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ABSTRACT: A special type of a tool is designed and made to have two cutting points for turning long workpieces and
it may be termed as the double point cutting tool. The double point cutting tool has two cutting points which has the
height difference of 0.5 mm and the distance between them is 6 mm. So that when the first cutting point takes 0.5 mm
depth of cut and next to that the second cutting point also takes 0.5 mm depth of cut as the tool proceeds for turning.
Hence the total machining time is reduced considerably. Investigation on main cutting force during turning of Mild
Steel bar by using HSS Double Point Cutting Tool for different cutting conditions is presented in this Research article.

KEYWORDS: double point cutting tool, main cutting force, cutting conditions
I. INTRODUCTION

A special type of a tool is designed and made to have two cutting points for turning long workpieces and it may be
termed as the double point cutting tool. The double point cutting tool has two cutting points which has the height
difference of 0.5 mm and the distance between them is 6 mm . So that when the first cutting point takes 0.5 mm depth
of cut and next to that the second cutting point also takes 0.5 mm depth of cut as the tool proceeds for turning. Hence
the total machining time is reduced considerably. Special feature of the double point cutting tool over single point
cutting is that the total machining time is reduced considerably. For reducing the diameter from 50 mm to 40 mm for
the length 200 mm, the double point cutting tool takes only half of the time taken by the single point cutting tool when
the depth of cut is 0.5 mm for different speed and feed conditions. Detailed study is made on main cutting force during
turning of Mild Steel bar by using HSS Double Point Cutting Tool for different cutting conditions.

Il. LITERATURE REVIEW

Renjith et al., state that force increases as the cutting feed increases in T42 HSS single point cutting tools. Kuzinovski
et. al., @ state that as the cutting speed affects cutting forces counter proportionally, measuring that cutting forces
decrease by cutting speed increase and also state that feed as well as cutting depth have proportional influence on
cutting forces change. Bala Raju J et. at.,"? state that as the feed increases the cutting force is increased by keeping
speed and depth of cut as constant. Rodnigues et. al.,*" state that the feed rate has significant influence on the cutting
force. This is with respect to turning of Mild Steel by using HSS single point cutting tool. JadhavJd.S et. al.,*? state that
as the feed increases the cutting forces are also increased and cutting forces are likely to increase also with the depth of
cut. This is also with respect to turning of Mild Steel by using Single point cutting tool. Avdi Slihu®® e tal., state that
with increase of cutting speed the cutting force reduce.
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111. METHODOLOGY

Engineers’ work is to improve the existing system by way of Research. Here this work is an innovative one to reduce
the total machining time for turning long workpiece.

Steps :
1. Design and make an innovative tool for turning long workpiece i.e., Double point cutting tool.
2. Decide the cutting parameters such as speed, feed and depth of cut during turning.
3. Concentrate on the parameter to be investigated i.e., the main cutting force.
4. Choose the right instrument for conducting the experiment i.e., The Kistler type 9257B Piezo-electric
Dynamometer.
5. Analyse experiment results and conclude the investigated data.

V. MATERIALS AND METHOD

Mild Steel Rod of 50 mm diameter and 300 mm long is used as Workpiece for turning. HSS Double Point Cutting tool
which has two cutting points of the height difference of 0.5 mm and the distance between them is 6 mm is used as
Cutting tool for turning. The purchased HSS tool bit has been ground to the required tool geometry by using Tool and
Cutter grinding machine. Nine experiments have been conducted on the precision Centre Lathe by keeping the depth of
cut 0.5 mm as constant for various feed and speed for measuring the main cutting force.

The double point cutting tool is fixed in the tool post by referring the dead centre of the tailstock and accordingly
adjustment is made by keeping metal strips under the tool so that the cutting points coincide with the axis of the centre
i.e., axis of the workpiece. The Mild Steel bar of 50 mm diameter and 300 mm long is fixed in the three jaw chuck and
the other end of the workpiece is supported by the tailstock.

V. EXPERIMENTATION

Figure: 1 Double Point Cutting Tool for Turning

Figure: 1 shows that the double point tool is ready for turning. The depth of cut 05 mm is taken as constant value for
the 157 set of speed and different feed rate such as 135 rpm, 0.205 mm/rev, 0.238 mm/rev and 0.260 mm/rev and 2™ set
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of speed and different feed rate such as 215 rpm 0.205 mm/rev, 0.238 mm/rev and 0.260 mm/rev and 3" set of speed
and different feed rate such as 325 rpm 0.205 mm/rev, 0.238 mm/rev and 0.260 mm/rev respectively.

k

Figure: 2 show that Trial Turning is being carried out to check whether the tool is fixed properly in the tool post or not
and to check whether the workpiece feels any wobbling. After ensuring them that they are ok with all respect and then
we go for conducting the experiments.

Figure: 3 Experimental Set up for measuring the cutting force

Figure: 3 shows that The Kistler type 9257B Piezo-electric Dynamometer incorporated with multi channel charge
Amplifier and PC based data acquisition System is being used for measuring the Main Cutting force during the turning
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operation and Readings are recorded for the different speed and feed by keeping the depth of cut 0.5 mm as constant.
So totally nine experiments have been conducted and recorded.

VI. RESULTS AND DISCUSSION

At First Point: The Main cutting force
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Figure: 4 At First Point: Fz = 156.3 (N) at N = 325 rpm and f = 0.260 mm/rev

Figure : 4 shows that the online output from the PC based data acquisition System for the measurement of Main Cutting
force at First point of double point cutting tool at 325 rpm as speed and 0.260 mm/rev as feed and is recorded.
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Figure: 5 Double Point Cutting Tool: First Point: Speed (rpm) Vs Fz (N)

After conducting the Nine experiments the graph is drawn between Speed Vs the Main cutting force for First point for
the three different feed rate such as 0.260, 0.238,0.205 mm/rev. Figure : 5 shows the same.
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I. Speed (N):

For the feed 0.205 mm/rev and the speed 135 rpm the main cutting force is recorded as 154.7 N. When the speed is
increased to 325 rpm, the main cutting force is decreased and recorded as 120.4 N.

Case (ii)

For the feed 0.238 mm/rev and the speed 135 rpm the main cutting force is recorded as 175.7 N. When the speed is
increased to 325, the main cutting force is decreased and recorded as 135.9 N.

Case (iii)

For the feed 0.260 mm/rev and speed 135 rpm the main cutting force is recorded as 212.2 N. When the speed is
increased to 325 rpm, the main cutting force is decreased and recorded as 156.3 N.
On observing the above three cases carefully it is noted that as the speed increases, the main cutting force decreases at

first point of the double point cutting tool by keeping feed and depth of cut as constants.

At Second Point: The Main cutting force

Time (s] Cyela No: 1

Figure :6 At Second Point: Fz =229.4 (N) at N =325 rpm and f = 0.260 mm/rev

Figure: 6 shows that the online output from the PC based data acquisition System for the measurement of Main Cutting
force at Second point of double point cutting tool at 325 rpm as speed and 0.260 mm/rev as feed and is recorded.
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Figure : 7 Double Point Cutting Tool : Second Point : Speed (rpm) Vs Fz (N)
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After conducting the Nine experiments the graph is drawn between Speed Vs the Main cutting force for Second point
for the three different feed rate such as 0.260, 0.238,0.205 mm/rev. Figure : 7 shows the same.

I. Speed (N):
Case (i)
For the feed 0.205 mm/rev and the speed 135 rpm the main cutting force is recorded as 245.5 N. When the speed is
increased to 325 rpm, the main cutting force is decreased and recorded as 190.1 N.
Case (ii)
For the feed 0.238 mm/rev and the speed 135 rpm the main cutting force is recorded as 269.7 N. When the speed is
increased to 325, the main cutting force is decreased and recorded as 229.4 N.
Case (iii)
For the feed 0.260 mm/rev and speed 135 rpm the main cutting force is recorded as 305.6 N. When the speed is
increased to 325 rpm, the main cutting force is decreased and recorded as 271.9 N.
With respect to second point also the same trend is noticed. That is as the speed increases, the main cutting force
decreases by keeping feed and depth of cut as constants.

At First Point: The Main cutting force
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Figure: 8 Double Point cutting tool: First Point: Feed vs. Fz (N)

After conducting the Nine experiments the graph is drawn between Feed Vs the Main cutting force for First point for
the three different Speed such as 325,215,135 rpm. Figure : 8 shows the same.

11.Feed (f)
Case (i)
For the speed 135 rpm and the feed 0.205 mm/rev the main cutting force is recorded as 154.7 N. When the feed is
increased to 0.260 mm/rev , the main cutting force is increased and recorded as 191.8 N. l.e., the main cutting force is
increased by 1.24 times.
Case (ii )
For the speed 215 rpm and the feed 0.205 mm/rev the main cutting force is recorded as 135.3 N. When the feed is
increased to 0.260 mm/rev , the main cutting force is increased and recorded as 172.1 N l.e., the main cutting force is
increased by 1.27 times.
Case (iii)

Copyright to IJIRSET DOI:10.15680/1JIRSET.2015.0410010 9562



ISSN(Online): 2319-8753
ISSN (Print): 2347-6710

International Journal of Innovative Research in Science,
Engineering and Technology
(An ISO 3297: 2007 Certified Organization)

Vol. 4, Issue 10, October 2015

For the speed 325 rpm and the feed 0.205 mm/rev the main cutting force is recorded as 120.4 N. When the feed is
increased to 0.260 mm/rev , the main cutting force is increased and recorded as 156.3 N. l.e., the main cutting force is
increased by 1.29 times.

On observing the above three cases carefully it is noted that with respect to first point, as the feed increases, the main
cutting force also increases by keeping speed and depth of cut as constants.

At Second Point: The Main cutting force
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Figure: 9 Double Point cutting tool : Second Point : Feed vs. Fz (N)

11.Feed (f)
Case (i)
For the speed 135 rpm and the feed 0.205 mm/rev the main cutting force is recorded as 224.7 N. When the feed is
increased to 0.260 mm/rev , the main cutting force is increased and recorded as 305.6 N I.e., the main cutting force is
increased by 1.36 times.
Case (ii )
For the speed 215 rpm and the feed 0.205 mm/rev the main cutting force is recorded as 205.0 N. When the feed is
increased to 0.260 mm/rev , the main cutting force is increased and recorded as 287.2 N. l.e., the main cutting force is
increased by 1.40 times.
Case (iii)
For the speed 325 rpm and the feed 0.205 mm/rev the main cutting force is recorded as 190.1 N. When the feed is
increased to 0.260 mm/rev , the main cutting force is increased and recorded as 271.9 N l.e., the main cutting force is
increased by 1.43 times.
On observing the above three cases carefully it is noted that with respect to second point, as the feed increases, the
main cutting force also increases by keeping speed and depth of cut as constants.

VII. CONCLUSION

On considering all the discussions for the different speed and feed rate with respect to the main cutting force by
keeping the depth of cut as constant the following conclusions are made.

* The performance of the double point cutting tool is quite satisfactory. .

* As the speed increases the main cutting force decreases on the first point and as well as on the second point of the
double point cutting tool.
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* As the feed rate increases the main cutting force also increases in proportionate manner on the first point and as well
as on the second point of the double point cutting tool.
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