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Abstract—3-D printing which has end up a brilliant topic in today’s technological discussion in which a 3D item is created by laying down
successive layers of material. it is a mechanized method in which 3-D objects are fast made on moderately sized machine related to a laptop
containing blue prints for the objects. The concept "Additive manufacturing” reveal a diversity or miscellany of procedure in which material is
linked or joined over control system to produce a 3-Dimensional object, where material is add up at the same time (material can be liquid
fragment, powder dust and a thin wire made of thermoplastics for eg. PLA, ABS, PETG etc. or a composites made of a combination of PLA and
wood powder or metal powder), in most cases layer by layer. One of the crucial advantages of Additive manufacturing is the capability to
manufacture very complicated shapes and geometries for manufacturing any 3D printed part a CAD file of the 3D model is required which can
be converted into stl file by CAD software and further converted into g-code extension by slicing software before it is fed to the 3D printing
machine. The most-commonly used 3D-printing process is a material extrusion technique called fused deposition modelling. Here, The O-ring is
manufactured using FDM 3D printer by designing the ring in CAD software using reverse engineering concept for dimensions for fixed
implementation or in active applications where there is relative movement between the cross-section and the O-ring. Fixed implementation of O-
ring may contain gas or a liquid fasten application
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l. INTRODUCTION

Around 1990s, additive manufacturing techniques were
typically acceptable only for manufacture of practical or
functional prototypes and a further suitable word used for 3D
printing was rapid prototyping. As of 2020 the precision,
repeatability and material range have increased to the point that
some additive manufacturing techniques are typically capable
to increase in industries-efficiency. Thus the term additive
manufacturing can be used interchangeably or significantly
with "rapid prototyping or 3D printing"”. The most-commonly
used 3D-printing process is a material extrusion technique
called fused deposition modelling. While FDM technology was
invented after the other two most popular technologies,
Stereolithography, and selective laser sintering; Fused
Deposition Modelling (FDM) is usually the cheapest if we
compare with the cost of Stereolithography (SLA) printer and
selective laser sintering (SLS) or selective laser melting (SLM)
also called as laser powder bed fusion (LPBF) by a huge gap,
which contribute to the state of the operation.

Reverse engineering is a closed loop between product
design and product creation. RE includes analytical steps to
obtain information about the product that is available such as
information on functionalities, geometry, materials. Then begin
to bring back or re-establish the proposed CAD model to
advance into a new 3D representation. Lastly, the 3D printer is
used to form or manufacture the product. 3D printing is a rapid
prototyping(RP) technology in which the product is made up of
printing layers. There are numerous or several separate printing
technique used on today. Some popular printing methods are
selective laser melting (SLM), fused deposition modeling
(FDM), direct metal laser sintering (DMLS).

Additive layer manufacturing or free form fabrication is a
range of techniques that are able to transfer or convert virtual
3D design data into physical or dummy models in a rapid and
easy process. The data is broken down into a series of 2D
cross-section of a finite thickness. The particular sample or

IJFRCSCE | February 2020, Available @ http://www.ijfrcsce.org

representation is supply into 3D printing machines so that they
can be unite or merge, putting them with a layer-by-layer order
to develop the 3D section. The structure of the section is
completely mirrored or cloned in the 3D printing machine
without having to alter or modify the manufacturing procedure
like action of dealing with tooling, cutting, amount of taper for
molded or cast part and altering the x-y-z direction of rotation
of tool to execute numerous operations such as knurling,
drilling, turning, facing, deformation etc. We can say therefore
that the AM machine is what you see is what you build process
that is particularly valuable the more complex the geometry is.
The O-ring may be used in fixed implementation or in active
applications where there is relative movement between the
cross-section and the O-ring. Fixed implementation of O-ring
may contain gas or a liquid fasten application:

(1) The O-ring is squeezed or pressed resulting in zero
clearance.

(2) The O-ring material is treated with chemical or physical
process to improve its hardness, strength, odor and elasticity So
that it is not allowing fluid to pass through.

(3) The O-ring material resist the condition of degrading by
gases and liquids.

O-rings are one of the familiar or frequent sealant used in
machines since they are cheap, easy to manufacture,
dependable and have simple organizing demand. This O-ring is
stick inside to the thermos main body ( hollow cylinder with
incline parallel cross-section of one end closed and other end is
open). To stick the design part we can use a food grade
adhesive by permanent bond. These epoxy adhesive offer
excellent resistance to water, food, cleaning fluid, heat & cold.

Il.  TYPICAL 3D PRINTER COST IN THE MARKET GLOBALLY

Budget 3D printer under $300; most popular FDM 3D printers
in this range are reality’s Ender3 and Ender3 pro. Entry level
or hobbyist 3D printer between $300 and $1000; the most
popular FDM printer in this price range is the prusa i3 MK3S.
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Professional and performance 3D printers b/w $1000 to
$10000; as we enter into 4 or 5 digit price point of printers
really get serious, here we encounter the renowned precision
of SLA, the best of the best in fused deposition modeling and
even multi capable 3D printers that are identical as cutting or
laser engraving machines. The standard of prints on 3D
printing machines should be remarkable and imperfections are
hardly any.

Business and industrial 3D printers >$10000 plus; these
printers are the highest grade and quality you can get intended
for business and industrial applications. In this assortment or
variety is originating printers that can feed materials such as
metal and carbon fiber. The process used for printing varies
widely including but not limited to FDM, SLA, SLS, Binder
jetting etc. These are the variety of printers you suppose to
find at a local firm or laboratory.

Some techniques melt the material to make the layers. In
Fused filament fabrication, also known as Fused deposition
modelling, the model or part is manufacture by ejecting small
drop or beads of material which solidify instantly to form
layers. A fiber (diameter of 1.75 mm) of thermoplastic,
composites is fed into an extrusion nozzle head, which is
mounted on the hot-end of the 3D printer, which warm up the
material and at a certain critical temperature material is melted
and turn into flow. FDM is rather limited in the sequence of
appearance or form that may be constructed or manufactured.
Another method combine the layer and then change position
towards a higher level in the working zone, add up further
layer of fragment and redo the process till the part has
manufacture. This method uses standard support as well as
experimental tree support in some slicing software when the
overhang angle in the cad model is >45 degree or 50 degree,
and when the gap between the part of cad model such as in ‘H’
shape is under 5 mm than it doesn’t need any support. In some
cases FDM 3D printer consist of more than one extrusion
nozzle and different kind of thermoplastics filament is being
used. In FDM 3D printer removing of support is difficult task
and in the process of removing it may damage the
manufactured part to eliminate it different properties of
thermoplastics is used at the same time in a single operation
for e.g. the prime material for the main part should be stronger
than the secondary material which can be used to support the
main piece or section so that the support is easily removed
without any crack or tear in the manufactured part. Here in this
technology 4 steps are blanketed inclusive of Analysis,
Designing, Printing and Finishing. In 1st step we will take a
look at if a fastener nut and bolt have a clockwise or
anticlockwise thread on its each ends So that we can screw
thermos cap with outside thread through a O ring with internal
thread for you to be stick inside the topmost a part of thermos
primary frame. To restoration this type of problem we want to
examine and look at the thread direction on thermos cap. In
2nd step we use any CAD software program to create 3-D
design. In 3rd step 3D printer create an item through the use of
this design. And in 4th step finished object is removed from
printer. This technology saves time and cost, it saves wastage
of material unlike subtractive manufacturing. It has the ability
to considerably rework many design, manufacturing and
logistic processes. The present paper deal with the design and
analysis of a O Ring structure with internal thread. The main
objective of design is to manufacture a hollow cylinder with
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internal thread and stick it inside the thermos main body and to
check if thermos top can screw through inside the main body
of thermos. The material used in additive manufacturing of
hollow shape cylinder is PETG and gyroid shape infill density
is selected in ‘open source 3D printer slicing software cura
develop by ultimaker’ to strengthen the structure of final
product.

I1l.  MATERIAL AND METHOD

A. Material Selection

The final product is develop by additive manufacturing
process so in this case we have used desktop FDM (Fused
Deposition Modelling) 3D printer (Geetech A30 Model).
Geetech A30 Model is suitable for PLA (Poly Lactic Acid or
Poly Amide), ABS (Acrylonitrile Butadiene Styrene) & PETG.
Because of the improper structure of Geetech A30 model
Nylon Can’t be used. ABS is harder and more rigid but
PETG(Polyethylene Terephthalate Glycol) is more durable than
ABS. PETG has lower glass transition temperature at 80 deg. C
compared with ABS 105 deg. C. ABS is approximately 20
percent less dense than PETG. Polyethylene terephthalate
(PETG) will not distort or warp like acrylonitrile butadiene
styrene(ABS) might if printed wrong.

Warping in ABS can be control by changing the value of
cooling fan and by adding support bed adhesion in cura (slicing
software). We decided PETG is more suitable to manufacture
the final product because humidity in the environment can
increase warping issue with ABS and it will be more difficult to
control if we use ABS.

B. Analysis Of Thread On Fastner (Nut & Bolt)

Screw threads are angled helix that curls toward the
cylindrical plane of portion like screws and bolts. They’re
organizing for converting energy into spinning and bilinear
motion and make a way through. Fasteners with suitable
threads can produce compressed seals for a broad variation of
instruments.

Figure 1. Designed Thermos ring

Screw hardness: anticlockwise or left hand threads and
clockwise or right hand threads

Screw handedness introduces to the guidance that a screw’s
threads cover around its shaft. Clockwise or right handed
threads bound clockwise, and left handed threads bound
anticlockwise. The beginning of a thread’s firmness or hardness
is embedded in human anatomy: Screws accompanied by
individual handedness are user friendly or ergonomics for
people determined by their ascending hands. Nearly all screws
on today apply clockwise or right handed threads, and it’s
limited to find a anti clock wise screw thread operate in some
implementation that doesn’t accurately call for it. Nonetheless,
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there are insufficient applications that exactly entitle for the use
of anti-clockwise threads.

C. Applications of left handed thread:

Anti-clockwise threads are moreover recognized as reverse
threads. These threads are apply in specially designed
applications in which the discharge of pressure would force a
clockwise screw or bolt to fall loose. Few applications that
exploit from the use of anti-clockwise fasteners involve:

Automobile: few tyres bolts are reverse or anti-clockwise
threaded to carry torque from unfasten them.

Plumbing: Pipes are usually equipped with both clockwise
and anticlockwise threads to supply an additional layer of
protection from discharge.

Safety: fluid supply valves use anti-clockwise threads to
separate them from the valves that influence oxygen.

Fasteners are the nuts, bolts, screws, latch, buckle, clasp
and further minor part or element of a machine and vehicle that
retain equipment or apparatus and machine simultaneously in
working order. Several fasteners work through the effectual
utilization of threads (reverse or left hand thread and standard
or right hand thread), which let nuts and bolts to nail
simultaneously and successfully. But how threads work? The
guidance in which employer screw and unscrew fasteners has a
great deal to do with the implementation in which they
recognize. Also, numerous separate sorts of threads remain to
develop different method to fasten objects. In this blog, we
discuss a handful of the numerous distinct qualities of threads
as well as their applications.

Screw threads have many different uses such as:

Fastening: Screw threads noticeable on conventional
fasteners such as nuts, bolts, screws etc. and they also help in
fasten the threaded hoses, pipes, fixtures, and caps.

Depletion of Gear : Screw threads assist among gear
depletion by adopting worm drives

Linear object motion: Fastener threads can be deploy to
change rotary movement to linear mobility.

Thread proficiency and variety

Threads are uninterrupted helical rim on cylindrical
fasteners. For sections or pieces such as screws, the rim will be
on the outer surface, and sections like nuts have rim inside of
their cylindrical surface. There are total amounts of usual
expression to represent distinct feature of threads, which we
explain under:

Exterior threads: Threads further blow all over the external
surface of a fastener’s rod

Interior thread: Threads that can bound across the inside of
a fastener

Axis: central longitudinal lines utilize to estimate the extent
of the fastener

Pitch: The gap between a tip on one sharp thread to a end
on additional thread.

Prime diameter: The huge inner and outermost thread
diameter

Secondary diameter: The small-scale inner and outermost
thread diameter

IV. TEST AND RESULT

All dimensions are measured with the help of calibrated
manual type Vernier calliper scale (Mitutoyo 300 cm S/N
11098838 C/N 532-121). Internal diameter (1.D) of the thermos
main body (Hollow side) where O ring will be slicked is 89
mm or we can say it is external diameter of O ring. Internal
diameter (1.D) of the O ring is measured and 82.1 mm is
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calculated. 3.45 is the measured thickness of O ring structure
that we have obtained from the damaged O ring. Height of the
O ring is measured to 25 mm.

We have calculated pitch value of the thread from external
thread of thermos top by using WHITWORTH [British
Standard Whitworth] metric thread gauge. Because of
insufficient leaves present in thread gauge we have guess pitch
value of the thread.

A. Measured Dimensions

The external diameter of cap is 89 mm along with thread
diameter of the thermos cap is 82.1 mm, thickness 3.25mm,
and height or depth 25 mm for design 1. All the dimensions are
measured with the help of calibrated manual type Vernier
calliper scale (Mitutoyo 300 cm S/N )

B. Calculated pitch value of external thread from the
thermos top

The measured value of pitch by gauge is 1/8 = 0.125 inch.
to convert this value into mm we will multiply it with 25.4 mm,
so pitch value = 3.175 mm.

CONCLUSION

From the analytical solution & the analytical result it is
clear that we can’t screw nut with having clockwise or right
hand thread on a bolt with having anticlockwise or left hand
thread. So, if we want to screw through a hollow cylinder
consist of an internal thread on the thermos top or cap having
external thread. To fix this type of problem we need to analyse
and observe the thread direction on thermos top or cap. In our
case we found that the direction of cap thread is clockwise. So,
we have designed and produce a hollow cylinder having
internal thread with clockwise or right hand direction by
desktop FDM 3D printer.

REFERENCES

[1] Vashistha, R., Yadav, D., Chhabra, D., & Shukla, P. (2019).
“Artificial Intelligence Integration for Neurodegenerative
Disorders.” In Leveraging Biomedical and Healthcare Data (pp.
77-89). Academic Press.

[21 Narwal, Kapil, and Deepak Chhabra. (2012) "Analysis of simple
supported plate for active vibration control with piezoelectric
sensors and actuators." I0SR Journal of Mechanical and Civil
Engineering 1, no. 1: 2278-1684.

[3] Jyoti Yadav, Dinesh, DP Goyal (2016) “A Review on Advance
Piezoelectric Energy Harvesting and their Circuitry System.”,
international journal of R&D in engineering, science and
management, vol.04, No.7, pp.8-17

[4]1 Yadav, Dinesh. (2018) "Comparison of Green Energy harvested
using PZT piezo patch in different series configuration and
Optimization of circuitry system." Journal of Emerging
Technologies and Innovative Research 5, no. 8: 974-984.

[5] Yadav, J. and Yadav, D., (2017) "Design of an open channel
fluid flow system for piezoelectric energy harvesting." Int. J.
Latest Trends Eng. Technol 8, no. 4-1: 244-249.

[6] Rani, Pooja, and Deepak Chhabra. (2016) "Piezoelectric energy
harvesting from fluid flow dynamism using pvdf." Int. J R&d
Eng. Sci. Manag. 4, no. 1: 23-36.

[71 Budhwar, Anmol, and Deepak Chhabra. (2016) "Comparison of
energy harvesting using single and double patch pvdf with
hydraulic dynamism." International Journal of R&D in
Engineering, Science and Management 4, no. 1: 56-67.

[8] Abrol, Sanchita, and Deepak Chhabra. (2017) "Harvesting
piezoelectricity using different structures by utilizing fluid flow

16




International Journal on Future Revolution in Computer Science & Communication Engineering ISSN: 2454-4248
Volume: 6 Issue: 2

14 -18

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

interactions.” International Journal of R & D in Engineering,
Science and Management 5, no. 7: 24-36.

Dinesh Yadav and Ravin Sehrawat. (2018) “Healthcare and
Artificial Intelligence: Image Processing An Emerging tool.”
International Journal of R&D in Engineering, Science and
Management 7, no. 3: 9-15.

Yadav, Dinesh, and Ravin Sehrawat. (2019) "A Review on 3D
printing Technology Application in Healthcare." International
Journal of R&D in Engineering, Science and Management 8, no.
6: 01-06.

D. Yadav, D. Chhabra, R. K. Gupta et al.,(2020) “Modeling and
analysis of significant process parameters of FDM 3D printer
using ANFIS.” Materials Today: Proceedings.
https://doi.org/10.1016/j.matpr.2019.11.227

D. Yadav, D. Chhabra, R. Kumar Garg et al., (2020)
“Optimization of FDM 3D printing process parameters for
multi-material using artificial neural network.” Materials Today:
Proceedings. https://doi.org/10.1016/j.matpr.2019.11.225

Chhabra, Deepak, Gian Bhushan, and Pankaj Chandna. (2014)
"Optimization of collocated/noncollocated sensors and actuators
along with feedback gain using hybrid multiobjective genetic
algorithm-artificial neural network." Chinese Journal of
Engineering 1-12.

Dinesh Yadav and Ravin Sehrawat.(2018) “A Review on Recent
Enhancement In Hybrid composite.” International Journal of
R&D in Engineering, Science and Management 7, no. 3: 16-22.

Dinesh Yadav and Ravin Sehrawat. (2018) “Artificial
intelligence integration in healthcare and Medicine.”
International Journal of R&D in Engineering, Science and
Management 7, no. 3: 16-22.

Yadav Dinesh, Jyoti Yadav, Rajat Vashistha, Dharminder P.
Goyal, and Deepak Chhabra. (2019): "Modeling and simulation
of an open channel PEHF system for efficient PVDF energy
harvesting." Mechanics of Advanced Materials and Structures 1-
15.

Yadav, Jyoti, Dinesh Yadav, Rajat Vashistha, D. P. Goyal, and
Deepak Chhabra. (2019) "Green energy generation through
PEHF-a blueprint of alternate energy harvesting." International
journal of green energy 16, no. 3: 242-255.

Dinesh Yadav and Ravin Sehrawat. (2018) “A Review on
Recent Enhancement in Greenhouse Drying System.”
International Journal of R&D in Engineering, Science and
Management 7, no. 5: 82-90.

Kumar, Amit, and Deepak Chhabra.(2013) "Design of Neural
Network Controller for Active Vibration control of Cantilever
plate with piezo-patch as sensor/actuator.” Int. J. Mod. Eng. Res
3, no. 4: 2481-2488.

Yadav, Dinesh, and Ravin Sehrawat.(2019) "Green Energy
Generation using Single and Double parallel circuit
configuration of PZT piezoelectric patch by application of
Hydro Dynamism." Inter. J. R&D Eng. Sci. Manag 9.2: 25-38.

Chhabra, Deepak, Gian Bhushan, and Pankaj Chandna.(2014)
"Multilevel optimization for the placement of piezo-actuators on
plate structures for active vibration control using modified
heuristic genetic algorithm.” In Industrial and Commercial
Applications of Smart Structures Technologies 2014, vol. 9059,
p. 90590J. International Society for Optics and Photonics, 2014.

Yadav, Mohit, and Dinesh Yadav. (2019) "Micro Energy
Generation in Different Kinds of Water Flows on Lead
Zirconium Titanate/PVDF.” International Journal of R&D in
Engineering, Science and Management 9, no. 5: 1-8.

Neeraj Sehgal, Monu Malik, Deepak Chhabra, (2014) "Meta-heuristics
Approaches for the Placement of Piezoelectric actuators/Sensors on a
Flexible Cantilever Plate: A Review" International Journal of Enhanced
Research In Science Technology & Engineering, Vol. 3, Issue 6, June,
, pp: (7-16),ISSN: 2319-7463, .

Ashwani Kumar and Deepak Chhabra (2016). “Study of PEH
Configurations & Circuitry and Techniques for Improving PEH
Efficiency”  International  Journal for Scientific ~ Research &
Development, VVol.4 , Issue 3: pp.2098-2102

Sanchita Abrol, Deepak Chhabra (2018) “Experimental Investigations of
Piezoelectric Energy Harvesting with Turbulent Flow” International

IJFRCSCE | February 2020, Available @ http://www.ijfrcsce.org

Journal of Mechanical and Production Engineering Research &
Development, Volume: 8 Issue: 1 pp.703 —710 ISSN: 2449-8001.

[26] D. Chhabra, K. Narwal and P. Singh, (2012) “Design and analysis of
piezoelectric smart beam for active vibration control,” Int. J. Adv. Res.
Technol. 1(1), 1-5.

[27] Kumar, V., Kumar, A., Chhabra, D., Shukla, P. (2019) “Improved
biobleaching of mixed hardwood pulp and process optimization using
novel GA-ANN and GA-ANFIS hybrid statistical tools” Bioresource
Technology, 271, pp. 274-282.

[28] Deswal, S., Narang, R., Chhabra, D. (2019) “Modeling and parametric
optimization of FDM 3D printing process using hybrid techniques for
enhancing dimensional preciseness” International Journal on Interactive
Design and Manufacturing. 1-18. https://doi.org/10.1007/s12008-019-
00536-z.

[29] Ajay Kumar, Ashwani Kumar and Deepak Chhabra (2014) "Analysis of
smart structures with different shapes of piezoelectric actuator.”
International Journal of R&D in Engineering, Science and Management,.
1(2): 60-71

[30] Naveen Kumar, Deepak Chhabra (2016) “Implementation of Fire
Fighting and Safety in Warehouse” International Journal of R&D in
Engineering, Science and Management,. 3(7): 193-207.

[31] Mohit Kumar, Deepak Chhabra and Suresh Kumar. (2014) “Intelligent
controllers/adaptive controllers for active vibration control in different
structures/systems-a review." International Journal of Latest Technology
in Engineering, Management & Applied Science 3(5): 13.

[32] Deepak Chhabra (2016) “Optimization of an Automotive Rear Dead
Axle using CAE Tool” International Journal of R&D in Engineering,
Science and Management,. 4(2): 18-24.

[33] Sandeep Kumar, Deepak Chaabra, & Pawan Kumar. (2014) “Design and
Stress Analysis of Steering Rack Using CAE Tool”. International
Journal of Advances in Engineering Sciences,. 4(3), 12-15.

[34] Sandeep Kumar, Deepak Chhabra and Pawan Kumar (2014). "Design
and optimization of steering rack using cae tool." International Journal of
Enhanced Research in Science Technology & Engineering 3(6): 106-
110.

[35] Neeraj Sehgal and Deepak Chhabra (2014) “Modeling and Simulation
of a Plate with Piezo-Patches as Sensors/Actuators Using LQG Modal
Control & Comparison with Classical Controller” International
Journal for Scientific Research & Development, , Vol.2 , Issue 6: 4-13.

[36] Mohit, Deepak Chhabra, and Suresh Kumar, (2015) “Active Vibration
Control of the Smart Plate Using Artificial Neural Network
Controller,” Advances in Aerospace Engineering, vol., Article ID
137068, 20 pages, 2015. doi:10.1155/2015/137068.

[37] Rajan Narang, Deepak Chhabra “Analysis of Process Parameters of
Fused Deposition Modeling (FDM) Technique” International Journal on
Future Revolution in Computer Science & Communication Engineering,
(2017) Volume: 3 Issue: 10 pp.41 — 48 ISSN: 2454-4248.

[38] Nitin Yadav, Deepak Chhabra “Design and Analysis of Closed Flow
System with Varying Various Parameters of Hydrodynamics for
PEH” Journal of Control & Instrumentation, (2018) Volume: 3 Issue:
10 pp.41 — 48 ISSN: 2454-4248.

[39] Ashwani Kumar, Deepak Chhabra (2018)* Mehanobiological Aspects of
Biosensors Applications In Personalized Healthcare” International
Journal of Latest Trends in Engineering and Technology, Volume: 9
Issue: 4 pp.229 — 231 ISSN: 2478-621X.

[40] Sandeep, Deepak Chhabra, (2017) "Comparison and analysis of different
3d printing techniques”, International Journal Of Latest Trends In
Engineering And Technology, Volume 8 Issue 4-1 - 264-272.

[41] Vikram, Deepak Chhabra, (2017) "Design and analysis of mechanism to
apply periodic dynamic load on PVDF" International Journal Of Latest
Trends In Engineering And Technology, Volume 8 Issue 4-1, 250-257.

[42] Ashwani Kumar and Deepak Chhabra (2016) “Fundamentals of
Piezoelectric Energy Harvesting” International Journal for Scientific
Research & Development, Vol.4 , Issue 5: pp.1168-1171.

[43] Ankit Singroha and Deepak Chhabra (2017). "Analysis of Piezo Polymer
Energy Harvesting in Different Applications via Diverse Circuits."”
International Journal of R&D in Engineering, Science and Management
5(7): 121-135.

[44] Ashwani Kumar and Deepak Chhabra (2016) “Recent Developments in
the Field of Piezoelectric Energy Harvesting & Advanced MEMS: An
Overview” International Journal for Scientific Research & Development,
Vol.4 Issue 4: pp.1536-1540.

17




International Journal on Future Revolution in Computer Science & Communication Engineering

Volume: 6 Issue: 2

ISSN: 2454-4248
14 -18

[45]

[46]

[47]

Mohit Yadav, Dinesh Yadav, Surendra Kumar, Ramesh Kumar Garg and
Deepak Chhabra(2019) "Experimental & Mathematical Modeling and
Analysis of Piezoelectric Energy Harvesting With Dynamic Periodic
Loading.” International Journal of Recent Technology and Engineering,
Volume-8, Issue-3, 6346-6350.

Chhabra, D., Deswal, S., (2020). Optimization of significant factors for
improving compressive strength of ABS in Fused Deposition Modeling
by using GA & RSM. IOP Conference Series: Materials Science and
Engineering 748(1),012007.

Gupta R. K., Chhabra D., (2019). Reliability assessment on assembly
line due to random failure of mechanical component: A case study in an

IJFRCSCE | February 2020, Available @ http://www.ijfrcsce.org

[48]

[49]

automotive ancillary unit. International Journal of Advanced Science and
Technology, Vol. 27, No. 1,pp. 251-258.

Vashistha, Rajat, Arun Kumar Dangi, Ashwani Kumar, Deepak
Chhabra, and Pratyoosh Shukla. (2018) "Futuristic biosensors
for cardiac health care: an artificial intelligence approach." 3
Biotech 8, no. 8: 358.

Chhabra, D., Bhushan, G., Chandna, P. (2016) “Optimal
placement of piezoelectric actuators on plate structures for active
vibration control via modified control matrix and singular value
decomposition approach using modified heuristic genetic
algorithm.” Mechanics of Advanced Materials and Structures,
23 (3), pp. 272-280.

18




