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The study aims to identify a suitable machining parameter during Wire Cut Electrical Discharge 
Machining (WEDM) of duralumin reinforced with varying amounts of particulates. The nano chromium 
carbide (Cr2C3) at 3%, 4%, and 5% and Molybdenum diSulphide (MoS2) at 2%, 3%, and 4% are chosen 
as reinforcements. In WEDM, machining parameters such as Pulse ON time, Pulse OFF time, and 
Wire Feed rate were considered, while surface roughness was measured as the response parameter. 
The Taguchi method of experimental design was employed to optimize the process parameters. To 
investigate the impact of process parameters on the surface roughness of Duralumin/Cr2C3/MoS2 
composites, an analysis of variance (ANOVA) table and regression equation were constructed. The 
findings indicated that the weight% of Cr2C3 had the most significant influence on the machining of 
hybrid metal matrix composites. The optimal combination for achieving better surface roughness was 
determined to be 3% of Cr2C3, 2% of MoS2 a Pulse ON time of 100 µs, a Pulse OFF time of 100 µs, and a 
Wire Feed rate of 65 mm/sec, as determined by experimental values.
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The use of aluminum and aluminum alloys are rapidly increasing in the various fields and manufacturing 
industries because of their lightweight properties and high strength-to-weight ratio with good corrosion 
resistance. In aerospace and defense, they are essential for aircraft fuselages, satellite components, and armor 
plating. The automotive sector relies on these alloys for engine blocks, pistons, and electric vehicle battery 
housings to improve fuel efficiency and thermal management, while aluminum-matrix composites enhance wear 
resistance in high-stress parts like brake systems. Additionally, their superior thermal and electrical conductivity 
makes them ideal for electronics, such as heat sinks, and their formability supports advanced manufacturing 
techniques like additive manufacturing1–3. Metal Matrix Composites (MMC) owe their unique appeal as a 
lightweight material it is used in many industries and their greater modulus ratio, strength, fatigue, and fracture 
toughness, even at high temperatures, so it is used as a major structural material4,5. Due to its high strength 
complicated shaped profiles, more accurate surface characteristics, high levels of precision, reduction, reduced 
waste and additional processes, and larger production times are all issues that have been solved by modern 
manufacturing processes6,7. Strength, hardness, and wear resistance are the improved properties provided by the 
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Aluminum composites whereas machinability is decreased and tool wear rate is increased due to the presence 
of hard reinforcing elements8. To address the aforementioned issue, researchers have concentrated on non-
traditional machining techniques in recent years as a machining element9. Thus, it is necessary to do modern 
machining on hybrid composite materials like WJM, WEDM, and LBM, among others; the WEDM is a more 
advantageous choice for cutting composite materials among various unconventional machining methods10.

WEDM is a productive cutting technique that is frequently used to create intricately shaped and profiled 
medical, automotive, nuclear, and aircraft components. The Wire Electrical Discharge Machining (WEDM), 
works by removing material by the use of spark erosion, in which pulses of electrical discharges between the 
workpiece and the wire electrode produce localized heat, melting / vaporizing the metal11. Finding the ideal 
input settings had proven to be a significant obstacle when utilizing EDM to machine the composites. The EDM 
method removes material from the workpiece by creating a spark between the tool and the workpiece through 
a dielectric medium. The workpiece material’s phase transition from a solid to a plasma state and the removal 
of material caused by the flowing dielectric both play crucial roles in the correct material removal process for 
the final component’s surface roughness. As a result, the material removal process is extremely complex. The 
likelihood of a white layer forming on the workpiece’s surface is decreased when materials are appropriately 
removed from it as a result of sparks.

A succession of isolated sparks between the tool and the workpiece causes a very small amount of work 
materials to melt and evaporate out. Also, proper input parameters are very much necessary to achieve a good 
surface finish and increased a higher material removal rate12. These response parameters of WEDM are mainly 
dependent on the various input parameters like peak current, spark voltage, Pulse-ON time, Pulse-OFF time and 
Wire Feed rate13. The base matrix and the reinforcement also greatly depend upon the input parameters for the 
particular applications. A large portion of aircraft constructions uses duralumin (Al2024) because of its superior 
machining properties, high tensile strength, and good fatigue resistance14. Chromium carbide despite their 
characteristics, are utilized as protective coatings in corrosive circumstances and may ultimately take the place 
of traditional coatings like hard chromium for the protection of the material surface. There are three different 
crystallographic structures of chromium carbides such, as cubic Cr23C6, hexagonal Cr7C3, and orthorhombic 
Cr3C2, all the crystallographic structures have the finest mechanical characteristics15. Self-lubricating materials 
can be created by coating the substrate material with the self-lubricant or by adding solid lubricants into the 
matrix of a base metal16. The effects of WEDM process factors such as gap voltage, Pulse-ON and Pulse-OFF 
times, and current. Liquid-state stir casting is used to create Al 7075 reinforced with nano-silicon carbide, 
which has an average particle size of 50 nm. Design of experiments is also used for machining in the WEDM. 
Surface roughness (Ra) and material removal rate (MRR) were examined for different experimental groups. It 
was investigated how MRR and Ra were affected by the weight content of the nanoparticle reinforcement. It has 
been observed that as Ra and the weight% of nano-reinforcement rise, MRR falls. When compared to materials 
made using the coating approach, adding solid lubricants to aluminum alloys to create AMMCs often results in 
material with superior corrosion resistance, exceptional tribological properties, and stronger resilience to wear 
resistance. Since it is a solid lubricant, a tribo-layer develops as the proportion of self-lubricating components 
like Gr and MoS2 added in the matrix material increases; these materials have higher durability against wear 
properties. Brass wire was used in the WEDM process of AA7075, which showed that the rate of wear improved 
when high electric current was applied17. Additionally, the authors claimed that the cavities on the machined 
surface were enhanced by the increased current voltage and increased Pulse ON-time. The impact of WEDM 
parametric settings on the Al/SiC metal matrix composite’s surface roughness was analyzed. A regression model 
was created using the obtained results, and the process parameters for surface roughness were optimized. The 
results of the experimental study showed that peak current, wire tension, and Pulse ON time have the greatest 
influence on surface roughness18. One of the ideal characteristics for smoothly mating or aligning two surfaces 
on an assembly line in the industry is surface roughness. A surface roughness tester was used to measure the 
surface roughness in a brief amount of time19. The machine vibration, the kind of tool and material, and coolant 
supply can all affect the surface roughness. Furthermore, it has been found that a very important factor in surface 
finish and fracture propagation is the agglomeration of reinforcing particles in the molten material20.

One of the primary limitations of this machining operation is choosing the appropriate parameters for 
machining and their combinations in order to produce the highest surface integrity, which goes against the 
benefits of WEDM procedures21. The machinist will not be satisfied with the supplier’s information if it does not 
allow them to select the appropriate parameter combination while taking into account variations in the output 
responses, such as surface roughness, material removal rate, heat-affected zone, etc., based on the materials. 
According to the machinist’s demands on output response, a few WEDM process parameters that must be 
watched over include discharge current, voltage, Pulse ON time (P ON), Pulse OFF time (P OFF), wire material, 
wire tension, Wire Feed Rate (WFR), dielectric fluid, and its flushing under pressure22.

Under various parametric conditions, the constructed regression model proved successful in predicting the 
surface roughness of the Al/SiC metal matrix composite. In this study, the Taguchi coupled desirability function 
analysis was used to determine the ideal machining parameters for the WEDM process of the Al7075-10 wt% 
TiO2 composite. ANOVA was also used to assess the parameters’ significance in relation to the MRR and SR 
multiple response variables23. Finally, the confirmation test is employed to confirm and verify the optimal values. 
To compare the results of the input and output parameters, they used Taguchi’s L27 orthogonal array and a 
backpropagation feedforward neural network in their design. A 70% correlation was found between the created 
model and the experimental results24. Conductive materials of any hardness that are challenging or impossible to 
cut using conventional techniques can be cut with WEDM. WEDM specializes in cutting delicate geometries or 
intricate curves. A high rate of material removal and a smooth surface completion cannot be attained in one go. 
Numerous scholars from all over the world are working tirelessly to solve this significant issue25. Using 0.25 mm 
diameter brass wire as the electrode, this research project aims to create an acceptable machining technique 
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for WEDM of hybrid AMCs. The material removal rate is the output parameter, while the five crucial process 
parameters Wire Feed, % reinforcement, gap voltage, Pulse ON time, and Pulse OFF time are taken as input 
parameters26.

A comprehensive review of existing literature indicated that there is a lack of research on the development of 
duralumin with higher concentrations of nano-sized Cr₂C₃ particles in their machinability characteristics27,28. 
The characteristics of these newly developed alloys and composites remain unexplored, necessitating an in-
depth investigation. So this research focuses on using Wire Electrical Discharge Machining (WEDM) to assess 
the machinability of the material, analyze the effects of various parameters on surface roughness (Ra) values, 
and optimize the input parameters to achieve the lowest possible surface roughness. The WEDM is a precision 
cutting process applied to the complicated shapes of aerospace, medical, and automotive fields. In the WEDM 
process, surface finish and material removal rate (MRR) depend upon the Pulse ON/OFF times, particularly in 
hybrid composite materials. Although WEDM is highly versatile in hard materials, it is hard enough to produce 
good MRR at the same time that surfaces are smooth, resulting in optimization through Taguchi approaches and 
ANOVA. In this work, deficiencies pertaining to machining of the hybrid composite (e.g., nano Cr2C3, MoS2) 
through the optimization of WEDM parameters aimed at reducing the surface roughness is achieved using 
orthogonal arrays.

The objective of this study is to investigate the mechanical properties and surface roughness of Nano Cr₂C₃ 
– MoS₂ hybrid metal matrix composites (HMMC) machined using WEDM. The composites will be fabricated 
using the stir casting method to ensure uniform dispersion of reinforcement particles. ANOVA (analysis of 
variance) will be employed to statistically analyze the influence of key WEDM parameters, such as Pulse ON-
time, Pulse OFF-time, peak current, and Wire Feed rate, on surface roughness and mechanical properties. 
The study aims to optimize process parameters to achieve enhanced material performance, reduced surface 
irregularities, and improved machining efficiency for industrial applications.

Experimentation
Material used
The main matrix material used in these experimental studies is duralumin; the SEM image of duralumin is 
shown in Fig. 1. It is a combination of copper, manganese and magnesium. It consists of 91–95% AL, 3.8–4.9% 
CU, 1.2–1.8% Mg, 0.3–0.9% Mn, < 0.5% iron, < 0.5% Si, < 0.25% Zn, < 0.15% Ti, < 0.10% Cr25–28. The primary 
reinforcement is nano chromium carbide (Cr2C3) is a refractory ceramic compound chosen with varying 
weight% of (3, 4 & 5). Chromium carbide has high hardness, high strength and good corrosion resistance29–32. 
Molybdenum disulphide (MoS2) has exceptional chemical and thermal stability with weight% of (2, 3 & 4). To 
develop the composites, we employ the novel bottom pouring stir casting method. The mixture was poured 
into the mould cavity with a die of size 40 × 40 × 10 mm under room temperature. In accordance with ASTM 
standards, we machined the specimens on their surface to achieve a uniform shape. Figure 2 shows the SEM 
micrograph of developed composites. It is generally utilized as a solid lubricant due to its reduced abrasion and 
resilience owing to the nature of MoS2 it is used as a secondary reinforcement. The composition of developed 
composites is exhibited through EDAX as shown in Fig. 3.

Fig. 1.  Duralumin base alloy.
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Design of experiment
By using stir casting processes, the Duralumin / Cr2C3 / MoS2 hybrid composite was created. The reinforcement is 
heated for 20 min at 450 °C before casting. Preheating the reinforcement was followed by melting the Duralumin 
at 650 °C in a graphite crucible. The Duralumin matrix is then combined with the reinforcement, and magnesium 
is added at 2%33 with Duralumin to prevent explosions. The combination of matrix and reinforcement is then 
stirred for 6 min at 700 rpm. This experimental study used an electronic sprint cut WEDM machine for the 
machining process. The workpiece of the composite specimen with measurements of 40 × 40 × 10  mm was 
employed. It was decided to use deionized water as the dielectric medium and to deploy a tool electrode made of 
0.20 mm diameter brass wire. To ensure sufficient removal of the particles from the gap zone, a jet flushing system 
was used. Table 1 shows the input process parameters taken into account in this experimental investigation, 
including Pulse ON/OFF and Wire Feed to examine the surface roughness as a response parameter. The Brinell 
hardness tester was used to find the hardness of the developed composites, which is shown in Table 2. Using a 

Fig. 3.  EDAX of Cr2C3and MoS2.

 

Fig. 2.  SEM micrograph of developed composites.
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portable surface roughness tester (Mitutoyo SJ-210), the surface roughness Ra of a Duralumin composites was 
measured. In Table 3 shows the main effects plot and response table.

Design of experiments
Based on the trial and error and previous literature, five factors with three levels were chosen as the design of 
experiments. The L27 orthogonal array was chosen to conduct the experiments of developed composites. The 
experimental design matrix is provided in Table 1 and it includes the factors (i.e., the process parameters such as 
Pulse ON, Pulse OFF, wire feed rate, etc.) and the variation levels of the factors that were optimized according to 
Taguchi methods to reduce the variation. In Table 2, hardness values of the composites are shown; they allow one 
to see the impact of a reinforcement type (e.g., Cr2C3, MoS2) and concentration on the mechanical properties.

S. No. Cr2C3 (%) MoS2 (%) Pulse ON (µs) Pulse OFF (µs) Wire feed (mm/sec) Surface roughness (µm)

1 3 2 100 50 65 0.422

2 3 2 100 50 75 0.441

3 3 2 100 50 85 0.434

4 3 3 125 60 65 0.431

5 3 3 125 60 75 0.451

6 3 3 125 60 85 0.423

7 3 4 150 70 65 0.602

8 3 4 150 70 75 0.618

9 3 4 150 70 85 0.591

10 4 2 125 70 65 0.521

11 4 2 125 70 75 0.542

12 4 2 125 70 85 0.532

13 4 3 150 50 65 0.549

14 4 3 150 50 75 0.57

15 4 3 150 50 85 0.553

16 4 4 100 60 65 0.504

17 4 4 100 60 75 0.532

18 4 4 100 60 85 0.495

19 5 2 150 60 65 0.412

20 5 2 150 60 75 0.43

21 5 2 150 60 85 0.415

22 5 3 100 70 65 0.503

23 5 3 100 70 75 0.62

24 5 3 100 70 85 0.505

25 5 4 125 50 65 0.638

26 5 4 125 50 75 0.552

27 5 4 125 50 85 0.732

Table 3.  Main effects plot and response table.

 

Cr3C2 3 3 3 4 4 4 5 5 5

MoS2 2 3 4 2 3 4 2 3 4

BHN 71 79.2 73.7 78.4 80.1 79.8 83.6 89.3 84.1

Table 2.  Hardness of the composites.

 

Levels Level-1 Level-2 Level-3

1. Cr3C2 (%) 3 4 5

2. MoS2 (%) 2 3 4

3. Pulse ON (µs) 100 125 150

4. Pulse OFF (µs) 50 60 70

5. Wire feed (mm/s) 65 75 85

Table 1.  Process parameters and their levels.
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Results and discussion
The Taguchi technique stands out as a widely recognized approach for achieving optimal process parameters 
while performing the experiments. The current approach selects an L27 orthogonal array for conducting the 
experiments. The core of this methodology hinges on the concept of Signal-to-Noise (S/N) ratios. Depending 
on the nature of the optimization conditions, S/N ratios fall into three categories, i.e. : lower the better, nominal 
the better, and higher the better13. For this experimental data, the surface roughness is chosen as the response 
parameter. Here the objective is to minimize the surface roughness; hence smaller is better S/N ratio is chosen 
to find the optimum parameters.

Figure 4 shows the main effect plot for surface roughness; it shows that the percentage of MoS2 is the most 
influential parameter that affects the surface roughness, followed by the Pulse OFF time. The primary effects 
plot for S/N ratios and the impact of Wire Feed, Pulse ON, and Pulse OFF on surface roughness are shown in 
(Fig. 4). The plotted data showed a relationship between surface roughness on the input parameters. It shows 
that the percentage of MoS2 is the most influencing parameter which affects the surface roughness followed by 
Pulse OFF time. The experimental results revealed that the addition of particulates into the matrix reduces the 
MRR and increases SR. The optimum combination for better surface roughness is 3% of Cr2C3, 2% of MoS2, 100 
µs of Pulse ON time, 100 µs of Pulse OFF time and 65 mm/sec. This condition is caused by the lower weight% 
of the composites. The hardness value is very low due to this; the composites are very easily machined. When 
the hardness of a material is reduced, it becomes more susceptible to surface deformations under mechanical 
stresses, including those applied during machining, grinding, or polishing processes34. Softer materials may not 
hold as fine a finish because they can more easily undergo plastic deformation. This can result in a higher surface 
roughness, as the material may tear, plough, or deform instead of cutting cleanly35 (Fig. 5).

Figures 6 and 7 are showing the interaction plot between chromium carbide and molybdenum disulphide 
and Pulse OFF time. It is observed that when the percentage of Cr2C3 and MoS2 increases the surface roughness 
value increases, the Figs. 8 and 9 shows the interaction plot between Molybdenum disulphide and Pulse ON 
time and Pulse Off time. The increase in percentage of MoS2 shows the increase in surface roughness and that 
time the machining is increased for a longer period of time, which causes high velocity of cutting difficulties and 
high discharge energy, which deteriorates the surface quality36. Energy from discharge will grow as igniting pulse 
current increases. This raises the material removal rate while degrading the surface roughness and lengthening the 
Pulse OFF time discharge crater. For improved surface finish, a lower ignition Pulse OFF current is preferred37.

Figure 9 shows the interaction plot between Pulse ON and Pulse OFF time. The plot depicts how the parameters 
Pulse ON and Pulse OFF time influence surface roughness, helping to explain the connection between surface 
roughness and the interval between pulses. The delay period affects the applied voltage between electrodes. The 
decrease in gap voltage is caused by a reduction in the number of discharges in a particular amount of time when 
the delay time is increased38,39. Figure 10 dissipates the 3D surface plot of surface roughness for Pulse OFF time 
with Wire Feed; the surface plot confirms that as the increase of Pulse OFF time and Wire Feed increases, then 
the surface roughness linearly increases; they were relatively connected. Consequently, for the same power input 
and discharge, the discharge current increases, which results in increases in surface roughness. The relationship 
between wire speed and the roughness of the surface is that the higher wire speeds cause wire to cross over 

Fig. 4.  Signal to noise ratio for surface roughness.
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quickly on the workpiece. In which reduces the amount of energy available to cut the material; due to the 
considerable energy required for material removal at lower wire speeds, the surface finish is lowered40.

The results of an experimental analysis that looked at the effects of various factors—Cr₂C₃, MoS₂, Pulse ON, 
Pulse OFF, and Wire Feed—on a response variable that was probably connected to a machining or materials 

Fig. 6.  3D surface plot of surface roughness for Pulse OFF time with Cr2C3.

 

Fig. 5.  3D surface plot of surface roughness for MoS2 with Cr2C3.
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science process are shown in the ANOVA Table 4. With p-values of 0.000, the research shows that MoS₂ and 
Pulse OFF are the most statistically significant factors, meaning that there is almost little chance that their effects 
are the result of chance. MoS₂ accounts for the largest percentage (40.14%) of the overall response variation, with 
Pulse OFF coming in second (32.85%). This implies that these two elements are crucial to the process and ought 

Fig. 8.  3D surface plot of surface roughness for Pulse OFF time with MoS2.

 

Fig. 7.  3D surface plot of surface roughness for Pulse ON time with MoS2.
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Fig. 10.  3D surface plot of surface roughness for Pulse OFF time with wife feed.

 

Fig. 9.  3D surface plot of surface roughness for Pulse OFF time with Pulse ON time.
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to be given top priority for optimization. With a marginal significance (p = 0.056) and a contribution of 6.46% to 
the variation, Cr₂C₃ may have a small but significant impact that merits further investigation. Under the studied 
conditions, however, Wire Feed (p = 0.602, 0.97% contribution) and Pulse ON (p = 0.111, 4.71% contribution) 
are not statistically significant, suggesting they have little effect on the response variable. 14.87% of the variation 
is explained by the error term, which stands for experimental noise or unexplained variability.

Based on these experimental results, the concentrating of MoS₂ and Pulse OFF would result in the most 
process gains, however Cr₂C₃ might be looked into for possible enhancements. Process control is made simpler 
by the ability to set parameters like Wire Feed and Pulse ON at ideal levels without additional modification. To 
improve performance and deepen comprehension, further experiments or a more thorough statistical analysis 
(such as regression modeling or interaction effects) may be necessary.

Regression equation
To establish the reliability and accuracy of the regression model for predicting surface roughness, a goodness-of-
fit analysis and validation results should be provided. The surface roughness is predicted using a mathematical 
framework in the current work. Surface Roughness is postulated in the equation to be a function of Cr2C3%, 
MoS2, Pulse ON time, Pulse OFF time and Wire Feed. The following model describes the link between surface 
roughness and other input variables:

	

Surface Roughness = 0.0784074 + 0.0218889 Cr2C3 + 0.0619444 MoS2 + 0.000631111 Pulse ONµs
+ 0.000794444 Pulse OFFµs + 0.000544444 Wire Feed mm/s

.� (1)

Microstructure analysis
Based on the RSM analysis the two values are very good surface roughness they were tabulated in the (Table 3). 
The recommended values Pulse ON, Pulse OFF and Wire Feed were used for the two combinations of Cr2C3 at 
3 wt% with MoS2 2wt.% and 3 wt% WEDM machining is processed and the particular samples morphological 
analysis confirms the Surface roughness the figures are confirmed by SEM images (Figs. 11 and 12). The Fig. 12 
shows 2% of MoS2, 100µs Pulse ON and 50 µs Pulse OFF time and 65 mm/sec Wire Feed time. Lower Pulse ON 
and Pulse OFF times contribute to better surface integrity by minimizing the thermal effects and associated 
material alterations. This can lead to finer surface textures with fewer defects, including groove, pits, or cracks41,42. 
Moreover, shorter pulse duration are essential for preserving the dimensional accuracy and integrity of machined 
components. Figure 11 illustrates that with 2% MoS₂, a Pulse ON time of 125 µs, a Pulse OFF time of 60 µs, and 
a Wire Feed rate of 85 mm/sec, the maximum surface roughness is observed. Extended pulse durations and 
elevated Wire Feed rates result in increased heat input during the machining process. This excessive heat can 
lead to material melting, the formation of recast layers, and surface defects such as deep grooves43.

The prolonged exposure to electrical discharges and the higher rate of material removal can exacerbate 
thermal effects, resulting in deeper grooves on the machined surface44. The observations from the SEM analysis 
confirm that optimized Pulse ON and OFF times, along with appropriate Wire Feed rates, play a crucial role in 
achieving superior surface quality by controlling thermal effects and minimizing machining-induced defects. 
This research is highly relevant for industries that manufacture high-precision, high-performance components, 
where surface finish is critical, such as in the aerospace and defense sectors. Table 5 shows that recommended 
process parameters for the Surface roughness.

Conclusion
The present study shows the significant information about the effects of input parameters has been obtained 
from the study of surface roughness optimization in Wire Electrical Discharge Machining (WEDM) of 
duralumin composites using the Taguchi design approach. Through experimental validation, the ideal parameter 
combination—3% Cr₂C₃, 2% MoS₂, a 100 µs Pulse ON duration, a 100 µs Pulse OFF time, and a 65 mm/sec 
Wire Feed rate—was identified, resulting in improved surface polish. The findings of the analysis of variance 
(ANOVA) show that the percentage of MoS₂ (P = 0.1975) and the Pulse OFF time (P = 0.0321) have a significant 
impact on surface roughness and are statistically significant in controlling the machining process. By reducing 
heat cracking and debris deposition, the use of 2% MoS₂ helps to minimize surface imperfections. Moreover, 
SEM analysis confirms that optimal machining conditions yield minimal surface defects, such as microcracks 
and recast layers, particularly with a 100 µs Pulse ON time, 50 µs Pulse OFF time, and a 65 mm/sec Wire Feed 

Source DF Seq SS Adj SS Adj MS F P % of contribution

Cr2 C3 2 0.011242 0.011242 0.005621 3.48 0.056 6.46

MoS2 2 0.069831 0.069831 0.034916 21.6 0 40.14

Pulse ON 2 0.008198 0.008198 0.004099 2.54 0.111 4.71

Pulse OFF 2 0.057138 0.057138 0.028569 17.68 0 32.85

Wire feed 2 0.001691 0.001691 0.000845 0.52 0.602 0.97

Error 16 0.025862 0.025862 0.001616 14.87

Total 26 0.173962 100

Table 4.  Analysis of variance table.
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rate. These findings establish a scientific basis for refining WEDM parameters to enhance the surface integrity of 
duralumin composites, ensuring improved functional performance and extended component lifespan.

Combination Cr2C3 MoS2 Pulse ON (µs) Pulse OFF (µs) Wire feed (mm/s) Surface roughness

C1 3 2 100 50 65 0.412

C2 3 3 125 60 85 0.423

Table 5.  Recommended process parameters for the surface roughness.

 

Fig. 12.  SEM image of C2 combination.

 

Fig. 11.  SEM image of C1 combination.
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Data availability
The datasets used and/or analyzed during the current study are available from the corresponding author upon 
reasonable request.
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