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ABSTRACT
Tool life is an important role in a machining process such as a lathe. Optimum machining
relates to tool geometry such as prime cut angle, slash angle, free angle. The selection of the
appropriate tool mudte considered for optimum machining of the workpiece. The research
describes the experiment of varying the angle of furious, observing the cutting force parallel
to the axis of the shaft, the life of the HSS tool in turning the VCN material. Machining is
said to be optimum if the resulting product has a precise geometric shape, the time of the
process of forming the workpiece according to the expected target, the useful life of the tool
is economical, the cutting force that arises is relatively small whiltthave an impact on
the electrical power. . The cutting force is read through the Load Cell and monitor display
which is connected to the lathe tool plane on a conventional lathe. The results showed that the
furious angle affects the cutting force andl life, the optimum growth angle is 0 12 degrees
with tool life VB = 0.212 mm and cutting force Fv = 14.46 N.
Keywords : Angle, cuting force, HSS tool life, lathe.

INTRODUCTION.

In the metal machining industry, there are saveachining processes, one of which
is the lathe process. The lathe process requires tools such as chisels, the type of chisel that is
often used is a singledged chisel. The basic elements of the turning process play an
important role to optimize the achining process. The turning process is said to be optimum
if the resulting product has a precise geometric shape, the cutting/forming process time of the
workpiece matches the expected target, the tool life is economical (the frequency of tool
sharpenings relatively small), the cutting force that arises is relatively small which will have
a small impact on electrical power. . The geometry of the lathe tool by the machining process
of certain materials will determine the results of the workpiece to baineld, so the
selection of the appropriate tool must be considered to obtain the optimization of the turning
process. Because this will affect the rate of tool wear. Some of the wear mechanisms that
often occur on the tool are crater wear that occurkerfurious plane, nose wear that occurs
at the cutting edge of the chisel. and flank wear that occurs in the active plane of the tool. In
fact, in the metal industry and manufacturing of chisels, HSS lathes are still widely used, but
in the maintenance a&d out by technicians, especially when sharpening chisels, especially
the chisel geometry, it is only based on estimates without measuring the cutting angle or

furious angle. Because the angle of cut and angle of slash are not suitable for the applicatio
e .
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of the lathe process for certain materials so that the service life is shorter or the chisel is often
sharpened. With the frequent sharpening of the chisel,

In this case, the author researched a lathe on the optimization of the angle of furious to
minimize cutting forces and extend the life of the HSS tool on turning VCN material (AlSI
4340).

The factors that affect the quality of the workpiece turning and tool life in the turning process
include:

a. Material (type of workpiece)
b. Cutting speed

c. Cuttirg depth

d. Angle furious (rake angle)
e. Move eats

f. chisel type

g. Chisel sharpness

On this occasion, the author conducted a study on the effect of the angle of inclination, the
depth of cutting on the results of turning the VCN material (AISI 4340) tlaadife of the
HSS tool.

LITERATURE REVIEW.
2.1 Lathe Process Terminology

The metal cutting process is an activity that is often carried out in the manufacturing
industry, this process can produce components that have complex shapes with high geometric
and dimensional accuracy. The principle of metal cutting is defined as the action of a cutting
tool in contact with the workpiece to expel the surface of the workpiece in a furious form.

The lathe process is one of the machining processes tal mgting to remove
material where the workpiece is gripped on the workpiece clamp or chunk which rotates
about a fixed head axis. The tool moves axially and radially to the workpiece so that it cuts
and produces a surface that is concentric to theofxatation of the workpiece. Figure 2.1 is
a schematic of the lathe process where D is the desired product diameter, Cs is the cutting
speed.
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Figure 1. Schematic of the lathe process

Three main parameters affect the style cutting, increased tbehtwear, and the
resulting workpiece surface integrity. The three parameters in question are cutting speed (V),
feed (f ), and depth of cut (a ). Cutting speed is the speed around the workpiece in units
(m/min), feed is the displacement or distancehefthisel per one rotation of the workpiece.
in units (mm/ rev), the depth of cut is the thickness of wasted material in the radial direction
with units (mm).

2.2 Lathe Chisel

The chisel element consists of the body, namely the part of the chisel fiortmede
cutting edge, the tip radius, the tip eye corner,-sigke angle, side free angle,-fige angle,
back growl angle, and side growl angle, and face.

Sudut Geram Samping

Sudtrt Mata Ljung

4

Radius Ujung

Figures 2. Chisel Eye Element
Muin (1989) made the terms singtelged tool elements as follows:
The shank is the part of the chisel to be attached to the tool post of the machine tool.

The radius/tip radius is the intersection between the corner cutting edge and the side cutting
edge in the form of a radius. The side angle is the angle betweeacéhsdction and a line
parallel to the base, measured in a plane perpendicular to the base and the side cutting edge. ).
. The back blade angle is the angle between the face of the tool and a line parallel to the base
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measured in a plane perpendicular®e side cutting edge. The end relief angle is the angle at
the end of the flank near the cutting edge and perpendicular to the base, measured at right
angles to the end of the flank. End fa®gle (End clearance angle) is the second angle
directly below he end relief angle. The side clearance angle is the second angle directly
below the side relief angle.

2.3 Types of Lathe Chisel

Judging from the direction of feeding, the lathe chisel consistgightichisel and a
left chisel. The right chisel feeslitowards the fixed head, the left chisel feeds away from the
fixed head and leads to the loose head chisel.

L1 %

Jummtl el et

(a) Right chisel (b) Left chisel

Figures 3. Types of Lathe Chisel
2.4 Lathe Chisel Making and Sharpening

In practice lathe chiselgastill often made of HSS material where the base material
is in the form of parallel epipedum beams, so the chisel planes can be formed using a
universal grinding machine. In this case, it will be discussed how to place the parallelepipedal
beam relativeo the sharpening plane (the vertical plane traversed by the active surface of the
grinding stone that rotates and moves left and right relative to the tool material). The tool
holder clamps of the universal type which have three axes (I, Il, Ill) camtheed and
tightened so that the orientation of the chip area to be sharpened can be determined.

The material is gripped or clamped with one end protruding about 30 mm and not removed
until all of the tool planes have been grinded. The sharpening begmthes furious field,

then continued to hone the main field, then the auxiliary field. For these three processes, the
clamping axes |, Il and Ill must be rotated in a certain way so that the tool plane to be
sharpened is parallel to the sharpening plane.
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2.4.1 Sharpening the furious field, Ay

The initial steps of the three axes I, I, and Il are arranged perpendicular to
each other so that the tool material (parailelepipedum) occupies the initial position
that is perpendicular to the sharpening plane, as shown in Figure 2.4. Theys it pla
sequentially on:

The third axis is r so that the orientation of the Ps cutting blade is vertical and
perpendicular to the sharpening plane. The | axis is n so that the orientation of the
chipped plane is parallel to the sharpening plane.

Figures 4. Starting Position of Grinding Angle Field
2.4.2. Sharpening the main areas of Aa

After the slash plane has been sharpened and the cutting edge remains in a
vertical position, the main plane can be made parallel by simply rotating the | . axis
(in the opposite direction to the original rotation directiohn.

2.4.3. Sharpening the auxiliary plane A,a

Without removing the tool from the holding clamp, the three axes are loosened
and then rotated so that the tool occupies a horizontal starting position on top as
shown in Figure 2.5. (Axis lland I verticaa axi s | |1 horizontal).
made parallel to the sharpening plane by turning the Il axis then the Il axis.
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Figures 5. Initial position for grinding auxiliary plane
METHODOLOGY
3.1 Place and time of research

The place and timefdhe research was carried out at the Mechanical Engineering
Workshop and Laboratory of the MEDAN STAHOLYTECHNIC as shown in table

Table 1. Research Place and Time

No Activity The place Time (hour)
1 Preparation of tool materia| Medan 30
and workpieces
2 Formation of lathe chisel eyg Mechanical 50
Engineering
Workshop
3 Manufacture of chisel holde| Mechanical
load cell and cutting styll Engineering
display Workshop 38
4 Setting Chisel, Load Cell an Mechanical 7
Monitor Display cutting stylq Engineering
on a lathe Workshop
5 Turning the workpiece an| Mechanical 160
Engineering
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observing cutting forces Workshop
Workpiece Surfac¢ Mechanical 80
Roughness Meter Engineering

6 Laboratory

7 Report Generation Medan 100

3.2 Research Materials

The material for the test object is VCN (AISI 4340) with a diameter of 56 mm with
the following chemical composition:

Tables 2. Chemical Composition of VCN . materials

C% si % M N % Cr% Ni % Mo %

0.36 0.25 0.70 1.40 1.40 0.20

VCN material has mémnical properties, tensile strength Rm = Q0100 N/mm and yield
stress Re = 700 N/mm.

3.2.1 Chisel Material

The tool tested is an HSS tool with a scroll plane or a scrap angle that is
varies. With chisel specifications as follows:

chisel material : DIAMOND (made in China)

Size : 3/8 inch peralelepipedum cross section
Type : Rough chisel (right chisel)

Angry corner : 6°,80 ,100,120

Free angle : 8°

Cut angle . 70°

Cut side angle 60°
Free side angle :30°

The HSS chisekiformed with different chisel planes, two samples each.
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3.2.2. Universal grinding machine

This machine is used to shape and sharpen lathe chisels or other tools.
Universal grinding machine dagéad specifications as follows:

Figures 6. Universal Ginding Machine

Technical data of universal grinding mahine as follows:

Model : MA025

Tailstock center distance:545 mm

Tailstock displacement distance to the left and right :650mm

The maximum workpiece diameter gripped : 250 mm

Table work: 400mm

Movement (Vertical/cross slides): 230 / 250 mm

Spindle rotation engine: 2700, 4000, 5500 rpm

Power: 3.15 kw

3.2.4 Load Cell

This tool is used to detect the force that occurs during the turning process, by
installing the load caell on the chisel holded a®tting it on the lathe then thewhen
turning takes place there is a displacement or reaction from the tool that is in contact
with the load cell due to the feed speed, the load cell will work and pass the force to
the display.indicator.

- ____________________________n
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Figures 7. Load Cell (ZEMIC LOAD CELL MODEL L6 G)

LoadCell
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Dudukan Load Cell
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Figures 9. Installation of Load Cells and Chisels on a Lathe
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3.3 Trial Procedure

In conducting research, the testing procedures carried out are assfollo

1. Prepare standard HSS chisels and HSS chisels that are shaped with furious angles.
2. Prepare the VCN material as the workpiece to be turned

3 . Making tool holder and load cell.

4 . Install the chisel and load cell on the stand.

5, Setting the chd, load cell and display indicator on the lathe.

6 . Gripping the workpiece and setting the tool on the lathe.

7 . Turning the workpiece and observing the cutting time using a stopwotch and the cutting
force that occurs when turning on the display moratat recording it.

8 . Prepare and measure the surface roughness of the workpiece after turning.
9 . Prepare the VB microscope and measure the wear rate of the lathe tool.

10. Turning with a chisel as a result of the formation of a variety of scrapingsaaighg the
workpiece.

11. Measure the surface roughness of the workpiece

12. To measure tool wear with a chip angle formed by a VB . microscope
13. Recording and collecting research data.

14. Discussion and analysis of research data

15. Make conclusionand suggestions

ANALYZE AND RESULT.

4.1. Observation

By doing turning, observing cutting forces, and measuring tool wear four times for
each size of the furious angle and two conditions of depth of cut (0.7%.85rm), constant
feeding (0.105 mm) at eutting speed of 14m. /min and 17 m/min, then the data is obtained
as shown in the following table

 _________________»
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Tables 3. Edge Wear Data

angle 0| tc(min) | a (mm) | v(m/min Edge wear (mm)
©) ) VB1 VB2 | VB3 | VB4 VB5
6 20 0.75 14 0.078 | 0.081 | 0.082| 0.086 | 0.088
6 30 1.25 17 0.091 | 0.096 | 0.098| 0.099 | 0.102
8 20 0.75 14 0.102 | 0.105 | 0.106| 0.108 | 0.112
8 30 1.25 17 0.115 | 0.118 | 0.122| 0.125| 0.128
10 20 0.75 14 0.171 | 0.172 | 0.175| 0.178 | 0.181
10 30 1.25 17 0.181 | 0.183 | 0.185| 0.186 | 0.188
12 20 0.75 14 0.19 0.192 | 0.194| 0.195| 0.197
12 30 1.25 17 0.198 | 0.201 | 0.203| 0.206 | 0.208
Tables 4. Cut Style Data
angle 0| tc(minute| a (mm) [ v(m/min) Cut Style( N)
© : F1 F2 | F3 | F4 F5
6 20 0.75 14 13.5 13.8 | 146 | 155 17.5
6 30 1.25 17 13.8 15 14 16.6 18
8 20 0.75 14 12.5 13.2 | 13.6 | 145 15.5
8 30 1.25 17 13.2 134 | 135 15 17
10 20 0.75 14 12.4 126 | 125 | 12.6 13.3
10 30 1.25 17 11.5 116 | 12.3 | 135 14.2
12 20 0.75 14 11.6 12.0 | 12.2 | 125 12.5
12 30 1.25 17 12.4 126 | 125 | 12.6 13.3

From the data in table 4.1 by taking @neerage value of tool life VB, the interaction
relationship between the furious angle and tool life VB is as follows:

19
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Tables 5. Effect of Angle Angle 0 on tool life

0 (degrees) VB (mm)
6 0.108
8 0.143
10 0.180
12 0.198
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Figures 10. GraphEffect of Angle Angle on tool life

From the data in table 4.2 by taking the average value of the cutting force Fv, the interaction
relationship between the furious angle and the cuttirgefbv is obtained as follows:
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Tables 6. Effect of Angle Angleon Cutting Force

0 (degrees) Fv(N)
6 15.23
8 14.14
10 12.65
12 12.42
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Figures 11. Graph Effect of fuous angle on cutting force Fv
4.2 Empirical Chisel Age

From the data in tablaet the lasty entering the value of T and the value of ¥in
logarithmic form, the valuesf log T (longest tool life) and log V are obtained as follows:

Tables 7. Log T and log V

Angle0(0)| T Vv
6 1.301 |1.146
6 1,699 |1,230
8 1.301 |1.146
8 1,699 | 1,230
10 1.301 |1.146
10 1,699 | 1,230
12 1.301 |1.146
12 1,699 | 1,230
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CONCLUSIONS

Based on the data from the observation of cutting force, cutting time, photo
microscopy of the lathe tool and the measurement of the wear rate of the lathe tool on turning
VCN material on a conventional lathe in the mechdrgogineering laboratory of the Medan
State Polytechnic, the conclusions in this study are

1. The effect of furious angle on cutting force on turning VCN material with water and
oil cooling media (cutting oll) is:
a. A chisel with a growl angle of 6 degrdess more effect on the cutting force than a
chisel with a grow angle of 12 .degrees , this can be seen in the graph of the
interaction between factors .

b. Based on the linear analysis model SN ratios, cutting time and depth of cut
significantly affect tol life.

c. Based on analysis of variance, furious angle, cutting time, depth of cut are very
influential on tool life.

2. From multiple regression analysis and entering the price of cutting conditions at a
furious angle of 12 degrees into the cutting force formula and the tool wear formula, it
is obtained:

a. Cutting force Fv=15.68 N

b. Tool edge wear VB = 0.212 mm

3. There is a significant difference between the theoretical cutting force and the cutting
force based on observations.

a. The age of the empirical tool shows the upper limit of damage (0.77), the limit of VB
max damage for the HSS tool = 0.8.

b. The age of thehisel with a furious angle of 12 degrees, based on the regression
analysis of the VB observation data, indicates the minimum damage limit (0.212 mm).

REFERENCES.

Aryza, S., Irwanto, M., Khairunizam, W., Lubis, Z., Putri, M., Ramadhan, A., Hulu,,F. N
Wibowo, P., Novalianda, S., & Rahim, R. (2018). An effect sensitivity harmonics of rotor
induction motors based on fuzzy logic. International Journal of Engineering and
Technology(UAE), 7(2.13 Special Issue 13),-4430.
https://doi.org/10.14419/ijetAi2.13.16936

Aryza, Solly, Abdalla, A. N., Khalidin, Z., & Lubis, Z. (2011). Adaptive speed estimation of
induction motor based on neural network inverse control. Procedia Engineering, 15, 4188
4193.

 _________________»
22 International Journal in IT and Engineering
http://ijmr.net.in, Email: irjmss@gmail.com




ona'JOa,
International Journal in IT & Engineering (IJITE) IJJ\!J}
Volume 9 Issue 9, September 2021 ISSN: 2321-1776 Impact Factor: 7.256 %Nf
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal

Mawardi, 1. (2012). Pemberdayaan Kearifan Lokal dalanspg&ktif Pembangunan
Berkelanjutan. Jrl, 8(1),-10.
http://ejurnal.bppt.go.id/index.php/JRL/article/viewFile/1975/1671

Ngafifi, M., & Ngafifi, M. (n.d.). ADVANCES IN TECHNOLOGY AND PATTERNS OF
HUMAN LIFE IN SOCIO-CULTURAL PERSPECTIVE. 3, 3317.

TambunansS. (1996). Direction of Accounting Research.

Wabhjono, E. (2015). PENGATURAN KECEPATAN MOTOR INDUKSI SEBAGAI
PENGGERAK MOBIL LISTRIK DENGAN KONTROLER FUZZY LOGIC. 1(3), 13844.

™
23 International Journal in IT and Engineering
http://ijmr.net.in, Email: irjmss@gmail.com




