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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 142 "Woodworking
machines – Safety", the secretariat of which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by September 2001, and conflicting national
standards shall be withdrawn at the latest by September 2001.

This European Standard has been prepared under a mandate given to CEN by the European
Commission and the European Free Trade Association. This European Standard is considered to be
a supporting standard to those application and product standards which in themselves support an
essential safety requirement of a New Approach Directive and which make reference to this
European standard.

Annex A is normative and Annex B is informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.

Introduction

The content of this standard is aimed at eliminating hazards which can lead to overloading of the
shank of shank mounted milling tools for woodworking by excessive rotational speeds.

1  Scope

This European Standard specifies the determination of the maximum speed for given eccentricity at
clamping devices for the shank strength of milling tools with cylindrical shank and marking of the tool.
It applies to shank mounted milling tools for woodworking irrespective of whether they are mounted
perpendicularly or horizontally.

This standard complements EN 847-1 : 1997.

2  Normative references

This European Standard incorporates, by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of
any of these publications apply to this European Standard only when incorporated in it by amendment
or revision. For undated references, the latest edition of the publication referred to applies (including
amendments).

EN 847-1 : 1997 Tools for woodworking - Safety requirements - Part 1 : Milling tools and circular
saw blades

EN 1050 : 1996 Safety of machinery - Principles for risk assessment

ISO 1940-1 : 1986 Mechanical vibration - Balance quality requirements of rigid rotors –
Part 1 : Determination of permissible residual unbalance.
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3  Quantities and units

a  axis of rotation
Figure 1 - Illustration of quantities and units

d1 is the tool diameter mm

d2 is the shank diameter mm

E is the modulus of elasticity N mm-2

eper
is the permissible gravity centre displacement : 

n

G

shank  

  30
 = eper
��

� mm

esp is the eccentricity at clamping device 1) mm

f is the form factor :

f = 0,04 + 0,17 � ln (mcut) 

This is an empiric formula of which the result is only valid between 0,6 and 0,9. If
the result is less than 0,6 use 0,6, and if the result is greater than 0,9 use 0,9.
The form factor takes into account the deviation of the actual form (e. g. gullet;
flattening) from the solid body form of the tool without shank.

NOTE  In (mcut) is the natural logarithm of mass of the tool without shank.

 (./.)

G is the product of the permissible eccentricity and the angular velocity according
to ISO 1940-1 : 1986

mm s-1

                                      
1) It is intended to determine mean values for stationary routing machines and hand held routing
machines by concluding serial tests in order to provide the designer with safety indications and to
reduce hazards.
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I is the second moment of area : I     = 
64

4
2d

��
mm4

l1 is the tool height mm

l0 is the free shank length : l0 = lg - le mm

ls is the distance of gravity centre measured from the end of the clamping device mm

le is the clamping length mm

lg is the total length of shank mm

mcut is the mass of tool without shank (as solid body) g

m* is the reduced mass of the total tool :

m* = f � mcut 
4

1
 +  � d2

2 � � � l0 � ����

The value ¼  takes into account the fact that the mass of the free shank is not
placed in the center of gravity of the milling tool.

If known the reduced mass can be replaced by the real mass.

g

n is the operational speed min- 1

nshank is the maximum permissible rotational speed with regard to shank strength min-1

S is the centre of gravity

W
is the section modulus :    =W 

32

3
2 

d
��

mm3

�W is the fatigue strength under reversed bending stresses N mm-2

� is the density of shank material g mm-3

4  List of hazards

Table 1 shows the list of hazards.

Table 1 - List of hazards

Hazard according to
EN 1050 : 1996

Condition or causes of
hazard related to the tool

Corresponding clause of
this European Standard

Mechanical hazards due to :

- inadequacy of mechanical
strength

Breaking of the tool 6

Vibration Dynamic unbalance of tool 6
Variations in the rotational speed
of tools

Breaking of the tool 6
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5  Tool marking

As an exception to the permissible speed range according to 7.4 of EN 847-1 : 1997, shank mounted
milling tools shall only be marked with the value of nshank or nmax according to 6.1.3.1 of
EN 847-1 : 1997, whichever is the lower. Additionally the permissible eccentricity shall be marked
(e. g. nmax 12 000 e 0,06). The maximum free shank length shall also be marked as illustrated in
figure 2.

Figure 2 - Marking of the maximum free shank length

6  Safety requirements

For composite tools "G" shall be 16 or less for the balance quality grade 16 according to ISO 1940-
1 : 1986. For complex tools "G" shall be 40 or less for the balance quality grade 40 according to
ISO 1940-1 : 1986.

For calculation of n with a given esp the following equation applies:
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For calculation of esp with a given n the following equation applies :
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The safety requirements for the shank strength are fulfilled when using the given tool and material
sizes with defined free shank length lo, gravity centre displacement eper and eccentricity at clamping
device esp, the maximum permissible rotational speed for the shank nshank is not exceeded during
operation. The cutting force is not significant in comparison with the centrifugal force. Therefore the
cutting force has not been taken into account.

For general use nshank shall be calculated for  esp = 0,1 mm and for tools used on NC- and CNC-
machines nshank shall be calculated for esp = 0,06. In other cases the value of esp shall be taken
according to the equation.

For the operation of complex shank mounted milling tools it has to be considered that the maximum
permissible operational speed may not exceed the lower value of the two maximum speed values for
the shank strength (nshank) as well as the strength to overspeed load (nmax) in accordance with 6.1.3.1
of EN 847-1 : 1997.

The minimum value for the clamping length le shall be as given in table 2 :
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Table 2 - Clamping length

d2 � 10 mm 10 mm < d2 < 25 mm d2 � 25 mm

le � 20 mm le � 2 � d2 (mm) le � 1,8 � d2 (mm)

The tolerance of the shank diameter d2 shall be g7 for d2 � 12 mm and g8 for d2 < 12 mm.

The measured eccentricity em shall be � esp.

The method of measuring the eccentricity em at clamping devices, as given in annex A shall be used.
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Annex A  (normative)

Method of measuring the eccentricity at clamping devices

The diameter of the test mandrel is the nominal diameter of the clamping device.

For the test mandrel the following shall apply :

a) test mandrel diameter tolerance : g7/g8 in accordance with clause 6;

b) test mandrel cylindricity : 0,002 mm;

c) test mandrel straightness : 0,002 mm;

d) test mandrel roundness : 0,002 mm;

e) surface without longitudinal marks;

f) surface roughness : max. Rz = 4 �	


g) surface hardness : 58 + 3 HRC.

Figure A.1 - Illustration of the measuring method

1 Driving spindle/Clamping device shank
2 Clamping device
3 Test point 1
4 Test point 2
5 Test mandrel
L1 10 mm
L2 (lg + l1) - le
t1 run-out at test point 1
t2 run-out at test point 2
� angular deviation

For the calculation of the measured eccentricity em the following equation applies :

Measured eccentricity : e
t t

e sp
4

21
m   

+ 
 = �
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