
Prof. I .  A. Palani 
Co-Organizing Chair  

10
th

 International & 31
st

 All India Manufacturing Technology,  

Design, and Research Conference  

(AIMTDR 2025) 

Prof. Neelesh Kumar Jain 
Organizing Chair  

This is to certify that the paper was presented during the AIMTDR 2025 Conference 

organized by IIT Indore (India) during December 11-13, 2025. 

Certificate of Participation 

Paper Title: 

Authors:  

Presenter:  

Advancing Hydroforming Efficiency: Benchmarking ML Models with Feature based 

Insight 

Dwaipayan De, Aparajita Mukherjee, Soumya Banerjee, Aurko Mukherjee, 

Shreyasri Porel, Tamajit Nayek 

Soumya-Banerjee Paper ID:  AIMTDR_1755161415 

hp
Highlight



 
 

 

 

 

 

 
 

Souvenir 

 

 
 

 
Organized  

by  

IIT Indore, India 
December 11-13, 2025

10 th International & 31 s t  

All India Manufacturing Technology  

Design and Research Conference  

(AIMTDR 2025)  



 
 

All India Manufacturing Technology 
Design and Research Conference 

(AIMTDR) 
 

 

 
The Genesis 

A note on the occasion of AIMTDR 2025 Conference, 
 IIT Indore 

(December 11-13, 2025) 

 

 

 

 

 

 

By 

Prof. Amitabha Ghosh 

Emeritus Scientist 

Indian National Science Academy 

New Delhi 

  



AIMTDR 2025  IIT Indore 

AIMTDR_1756966743 

 
Machine Learning-Guided Design of rGO-Functionalized Jute/Epoxy 

Composites Using FEM and Targeted Experiments 

50 

AIMTDR_1757342152  Finite Element Method based Modal and Stress Analysis of Mecanum 

Wheel fabricated using Fused Deposition Modelling 

51 

AIMTDR_1758799030 

 
Enhancing Machining Performance through Internally Cooled Cutting 

Tools 

51 

AIMTDR_1759224512 

 
Comparative Mechanical Evaluation of PEEK and Carbon Fiber-

Reinforced PEEK (CF-PEEK) Spacers for Knee Implant Applications: 

Determining the Optimal Material 

52 

AIMTDR_1759824886 

 
Smart Knee Implants: Sensor Integrated Approaches for Real Time 

Monitoring, Load Analysis, and Longevity Enhancement 

52 

AIMTDR_1759922861 Design Optimization and Performance Testing of 3D Concrete Printing 

with Continuous Steel Cable Reinforcement 

53 

AIMTDR_1760320239 

 
Autonomous Vibration Spectrum-Based Spindle Health Monitoring 

System for Machine Tools 

53 

AIMTDR_1760418157 The effect of rolling friction on vibro-impact damped boring bars 54 

AIMTDR_1760419744 

 
Design And Development of Vibration Fixtures for Airworthy Fire 

Extinguishers 

54 

AIMTDR_1744198777 Numerical investigation on sound absorption behaviour of bamboo 

powder based composite materials for the development of acoustic 

insulation 

55 

AIMTDR_1747320477 Artificial Intelligence as a Catalyst for Circular Economy and Carbon 

Neutrality in Smart Manufacturing 

55 

AIMTDR_1749027146 Design and Analysis of Shape Memory Polymer Based Self Expandable 

Biocompatible Stent 

56 

AIMTDR_1749446828 Experimental Investigation into Ultrasonic Micromachining on Quartz 

for Micro-Hole Generation 

56 

AIMTDR_1750778666 Impact Characteristics of Monel 400 Clad on SS 304 by CMT-WAAM 57 

AIMTDR_1755669458 

 
Machine Learning-Based Prediction of Weld Bead-Surface Deviation in 

Submerged Arc Welding 

57 

AIMTDR_1756278085 Magnetorheological Finishing of Cu Alloy 58 

AIMTDR_1750784573 Investigation and optimization of flank wear in hard turning of AISI 

4140 steel with AITiSiN coated carbide tool under dry environment 

58 

AIMTDR_1753938651 

 
Influence of machining parameters on surface roughness and chip 

morphology in sustainable dry turning of AI7075/SiC/Gr metal matrix 

composites 

59 

AIMTDR_1754761213 

 
A Comparative Study on Metal to Nonmetal Dissimilar Joints Using 

Different Tool Pins in Friction Stir Welding 

59 

AIMTDR_1755161415 

 
Advancing Hydroforming Efficiency: Benchmarking ML Models with 

Feature based Insight 

60 

AIMTDR_1755178416 

 
Investigation of Hole Characteristics in the Drilling of Novel Al-

nanocomposite 

60 

AIMTDR_1755240558 

 
Role of Pre-cut Square Hole Orientations on Formability During 

Incremental Flanging Process 

61 

AIMTDR_1757253713 

 
Influence of Phase Composition on the Photocatalytic Performance of 

Titania Powders 

61 

AIMTDR_1757501944 Real-Time Monitoring and Detection of Porosity in Welding 62 

AIMTDR_1757922168  

 
Introducing Nature-Inspired and Geometric Laser Texturing Patterns for 

Improving Copper--Polyamide-6 (Cu-PA6) Joint Strength 

62 

AIMTDR_1758131406 

 
Kinematic Analysis and Experimental Validation of Image Guided 

Feeding Assistant Robot 

63 

AIMTDR_1758560351  Microstructural Study of Ceramic Additives Inclusion on Glass Fibre 

Reinforced Epoxy Composite 

63 

hp
Highlight



 

AIMTDR 2025  60  IIT Indore 

 

 
Paper ID # AIMTDR_1755161415 

Advancing Hydroforming Efficiency: Benchmarking ML Models with Feature based 

Insight 

 
Dwaipayan De¹, Aparajita Mukherjee2, Soumya Banerjee3, Aurko Mukherjee4,  

Shreyasri Porel5, Tamajit Nayek⁶ 
1,2,3,4,5,6 Mechanical Engineering Department, Institute of Engineering & Management (IEM),  

School of University of Engineering and Management (UEM), Kolkata, India 

E-mail IDs: dwaipayan.de@iem.edu.in, aurko.mukerji@gmail.com, aparajita.mukherjee@iem.edu.in, 

porelshreyasi02@gmail.com, soumyaimperial@gmail.com, tamanayek59@gmail.com 

 

Abstract: Hydroforming is widely recognized as an efficient and high-quality technique for producing complex 

metal components that is further used in automobile, aerospace, and several other sectors. In this study, a data-

driven approach is presented to elevate this process by using feature engineering and machine learning to predict 

certain parameters - internal pressure and axial force. The prognosis is based on core inputs, including energy 

consumption and geometric changes during forming. By comparing several machine learning models, an approach 

is being provided that delivers comparative result forecasts with certain accuracy, while also highlighting the 

factors that have the greatest impact on the process. These outcomes clarify our understanding of the relationship 

between process variables and shaping results, and they pave the way towards intelligent process control. When 

combined with optimization techniques, the predictive framework can support improved performance, higher 

reliability, and reduced trial-and-error in production. This work demonstrates the potential of integrating 

explainable Artificial Intelligence with hydroforming technology to optimize manufacturing through insightful 

choices. 

 Keywords: Hydroforming, Machine Learning, Feature Engineering, Internal Pressure, Axial Force, Process, 

Optimization, Explainable AI, Manufacturing
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Abstract: In this study, drilling operations were performed on h-BNNS-reinforced Al-6082 nanocomposites to 

investigate the influence of key drilling parameters rotational speed (RS), feed rate (f), and reinforcement content 

of h-BNNS (Rein) on hole quality characteristics, including circularity error (CE), cylindricity (Cy), and conicity 

(Ct). The nanocomposites were fabricated using the stir casting method, and a total of 20 experiments were 

designed and executed using a Rotatable Central Composite Design (RCCD). A full quadratic model was 

developed, and Analysis of Variance (ANOVA) was employed to evaluate model adequacy. The results showed 

that CE initially decreased with increasing RS and feed rate up to mid-levels, followed by an increase, with feed 

having a more pronounced effect. Cylindricity increased with all parameters up to a point, then decreased to a 

minimum. Ct exhibited a trend similar to CE, indicating a strong correlation between these two responses. Overall, 

the study demonstrates the significant influence of drilling parameters on hole quality in h-BNNS-reinforced Al-

MMNCs. 

Keywords: Nanocomposite, Metal matrix, h-BNNS, Stir casting 
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