.6 0.8 4 1,741 1,71
2 1 8 52 2.28| 2,25
2.5 1.25 2.78 2,74
3 1.5 3.28| 3.23
4 +0.060 2 9 53 4.31| 4.25
5 2.5 11 55 5.38| 5.30
6 3 8 0 0 6.38( 6.28
—0.022 —0.009
8 +0.075 4 +0.090 10 13 63 8.45] 8.32
10 5 12 0 0 70 110.451{10.28
—0.027 —0.011
1°30 1 +0.050 0.5 + 0. 070 6 0 0 3.5| 48 1,18} 1,16
—0.018 —0.008
1.6 0.8 4 181} 1.77
2 1 8 52 2,421 2,37
2.5 1.25 2.92( 2.85
3 1.5 3.42| 3.34
4 +0.060 2 9 53 4.47| 4.37
5 2.5 11 55 5.58 5.45
6 3 8 0 0 6.68| 6.42
—0.022 -0.009
8 +0.075 4 +0,090 10 13 63 8.68| 8.47
10 5 12 0 0 70 110.68 (1042
—0.027 —0.011
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Table 2—1 (continued)
Unit: mm
Taper Shape of end cutting edge Shank diameter d 'rre‘{:r”e’r‘lig"e
Flute | Over-
half-angle Square end Ball end Tolerance length{all  {Major end dia.
a2 Minorend dia. D | Ball radius R |Basi¢| . . length ™5 T b
) ) size |Cylindrical |Flatted ; L ! :
Basic |Toler- | Basic |Tolerance| Basic |Tolerance shank cylindrical
size |ance size js12 size js13 h8 shank  hé6
, 2 +10 1 +0.050 0.5 +0.070 6 0 0 5 49 1.35| 1.32
—0.018 —0.008
1.6 0.8 6 50 2021 196
2 1 10 54 270 2.63
2.5 1.25 3.20| 3.11
3 1.5 3,707 3.60
4 2 12 56 | 4.84] 4.70
5 +0,060 2.5 8 0 0 15 59 6.05| 5.88
—0.022 -0,009
6 3 7.05| 6.84
8 +0.075 4 +0.090 | 10 18 68 9.26| 8.98
10 5 12 0 0 75 |11.26(10.91
—0.027 —0,011
2°30° 1 +0.050 0.5 +0.070 6 0 0 5 49 1.44) 1.39
—0.018 —0.008
1.6 0.8 6 50 2.12| 2.06
2 1 10 4 2.87| 2.79
2.5 1.25 3.37) 3.27
3 1.5 3.87( 3.75
4 2 12 56 5.05( 4.88
5 +0.060 2.5 8 0 0 15 59 6.31] 6.10
-0,022 —0.009
6 3 7.31} 7.05
8 +0.075 4 +0.090 10 18 68 9,57 9.23
10 5 12 0 4] 75 111.57|11.15
—0.027 ~0.011
3 1 +0.050 0.5 +0.070 6 0 0 S 49 1.52| 1,47
—0.018 —0.008
1.6 0.8 6 50 2.23] 2.15
2 1 10 54 3.05{ 2.95
2.5 1.25 3.55| 3.42
3 15 4.05f 3.9
4 2 12 56 5.26] 5.05
5 +0.060 2.5 8 0 0 15 59 6.57( 6,32
, -0.022 —0.009
6 3 10 65 7.57| 7.27
8 +0.075 4 +0.090 18 68 9. 891 9,48
10 5 12 0 0] 75 (11.89}11.38
—0.027 —0.011
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Table 2—1 (concluded)
Unit: mm
Taper Shape of end cutting edge Shank diameter d e | igfgrrmg"e
half-angle Square end Ball end Tolerance le,?gfh al;/er' Major end dia.
a2 Minorend dia. D | Ball radius R |Basic| cyjindrical | Flatted length™ p, T D,
- . , ize S
Basic |Toler- | Basic |Tolerance] Basic |Tolerance| shan}l](8 cg lmliir ‘Cﬁl ! L
size |ance size js12 | size js13 shan 6
4 + 10 1 +0.050 0.5 +0.070 6 0 0 5 49 1.70| 1.63
—0.,018 —0.008
1.6 0.8 6 50 2.44 2.33
2 1 10 54 3.40] 3.26
2.5 1.25 3.90] 3.73
3 1.5 4.40| 4.20
4 2 12 56 5.68] 5.41
5 +0.060 2.5 8 0 0 15 59 7.101 6.76
—0.022 —0.009
6 3 10 65 8.10| 7.69
8 +0.075 4 +0,090 12 0 0 18 75 {10.52( 9.98
—0.,027 —0.011
10 5 12,52 {11.84
5 1 +0.050 0.5 +0.070 6 0 0 5 49 1.881 1.79
—0.018 —0.008
1.6 0.8 6 50 2,65} 252
2 1 10 54 3.75] 3.58
2.5 1.25 4.25( 4.04
3 1.5 4.75) 4,50
4 2 8 0 0 12 56 6.10] 5.77
—0.,022 -0.009
5 +0.060 2.5 15 59 7.63] 7.21
6 3 10 65 8.63]| 8,12
8 +0.075 4 +0.090 12 0 0 18 75 |11.15110.48
—0.027 —0.011
10 5 13.15]12.31

Remarks 1 Tolerances of flute length, [ and overall length, L shall be tolerance class ¢
(coarse) specified in JIS B 0405.

2 For the center holed type, JIS B 1011 shall be applied.
The shape and dimensions of shank shall be according to type R of JIS B 4005.
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Table 2—2 Shape of tapered end mill with
cylindrical shank type I-S
Unit: mm
Taper Shape of end cutting edge Shank diameter d Informative
half-angle Square end Ball end Tolerance Erl:gt:h ?l;’“‘ Major end dia.
al2 Minor end dia. D Ball radius R Biézl(S:iC Cylindrical Fla.tted‘ lengthl p, D,
Basic | Toler- | Basic |[Tolerance] Basic [Tolerance| shank cylindrical | 1 L
size |ance | size 512 | size s 13 h8 shank  hé
30 + 10 2 +0.050 1 +0.070 6 0 0 10 54 2,171 2.16
—0.018 —0.008
2.5 1.25 267 2.65
3 1.5 3.17] 3.15
4 +0.060 2 12 56 4211 4.18
5 2.5 14 58 5.241 5.20
6 3 8 0 0 6.24) 6.19
—0.022 —0.009
8 +0.075 4 +0.090 10 17 67 | 8.30) 8.23
10 5 12 0 0 74 110,30 10.21
—0.027 -0.011
1 2 +0.050 1 +0.070 6 0 0 13 57 2,45} 2.42
—0.018 —0.008
2.5 1.25 295 2.91
3 1.5 3.45| 3.40
4 +0.060 2 16 60 | 4.56| 4.49
5 2.5 19 63 | 5.66( 5.58
6 3 8 0 0 6.66| 6.56
—0.022 —0.,009
8 +0.075 4 +0.090 10 22 72 8.77| 8.63
10 5 12 0 1) 79 110.77)10.60
—0.027 -0.011
1°30’ 2 +0.050 1 +0.070 6 0 0 13 57 2,68 2.63
—0.018 —0.008
2.5 1.25 3.18} 3.12
3 1.5 3.68( 3.60
4 +0.060 2 16 60 4.84) 4.73
5 2.5 19 63 6.00| 5.87
6 3 8 0 0 7.00| 6.84
--0.022 —0.009
8 +0.075 4 +0.090 10 22 72 1 9.15| 8,95
10 5 12 0 0 79 111.15110.89
, —0.027 —0.011
2° 2 +0.050 1 +0.070 6 0 0 18 62 3.261 3.19
—0.018 —0.008
2.5 1.25 3.761 3.67
3 1.5 4.26] 4.15
4 2 21 65 5.471 5.33
5 +0.060 | 2.5 8 0 0 25 | 69| 6.75] 6.57
—0.022 —0.009
6 3 7.75( 7.54
8 +0.075 | 4 +0.09 | 12 0 0 30 | 87 [10.10| 9.82
—0.027 -0.011
10 5 ' 12l..10 11.75
| =4 ") " | |
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