
J Eng App Sci Technol, 2023                 Volume 5(4): 1-5

Review Article Open    Access

Analysis of Tool Wear and Calculation Results of Hardness Values in 
St 37 Steel Turning Using Characteristics

Department Mechanical Engineering, Hope Medan University, Indonesia

Junaidi

Journal of Engineering and Applied 
Sciences Technology

ISSN: 2634 - 8853

Corresponding author
Junaidi, Department Mechanical Engineering, Hope Medan University, Indonesia. Email: junaidi413@yahoo.com

Received: July 17, 2023; Accepted: July 24, 2023; Published: July 31, 2023

ABSTRACT
The development of lathe chisels is currently more advanced with the creation of carbide, CBN, ceramic, and inserts tool types. However, conventional 
chisel types, one of which is the HSS (high speed steel) chisel, are still used. ST 37 steel is a low carbon steel type that is easy to forge and easy to machine. 
The level of precision and surface roughness of the resulting workpiece must be in accordance with the needs. The higher the level of surface quality 
of the workpiece, the higher the level of precision. The research method we use is to find data, then the data obtained is graphed. 

From the results of the graph it can be concluded that for the depth of cutting the greater the rotation, the greater the depth. For wear, it can be seen 
that the wear will be greater if the speed is increased. 

The results of the hardness test at a medium rotational speed of 490 Rpm, the greater the number of examples, the greater the results of the hardness 
test experienced on the test material.

Keywords: Turning, ST 37 Steel, Tool Wear, HSS Tool, 
Characteristics

Introduction
The need for the Manufacturing Industry to work with machines 
has become a necessity in producing products in the form of goods 
or services [1]. Machines already have a major role in helping 
humans in the production process, because by using machines, 
human work becomes easier and better in terms of speed and the 
results are certainly in accordance with the desired [2]. The work 
in question is in the form of turning, milling, drilling, scraping 
and other machining processes [3]. The machining process that is 
usually used in the production process requires high accuracy to 
get good results [4]. Accuracy, precision and surface quality are 
the main priorities that become a reference in the workmanship in 
the machining process [5]. The expected workpiece surface results 
from each work. The level of precision and surface roughness of 
the resulting workpiece must be in accordance with the needs. The 
higher the level of surface quality of the workpiece, the higher 
the level of precision [6].

The turning process using a lathe will cause an interaction between 
the chisel and the workpiece, resulting in the desired size [7]. 
Considering the importance of surface quality after turning, it 
must be possible to make a product with a level of roughness that 
complies with the criteria including cutting speed and cutting tool 
position [8]. The development of lathe chisels is currently more 
advanced with the creation of carbide, CBN, ceramic, ceramic lathe, 
and inserts tool [8]. Nevertheless, conventional chisel types, one 

of which is the HSS (high speed steel) chisel, are still used. ST 37 
steel is a type of low carbon steel which is easy to forge and easy 
to machine [9]. The HSS lathe is widely used for machining ST 37 
steel in the manufacture of gears, shafts and bolts. The lathe process 
is a machining process to produce cylindrical machine parts which 
are done using a lathe [10]. In this process, it is a cutting machine 
process with the main motion rotating, the workpiece is gripped 
and rotates on its axis, while the cutting tool moves [11]. As long as 
the workpiece is the result, there is a cut. The slicing process takes 
place, there is an interaction between the chisel and the workpiece 
where the workpiece is cut while the chisel experiences friction [12]. 
As a result of this friction, the tool wears out. In the lathe process, 
measuring tool wear is necessary, because in the machining process 
the production price is much influenced by the use of the chisel 
[13]. The shorter the tool life, the faster the tool must be replaced. 
Therefore we are required to continue to improve the efficiency and 
effectiveness of the machining process itself [14]. How to find out 
the analysis of the rotational speed on the ST 37 steel turning with 
the cutting force of the cutting speed using an HSS chisel on the 
hardness value and the heat surface of the steel by using the known 
characteristics of the data [11]. To determine the characteristics of 
the rotational speed analysis on steel turning ST 37 with a cutting 
force of cutting speed using an HSS chisel to the hardness value 
and surface heat of the steel [15]. In order for the research research 
of this article to be more focused and clear, the field of discussion 
will be limited to the following points:
- The object of the cutting force on a conventional machining lathe 
GEDEE WEILER LZ 330 G against a ST 37 carbon steel surface
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The benefits of this research are as a reference for further research 
on the problem of analyzing the rotational speed on turning ST 37 
steel with cutting force from cutting speed using an HSS chisel on 
the hardness value and surface heat of the steel [14].

Theory Basis
The rapid development of industry at this time, especially the 
machinery industry, has spurred the development of technology for 
the manufacture of basic materials such as steel [7,16]. Considering 
these conditions, adequate mechanical properties are needed, so 
that the service life can be increased [17]. To overcome this, 
usually machining components are heat treated [18]. St 37 steel, 
which is equivalent to AISI 1045 with a chemical composition 
of 0.5% C, 0.8% Mn, and 0.3% Si, is one of the steels produced 
for the manufacture of various machining components. [19]. To 
improve the mechanical properties of St 37 steel, a heat treatment 
process is applied, by means of surface hardening (Carburizing) 
[20] . One of the surface hardening processes is solid carburizing, 
which aims to increase the carbon content (C) in the surface layer 
of steel so that the surface hardness is greater than the inside 
[17,21]. The solid carburizing process can result in improved 
mechanical properties of machining components, including: 1. 
Increased surface hardness [22]. 2. Increased wear resistance of 
the contact surface. Alloy steel is steel that is formed according to 
the desired purpose to improve the mechanical properties or basic 
properties of the steel which is adjusted to the basic elements in 
the steel [23]. In this alloy steel is divided into 2 types, namely: 
Low alloy steel (special alloy elements < 8.0 %), High alloy steel 
(special alloying elements > 8.0 %) [24]. Characteristics of St 37 
Steel (AISI 1045) St 37 steel is medium carbon steel equivalent 
to AISI 1045, with a chemical composition of Carbon: 0.5%, 
Manganese: 0.8%, Silicon: 0.3% plus other elements [8]. With a 
hardness of 170 HB and a tensile strength of 650 -800 N/mm2. In 
general, St 37 steel can be used directly without undergoing heat 
treatment, unless special applications are needed [25].

Research Method

Figure 1: Flow Diagram                                                       

Figure 1 is a flowchart showing the process of making articles. 
The first step is to start taking the data that I have been looking 
for, the results of research in the laboratory with steel ST.37 has 
displayed its citation in the bibliography. Furthermore, the data is 
designed in making characteristics and the results can be analyzed 
and conclusions drawn from the analysis.

Results and Discussion  
Table 1: Data of Testing Results of Cutting Process 1

No Rotation 
(Rpm)

Current
(A)

CW 
(0.500) 

mm

CW 
(0.250) 

mm

CW 
(1.000 ) 

mm
1 450 1.91        

1.90        
1.89

1.49        
1.48        
1.47

1.93 
1.92 
1.90

2 900 1.27        
1.28        
1.26

1.95        
1.93        
1.94

1.28 
1.26 
1.27

3 1800 1.50 
1.51 
1.52

1.92 
1.91 
1.92

1.50 
1.52
1.51

Figure 2: Graph of Cutting Process Test Results

Table 2: Data on Cutting Tool Wear
No m /mnt mm /

mnt
mm CW

1
CW

2
Average

1 36 0.18 0.5 0.114 0.164 0.139
2 36 0.18 1.5 0.164 0.134 0.149
3 36 0.35 0.5 0.161 0.157 0.157
4 36 0.35 1.5 0.194 0.277 0.235
5 72 0.18 0.5 0.320 0.355 0.337
6 72 0.18 1.5 0.493 0.540 0.516
7 72 0.35 0.5 0.321 0.250 0.285
8 72 0.35 1.5 0.594 0.600 0.597

Figure 3: Tool Wear Graph
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Table 3: Data from the Calculation of TTF and TTR

Figure 3: Graph of TTF and TTR Perhitungan Calculation Results

Table 4: Data from Roughness Test Results at Medium 
Rotation Speed of 490 Rpm

No. Medium 
rotation speed

Sampel Ra (pm) Rq (pm) Rr (pm)

1 490 Rpm X1 2.361 2.906 12.810
2 490 Rpm X2 2.877 3.541 16.470
3 490 Rpm X3 3.720 4.477 18.756

Amount- 8.958 10.924 48.036
Average - 2.986 3.641 16.912

Figure 4: Graph of Hardness Test Results at Medium Rotation 
Speed 490 Rpm

Conclusion
From the 450 rpm rotation with a cutting depth of 0.25 mm, three 
tests got a smaller depth, while the 900 rpm rotation with a cutting 
depth of 0.25 mm, three times the test got a smaller depth, while 
with 1800 Rpm rotation, the results got more depth large. With a 
cutting depth of 0.50 mm with a rotation of 450 rpm the depth is 
getting smaller. While at 1000 rpm the depth results change. In 
Figure 2 the Wear Graph shows that the wear will be greater if the 
speed increases. From Figure 3, it can be seen that the greater day, 

the greater the TTF. From the graph of Figure no. 4. the results 
of the hardness test at a medium rotation speed of 490 Rp. mg, 
the greater the number of examples, the greater the results of the 
hardness test experienced on the test material.
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