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Abstract

Due to the many advantages, the using of mechanical fixed cutting inserts extents to development of different
cutting tools, like the reamers. Roughing reamers with switchable inserts that use WNMG mechanical fixed
inserts are used for both enlarging and reaming. Knowing the value of the electrical current at cutting is
important because it provides much information regarding the quality appreciation of the tool, which is
determined by the tool life of the used cutting inserts. In this paper there are experimentally determined values
of the electrical current at cutting at processing 1C45 steel with roughing reamers in the range of diameters of
20+153 mm that use at cutting edge mechanical fixed WNGB080408-P30 cutting inserts.
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1. Introduction

The cutting process still remains the main method for processing metals due to the diversity of the
obtained parts and also to the obtained precision. There were developed new processing systems and
new types of cutting tools that completes the processing systems. Using robust tools that allow
obtaining a high precision became a necessity. Another necessity it becomes the using of a large
diversity of cutting tools that allow obtaining complex surfaces. The manufacturing companies of
cutting tools (ex. [5]) extend the use of mechanical fixed cutting inserts to the construction of tool
systems. There are no exceptions to the roughing reamers which are frequently used cutting tools. In
the bibliographic source [5] are presented roughing reamers on range of diameters (ex. 20+24, 23+27,
26+33, ..., 130+153). According to [5], in Figures 1 and 2 (where: 1 - cutting insert type WNGB; 2 -
channels for cutting fluid) it is presented the design and the image of a roughing reamer that uses
WNMG080408-P30 mechanical fixed cutting inserts, used at processing 1C45 steel.
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Fig. 1. The design of a roughing reamer with Fig. 2. The image of a roughing reamer with
mechanical fixed cutting inserts [5] mechanical fixed cutting inserts [5]

The roughing reamer has two cutting edges, the possibility of adjusting the diameter and inner
cooling to the cutting edge. It can be used for regular holes but also for deep holes and the mechanical
fixed inserts can be of different types acquisitioned from different manufacturers, between them being
the WNMGO080408-P30 type.
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2. Experimental Data
The quality appreciation of a cutting tool and the wear state of the cutting edge can be done
knowing the electrical current resulted from the cutting process (e.g. [1...4]). To estimate the value of
the electrical current at cutting, because the roughing reamer is more expensive than a cutting tool
support used for turning and the enlargement with mechanical fixed inserts can be assimilated with
turning using two cutting tools diametrically opposed, the estimation strategy involves the next steps:
* Acquisition of six cutting inserts type WNMG080408-P30 and a cutting tool support;
* Measuring electrical current at turning 1C45 steel;
* Quality appreciation of cutting tools;
* Estimation of electrical current at cutting at processing with roughing reamer;
* Quality estimation of the roughing reamer.
There were acquisitioned six cutting inserts from producer "X”. The cutting inserts are titanium
coated with a 2 pm layer and it was used a MWLNR 2020 K 08N type support.
The experiments were done on 1C45 material which has the following chemical composition:
C = 0.45%, Si = 0.22%, Mn = 0.56%, P = 0.025%, S = 0.034. The tensile strength of 1C45 steel is 660
MPa (660 N/mm?2) and the hardness is 224 HB.
The measurement of the electrical current at cutting was done with the experimental stand
presented in Figure 3.

Fig. 3. Experimental stand used in measuring process of the electrical current at turning
1 - an universal lathe; 2 - part; 3 - cutting tool; 4 - electrical current collector;
5 - a digital multi-meter with a data acquisition function; 6 - a PC

The multi-meter has a software that allows data acquisition from second to second and exports the
measured values in an Excel file.

The experimental results are presented in Table 1.

Analyzing data from Table 1, but also Figures 4 and 5, it can be seen that the cutting inserts from
producer "X” present different quality. Inserts 2, 3 and 4 present similar quality because the values of
the average electrical current voltage are similar. Inserts 1, 5 and 6 present different quality than
inserts 2, 3 and 4. So, the cutting insert 1 is better than inserts 2, 3 and 4 because the average voltage
of the electrical current is lower. As the value of the voltage of the electric cutting current is directly
proportional to the temperature in the cutting zone it results that the first insert will cut better and
will have a longer tool life. In the specialty literature it is estimated the variation of tool life. Inserts 5
and 6 present a lower quality than inserts 2, 3 and 4 because the average value of the electrical current
voltage is higher and also the temperature in the cutting zone is higher resulting a shorter tool life of
the cutting edge.

If in the roughing reamer there are fixed the inserts 1 and 6 the cutting tool will be unbalanced
from tool life point of view. Insert 6 will get first to the admissible wear and the insert 1 can cut with
almost 23% longer (according to [2]). As the inserts are being changed at the same time it result a loss
of 23% from the cost of an insert.
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Table 1. Experimental values for the electrical current at cutting

. . Voltage "U” of Average values of the
No. of insert and cutting . .
arameters No. of edge electrical current at electrical current at
p cutting [mV] cutting voltage [mV]
1 1.1 7.9
Cutting speed: 107 m/min
Feed: 0.208 mm/rev 1.2 8.7 8.77
Cutting depth: 1.5 mm 1.3 9.7
2 2.1 10.1
Cutting speed: 107 m/min
Feed: 0.208 mm/rev 2.2 11.0 10.93
Cutting depth: 1.5 mm 2.3 11.7
3 3.1 10.1
Cutting speed: 107 m/min
Feed: 0.208 mm/rev 3.2 111 11.07
Cutting depth: 1.5 mm 3.3 12.0
4 4.1 10.3
Cutting speed: 107 m/min
Feed: 0.208 mm/rev 4.2 114 11.33
Cutting depth: 1.5 mm 4.3 12.3
5 5.1 11.6
Cutting speed: 107 m/min
Feed: 0.208 mm/rev 5.2 12.3 12.17
Cutting depth: 1.5 mm 5.3 12.6
6 6.1 12.3
Cutting speed: 107 m/min
Feed: 0.208 mm/rev 6.2 12.6 12.60
Cutting depth: 1.5 mm 6.3 12.9
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Fig. 4. Graphical representation of the data presented in Table 1

The roughing reamer that has the inserts 3 and 4 is balanced from tool life point of view.

When comparing the values of the electrical current at cutting from Table 1 with the values
obtained in the bibliographic source [4] where there were used for experimental tries triangular
inserts with chip breaker type TNMG 160408-P30 but uncoated with titanium it can be seen that they
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are similar. The conclusion is that the 2 pm layer on the WNMGO080408-P30 inserts is not thick
enough to improve the cutting performances of the insert.
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Fig. 5. Graphical representation of the electrical current voltage on three edges on the cutting insert

3. Conclusions
From the experimental tries, the next conclusions can be drawn:

¢ the quality of a roughing reamer with 2 edges (presented in Figures 1 and 2) depends on the quality
of the used cutting inserts;

* to obtain a balanced roughing reamer from tool life point of view the quality of the two cutting
inserts must be similar;

* to select similar quality inserts the measurement of the electrical current at cutting is a safe and
simple method;

* when comparing the voltage of the electrical current of the inserts with the voltage of the electrical
current for inserts TNMG 160408-P30 (bibliographic source [4]) it can be seen that the 2 pm
titanium coating of the WNMG080408-P30 insert is not enough to improve the performances.
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