(12) PATENT APPLICATION PUBLICATION

(19) INDIA

(22) Date of filing of Application :22/03/2025

(21) Application N0.202541026567 A

(43) Publication Date : 11/04/2025

(54) Title of the invention : REAL-TIME PROCESS OPTIMIZATION IN SUBTRACTIVE MANUFACTURING WITH Al

(51) International
classification

(86) International

:B23Q0017090000, G05B0019406500,
G05B0019416000, B23B0029120000,
B23Q0011100000

(71)Name of Applicant :

1)Mohanraj

Address of Applicant :Assistant Professor Department of Mechanical

Engineering Sri Shakthi Institute of Engineering and Technology Coimbatore -
641062 ----------- -----------

2)Dr. R. Thirumalai

3)Mr. Srinivasan P

4)Dr. S. Narayanan

5)Mr. S Muthusamy

6)Mr. S. Karthikeyan

7)Mr. Guruprakash K S

8)Dr. Palanivendhan M
Name of Applicant : NA
Address of Applicant : NA
(72)Name of Inventor :

1)Dr. R. Thirumalai
Address of Applicant :Professor and Head Department of Aeronautical

Application No “2 Engineering Hindustan Institute of Technology Coimbatore ----------- ==--=-=----
Filing Date ' 2)Mr. Srinivasan P
(87) International “NA Address of Applicant :Assistant Professor (SS) Department of Mechanical
Publication No ' Engineering Periyar Maniammai institute of science and Technology, Vallam,
(61) Patent of Additionto | Thanjavur --------=-- ==--=mu-mux
Application Number Hﬁ 3)Dr. S. Narayanan
Filing Date ' Address of Applicant :Associate Professor Department of Mechanical Engineering
(62) Divisional to ‘NA SNS College of Engineering Sathy road, Coimbatore 641107 ----------- -=---------
Application Number :NA 4)Mr. S Muthusamy
Filing Date ' Address of Applicant :Assistant professor Department of Information Technology
Erode Sengunthar Engineering College Erode - 638057 ----------- ===--=--=--
5)Mr. S. Karthikeyan
Address of Applicant :Assistant Professor Department of Mechanical Engineering
Jai shriram Engineering college Tiruppur ----------- =-==-=---—-
6)Mr. Guruprakash K S
Address of Applicant :Assistant Professor Department of Computer Science and
Engineering K.Ramakrishnan College of Engineering, Samayapuramz Trichy
621112, Tamil Nadu, India. ------=-=-= ~====-==---
7)Dr. Palanivendhan M
Address of Applicant :Center for Automotive Materials, Department of
Automobile Engineering, College of Engineering and Technology, SRM Institute
of Science and Technology, Kattankulathur, Kanchipuram, 603203, Tamil Nadu,
India. -----=-mmn —mmmmeeeen
(57) Abstract :

and edge computing to facilitate real-time monitoring as well as adaptive control. The system leverages the use of sensors within CNC machines to collect machining
parameters such as spindle speed, vibration, cutting forces, and tool temperature. These are passed to a high-speed data acquisition module and processed using an Al-
tuned engine. A digital twin executes machining operations and forecasts tool behavior under given conditions. Machine learning algorithms, trained with historical and
real-time data, offer suggestions for optimal cutting parameters to enhance efficiency while reducing tool wear. To confirm the system, several experiments were
performed on a CNC milling machine and on metals such as aluminum and steel. The system was confirmed on the basis of tool wear rate, surface roughness, and
machining time. Tests showed considerable minimization of tool wear, enhancement of surface finish, and enhancement of productivity in comparison to the traditional
machining process. Overall, the study recognizes the ways in which Al-aided optimization will revolutionize subtractive manufacturing through less overhead,
improved accuracy, and future trends in the direction of autonomous and adaptive machining for the manufacturing sector.
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