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There has recently been a proliferation of new designs
of chip breaking devices and a need has arisen to
provide an independent basis for the assessment of

the performance of these tools., The manufacturer’s
informaﬁion, Whilst accurate and sometimes extensive,
doess not help the tool user to compare one tool with
another, nor does it lead him to a better design if
the tool in question does not quite suit his Jjob. The
problem dealt with here is one of providing a unified
approach to assessing thé chip breaking pérformance of

a diverse range of devices.

Firstly, it is necessary to have a new look at the
relationships between the simple~grooved tool and its
chip breaking performance with the intention of
re-stating the expressions in such a way as to provide
a less theoretical guide to tool specification for the
use of tool uéérs in industry. The simple grooved
tool referred to is one with a single, deep and curved
groove which runs parallel to the cutting edge leaving

a short land (figure 1). The theory to predict the

chip breaking performance of this tool with reference to

groove width, land length and 1andkangle and the
workpiece material has been presented previously by
Worthington et al (4,2). This work is extended here
to include a wider range of cutting conditions and
vorkpileces. By building up a new set of data iﬁ was
also possible to give an appraisal of the practical

value of any information offered to tool users.




A survey was undertaken to discover what information
the industrial users most required concerning
chip-~breaking problems. The findings were somewhat
discouraging since, although many problems were
readily acknowledged, very little thought had been
given to their solution, Three main problem &areas

were identified:

a) Tool users and some small manufacturers afe nowv
aware of the basic principles of chip breaking
and therefore they rely on trial and error methods
when selecting or designing chip breaking devices,

b) Problems are more acute when machining some

special steels.

.¢c) The facilities wvhich are available in modern
tool designs are not being exploited to the best

advantage.
The 1list of firms visited is given in Appendix A.

A mumber of times during thilis survey discussionc took

place with the craftsman who knew by experience

"exactly where to grind the chip breaking groove for
each particular job znd the production manager

adniltted that there was nothing to replace this !

i}

ey

vorker. It is perhaps because the Sheffield arsa has
been Tortunate in having excellent craftsmen in its
manufecturing industry that there is now such a lack of

documented information within lthese Tirie.



As automatic production lines have taken over and tungsten
carbide and ceramic tools are being more widely used the
problems of controlling swarf have become more serious
since cutting speeds are much faster and down time is
more expensive, The main work of the firms visited is
automatic or semi-automatic and most firms had volumes

of manufacturers’ data on the wide range of sophisticated
tools now available, but this information was largely of
a commercial nature and was non-scientific, Advancements
in sintering and coating technologies have enabled
highly complex forms to be produced, for example curved
cutting edges, protrusions on the tool face and multiple
chip breaking grooves, Whilst these new designs may be
improvements they have unfortunately added to thergéneral
confusion among cutting tool users. The approach by
industry to finding the optimum tool for a particular
operation is to conduct trials on a raﬁge of tools end

to select the.one which gives the best performance.

This is an expensive approach, partly because considerable
time is involved and partly because little is learned to
help with a similar problem later, also it doss not
necessarily lead to the optimum tool configuration.

There is a need for guildelines concerning the influence
of tool gedmetry on chip bresking performance winich
should be presented in such a way that the cutting tool
user will know the dimensions to aim for, and what he is

compromising if the ideal tool is nect available.



The second part of the project is concerned with
providing some guidance when using these more complex
chip breaking devices. The behaviour of a number of
commercial tools is investigated. The contours which
feature on these todls can be classified to a certain
extent, for eiample, curved cutting edge, shallow groove
and multiple groove are all features which can be
identified on the range of tools examined, The
assessment of the commercisl tools and the subsegquent
guidelines are based on these features in the hope that
this will facilitate the analysis of all tool configura-

tions.

The report gives details of tests performed on the

simple grooved tool and on a selection of commercial tools.
A nomogram to determine the chip bresking performance of
simple grooved tools has been devised using these and
previous results and is presented in the report. The

chin breaking performance of various commercial +tools is
discussed and guidelines are given forlhow a number of

unconventional forms affect the chip breaking performance.



CHAPTER 2

A CRITICAL APPRATISAL OF
PREVIOQOUS VIORK OIf GROOVE
TYPE CHIP BREAKERS
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