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Foreword

This Part of BS 4185 has been prepared under the direction of the Machine, 
Engineers and Hand Tools Standards Committee and is based on a draft 
submitted by the Advanced Manufacturing Technology Research Institute 
(AMTRI) formerly the Machine Tool Industry Research Association (MTIRA).
The theoretical basis of the calculation is explained in Appendix A and the 
purpose of the standard is to assist in determining the correct size of centre hole 
to be drilled into workpieces.
The full equations given in Appendix A can be used to obtain more accurate 
results. However, it should be clearly understood that if d, D, DW and Ft are all 
independent variables then the choice of values of d and D becomes a task 
needing a computer.
The standard considers only the stress in the workpiece. The assumptions can, it 
is agreed, lead to a larger size than is strictly necessary being selected or could, 
in extreme cases, indicate no acceptable choice being possible. The recourse then, 
as indicated above, is to use the full equations.
It should be noted that nowhere is the shear stress in the supporting centre 
featured in the calculations.
The range of sizes of centre hole covered in this standard is from d = 0.5 mm to 
d = 10 mm as in BS 328-2 but the range has also been extended by including part 
of the preferred series from d = 12.5 mm to d = 50 mm which takes account of 
DIN 333 and DIN 332-7 published by the Deutsches Institut für Normung (DIN).
A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, 
pages 1 to 12, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on the 
inside front cover.
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1 Scope
This Part of BS 4185 describes a method for the 
determination of the pilot diameter, d, of a 60° 
centre hole, type A, B or R as illustrated 
in Appendices A to C of BS 328-2:1972, covering the 
range 0.5 mm u d u 50 mm.
This method applies only to workpieces satisfying 
the following conditions:

a) force acting at the centre hole, FG, 
u 180 000 N;
b) cutting force, Fs, u 110 000 N;

c) where  W 3 or W 6.3 (see BS 328-1 for D 

in relation to d) (see also clause 2).
NOTE 1 The theoretical concept is explained in Appendix A and 
additional considerations are given in Appendix B.
NOTE 2 A typical centre hole is illustrated in Figure 1.
NOTE 3 The titles of the publications referred to in this 
standard are listed on the inside back cover.

2 Symbols
For the purposes of this Part of BS 4185, the 
following symbols apply.

3 Definitive equation
The diameter d (in mm) of the pilot bore of the 
centre hole is given by the equation:

where 

NOTE For symmetrical workpieces, FG is the force in N 
equivalent to half the workpiece mass (in kg). For asymmetrical 
workpieces see 4.2.2.

The cutting force Fs (in N) is given by:

The cross-sectional area of chip q (in mm2) is given 
by:

where
feed per revolution and depth of cut are 
measured in mm.

The safety factor s is given by:
s = 1.75

The relationship between the tensile strength of the 
material, Öu, and the 0.2 % proof stress of the 
material, Ö0.2, is approximated by:

Symbol Term Units

Ae
a Projected area mm2

C1, C2 Fixed centres (see Figure 2) —
D Diameter of large end of 

the 60° taper (see Figure 1)
mm

De
a External diameter of 

thick-walled pipe
mm

Di
a Internal diameter of 

thick-walled pipe
mm

Dw Diameter of workpiece when 
cutting operations are 
completed (see Figure 1)

mm

d Nominal diameter of the 
cylindrical pilot bore of the 
centre hole (see Figure 1)

mm

F1, F2 The force acting at the centre 
holes due to mass of workpiece 
for asymmetrical workpieces 
(see 4.2.2 and Figure 2)

N

FG Force acting at the centre hole 
due to mass of workpiece

N

Fs Cutting force N
Ft Total force N
NOTE Ft = FG + Fs [see equation (2)]

ks Specific cutting force N/mm2

l1, l2, l3, l4 Lengths (see 4.2.2 and
Figure 2)

mm

Dw
D

--------
Dw
D

--------

M1, M2, M3 Gravitational forces due 
to masses (see 4.2.2 and
Figure 2)

N

Pa Internal pressure N/mm2

q Cross-sectional area of chip mm2

s Safety factor —
Ömax

a Maximum shear stress N/mm2

Öu Tensile strength of machined 
material

N/mm2

Ö0.2 0.2 % proof stress of the 
machined material

N/mm2

a Referred to in Appendix A only.

(1)

Ft = FG + Fs (2)

Fs = ks q (3)

q = feed per revolution × depth of cut (4)

Ö0.2 = 0.6 Öu (5)
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Figure 1 — Typical centre hole

Figure 2 — Forces due to gravity for an asymmetrical workpiece
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