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3 -  

B R I E F  HISTORY 

The I S 0  Recommendation R 240, I t i terc~l ian~eabi l i t~  dimensions f o r  milling cutters and cutter arbors ~ 1. Metric series ~ 

2. Inch series, was drawn up by Technical Coiiiniittce ISOiTC 29, Smnll tools, the Secretariat of which i, held by the Association 
Française de Normalisation (AFNOR). 

Work on this question led to  the adoption of a Draft I S 0  Recommendation. 

In September 1959, this Draft IS0  Recommendation (No, 306) was submitted to  all the IS0 Member Bodies for enquiry. 
I t  was approved by 20 Member Bodies. One Member Body opposed the approval of the Draft. 

This Draft I S 0  Recommendation was then submitted by correspondence to the IS0  Council, which decided, in December 
1961, to accept i t  as an I S 0  RECOMMENIIATION. 

UKlEF HlSTORY M L A I  I N G  TO THE 2nd EDITION 

E nrther :U a p r o p d  indde by a Working G i o q  of  Technicai C ommittee 1SO/ 1 C ;Y, it was decided t o  
prepare a revision of 1.50 Recoiiirriendation K 240 1961 and a Draft IS0 Recoininendatior, was prepared on this 
wbject. 

In June 1968, this Eraft IS0  Recommendation (No. 1632) vias circulated to  all the IS0 Member Bodies 
for enquiry. It was approved, subject t o  a few modifications of an editorial nature, by the following Member 
Bodies : 

Australia 
Austria 
Belgium 
Czechoslovakia 
France 
Germany ,+ 
Hungary 
India 
Ireland 

Israel Switzerland 
Italy Thailand 
Net herlands Turkey 
Peru IJ.A.R. 
Poland IJnited Kingdom 
Portugal IJ.S.S.R. 
South Africa, Rep. of Yugoslavia 
Spain 
Sweden 

Two Member Bodies cpposzd the approval of the Draft : 

Japan 
1J.S .A 

This Draft IS0  Recommendâtion was  then siibmitted by correspondence i n  :he is0 Council, which decided, 
in October 1969, to accept ït as the second edition of IS0 Recommendzticn R 240-1961, the title of which has 
been modified as  follows : Interchangeability dimensions for milling eutfers and cutter arbors or cutter mandrels - 
Metric series and inch series. 

This edition (2nd edition) cancels and replaces the first edition of IS0 Recommendation R 240-1961. 
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ISO/R 240-1969 (E) - 7 -  

IS0 Recommendation R 240 October 1969 

INTERCHANGEABILITY DIMENSIONS FOR MILLING CUTTERS 

AND CUTTER ARBORS OR CUTTER MANDRELS 

METRIC SERIES AND INCH SERIES 

I. SCOPE 

This IS0 Recornirieidation applies t o  all types of milling cutters rriuiirited on  cutter arbors or rriandïels 

I t  gives the dimensions for interchangeability between the cutter and the arbor or  mandrel, i.e. the diameter of 
the bore and the arbor or mandrel and elements of the drive. whether by keying or  tenon. 

It comprises two completely distinct series* designated respectively : 

Metiic Series . . . . . . . . . .  

inch Series . . . . . . . .  

TabIes 1 and 2 
3 and 4 

5 and 6 
7 and 8 

For each of the two serizs, two groups of tables hare  been established. relating respectibeiy to  

- key drive, 

tenon drive. 

For each table giving original diniensions of the series in question. there IS  a Luiiesponding table giving the 
conversion into the other y ~ s t e m  of measurenient 

2. INTERCHANGEABILITY 

Thc Metric Series and th- IWJI Seric.5 urs nor in:ercliavgeable. i n  any one series ihere is complete interchangeability 
between elements whether their dimensions are expressed in inches or in millimetres, the first being a straightforward 
conversion of the second and vice versa. 

There is, however. no possibility of inteichangeabiiity between the metric series and the inch series, and there is 
thus not one universal series. but two completely distinct series. 

* As it was not possible to achieve unanimeus international agreement on a single universal series, each national Member Body will 
therefore have t o  choose only one of these two series for its national standard, the second being reserved for use in exporting to 
those countries which have choseri the alternative series. 
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3.1 Key drive 

ISO/R 240-1969 (E) - 8 -  

Keyway 
in cutter Key section 

rectangular L apt ni 

-I,""- a ,  

, , a ,  
1 1  i 
I I  

V I 

I ~ 

TABLE 1 - Original dimensions in millimetres 

C1 

DimaishlTolerance 

e r d U b C 

oleranc 'oleranc Dimaisbl oleranci 

0 
- 0.08 

+ 0.1 4 0 

0 
- 0.1 O .4 

+ 0.09 
0 0.16 0.16 

0.6 0 
- 0.2 

21.11 
1 .O 2411 

+ 0.15 
0 

O 
- 0.09 

O 
- 0.15 

0.25 0.25 
0 

- 0.3 

1.2 

1.6 
0.40 O .40 

+ 0.20 
O 75.01 O 

- 0.5 
2 .O 

107.0 O 
- 0.20 2.5 0.60 0.60 

* The 24 X 14 key for a diameter of 100 has been replaced by the 2 5  X 14 key specified in I S 0  Recommendation R 773,Rectangular 
or square parallel keys and their corresponding keyways (Dimensions in millimetres). 
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- 9 -  ISO/R 240-1969 (E) 

TABLE 2 - Conversion into inches 

NOTE relating to  Tables 1 and 2 

Tolerances r' 

on d (except for gear hobs *) : 
on the arbor . . . . . . . . .  h6 
on the cutter . . . . . . . . .  H7 

ona  : 
for keyway in arbor : 

free keying . . . . . . . .  H9 
close keying . . . . . . . .  N9 

for keyway in cutter . . . . . . .  C11 

key . . . . . . . . . . .  h9 

o n b . .  . . . . . . . . .  h l l  

For dimensions in inches, direct conversion into inches of the metric values of h6, h9, h l l ,  H7, H9, N9 and C11 ** 

* 

* *  See I S 0  Recommendation R 2 8 6 ,  I S 0  System of limits and f i ts  - Part I : General, tolerances and deviations. 

These tolerances will be established later. 
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ISO/R 240-1969 (E) 
- 10 - 

3.2 Tenon drive 

TABLE 3 Original dimensions in millimetres 

Cutter Arbor I 

l l ldX 

~ 

r 

niax. )unanKi 

O .3 

O .4 

0.5 

5 I 3 1 2.0 O .3 

O .4 

0.5 

5.4 1 4.0 

6.4 4.5 0.8 

5 .O 
8.4 1 .O 

5.6 

0.6 O .G 
10.4 6.3 *- 0.8 0.8 

16.4 1 ,I:: 1 
18.4 3 .O 

20.5 I 11.2 

1 .O 1 .O 
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ISO/R 240-1969 (E) - 11 - 

d 

TABLE 4 - Conversion into inches 

a b r al bl rl ksig- 
iatior 

5 

8 

I Arbor I Cutter 

I max. I 1 max. I I I 

0.020 

I ~~ 

10 10.3937 

19 

22 

27 

32 

40 

50 

60 

- 

- 

- 

- 

- 

- 

0.7480 

0.8661 

1 .O630 

1.2598 

1 S748 

1.9685 

2.3622 

0.236 0.157 

0.177 

0.197 

O .O20 

0.315 

0.024 
0.394 0.220 

0.472 0.248 

0.551 0.276 
0.03 1 

0.252 0.177 0.030 

0.197 
0.33 1 0.040 

0.220 

0.410 0.248 
0.050 

0.488 0.276 

0.567 0.316 0.060 

e 

0.01 2 

0.016 
+ 0.004 

O 

0.020 

0.024 

+ 0.008 
O 

0.03 1 4- 
0.039 

0.004 

0.005 

(1) + z  =maximum permissible deviation between the axial plane of the tenon and the axis of the arbor of diameter d .  

NOTE relating to Tables@ and 4 

Tolerances 

- on d (except for gear hobs *) : 

onthearbor  . . . . . . . . .  h6 
on the cutter.  . . . . . . . .  H7 

- o n a a n d b  . . . . . . . . .  h l l  

- o n a l  . . . . . . . . . . .  H11 

- o n b l  . . . . . . . . . . .  H13 

For dimensions in inches, direct conversion into inches of the metric values of h6, h l l ,  H7, H11 and H13 **. 

* 
* *  See I S 0  Recommendation R 206 ,  I S 0  System of limits and fits - Part I : General, tolerances and deviations. 

These tolerances will be established later. 
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ISO/R 240-1969 (E) 
- - 12 - 

4. INCH SERIES 

4.1 Key drive Keyway 
in cutter Keyway 

in arbor i , a ,  Key 1 section 

TABLE 5 - Original dimensions in inches 

min. 

0.328 0.432 
0.020 i 0.453 0.557 

r 
max. 

rl 

mas.  

0.020 0.020 0.094 

5 
B 

I I 

0.563 0.698 1 I 0.125 1 
32 
- 

3 
64 

I 
32 
- 

3 w 

I 7 1  

0.844 I 1.104 I & I 1 I 0.250 

I i $  I 0.312 

I 1 $ I 0.375 
1 

16 
- 

3 
32 
- 

1 
16 
- 

3 
32 
- 

0.500 

0.625 

I 3 I 0.750 

E 1 .O00 3.375 I 4.390 I 
NOTE 
Tolerances 

- on d (except for gear hobs*) : 

on thearbor . . . . .  - 0.0005 in 
- 0.0010 
+ 0.00075 in 
+ 0.00025 on thecutter.  . . . . .  

- o n a :  
for keyway in arbor 

O 
- 0.001 in 

. for keyway in cutter . . . . . . .  C11 

. . . . . . . . . . .  for key O in - 0.005 

~ o n c  . . . . . . . . .  

~ o n c l .  . . . . . . . .  

O in - 0.005 

+0.015 in 
O 

For dimensions in inches, direct conversion into inches of the metric 
values of C11** .  

* 
* *  See IS0  Recommendation R 286,  I S 0  System of limits andfi ts  - 

These tolerances will be established later. 

Part I : General. tolerances and deviations. 
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