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Abstract 

Regardless of the mechanical hardness of the material, electrically conductive materials can be 

precisely cut using a non-traditional thermoelectric machining technique called wire electrical 

discharge machining (Wire EDM). This review summarises what is now known about Wire EDM, 

looking at its basic ideas, important process variables, performance traits, and industrial uses. In 

order to erode material and create complicated shapes with little residual stress, the procedure uses a 

tiny wire electrode that travels constantly and regulated spark discharges in a dielectric liquid. Even 

though wire EDM has many benefits for cutting complex geometries and hard materials, problems 

including low material removal rates, recast layer formation, and wire breakage still exist. Recent 

developments in wire electrode technology, dielectric systems, process optimisation, and adaptive 

control techniques are all thoroughly examined in this work. It also highlights important research 

gaps, such as the requirement for micro-Wire EDM capabilities, AI-driven real-time optimisation, 

hybrid process development, and sustainable dielectrics. The results emphasise the changing 

significance of Wire EDM in precision manufacturing and suggest future research avenues to improve 

its effectiveness, precision, and range of applications. 

Keywords:  Wire Electrical Discharge Machining (WEDM)1, Non-conventional Machining2, 

Process Optimization3, Surface Integrity4, Advanced Materials Machining 5. 

1. Introduction 

A paradigm changes in material removal technology, wire electrical discharge machining (Wire EDM) 

transcends the constraints of mechanical force-based milling. It is a thermoelectric process that removes material 

by means of a sequence of distinct electrical discharges between a workpiece submerged in dielectric fluid and a 

travelling wire electrode. This non-contact mechanism is especially well-suited for cutting hardened steels, 

superalloys, carbides, and other challenging-to-cut conductive materials that resist traditional machining 

techniques because it removes tool wear problems and mechanical tensions. Since its inception in the 1960s as 

an expansion of sinker EDM, the technology has developed into a sophisticated manufacturing solution that is 

essential to contemporary precision engineering. Wire EDM has become essential in the production of tools and 

dies, aircraft components, medical devices, and microsystems due to its ability to create complex profiles, sharp 

corners, and delicate features with tolerances within microns. The goal of this review is to present a thorough 
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overview of Wire EDM technology, following its evolution from basic ideas to the most recent cutting-edge 

developments. We aim to clarify the elements influencing process performance by analysing the interaction 

between electrical parameters, material properties, and system components. In order to pinpoint enduring 

problems and new opportunities, this study also critically assesses the body of existing material. In the end, it 

makes recommendations for future research areas that can increase the capabilities and uses of this adaptable 

machining method. 

2. Review of Literature and Research Gaps 

2.1 Historical Evolution & Essential Ideas 

Although Joseph Priestley initially noted the fundamental ideas of EDM in 1770, real-world applications didn't 

appear until the middle of the 20th century. In particular, wire EDM changed in the 1960s when numerical 

control became available, allowing for contour cutting. Modern devices use complex transistor-controlled pulse 

generators and adaptive control algorithms, whereas earlier systems employed brass wires and straightforward 

RC circuits. Two important theoretical frameworks are the debris-flushing theory, which highlights the crucial 

function of dielectric fluid in process stability, and the thermal model of material removal, which was put forth 

by Van Dijck in the 1970s and describes material ejection through melting and vaporisation. The spark gap 

phenomenon has been carefully modelled by researchers, taking into account crater geometry, energy 

distribution, and plasma channel creation. 

2.2 Optimisation Studies and Process Parameters 

Extensive research on parameter effects is revealed in the literature: 

 Electrical parameters: Material Removal Rate (MRR), surface roughness, and wire wear are all 

nonlinearly impacted by pulse duration, interval time, current, and voltage. The majority of current 

research has focused on multi-objective optimisation employing Taguchi methods, Response Surface 

Methodology (RSM), and artificial intelligence techniques. 

 Wire Electrode Technology: Cutting speeds have increased by 20–40% with the transition from plain 

brass to zinc-coated, diffusion-annealed, and multilayer wires. Research focuses on tension control, 

wire vibration, and speciality coatings for certain materials. 

 Dielectric Systems: While deionized water is still the norm, research into alternate fluids, powder-

mixed dielectrics, and surfactant additions seeks to enhance MRR and surface quality. Although they 

have potential, nanofluid dielectrics are difficult to put into practice.  

 Vibration-Assisted & Hybrid Processes: In challenging materials, ultrasonic vibration of the wire or 

workpiece has been shown to enhance MRR by 15–30% and decrease wire breakage. 

2.3 Investigations Particular to Materials 

Advanced materials are the subject of significant research:  

 Titanium alloys: Thermal cracking and oxide layer development problems.  

 Ceramic composites: Only available in electrically conducting varieties; spark consistency is impacted 

by reinforcing particles.  

 Because of its exceptional hardness and heat conductivity, polycrystalline diamond requires certain 

installations.  
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 Metals produced by additive manufacturing present special difficulties due to intrinsic flaws and varied 

microstructures. 

2.4 Systems for Monitoring and Control 

Intelligent process monitoring is emphasised by current research using:  

 Analysis of spark frequency and voltage  

 Sensors for acoustic emission  

 Machine vision for predicting wire vibration and breaking  

 Adaptive control systems that use gap circumstances to change parameters in real time 

2.5 Finding Research Gaps 

There are still a lot of holes in the research:  

 Sustainable Dielectric Technology: The majority of studies concentrate on improving performance, 

paying little attention to closed-loop systems that reduce environmental impact or biodegradable 

dielectrics.  

 Micro-Wire EDM Limitations: Although there are wires as small as 0.02 mm, process stability for 

high-aspect-ratio micro-features is still a challenge because to a lack of knowledge about scaling 

effects.  

 AI Integration Depth: Truly adaptive, self-learning systems for real-time anomaly detection and 

correction are immature; the majority of current AI applications are offline optimisation. 

 Hybrid Process Development: For certain material classes, there hasn't been any systematic research 

done on integrating Wire EDM with other energy-assisted processes (laser, electrochemical).  

 

Standardisation of Material Databases: There isn't a thorough, machine-independent database that links 

ideal parameters to material characteristics in various Wire EDM systems.  

 Inadequate models forecasting recast layer characteristics (thickness, microcracks, residual stress) for 

various parameter sets and materials constitute post-process integrity.  

 Energy Efficiency: Very little research has been done on how to maximise energy use per unit volume 

eliminated, which is crucial for sustainable production. 

3. Literature Review Analysis 

Research Area Key Findings from Literature Consensus 

Level 

Controversies/Disagreements 

Parameter 

Effects 

Pulse-on time and current most 

significantly affect MRR; pulse-

off time critical for flushing 

High Optimal balance differs by material; some 

studies prioritize voltage, others current 

Wire 

Technology 

Coated wires outperform plain 

brass in speed and surface finish 

for most materials 

Medium-

High 

Best coating composition (zinc vs. zinc-oxide 

vs. multi-layer) remains material-dependent 

Dielectric 

Additives 

Powder-mixed dielectrics 

improve MRR but compromise 

surface finish and stability 

Medium Ideal powder type, size, and concentration 

not standardized; practical implementation 

issues 
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Vibration 

Assistance 

Ultrasonic vibration improves 

flushing and reduces arcing in 

thick cuts 

Medium Energy trade-offs and equipment complexity 

vs. benefits not clearly quantified 

Modeling 

Accuracy 

Thermal models reasonably 

predict MRR but poorly capture 

surface integrity aspects 

Low-

Medium 

Plasma channel dynamics and energy 

distribution remain partially understood 

AI/ML 

Applications 

Neural networks and genetic 

algorithms effectively optimize 

parameters offline 

Medium Real-time adaptive control using AI still 

experimental; lacks robust industrial 

validation 

Environmental 

Impact 

Dielectric filtration and wire 

recycling addressed; energy 

consumption largely ignored 

Low No comprehensive life-cycle assessment 

studies for Wire EDM processes 

4. Findings and Discussion 

4.1 Trade-offs in Performance  

The research continuously shows that Wire EDM has intrinsic trade-offs:  

 MRR vs. Surface Quality: Higher MRR settings (longer pulse-on, higher current) invariably increase 

recast layer thickness and deteriorate surface smoothness (Ra increases 50–200%).  

 Accuracy vs. Speed: While fine finishing passes increase surface integrity and dimensional accuracy, 

they significantly lower throughput (often by 60–80% when compared to roughing).  

 Wire Cost vs. Performance: Depending on the application, advanced coated wires can boost cutting 

speed by 20–40% while increasing consumable costs by 30–100%. 

4.2 Behaviours Specific to Materials 

Material property correlations are shown by analysis:  

 For most metals, the ideal cutting speed is inversely correlated with thermal conductivity (lower 

conductivity = slower cutting).  

 Spark initiation and consistency are impacted by electrical resistivity, which is especially problematic 

for materials with resistive surface oxides (like titanium).  

 Tungsten and carbides cut more slowly than steels at comparable hardness because of melting point 

and latent heat, which determine specific removal energy. 

4.3 Convergence of Technology 

Convergence patterns are evident in contemporary wire EDM systems:  

 Integration of CMM and CAD/CAM for closed-loop quality control  

 Complex tapered and ruled surfaces are made possible by multi-axis capabilities (up to five axes).  

 "Lights-out" automation that includes workpiece handling and wire threading 

4.4 Financial Aspects  
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 Wire EDM is economically justified despite the large capital investment 

 Hardened materials that prevent distortion after heat treatment  

 Multi-operation setups are reduced by complex geometry.  

 Small batches and prototyping when hard tooling is not cost-effective  

 When there are no other options, micro-machining 

4.5 Unresolved Technical Issues  

Discussion reveals enduring problems:  

 Wire breaking Prediction: Unexpected breaking continues to be a significant source of downtime 

despite advancements in monitoring, particularly with small-diameter wires (<0.1 mm).  

 Corner Accuracy: Although they can be mechanically fixed, geometric flaws at acute internal corners 

caused by wire deflection and spark lag complicate programming.  

 Surface Integrity Control: Microcracks in heat-sensitive materials and recast layers (5–30 μm) 

necessitate post-processing, which raises the cost.  

 Thick-Section Restrictions: Cutting beyond 300–400 mm necessitates slower rates and unique flushing 

configurations, with exponential time increases. 

5. Conclusion 

Electrical Discharge from Wires From a specialised toolroom procedure, machining has developed into a key 

technology in precision manufacturing. This analysis demonstrates that although the fundamental ideas are still 

the same, major developments in wire technology, control systems, and process comprehension have increased 

its possibilities and uses. The technology will remain relevant in industries requiring high precision because of 

its exceptional capacity to produce geometrically complicated components in ultra-hard materials without 

mechanical stress. However, the analysis shows that there has been uneven development, with a significant 

amount of research concentrating on small-scale performance enhancements rather than game-changing 

inventions. 

 For typical materials, process optimisation has achieved decreasing returns; any improvements would 

require fundamental research relevant to the material.  

 Research on sustainability, including energy efficiency and dielectric environmental impact, must 

become a top concern.  

 The most promising path for next-generation intelligent Wire EDM systems is digital integration via 

IoT and AI.  

 Low MRR and recast layer problems are examples of intrinsic limits that could be overcome by 

hybridization with complimentary methods.  

 For meaningful benchmarking, it is imperative that testing procedures, performance measurements, and 

parameters be standardised throughout academics and industry. 

Smart, sustainable, and integrated manufacturing cells—rather than independent devices—are where Wire EDM 

is headed. Wire EDM can continue to play a crucial role in advanced manufacturing while developing to meet 

new challenges in new materials, miniaturisation, and environmentally conscious production by filling in the 

identified research gaps, especially in sustainable dielectrics, micro-machining stability, and adaptive AI 

control. 

http://www.mjapjournal.com/


 
 

50 | P a g e  
www.mjapjournal.com  2026/MJAP/09/0406  

 

Multidisciplinary Journal of Academic Publications 

                                                ISSN (Online): 3107-538X 

Vol. 02, Issue 01, January – February 2026 

 

6. References 

1. Ho, K. H., Newman, S. T., Rahimifard, S., & Allen, R. D. (2004). State of the art in wire electrical 

discharge machining (WEDM). International Journal of Machine Tools and Manufacture, *44*(12-

13), 1247-1259. 

2. Kuriachen, B., & Mathew, J. (2016). Modeling of wire electrical discharge machining parameters using 

titanium alloy (Ti-6Al-4V). International Journal of Advanced Manufacturing Technology, *85*(5-8), 

2029-2042. 

3. Selvakumar, G., Sarkar, S., & Mitra, S. (2016). Experimental investigation on die sinking EDM of Ti-

6Al-4V titanium alloy. International Journal of Advanced Manufacturing Technology, *85*(5-8), 

1607-1616. 

4. Torres, A., Puertas, I., & Luis, C. J. (2015). Modelling of surface finish, electrode wear and material 

removal rate in electrical discharge machining of hard-to-machine alloys. Precision Engineering, *40*, 

33-45. 

5. Goswami, A., & Kumar, J. (2014). Investigation of surface integrity, material removal rate and wire 

wear ratio for WEDM of Nimonic 80A alloy using GRA and Taguchi method. Engineering Science 

and Technology, *17*(4), 173-184. 

6. Sharma, N., Khanna, R., & Gupta, R. D. (2015). Multi-quality characteristics of WEDM process 

parameters with RSM. Procedia Engineering, *64*, 710-719. 

7. Li, L., Guo, Y. B., Wei, X. T., & Li, W. (2013). Surface integrity characteristics in wire-EDM of 

Inconel 718 at different discharge energy. Procedia CIRP, *6*, 220-225. 

8. Habib, S. S. (2009). Study of the parameters in electrical discharge machining through response surface 

methodology approach. Applied Mathematical Modelling, *33*(12), 4397-4407. 

9. Dauw, D. F., & Beltrami, I. (1994). High-precision wire-EDM by online wire positioning 

control. CIRP Annals, *43*(1), 193-197. 

10. Antar, M., Soo, S., Aspinwall, D., Jones, D., & Perez, R. (2011). Productivity and workpiece surface 

integrity when WEDM aerospace alloys using coated wires. Procedia Engineering, *19*, 3-8. 

11. Öpöz, T. T., & Chen, X. (2012). Experimental investigation of material removal mechanism in single 

spark EDM. International Journal of Machine Tools and Manufacture, *56*(1), 6-15. 

12. Rebelo, J. C., Dias, A. M., Kremer, D., & Lebrun, J. L. (1998). Influence of EDM pulse energy on the 

surface integrity of martensitic steels. Journal of Materials Processing Technology, *84*(1-3), 90-96. 

13. Kumar, A., Kumar, V., & Kumar, J. (2013). Experimental investigation of wire electrical discharge 

machining of HSLA steel for optimization of machining parameters. International Journal of 

Engineering Science and Technology, *5*(4), 801-814. 

14. Pramanik, A., & Basak, A. K. (2018). Sustainability in wire electrical discharge machining of titanium 

alloy: understanding wire rupture. Journal of Cleaner Production, *198*, 472-479. 

15. Magabe, R., Sharma, N., Gupta, K., & Davim, J. P. (2019). Modeling and optimization of Wire-EDM 

parameters for machining of Ni55.8Ti shape memory alloy using hybrid approach of Taguchi and 

NSGA-II. International Journal of Advanced Manufacturing Technology, *102*(5-8), 1703-1717. 

16. Rathod, N.J., Chopra, M.K., Chaurasiya, P.K. et al. Optimization on the Turning Process Parameters of 

SS 304 Using Taguchi and TOPSIS. Ann. Data. Sci. 10, 1405–1419 (2023). 

https://doi.org/10.1007/s40745-021-00369-2 22.  

17. Rathod, N.J., Chopra, M.K., Shelke, S.N. et al. Investigations on hard turning using SS304 sheet metal 

component grey based Taguchi and regression methodology. Int J Interact Des Manuf 18, 2653–2664 

(2024). https://doi.org/10.1007/s12008-023-01244-5 23.  

18. N.J. Rathod, M.K. Chopra, U.S. Vidhate, N.B. Gurule, U.V. Saindane, Investigation on the turning 

process parameters for tool life and production time using Taguchi analysis, Materials Today: 

http://www.mjapjournal.com/


 
 

51 | P a g e  
www.mjapjournal.com  2026/MJAP/09/0406  

 

Multidisciplinary Journal of Academic Publications 

                                                ISSN (Online): 3107-538X 

Vol. 02, Issue 01, January – February 2026 

 

Proceedings, Volume 47, Part 17, 2021, Pages 5830-5835, https://doi.org/10.1016/j.matpr.2021.04.199. 

24.  

19. Rathod, N.J., Chopra, M.K., Chaurasiya, P.K. et al. Design and optimization of process parameters for 

hard turning of AISI 304 stainless steel using Taguchi-GRA-PCA. Int J Interact Des Manuf 17, 2403– 

2414 (2023). https://doi.org/10.1007/s12008-022-01021-w 25.  

20. Rathod, N.J., Chopra, M.K., Chaurasiya, P.K. et al. Optimization of Tool Life, Surface Roughness and 

Production Time in CNC Turning Process Using Taguchi Method and ANOVA. Ann. Data. Sci. 10, 

1179–1197 (2023). https://doi.org/10.1007/s40745-022-00423-7 26.  

21. N.J. Rathod, M.K. Chopra, U.S. Vidhate, U.V. Saindane, Multi objective optimization in turning 

operation of SS304 sheet metal component, Materials Today: Proceedings, Volume 47, Part 17, 2021, 

Pages 5806-5811, https://doi.org/10.1016/j.matpr.2021.04.143 27. 

22.  P. K. Chaurasiya, N. J. Rathod, P. K. Jain, V. Pandey, Shashikant and K. Lala, "Material Selection for 

Optimal Design Using Multi-Criteria Decision Making," 2023 3rd International Conference on 

Advancement in Electronics & Communication Engineering (AECE), GHAZIABAD, India, 2023, pp. 

206-210, doi: 10.1109/AECE59614.2023.10428303. 28. 

23.  Mahesh T. Dhande, et al. 2023. HMCMA: Design of an Efficient Model with Hybrid Machine 

Learning in Cyber security for Enhanced Detection of Malicious Activities. International Journal on 

Recent and Innovation Trends in Computing and Communication. 11, 11s (Oct. 2023), 721–734. 

DOI:https://doi.org/10.17762/ijritcc.v11i11s.9729. 

24. T. Dhande M, Tiwari S, Rathod N. Design of an efficient Malware Prediction Model using Auto 

Encoded & Attention-based Recurrent Graph Relationship Analysis. Int. Res. J. multidiscip. 

Technovation [Internet]. 2025 Jan. 22 [cited 2025 Dec. 13];7(1):71-87. Available from: 

https://asianrepo.org/index.php/irjmt/article/view/103 30. 

25. Kalangi, C., Rathod, N.J., Madhuri, K.S. et al. Performance optimization of ethanol blends in diesel 

model using Taguchi and grey relational approach. Sci Rep 15, 36048 (2025). 31.  

26. Rathod, N.J., Bonde, P. & Nehete, H.R. Parametric optimization of WEDM of SS 304 stainless steel 

for material removal rate and surface roughness using Taguchi and Response Surface Methodology. 

Interactions 246, 60 (2025). https://doi.org/10.1007/s10751-025-02273-0 32.  

27. Nikhil Janardan Rathod , Praveen B. M. , Mayur Gitay, Sidhhant N. Patil, Mohan T. Patel, (2025) 

Optimization Of Multiple Objectives in The Machining Process of SS304 Sheet Metal Components.. 

Journal of Neonatal Surgery, 14 (14s), 801-809 33. 

28.  Rathod, N.J. et al. (2026). Wire Electrical Discharge Machining Process Parameter Optimization via 

the Taguchi Method. In: Al-Ramahi, N., Musleh Al-Sartawi, A.M.A., Kanan, M. (eds) Artificial 

Intelligence in the Digital Era. Studies in Systems, Decision and Control, vol 594. Springer, Cham. 34.  

29. Rathod, N.J. et al. (2026). Aluminum Machining Process Parameter Optimization in WEDM with the 

GRA Approach. In: Al-Ramahi, N., Musleh Al-Sartawi, A.M.A., Kanan, M. (eds) Artificial 

Intelligence in the Digital Era. Studies in Systems, Decision and Control, vol 594. Springer, Cham. 35. 

30.  Rathod, N.J. et al. (2026). Optimizing Wire Electric Discharge Machining Process Parameters for AISI 

304 Stainless Steel via Taguchi Design of Experiments. In: Al-Ramahi, N., Musleh Al-Sartawi, 

A.M.A., Kanan, M. (eds) Artificial Intelligence in the Digital Era. Studies in Systems, Decision and 

Control, vol 594. Springer, Cham. https://doi.org/10.1007/978-3-031-89771-9_8 36.  

31. Rathod, N.J. et al. (2026). SS304 CNC Turning Process Mathematical Modeling and Machining 

Parameter Optimization Utilizing the Taguchi Technique. In: Al-Ramahi, N., Musleh Al-Sartawi, 

A.M.A., Kanan, M. (eds) Artificial Intelligence in the Digital Era. Studies in Systems, Decision and 

Control, vol 594. Springer, Cham. https://doi.org/10.1007/978-3-031-89771-9_2 37.  

32. Nikhil Janardan Rathod, Praveen B. M., Mayur Gitay, Sidhhant N. Patil, Mohan T. Patel, (2025) 

Implementation of Machine Learning Approaches for the Modeling and Predictive Turning 

http://www.mjapjournal.com/


 
 

52 | P a g e  
www.mjapjournal.com  2026/MJAP/09/0406  

 

Multidisciplinary Journal of Academic Publications 

                                                ISSN (Online): 3107-538X 

Vol. 02, Issue 01, January – February 2026 

 

Maintenance Operations Incorporating Lubrication and Cooling in Systems of Manufacturing. Journal 

of Neonatal Surgery, 14 (15s), 1741-1748 38. 

33.  Nikhil J. Rathod, Nilesh Ingale, Mahesh T. Dhande, Santhosh H Pawar, A REVIEW ON AI 

ENABLED MULTI MODEL CARDIOVASCULAR MONITORING SYSTEM FOR PREDICTION 

OF PHYSIOLOGICAL STRESS, Department of Computer Science and Technology, 2025, 

180724/IJORAR-1019, 39. 

34.  Mayur Jayant Gitay, Dr. Nilesh Diwakar, Dr. M. K. Chopra, Dr. Nikhil J. Rathod, Analysis of the 

performance of a CI engine operating in dual fuel mode with biogas and biodiesel, Eur. Chem. Bull. 

2023,12(3) 4462-4472 40. 

35.  Prashant S. Raut, Dr. Nilesh Diwakar, Sumit Raut, Dr. Nikhil J. Rathod, Performance Evaluation and 

Emission Characteristic of Biodiesel (Methyl Ester) CI Engine, Eur. Chem. Bull. 2023, 12 (S3), 2240 – 

2245 41. Sumit R. Raut, Dr. Nilesh Diwaka, Prashant S. Raut,  

36. Dr. N. J. Rathod, Additives Characterization for Enhanced Biodiesel Performance in a CI Engine, Eur. 

Chem. Bull. 2023, 12 (S3), 2234 – 2239 42.  

37. Sumit R. Raut, Dr. Nilesh Diwakar, Prashant S. Raut, Dr. N. J. Rathod, The Technique Performance 

Evaluation and Emission Characteristics of diesel, cerium oxide, and ethanol, Eur. Chem. Bull. 2023, 

12 (S3), 3172 – 3184. 43.  

38. Prashant S. Raut, Dr. Nilesh Diwakar, Sumit Raut, Dr. Nikhil J. Rathod, The Technique Performance 

Evaluation and Emission Characteristics of Biodiesel, Eur. Chem. Bull. 2023, 12 (S3), 3147 – 3155 

39. Dr. Mayur Jayant Gitay, Dr. Nikhil J. Rathod , Mr. Rohit K. Dhende, Mr. Sagar S. Sasan. 

“PERFORMANCE ANALYSIS OF NATURAL FIBER REINFORCED COMPOSITES FOR 

SUSTAINABLE ENGINEERING APPLICATIONS”, Multidisciplinary Journal of Academic 

Publications ISSN (Online): 3107-538X Vol. 02, Issue 01, January – February 2026, MJAP/05/0402. 

40. Dr. Mayur Jayant Gitay, Dr. Nikhil J. Rathod , Mr. Rohit K. Dhende, Mr. Sagar S. Sasan, “IMPACT 

AND CRASHWORTHINESS PERFORMANCE OF COMPOSITE STRUCTURES IN 

AUTOMOTIVE APPLICATIONS”, Multidisciplinary Journal of Academic Publications ISSN 

(Online): 3107-538X Vol. 02, Issue 01, January – February 2026, 2026/MJAP/09/0403. 

41. Dr. Mayur Jayant Gitay, Dr. Nikhil J. Rathod , Mr. Rohit K. Dhende, Mr. Sagar S. Sasan, “IMPACT 

AND CRASHWORTHINESS PERFORMANCE OF COMPOSITE STRUCTURES IN 

AUTOMOTIVE APPLICATIONS”, Multidisciplinary Journal of Academic Publications ISSN 

(Online): 3107-538X Vol. 02, Issue 01, January – February 2026, 2026/MJAP/09/0403. 

42. Dr. Mayur Jayant Gitay, Dr. Nikhil J. Rathod , Mr. Rohit K. Dhende, Mr. Sagar S. Sasan, “THERMO-

MECHANICAL PERFORMANCE OF POLYMER MATRIX COMPOSITES: A CRITICAL 

REVIEW”, Multidisciplinary Journal of Academic Publications ISSN (Online): 3107-538X Vol. 02, 

Issue 01, January – February 2026, 2026/MJAP/09/0405. 

 

http://www.mjapjournal.com/

