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1. INTRODUCTION

The more increasing development life man then the times follow develop with fast . Because of
development humans are very advanced so field technology has followed suit experience advanced
development as well (Asry, 1993 ) . In an era of dynamics industry continued manufacturing
development , innovation and improvement of production processes become key For maintain Power
competitive (Mazwan et al., 2024) . According to Rosdiana et al., (2020) , technology Keep going
develop along with development industry manufacture If reviewed from side results production
required technology that can give optimal and efficient results (Xu et al. , 2018) .

Manufacturing Process is something method or process applied For change form something
objects ( ( Trihutomo , 2015) ; Klahn et al. , 2015) . Manufacturing is closely related related with
manipulation or technique . According to Jannah et al., (2023) manufacturing process objectives is
For produce components that use certain materials with consider shape , size and structure . These
processes are very interconnected tightly with the world of machinery . Where is the field machining
hold role important in progress technology in the world. Increase quality end from the machining
process own significant impact to Power competitive product , efficiency production , and costs whole
(Mazwan et al., 2022) .

Journal homepage: www.trigin.pelnus.ac.id


https://creativecommons.org/licenses/by-nc/4.0/

Int. . MECOMARE ISSN 2301-4148 (Print) | 2962-3391 (Online) 0 69

According to Sitorus et al., (2017) , principles base machining is ability chisel toughness to
object Work . Many developments in materials chisel To use For the more increase machinability ,
where geometry and materials chisel is things to consider (Zhou et al. , 2013) .

Principle Work machine lathe namely : shaft spindle will twist object Work through plate
carrier so that twist wheel teeth on the spindle shaft (Akhmadi & Usman, 2018) . Through wheel tooth
connecting , round will be delivered to wheel tooth axis thread . By clamps threaded , round axis
thread the changed become motion translation of the carrying part chisel . The effect on things Work
will happen incision . More quality tall No only create more products interesting for consumers , but
also reduce finishing and repair costs , increase satisfaction customers , and reduce risk security
(Main et al., 2022) .

According to Khair et al., (2020) , each surface from A object own a number of various
shapes variety according to its structure nor from the results of the production process . Roughness
or rudeness defined as no subtlety forms that accompany the production process caused by
workmanship machine (Yusuf & Carles, 2020) . Roughness value stated in Roughness Average (Ra).
Ra is the most common roughness parameter used in a way international . Ra is interpreted as
arithmetic mean and deviation absolute profile rudeness from the mean centerline (Fecske et al.,
2020) .

2. RESEARCH METHOD
Research location in Workshop lathe helmi JI. CL. Yos Sudarso and the Engineering Laboratory of
Medan State University (UNIMED)

2.1 Sampling Technique and Sample Size
The sampling technique and sample size can be presented in tables 1 and 2 as follows:

Table 1. Sampling technique

Speed Cut (Cs) (m/ min) Depth (mm) Feeding (mm/ rev )
12.74 minutes 0.5 0.040
6.37 minutes 0.5 0.040
4.25 minutes 0.5 0.040

Table 2. Large sample of objects work and tools it works

Material Measuring

Workpieces Used Workpiece Specimen Insert tool used

Tools
Low Carbon Steel The Ien%r:lgfctrt;e object Vernier calipers HSS chisel
Low Carbon Steel Object diameter 50 mm  Vernier calipers HSS chisel
Low Carbon Steel Used length 30 cm Vernier calipers HSS chisel

2.2 Design / Research Design
2.2.1 Machining Process
Specification machine lathe used in the research This is as following:

Type / No. Series : OKUMA LS 3134
Made in : Japan

Maximum length workpiecell :1200 mm
Maximum width object Working : 300 mm
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Round spindle shaft : 35-1800 rpm

Figure 1. Machine lathe okuma LS 3134

2.2.2 Testing Process Rudeness Surface
Steps taken during the testing process rudeness object Work is: Prepare surface roughnesh tester
tool; Prepare the materials to be tested his rudeness; Take data every 1200 on the bar material
cylinder with three point testing; Print result data rudeness surface

Furthermore measurement rudeness surface can done with the same way for other
materials.

Test Type : Surface Roughness Tester (Roughness)
Tool Type : Tool Type

Model : Surfcorder SE300

Ser.No : ME-52083

Test Length :2.5mm

Material : Low Carbon Steel

[
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Figure 2. Measuring tool roughness (surface tester)

2.2.3 Implementation Study
Steps taken during the machining process is: Prepare equipment to be used; Prepare and check size
object Work; Do installation the chisel will used; Install object working on the chuck in the machine
lathe; Setting cutting parameters on the machine; After the process is complete, then material
processing will be done turned can done in accordance specified size Furthermore turning of other
materials is possible done with the same way.

Material specifications used in research This is as following:

Type / No. Series : HITACHI NS — 1045
Made in : Japan
Carbon Content (C) :0.43-0.50
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Content (Mn) :0.60-0.90
Content Silicon 27 (Si) :0.15% - 0.35%
Content Phosphorus 30 (P) : 0.040 (max)
Sulfur (S) : 0.050 (max)
Material length 140 cm

Meterial Diameter 250 mm

2.2.4 Data analysis technique

Varying Materials and Speed Cut with given code certain.

Cutting First (A)

Cutting Second (B)

Cutting Third (C): first digit after letter are the first material, second digit, and third digit is speed he
cut.

For taking the data use random sampling system with draw lots use bottles that have been
written the. Do Collecting data on roughness, hardness and visual image of the material based on
existing data variables taken. Prepare tool measure (term shove, surface tester, hardness tester,
microscope metallography) which will used.

3. RESULTS AND DISCUSSIONS
3.1 Result
3.1.1 Material cutting process
First prepare steel materials carbon low will be cut its surface with three level speed different cuts,
namely: Cutting steel carbon first (A) with speed cut low with time cut 12.74 minutes; Cutting steel
carbon second (B) with speed cut currently with time cut 6.37 minutes; Cutting steel carbon third (C)
with speed cut tall with time cut 4.25 minutes.

Third after finished done cutting surface, then the material is cut Again become three part so
it doesn't difficult do testing rudeness surface, then testing process is carried out his rudeness.

3.1.2 Testing process rudeness surface and results
Testing process rudeness started with cleaning surface carefully, that is with taking three point
smoothed surface at every 1200 in points shaft, with three steel material carbon the same low and
become nine point testing. In addition to process parameters, fluids cutting or cutting fluid also gives
influence important in increase quality the resulting surface (Mazwan et al., 2024) . Use fluid cutting
can lowering the temperature during the cutting process so that Can reduce happen deformation
plastic in the material.

Then after done refinement existing surface determined then the material is ready smoothed
will done testing rudeness surface with tool Surface Tester (Rasyadi & Iswanto, 2024) , where results
testing rudeness surface can seen in the table following :

Table 3. Value table rudeness axis (um).

Roughness Value (Ra)

Speed Engine (RPM)

(A) 12.74 minutes 9,489 9,627 9,484

(B) 6.37 minutes 4,485 4,979 5,106

(C) 4.25 minutes 4,136 4,176 3,749
Mgt | wee- ot el
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Figure 3. Value results rudeness First
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Figure 5. Value results rudeness third

Surface hardness data

L}
g * * *
S 8
S
]
‘S * A
)
RO | ‘ : *B
= L
o *C
|-E 2

]

0 1 2 3
line

Figure 6. Results diagram rudeness

From the results testing that rudeness has done , done there is influence speed cut HSS
chisel Harahap MR & Suriyanto A, (2018) , on steel carbon low with three level speed different cuts,
namely at first speed cut low with time cut 12.74 minutes , second speed cut currently with time cut
6.37 minutes , third speed cut high with time cut 4.25 minutes . Where is it possible? tall speed cutting
used on steel materials carbon low , then will the more smoother and more small mark his rudeness
(Ibrahim et al., 2020) .

3.1.3 Retrieval Process picture With Microscope Metallography and results
Retrieval process picture with microscope metallography with take A little cuts in three steel materials
carbon low (Cempaka Kusuma et al., 2024) . Then smoothed surface piece surface steel carbon low.
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Therefore that is, wear and tear more chisel big can cause piracy in the cutting process , p This
will  produce formation Burryang more big (Khanghah et al., 2015) . After That made resin as
receptacle seat for steel materials carbon low earlier , so that it doesn't shake things up and focus
on the moment see picture with microscope metallography , following results the picture .

Sample A

Cad

Figure 7. (a) Sample A with 100x magnification and (b) Sample A with 200x magnification

Sample B

b

Figure 8. (a) Sample B with 100x magnification and (b) Sample B with 200x magnification

Sample C

Figure 9. (a) Sample C with 100x magnification and (b) Sample C with 200x magnification
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3.2 Discussions

This research systematically explores the effect of cutting speed on the cutting process of low carbon
steel using HSS cutting tools. The research results show that there is a positive correlation between
increasing cutting speed and increasing surface quality, characterized by a smoother and flatter
surface. This indicates that at a certain cutting speed, friction between the cutting tool and the work
material can produce a better surface. However, research also found that there is an upper limit for
cutting speed. Exceeding this limit will cause excessive heat which can damage the steel surface
and accelerate cutting tool wear. In addition to cutting speed, other factors such as smoothness of
cut and tool condition also play a role in determining the quality of the final surface. Therefore, to
achieve optimal cutting results, it is necessary to balance various cutting variables. These findings
have broad implications in the manufacturing industry. By understanding the relationship between
cutting speed and surface quality, manufacturers can optimize the cutting process, reduce production
costs and improve the quality of the final product. This research also opens up opportunities for
further research, such as analyzing the influence of other variables, testing different materials, or
developing mathematical models to predict surface quality.

The results of this research provide practical guidance for the manufacturing industry in
optimizing low carbon steel cutting processes. By knowing the optimal cutting speed, manufacturers
can increase production efficiency and reduce costs associated with cutting tool damage and
defective products. In addition, the final product produced will have better surface quality, so it can
meet higher quality standards and increase the product's competitiveness in the market. This
research also highlights the importance of cutting tool maintenance and selecting appropriate cutting
parameters to achieve consistent results.

4. CONCLUSION

Study This has succeed identify influence speed cut HSS chisel against integrity surface steel carbon
low. Research result show that speed cut HSS chisels have impact significant to quality surface and
age use steel carbon low . Enhancement speed cut can reduce damage to the surface , making it
more smooth , and finally increase quality and age use steel carbon low . However , findings this
also shows that too tall speed cut can cause problem such as overheating and excessive wear .
Therefore the , settings speed cut must noticed in a way be careful and guarded within optimal limits
for maximizing the benefits without damage the material.

ACKNOWLEDGEMENTS

Optimization speed cut at the right value For maximizing benefit without damage the material.
Consider other factors such as subtlety cut and condition chisel in the processing process . Study
more carry on For explore other influencing parameters integrity surface steel carbon low .

REFERENCES

Akhmadi, AN, & Usman, WJ (2018). Comparative Study of Material Roughness Values in the Turning Process
with Dromus Cooling Media and Sae 40 Oil on St 37 Steel. Nozzle: Journal of Mechanical Engineering ,
3(2), 32-36.

Asry, L. (1993). The Relationship between Science and Technology. Journal of Science and Technology , 3,
1-12.

Cempaka Kusuma, G., Sari, LN, & Sunandrio, H. (2024). Failure Analysis of Broken Welded Joints in Working
Pressure Safety Valve Instrumentation Systems. JST (Journal of Science and Technology) , 12 (3), 669—
680. https://doi.org/10.23887/jstundiksha.v12i3.51347

Fecske, S. K., Gkagkas, K., Gachot, C., & Vernes, A. (2020). Interdependence of Amplitude Roughness
Parameters on Rough Gaussian  Surfaces. Tribology Letters , 68 (1), 1-15.
https://doi.org/10.1007/s11249-020-1282-4

Harahap MR, & Suriyanto A. (2018). Effect of SC-1045 Carbon Steel Cutting Conditions Using HSS Chisels on
Surface Roughness in the Turning Process. PISTONS. Scientific Journal of Mechanical Engineering,
Faculty of Engineering, UISU , 2 (2), 69-79.

Ibrahim, GA, Hamni, A., & Maria, SP (2020). Correlation of spindle speed on the outer thread precision of
magnesium. i\lbrahim, et al./ Indonesian mechanical engineering , 15 (1), 1-7.

Jannah, B., Sanata, A., Kw, RK, Junus, S., Ramadhan, ME, & Sutjahjono, H. (2023). Stator Journal Volume 6
No 2, December 2023 Surface Roughness Analysis in the ALUMINUM 6061 Drilling Process STATOR

Int. J. MECOMARE , Vol.13, No. 02, August 2024: pp 68-75



Int. . MECOMARE ISSN 2301-4148 (Print) | 2962-3391 (Online) 0 75

Journal Volume 6 No 2, December 2023 . 6 (2), 37-42.

Khair, JA, Nuhadek, U., & Pranata, D. (2020). Mechanical and Aerospace-Science and Engineering-30 th.
Journal of Oceans , 64 (2), 59-62. www.isomase.org.,

Khanghah, S. P., Boozarpoor, M., Lotfi, M., & Teimouri, R. (2015). Optimization of micro-milling parameters
regarding burr size minimization via RSM and simulated annealing algorithm. Transactions of the Indian
Institute of Metals , 68 (5), 897-910. https://doi.org/10.1007/s12666-015-0525-9

Klahn, C., Leutenecker, B., & Meboldt, M. (2015). Design strategies for the process of additive manufacturing.
Procedia CIRP , 36 , 230-235. https://doi.org/10.1016/j.procir.2015.01.082

Mazwan, Darma Utama, S., & Anita Fajardini, R. (2024). Investigation of Cutting Force, Surface Roughness and
Tool Wear in the Steel Turning Process Using Minimum Quantity Lubrication (MQL) Based on Vegetable
Oil . 26 (2), 15-22.

Mazwan, Effendi, MK, Soepangkat, BOP, Utama, SD, & Fajardini, RA (2022). Multi-objective Optimization of
Turning Process Steel SKD 11 Using BPNN-Artificial Bee Colony (ABC) Method. In Proceedings of the
6th Mechanical Engineering, Science and Technology International conference . Atlantis Press
International BV. https://doi.org/10.2991/978-94-6463-134-0

Rosdiana, YM, Iriyadi, I., & Wahyuningsih, D. (2020). Assistance in Increasing the Production Cost Efficiency of
Heriyanto MSMEs Through Quality Cost Analysis. Journal of Unity Dedication Community Service , 1 (1),
1-10. https://doi.org/10.37641/jadkes.v1i1.311

Sitorus, F., Ginting, A., & Wirjosentono, B. (2017). Investigation of the Characteristics of Diamond Film Coating
Carbide Tools Against Mechanical Loading in Dry Turning. Inotera Journal , 1 (1), 32.
https://doi.org/10.31572/inotera.voll.iss1.2016.id6

Trihutomo, P. (2015). Hardness Analysis of Knives Made of Medium Carbon Steel. Journal of Mechanical
Engineering, Year 23, No. 1, April 2015 29 , 28-34.

Utama, SD, Wahjudi, A., Effendi, MK, Soepangkat, BOP, & Fajardini, RA (2022). Multi-objective Optimization
Using BPNN-PSO in the Face Milling Process of AISI 1045. In Proceedings of the 6th Mechanical
Engineering, Science and Technology International conference . Atlantis Press International BV.
https://doi.org/10.2991/978-94-6463-134-0

Xu, L. Da, Xu, E.L., & Li, L. (2018). Industry 4.0: State of the art and future trends. International Journal of
Production Research , 56 (8), 2941-2962. https://doi.org/10.1080/00207543.2018.1444806

Yusuf, M., & Carles, H. (2020). Analysis of Surface Roughness Against Material Hardness in the Milling Process
with  Varying Feeding Speed. Journal of Mechanical Engineering , 8 (2), 57.
https://doi.org/10.22441/jtm.v8i2.4565

Zhou, J., Li, L., Naples, N., Sun, T., & Yi, A.Y. (2013). Fabrication of continuous diffractive optical elements
using a fast tool servo diamond turning process. Journal of Micromechanics and Microengineering , 23
(7). https://doi.org/10.1088/0960-1317/23/7/075010

Ricky Sumantri, Influence Speed High-Speed Steel Chisel Cut Against Integrity Carbon Steel Surface



