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Abstract 

The process of developing computer models using computer-aided design (CAD) is guided by geometrical 

parameters. Usually, these models are displayed on a computer. A portion or object on a monitor as a three-

dimensional representation a set of components that is easily modifiable altering the pertinent settings. CAD 

platforms allow Objects should be viewed by designers under a number of simulations to test these items' 

representations and to real-world circumstances Designing with a computer is an arduous procedure Numerous 

specialized tools are available can expedite design, reduce errors, and enhance your outcomes. The following 

will be discussed in this article: learn the lingo used in the CAD business, the general understanding of the steps 

in the design process and the software tools that are available. Mechanical engineering parts are often designed 

using manual calculations, drafting, and physical modelling before becoming completely formed parts, 

according to the traditional process. Due to the lengthy design and development process, hefty labour and 

material costs, etc., this method is often known for having high costs. A product with this kind of design could 

also have a low accuracy rating. In order to effectively address these issues, CAD/CAE facilities should be used 

in the design and development of components and parts. This essay discusses the idea and key elements of 

CAD/CAE-based mechanical engineering design and development. 
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1. INTRODUCTION 

Computer aided design has been applied to make 

three dimensional mathematical elements, 

characterize material data counting mechanical and 

warm properties, indicate strong shape, allocate 

part aspect, also, perform item resistance control. 

At right on time of 1980s, the computer aided 

design application decreased hand drafting 

significantly and it permitted specialists to plan 

items effectively. Most colleges never again help 

understudies to utilize the protractors and 

compasses to make designing drawings. Current 

computer aided design programming bundles range 

from 2D-based portraying frameworks to three 

dimensional shape surface and strong displaying. It 

can permit specialists to pivot planned parts and 

gathering framework in three dimensional layered 

conditions and allowed clients to see planned items 

from various point to facilitate the configuration 

process. 

The uses of computer aided design incorporate item 

plan and improvement, visual communication for 

undertaking commercial, component movement to 
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help item plan, and productive item alteration in a 

wide range of fields, for example, auto, aviation, 

developments, military, and purchaser items. As 

opposed to hand drafting plan, computer aided  

design can impressively speed up item 

configuration processes, improve plan quality, and 

mitigate or on the other hand improve on 

confounded mathematical plan [4]. The broadly 

applied computer aided design bundles in designing 

plan incorporate Unigraphics, Favorable to E, 

Innovator, IEAS-MS, SolidWorks, CATIA, 

SolidEdge, and CADKEY. Computer aided design 

programming is utilized to plan three dimensional 

strong demonstrating, make 2-D designing 

drawings through Mathematical dimensioning and 

tolerancing (GD&T) control, support item 

theoretical plan, develop framework gathering 

format, what's more, perform kinematic and 

dynamic investigation. three dimensional 

boundaries and limit imperatives can be applied to 

characterize the part size, mathematical shape, and 

strong displaying components. The utilitarian 

highlights in computer aided design framework can 

be applied on various apparatuses for plan 

estimation including shear, tractable, head, and 

yield strength. There are a few kinds of computer 

aided design capabilities:  

• Three dimensional wireframe capabilities in 

computer aided design are reached out from 

2-D drafting in which the lines are expected to 

be physically made to the computer aided 

design drawings. This model doesn't have 

mass properties related with it and no strong 

highlights can be straightforwardly added to 

it. 

• Three dimensional moronic strong models are 

developed comparably to control the genuine 

items. Its essential models typically don't have 

apparatuses to effortlessly play out the part 

movement examination and furthermore 

difficult to recognize impedance between 

parts in gathering. 

• Three dimensional parametric strong 

demonstrating can make strong elements and 

effectively change the changes. 

The further models alterations are simpler 

assuming unique strong aspects are made 

appropriately. For instance, in the event that the 

strong elements are required evenly situated from 

item focus, these highlights may be dimensioned 

from model focus.  Computer aided design is 

likewise applied to make the photograph 

reproductions expected in readiness of numerous 

different business archives, i.e., ecological 

assurance, in which the computer aided design of 

designated developments are superimposed into 

existing natural photograph heaps to legitimize 

what ecological impacts will be caused assuming 

that proposed developments are permitted to be 

constructed. 

2. AUTOMATION 

Automation is the utilization of machines, control 

frameworks and data advancements to improve 

efficiency in the creation of merchandise and 

conveyance of administrations. The word 

Automation was initially begat by a designing 

director of Portage Engine Organization in 1946 in 

request to depict the assortment of feed gadget 

component and programmed move gadgets. 

"Mechanization is a procedure of consequently 

controlled activity of a device, interaction or 

framework by mechanical or on the other hand 

electronic gadgets that happens of human organs of 

perception, endeavours and choice." 

A. Automation and Computerization Underway 

Framework 

There are fundamentally two classes: 

• Robotized Assembling Framework 

• Electronic Assembling Framework 

 

Figure 1: Computerisation in Production 

system 

B. Components of a Robotized Framework 

Computer-aided technologies (or CAx) presently 

serve the premise for numerical and hierarchical 

apparatuses used to make complex frameworks. 
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Striking instances of CAx incorporate PC 

supported plan (computer aided design 

programming) furthermore, Computer-aided 

technologies (CAM programming). The further 

developed plan, investigation, and assembling of 

items empowered by CAx has been gainful for 

industry. 

 

Figure 2: Components of Automated system 

Various kinds of computerization instruments exist: 

• ANN - Artificial neural network 

• BPM - Bonita Open Solution 

• DCS - Distributed Control System 

• HMI - Human Machine Interface 

• SCADA - Supervisory Control and Data 

Acquisition 

• PLC - Programmable Logic Controller 

• PAC - Programmable automation 

controller 

• Instrumentation 

• Movement control 

• Advanced mechanics 

 

C. The fundamental benefits of mechanization are 

• Expanded throughput or efficiency. 

• Worked on quality or expanded 

consistency of quality. 

• Further developed vigor (consistency), of 

cycles or item. 

• Expanded consistency of result. 

• Decreased direct human work expenses 

and costs. 

• Level of Mechanization 

• Mechanization Devices 

 

3. RELATED WORKS 

Li, Jeremy. (2012) contemplated don't obviously 

give the effect of computer aided design and CAE 

on item improvement process and especially its 

effect on cost and season of advancement. The 

review is done to show the significance of 

computer aided design and CAE as an apparatus of 

item improvement and its impact on the 

improvement cost and time when executed from 

the get-go simultaneously. 

Leea, T. U., Liua, Y., &Xiea, Y. M. (2022) 

introduced another circle development technique to 

create an enormous number of circular pentagons 

in light of progressively partitioning a module of an 

underlying circular dodecahedron. The new 

strategy can helpfully control the states of produced 

round pentagons through determined plan 

boundaries. Two enhancement issues have been 

explored: (I) partition a circle into round pentagons 

of equivalent region; (II) limiting the quantity of 

various curve lengths utilized in the pentagonal 

development. An assortment of models is 

introduced to show the viability of the new 

technique. This study shows that treating the 

numerical test of partitioning a circle consistently 

into countless round polygons as an enhancement 

issue can really get equivalent region or equivalent 

length circle developments. Besides, taking into 

account extra limitations on the enhancement issue 

might accomplish circle developments of explicit 

qualities. 

Liu, Z., Lan, Y., Jia, J., Geng, Y., Dai, X., Yan, L., 

... & Ye, G. (2022) planned polymers are combined 

involving the PET-Pontoon polymerization in a 

microfluidic stage, showing a record high 

adsorption limit of uranium (11.4 ± 1.2 mg/g) in 

genuine seawater in 28 days or less. This study 

offers an incorporated viewpoint to quantitatively 

survey adsorption peculiarities of polymers, 

connecting metal-ligand collaborations at the sub-

atomic level with their spatial compliances at the 

mesoscopic level. The laid out convention is by and 

large versatile for target-arranged improvement of 

further developed polymers for widened 

applications. 

Shivegowda, M. D., Boonyasopon, P., Rangappa, 

S. M., &Siengchin, S. (2022) Computer-aided 

manufacturing (CAM) is the utilization of PC 

based programming devices to help engineers in 

the development of products. The originators 

would utilize PC helped plan (computer aided 

design) to make an item. The idea would then be 

changed over into equipment utilizing PC helped 

fabricating on a similar PC (CAM). These two 

advancements are converged into bound together 

computer aided design/CAM frameworks, in which 

a determination is made in a computer aided design 

framework and the creation cycle is overseen in a 

solitary framework beginning to end in CAM. 
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Computer aided design/CAM frameworks are 

much of the time utilized in PC supported plan, 

which is the utilization of a PC to make, change, 

and examine a plan. This article expects to give an 

outline of the PC supported plan and assembling 

processes in different areas. 

Pan, Z., Wang, X., Teng, R., & Cao, X. (2016) 

arranged physically by some human administrator 

who deciphered, as a result, the detail attracting of 

the part to be machined into mathematical structure 

and afterward into fitting examples of openings in 

the tape. This was a dreary and completely 

mechanical task, and it was just regular that easy 

routes in the process started to present themselves. 

The extent of such alternate routes started to spread 

through the texture of the procedure, and it was not 

well before the PC was engaged with executing 

them. 

Li, W. D., Lu, W. F., Fuh, J. Y., & Wong, Y. S. 

(2005) created cooperative frameworks, systems 

and innovations, which are coordinated as a flat or 

a progressive way, are surveyed. In the meantime, a 

3D streaming innovation, which can successfully 

send representation data across networks for Web 

applications, is featured and the calculations behind 

it are uncovered. 

Berthier, J., Clementz, P., Raccurt, O., Jary, D., 

Claustre, P., Peponnet, C., &Fouillet, Y. (2006) 

utilized a methodology in light of a mathematical 

technique utilizing surface energy minimization, 

supported by the way that narrow powers are 

prevailing in microdrops mechanical way of 

behaving. The outcomes have driven us to work on 

the morphological plan of a EWOD computer chip. 

We present here the computational methodology, a 

correlation with the exploratory outcomes and the 

ramifications for the acknowledgment of a EWOD 

microsystem. 

Renner, G., &Ekárt, A. (2003) configuration errand 

can frequently be viewed as an advancement issue 

in which the boundaries or the construction 

portraying the best quality plan are looked for. 

Hereditary calculations comprise a class of search 

calculations particularly fit to taking care of mind 

boggling improvement issues. Notwithstanding 

boundary streamlining, hereditary calculations are 

likewise recommended for taking care of issues in 

imaginative plan, like joining parts in a novel, 

imaginative way. Hereditary calculations render the 

ideas of advancement in Nature to PCs and 

impersonate normal development. Fundamentally, 

they find solution(s) to an issue by keeping a 

populace of potential arrangements as per 'natural 

selection' standard. We present here the primary 

elements of hereditary calculations and multiple 

manners by which they can tackle troublesome plan 

issues. We momentarily present the fundamental 

thoughts of hereditary calculations, in particular, 

portrayal, hereditary administrators, wellness 

assessment, and choice. We examine a few high 

level hereditary calculations that have ended up 

being productive in taking care of troublesome plan 

issues. We then, at that point, give an outline of 

uses of hereditary calculations to various areas of 

designing plan. 

Mavromihales, M., Holmes, V., &Racasan, R. 

(2019) assessed the viability of games-based 

advancing inside a PC supported plan and 

production undergrad module. Albeit generally 

utilized in a determination of branches of 

knowledge, there gives off an impression of being 

restricted utilization of games-based learning in 

designing and innovation. Its viability as a learning 

or preparing device, particularly in Mechanical 

Designing branch of knowledge, has been hazy. 

This exploration follows on from recently 

introduced research in original methodologies in 

conveyance of designing schooling. Games-based 

learning can possibly upgrade understudy insight 

and growing experience. To assess the results of 

games-based learning approach and notice its 

impact on understudies' exhibition, a 

straightforward in-class game on gathering points 

was planned and executed as a feature of a lab 

work out. There were two gatherings of 

understudies thought about for this situation study: 

the understudy bunch 'playing' a get together game 

(trial bunch) and the gathering which didn't 

encounter games-based learning (control bunch). 

The consequences of the evaluation component in 

the exploratory gathering were contrasted with the 

benchmark group. Our work assesses both the 

subjective and quantitative information laid out 

from PC supported plan get together conveyance 

utilizing the game, and conveyance utilizing 

customary strategy. Likewise, the correlations were 

made between the passage level in to Advanced 

education as far as levy focuses level (scholastic 

score) of members and instructive foundation. It 

hence closes on the adequacy of the games-based 

growing experience in Mechanical Designing 

Training. 
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4. METHOD AND MATERIALS 

The exploration announced in this postulation was 

done to satisfy the targets recorded in the past area 

by following the system. 

A. Architecture of integrated process planning 

Figure 3 shows the engineering of the proposed 

highlight based CAPP framework. The created 

framework incorporates three fundamental 

modules, for example, Include Based Plan, the 

Production line Climate Module and the Boundary 

Enhancement Module. 

 

Figure 3: Proposed CPP System 

In the engineering, the principal module in the 

Element Based Plan, offers the strong 

demonstrating of the part. For the intuitive change 

of information, an easy to use graphical point of 

interaction is created. The incorporated elements 

are determined by the mathematical qualities 

through the GUI. This plan by features approach is 

utilized to infer the strong model of the leaf spring 

gathering. The meaning of the elements for each 

leaf is given in a different easy to use interface. The 

plan cycle is helped out through the application 

programming connection point in the PC supported 

plan framework with Solidworks 2010. Then, at 

that point, the singular leaf computer aided design 

model is approved. Further the singular leaves are 

collected and approved with the item. At long last, 

the redid attracting is created to be used in shop 

floor exercises. 

B. Taguchi Based Grey System Theory 

➢ Trial Plan Philosophy 

A specialized methodology, arranging the 

examinations, is a need for the effective lead of 

analyses. By the measurable plan of tests the most 

common way of arranging the examination is done, 

so that the fitting information will be gathered and 

dissected by measurable techniques, coming about 

in substantial furthermore, objective ends. At the 

point when the issue includes information that are 

dependent upon trial mistake, measurable technique 

is the main goal way to deal with investigation. 

Consequently, there are two parts of a trial issue: 

the plan of the examinations and the factual 

investigation of the information. These two focuses 

are firmly related since the technique for 

investigation relies straightforwardly upon the plan 

of tests utilized. The upsides of the plan of tests are 

as follows: 

• Quantities of preliminaries are altogether 

decreased. 

• Significant choice factors, which control 

and work on the execution of the item or 

the interaction, can be recognized. 

• Ideal setting of the boundaries can be found 

out. 

• Subjective assessment of boundaries can be 

made. 

• Trial blunder can be assessed. 

• Induction with respect with the impact of 

boundaries on the qualities of the cycle can 

be made. 

In this work, the Taguchi technique is applied to 

design the tests, furthermore, the information are 

gathered. Taguchi's complete arrangement of value 

designing is one of the designing accomplishments. 

The strategies centre on the powerful utilization of 

designing methodologies, as opposed to cutting 

edge measurable procedures. They incorporate both 

upstream and shop-floor quality designing. 

Upstream strategies productively utilize limited 

scope trials to decrease fluctuation and remain 

savvy, and create powerful plans for large-scale 

creation and commercial center. Shop-floor 

methods give cost-based,  on-going techniques, for 

observing and keeping up with quality underway. 

The farther upstream a quality strategy is applied, 

the more noteworthy use it produces on the 

improvement, and the more it diminishes the 

expense and time. 

➢ Experimental Design Strategy 

Taguchi suggests the orthogonal array (OA) for 

spreading out of tests. These OAs are summed up 

Graeco-Latin squares. To plan an analyse is to 
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choose the most appropriate OA and allocate the 

boundaries and connections important to the 

suitable sections. The utilization of straight charts 

furthermore, three-sided tables proposed by 

Taguchi, makes the task of boundaries 

straightforward. The cluster powers all 

experimenters to plan nearly indistinguishable 

investigations.  

In the Taguchi technique, the consequences of the 

analyses are broke down to accomplish at least one 

of the accompanying targets:  

• To lay out the best or the ideal condition for 

an item or process 

• To assess the commitment of individual 

boundaries and connection 

• To appraise the reaction under the ideal 

condition 

The ideal condition is recognized by concentrating 

on the fundamental impacts of every one of the 

boundaries. The fundamental impacts demonstrate 

the general patterns of the impact of every 

boundary. The information on the commitment of 

the individual boundaries is a critical in choosing 

the idea of control to be laid out on a creation 

interaction. 

➢ Signal to Noise Ratio 

The misfortune capability examined above is a 

powerful figure of legitimacy for going with 

designing plan choices. Notwithstanding, to lay out 

a suitable misfortune capability with its number of 

obscure boundaries, to use as a figure of merit, isn't 

practical and simple all of the time. Perceiving the 

problem, Taguchi made a change capability for the 

misfortune capability, which is named as the sign - 

to-commotion (S/N) proportion (Taguchi, 1990).  

The S/N proportion, as expressed prior, is a 

simultaneous measurement. A simultaneous 

measurement can take a gander at two qualities of a 

circulation and fold these qualities into a solitary 

number or figure of legitimacy. The S/N proportion 

consolidates both the boundaries (the mean level of 

the quality trademark and difference around this 

mean) into a solitary measurement. A high worth of 

S/N infers that the sign is a lot higher than the 

irregular impacts of the commotion factors. The 

cycle activity reliable with the most elevated S/N 

generally yields the ideal quality with the base 

variety. The S/N proportion unites a few 

reiterations (no less than two information focuses 

are expected) into one worth. 

By and large, any quality trademark will have an 

objective. A quality trademark is the target of 

interest of an item or cycle. It might likewise be 

known as a practical trademark. There are three 

sorts of targets like the Ostensible the-best, the 

More modest the-better and the Bigger the-better 

(Taguchi, 1990). 

➢ Grey Relational Coefficient, Grey Relational 

Grade, and Grey Relational Analysis 

The experimental results are first normalised in the 

grey relational generation, often known as the 

range between zero and one, before being used in 

the GRA. The relationship between the anticipated 

and actual experimental findings is then expressed 

using the grey relational coefficient, which is 

generated from the normalised experimental 

results. The grey relational grade is then calculated 

by averaging each performance characteristic's grey 

relational coefficient. Based on the grey relational 

grade, the multiple performance criteria are 

evaluated overall. As a result, the optimization of a 

single grey relational grade can replace the 

optimization of the complex numerous 

performance characteristics. The process parameter 

level with the highest grey relational grade is the 

optimal level. A confirmation experiment is carried 

out using this optimal level to confirm the optimal 

process parameters discovered through the process 

parameter design. The following are the steps that 

make up the Taguchi-based GRA (Lin 2002): 

• Determining the performance traits and 

process variables that will be assessed. 

• Deciding how many levels there should be 

for the process parameters. 

• Choosing the proper orthogonal array and 

giving the orthogonal arrays the process 

parameters. 

• Conducting tests using the orthogonal array's 

configurations. 

• Normalizing the outcomes of the 

experiment. 

• Generating a grey relation and figuring out 

the grey relation coefficient. 

• By averaging the grey relational coefficient, 

one can get the grey relational grade. 

• Choosing the ideal process parameter 

settings. 
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• Confirmation experiment for the Taguchi-

based GRA to confirm the best process 

parameters. 

But the Taguchi-based GRA yields the best results 

in terms of the parameters' level (Kao and Hocheng 

2003). Unfortunately, employing the 

aforementioned method does not yield the global 

ideal value that is between the levels. A model for 

optimization must be created based on the 

correlation between the input parameters and the 

grey relational grade. To address this, each process' 

regression model is constructed using statistical 

analysis. 

5. RESULT AND DISCUSSION 

A. Shearing Method 

In the shearing process, the model takes into 

account variables that determine squareness, 

including the blade clearance, force on the blades, 

cutting angle, die length, and shearing coefficient. 

Table 1 provides an illustration of how to generate 

the shearing process' ideal parameters. With 

reference to the process model, the values are 

acquired and tabulated. 

Table 1: Parameter for optimal Shearing 

Process 

Factors Initial 

Setting  

Optimal 

Setting  

Blade 

Clearance  

2 0.6 

Forces on the 

blades  

195 123 

Cutting Angle  95 94 

Die Length 86 99 

 

 

Figure 4: Parameter for optimal Shearing 

Process 

The manual setup yields negative squareness at the 

lower limit and maximum squareness at the higher 

limit of the input parameters based on the shearing 

process outcomes. Both squareness values 

produced using manual settings fall outside of the 

acceptable range. The response value is impacted 

by the incorrect blade fixing, as well as the 

clearance and placement of the work material. The 

maximum range of the response value is between 

0.1 mm and 2 mm. The optimization process must 

be used with reference to the values in the table in 

order to produce ideal parameters. The optimal 

values are produced by the simulated annealing 

technique, and the parameter values are created at 

random between the lower and upper limits. 

Regarding the shearing procedure, the following 

observations are made. 

• Squareness, a shearing process performance 

parameter, has been examined as a single 

response. 

• Using the initial and ideal values of 2.104 mm 

and 1.125 mm, respectively, the squareness 

value is achieved. With the default settings, 

the produced model increases squareness by 

about 46.52%. 

• Four input factors' effects have been 

examined. 

• The squareness is largely influenced by the 

blade clearance. A better squareness value is 

produced by lowering the clearance values. 

 

B. Process for Center Hole Punching 

The beginning and ideal settings for the hole 

punching technique used to create the leaf spring 

assembly are shown in Table 2. 

Table 2: Parameter for centre-hole punching 

Factors Initial Setting  Optimal 

Setting  

Diameter of 

Punch 

17.3 18.3 

Diameter of die 21 19.6 

Punching Force  168 168 

Thickness of 

Leaf 

20 20 

 

0
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Figure2: Parameter for centre-hole punching 

The investigation leads to the following 

conclusions about the hole punching procedure. 

• To determine the ideal value for the hole 

diameter, input elements such punch 

diameter, die diameter, punching force, 

and leaf thickness are examined. 

• The response values obtained from the 

initial and optimal settings are given as 

16.99 mm and 16.82 mm, respectively.  

• The die diameter and punching force have 

the greatest influence on the finished hole 

diameter.  

• The analysis of the process model results 

in a 1% improvement with the initial 

settings. 

CONCLUSION AND FUTURE WORK 

The following conclusions are drawn from this 

research effort based on integrated process 

planning with optimization for the manufacture of 

leaf spring assemblies. The design and production 

of the leaf spring are integrated at different stages 

in a software system model created for the leaf 

spring manufacturing business. Individual leaves 

are created in a leaf spring assembly using the 

feature-based design, and feature data is stored in 

the database. All necessary characteristics are 

generated for the individual leaf model. Following 

the creation of each individual leaf, the required 

numbers of leaves are assembled. With the 

assembly, a bill of materials is prepared and 

appended. In the CAD environment, the entire leaf 

spring assembly is validated for eye end gap, 

assembly thickness, interleaf gap, and camber 

distance with BOM. The manufacturing activities 

generate customised process drawings. 

A generalised software system that is compatible 

with and accepts all mechanical modelling software 

can be developed, increasing the amount of features 

for the process planning system to develop 

innovative leaf spring assemblies. For the 

examination of the leaf spring for the development 

of a newer product, the material properties of the 

leaf spring assembly can be taken into account. By 

implementing computer controlled manufacturing 

processes and completely automatic material 

handling systems, a fully integrated CAPP system 

may be created. Different optimization procedures 

and artificial intelligence techniques can be 

employed to create an intelligent process planning 

system. 

REFERENCES  

1. Li, Jeremy. (2012). Applications of 

Computer-aided Design Technology in 

Research, Engineering and Industry. 

2. Leea, T. U., Liua, Y., &Xiea, Y. M. (2022). 

Article published in Computer-Aided Design 

148 (2022) 103259. Computer-Aided Design, 

148, 103259. 

3. Liu, Z., Lan, Y., Jia, J., Geng, Y., Dai, X., 

Yan, L., ...& Ye, G. (2022). Multi-scale 

computer-aided design and photo-controlled 

macromolecular synthesis boosting uranium 

harvesting from seawater. Nature 

communications, 13(1), 1-12. 

4. Shivegowda, M. D., Boonyasopon, P., 

Rangappa, S. M., &Siengchin, S. (2022). A 

review on computer-aided design and 

manufacturing processes in design and 

architecture. Archives of Computational 

Methods in Engineering, 1-8. 

5. Pan, Z., Wang, X., Teng, R., & Cao, X. 

(2016). Computer-aided design-while-

engineering technology in top-down modeling 

of mechanical product. Computers in 

industry, 75, 151-161. 

6. Li, W. D., Lu, W. F., Fuh, J. Y., & Wong, Y. 

S. (2005). Collaborative computer-aided 

design—research and development status. 

Computer-aided design, 37(9), 931-940. 

7. Berthier, J., Clementz, P., Raccurt, O., Jary, 

D., Claustre, P., Peponnet, C., &Fouillet, Y. 

(2006). Computer aided design of an EWOD 

microdevice. Sensors and Actuators A: 

Physical, 127(2), 283-294 

8. Renner, G., &Ekárt, A. (2003). Genetic 

algorithms in computer aided design. 

Computer-aided design, 35(8), 709-726. 

9. Mavromihales, M., Holmes, V., &Racasan, R. 

(2019). Game-based learning in mechanical 

0

50

100

150

200

Initial Setting

Optimal
Setting



Tadeusz Chmielniak et al. | Acta Energetica 1/46 (2022) | 08–16 

 
 

16 
 

http://actaenergetica.org 

engineering education: Case study of games-

based learning application in computer aided 

design assembly. International Journal of 

Mechanical Engineering Education, 47(2), 

156-179. 

10. CAO, M.Y .（2020） Analysis on the 

combination of computer aided technology 

and mechanical design and manufacture. 

Internal Combustion Engine &Parts,vol. 

01,pp.232-233. 

11. WU，X.（2020）Current situation and 

development of computer aided industrial 

design. New Technology & New Products of 

China, vol.15,pp 80-81. 

12. LIU，B.（2020）Application of computer 

aided design in agricultural machinery.China 

Southern Agricultural Machinery, vol. 

51,pp.42+50-51. 

13. MIE,Y.J. （ 2020 ） Application of 

computer-aided design technology in 

mechanical design. Construction & Design for 

Engineering, vol. 04,pp.277-278. 

14. CAI,H.Y.（2020）Application of 3D CAD 

technology in mechanical design.Henan 

Science and Technology, vol.05,pp.57-59. 

15. ZENG,Y.（2020）Parametric gear design 

and motion simulation based on Creo. China 

Southern Agricultural Machinery, 

vol.52(11),pp.126-127. 

 


