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Design and Study the Possibility of Constructing
A Crawling Mechanism for Mobile Robot inside
the Pipe with Pneumatic Actuator

Maryam Alizadeh?!, Mohammad Gohari 2", Majid Rajaee®

Abstract

Pipes are widely used in industry. Therefore, they are made in different dimensions and materials. Over time,
these pipes are subject to sedimentation, corrosion, leakage, fracture, and so on. These factors reduce efficiency
and impose significant costs. Therefore, inspection is necessary. In this research, the possibility of constructing
a robotic crawling motion mechanism inside a pipe with a pneumatic actuator is designed experimentally and
theoretically. First, the robot system is designed and motion equations are extracted. Then, according to the
initial simulation in Solidworks software, robot body is made. In this study, the movement mechanism of the
robot inside the pipe is designed in the form of crawling and pneumatics so that the robot can move inside the
pipe and easily pass through the elbows. Adaptability to the physical condition of the pipe leads to an increase
in its usability, such as entering toxic and sometimes narrow and tortuous pipes. The equation governing the
motion of the robot is extracted. The robot is evaluated in the laboratory in transparent horizontal, sloping and
elongated pipes. The results are obtained from changes in pressure on the stroke and speed robot. In order to
validate the results, theoretical and experimental results were compared and a good agreement was observed.
The results show that increasing the pressure increases the stroke and speed robot (displacement). In addition,
the proposed robot has the ability to move in vertical and sloping pipes and can easily pass through the elbows.
The elongation module also has the ability to bend when passing bends and elbows.

Keywords
Pipe Inspection Robot, Crawling Motion, Robot with Pneumatic Actuator, Pneumatic Motion
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Effect of Ni Doping Element to Lead Free Solders on
Intermetallic Compound with Immersion Silver Finish

Safoura Oshaghi! Sayed Mohammad Reza Loghmanian?

Abstract

Basically, the reliability of solder bonds depends on the thickness and morphology of the intermetallic layers
formed between solder joints. These intermetallic compounds are formed during the soldering process and then
grow by aging process, which is why the study of the morphology of intermetallic compounds is of great
importance. Doping of lead-free solders is achieved by adding a small amount of elements such as Ni, Bi, Zn,
which plays a significant role in the growth of intermetallic compounds. This solder bond is soldered during
the soldering process between the SAC lead free lead and the base surface. This study evaluates the effect of
adding a small amount of nickel (0.05% Ni, 0.1% Ni) on the formation of the middle phase during solder
soldering SAC305. The alloy solder in this study is SAC305, SAC (0.05Ni), and SAC (0.1N1), which is used at
a temperature of 250 ° C during the soldering process. The aging process lasted for 150 hours for 2000 hours.

The results show that, after the soldering, only the products of this reaction are CusSns / (Cu, Ni) ¢Sns
intermetallic. The most important effect of Ni doping on the growth rate and thickness of Cu3Sn was observed.
The effect of adding 0.05Ni to the SAC305 was 0.1% less than 0.1% nickel, which was less effective, but the
growth of the CusSn phase continued. Also, with increasing aging time during this process, the thickness of the
intermetallic compounds increased as well as the microstructures has been observed smaller and has been
become finer intermetallic compounds.

Keywords
Lead-free solder, immersion silver, intermetallic compound, soldering, surface finish
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Investigating the Effect of Casimir Force on Microbeam
Behavior Using Optimized Homotopy Method

Ali Tajmiri*, Mohammadreza Moghoomi"

Abstract

Microbeams and nanobeams are among the issues that are discussed and investigated in engineering design
topics. Micro and nanobeams with different boundary conditions, such as one-headed and double-headed
beams, have a special place in engineering analysis. Two boundary condition states (the first state of a single-
ended beam and the second state of a double-ended beam) are investigated to study the behavior of the
nanobeam under the effect of the Casimir force. In these investigations, microbeams under electric loads are
analyzed statically and dynamically, and different methods of nonlinear models and theoretical methods are
used on beam deflection.

In this article, while introducing the Casimir force and the research related to the measurement of the effect of
this force, the solution of the differential equations related to the nanobeam under the effect of Casimir
absorption by the homotopy method has been discussed. The obtained results show that in the Adomin solution
method, the difference in the results is about 10%. On the other hand, the difference between the critical values
of a in the homotopy method is also 10%, which is an acceptable number.

Keywords
Differential Equations, Homotopy, Nanobeam, Casimir Force, Microbeam
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*Corresponding Author :alitajmiri@gmail.com
2 Faculty Member of Daneshpajoohan Higher Education Institute, Esfahan, Iran.



Journal of Sustainable Industry, Vol. 1, No. 1, Summer 2021 4

Received:7/2/2022
Accepted:17/5/2022

Investigating the Role of Motor Acceleration and Gravity in
the Theory of Motion Equations of Satellite Multi-Stage Missiles

Mohammadreza Moghoomi”, Abtin Shomeili] Mahmood Mohammadkhani} Nesa Zamani
Bakhtiarvand®

Abstract

Accurate mathematical computations and their simulation by using applied software with satisfied precision are
required in order to design, calculate and construct space missiles. Satellite missiles are divided into several
parameters including fuel, solid, liquid, chemical, and hybrid rockets, based on fuel type. Moreover, they can
be designed in one, two or three stage construction, respectively. In this paper, the role of motion acceleration
and gravity of the Earth in satellite rocket application equations has been investigated due to the mathematical
relations governing particle dynamics. Consequently, these equations include: the size of the movement, the
forces applied to the missiles, the speed equations from the start to the separation from the gravitational field,
the special impact and the acceleration of the spacecraft. Furthermore, in the present study, in addition to
examine the ruling relations, critical points of designing and computing missiles are noted.

Keywords
Space Missiles, Fuel Type, Special Impact, Motion Acceleration
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Dynamic Modelling of Climbing Robot for Sandblasting

Mohammad Gohari *, Mohadese Ramazi?, Nima Hamta®

Abstract

Current paper aims to design and analysis of climbing robot to cleaning surfaces via sandblast operation. This
robot utilizes of magnetic wheels to move on the metal walls. The process of design and modelling by
Solidworks Software is stated, and steps of fabrication of prototype, mechanical structure, sandblast nozzle are
discussed. The static and dynamic analyses are conducted, and performance of robot via experimental study is
investigated by various surface tilt angles and different nozzle pressures.

Keywords
Dynamic modeling, climbing robot, Wall-climbing robot, Sandblasting robot, Wheeled robot, Permanent
magnetic adhesion mechanism
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Investigation of the Effect of TIG Welding Parameters on
Formation of Hot Crack in Aluminum 2024 Alloy

Sayede Razieh Anvari'*, Mohamad Reza Nasr Esfahani?, Saeid Ahmadi®

Abstract

Tungsten arc welding (TIG), is the most widely used welding method in various various industries. This method
has many advantages such as high quality, no spark and can be used in all industries. Despite the many
advantages, this process, like other welding processes, can cause dangerous defects such as cracks. Cracking
affects the welding and weldability of the material. Cracks can be divided into hot and cold cracks. Hot cracking
occurs due to the instability of the weld metal under strain during solidification in a critical temperature range.
In this research, 2024-T3 aluminum alloy was affected by strain, then the effect of TIG welding parameters on
crack formation was evaluated. Varestraint test was used to apply strain to the welded specimens. For this
purpose, four blocks with different radius were made to apply different strains. Radiographic and liquid
penetration tests were used to observe cracks and inspect weld defects. The experimental results showed that in
samples under strains less than 1%, by changing the welding parameters and increasing the input heat, no hot
cracks were created. By applying a strain of 3.5%, hot cracks were created in the samples with different welding
parameters. This result showed that for 2024-T3 aluminum alloy, strain has a greater effect than input heat on
formation of hot cracking. The results also showed that the length of hot cracks decreased with increasing
welding speed. In some of the welded specimens, a crater crack was observed, the main cause was the cutting
of the arc before the welding hole was filled. This caused the outer edges to cool faster than the inside of the
hole, resulting in enough stress to form crater cracks.

Keywords
2024 Aluminum Alloy, Tungsten Arc Welding, Hot Cracking, Crater Cracking, Welding Parameters, Strain

I- Assistant Professor, Daneshpajoohan Higher Education Institute, Esfahan

2 Assistant Professor, Materials and Energy Research Institute of Iran Space Research Institute, Esfahan
3 M.Sc. of Daneshpajoohan Higher Education Institute, Material Engineering Department, Esfahan
*Corresponding Author: sr.anvari@daneshpajoohan.ac.ir



TABLE OF CONTENT

Design and Study the Possibility of Constructing A Crawling Mechanism

for Mobile Robot inside the Pipe with Pneumatic Actuator
Maryam Alizadeh, Mohammad Gohari, Majid Rajaee

Effect of Ni Doping Element to Lead Free Solders on Intermetallic

Compound with Immersion Silver Finish
Safoura Oshaghi, Sayed Mohammad Reza L oghmanian

Investigating the Effect of Casimir Force on Microbeam Behavior

Using Optimized Homotopy Method
Ali Tajmiri, Mohammadreza M oghoomi

Investigating the Role of Motor Acceleration and Gravity in the

Theory of Motion Equations of Satellite Multi-Stage Missiles
Mohammadreza Moghoomi, Abtin Shomeili, Mahmood Mohammadkhani, Nesa Zamani Bakhtiarvand

Dynamic Modelling of Climbing Robot for Sandblasting
Mohammad Gohari, Mohadese Ramazi, Nima Hamta

Investigation of the Effect of TIG Welding Parameters on Formation

of Hot Crack in Aluminum 2024 Alloy
Sayede Razieh Anvari, Mohamad Reza Nasr Esfahani, Saeid Ahmadi

13

21

33

41

55

ENGLISH ABSTRACTS



Journal of Sustainable Industry
Voal. 1, No. 1, Summer 2022

License Holder: Daneshpajoohan Pishro Higher Education Institute
Director-in-Charge: Dr. Sayede Razieh Anvari
Editor-in-Chef: Dr. Sayed Mahmood Monir Vaghefi

Editorial Board (in alphabetic order)

Dr. Majid Elyasi, Associate Professor, Babol Noshirvani University of Technology

Dr. Sayede Razieh Anvari, Assistant Professor, Daneshpajoohan Pishro Higher Education Institute
Dr. Ali Zeinal Hamedani, Professor, Isfahan University of Technology

Dr. Fathalah Karimzade, Professor, Isfahan University of Technology

Dr. Mohamad Ali Golozar, Professor, Isfahan University of Technology

Dr. Shahram Lenjan Nejadian, Assistant Professor Isfahan University

Dr. Behrooz Movahedi, Associate Professor, |sfahan University

Reviewers (in alphabetical order)

Dr. Farshid Aghadavoodi Dr. Mahdi Safari

Dr. Mostafa Aboyi Dr. Mohsen Abbasi

Dr. Majid Elyasi Eng. Safora Oshaghi

Dr. Sayede Razieh Anvari Dr. Mohamad Reza Loghmanian
Dr. Sayede Zahra Anvari Eng. Mohamad Reza Moghomi
Dr. Mohamad Taghi Rezvan Dr. Mohamad Monsan

Executive Director: Eng. Maryam Taefnia

Layout: Fateme Mohamadi

Publishing Coordinator:Mohamad Reza Moghomi

Persian Editor: Dr. Sayede Razieh Anvari, Eng. Mohamad Reza Moghomi
English Editor: Dr. Sayede Razieh Anvari

Address: Daneshpajoohan Pishro Higher Education Institute, Mofateh Intersection,
Keshavarz Boulevard, Esfahan, Iran.

Tel: (+98) 31 37779914-EXT:307
Fax: (+98) 31 37753248

Website: daneshpajoohan.ac.ir
Email: suinjourna @daneshpajoohan.ac.ir



Instruction to Contributions

The quarterly Journal of Sustainable Industry publishes scientific papersin research area of engineering and
technology.

Submitted articles should have neither been previously published nor be under consideration elsewhere.
Articles should be written in Persian and in compliance with the principles and punctuation of the language.
The editorial board reserve the right to accept or reject any article after reviewed by reviewers.

The responsibility of the statements expressed in the article remains with the author(s).

The journa has the right in publishing, accepting, rejecting or editing the content of articles. Received
articleswill not be returned.

Papers must be the original results of author(s) research (Research Paper).

Papers should contain title, authors information, abstract, keywords, introduction, material and methods,
results and discussion, conclusions and references. The acknowledgment section is optional.

Thefirst page should include the name of the author(s), affiliation, address, telephone and e-mail of authors.
This page also should include title, abstract and keywords in Persian.

Thetitle should be short, clear and relevant to the text.

Four to six keywords related to the text and the title of the article should be written immediately after the
abstract.

Papers should have Persian and English abstract. The abstract should include problem statement, purpose,
research methods, research methods, research subjects, important findings and results. This section should
alone represent the whole article and especially the results. The Persian and English abstracts should be less
than 300 words.

To type the text body of apaper and subtitles, the Bzar font in size of 12 should be used.

In the absence of comprehensive Persian equivaent for foreign words, it should be written in Persian and
the original English word brought as endnote in the Times New Roman font, size 10.

Number of pages of each paper should be about 15 (with inserting page number), with 1 cm line spacing,
and the margin of pages should be of the top 3 cm, bottom 2 cm and 2.5 cm for each side.

Papers have to be prepared in a two-column format.

Conclusion of writing must be logical and useful for highlighting discussions and presenting findings.

In the acknowledgment section, the author may thank to guidance and contribution of others. Footnotes
(terms, equivalent words, description and etc.) should be numbered sequentially in the text and brought at
the end of the same page. The number of the footnotes on each page should start from 1.

If the paper has more than one author, the authors must define a person as representative as corresponding
author to the journal office.

Attention:

Thefile of Instructions to Contributors is available at daneshpajoohan.ac.ir; furthermore, authors can
communicate via the suinjournal @daneshpajoohan.ac.ir, for more information



IN THE NAME OF GOD



DANESHI*LIGOH AN P18 10

Design and Study the Possibility of Constructing a Crawling Mechanism for Mobile Robot inside

the Pipe with Pneumatic Actuator
Maryam Alizadeh, Mohammad Gohari, Majid Rajaee

Effect of Ni Doping Element to Lead Free Solders on Intermetallic Compound with Immersion

Silver Finish
Safoura Oshaghi, Sayed Mohammad Reza L oghmanian

Investigating the Effect of Casimir Force on Microbeam Behavior Using Optimized Homotopy

Method
Ali Taimiri, Mohammadreza M oghoomi

Investigating the Role of Motor Acceleration and Gravity in the Theory of Motion Equations of

Satellite Multi-Stage Missiles
Mohammadreza Moghoomi, Abtin Shomeili, Mahmood Mohammadkhani, Nesa Zamani Bakhtiarvand

Dynamic Modelling of Climbing Robot for Sandblasting
Mohammad Gohari, Mohadese Ramazi, Nima Hamta

Investigation of the Effect of TIG Welding Parameters on Formation of Hot Crack in Aluminum

2024 Alloy
Sayede Razieh Anvari, Mohamad Reza Nasr Esfahani, Saeid Ahmadi



	جلد رو.pdf (p.1)
	صفحات اول.pdf (p.2-7)
	مقاله اول.pdf (p.8-19)
	مقاله دوم.pdf (p.20-27)
	مقاله سوم.pdf (p.28-39)
	مقاله چهارم.pdf (p.40-47)
	مقاله پنجم.pdf (p.48-61)
	مقاله ششم.pdf (p.62-72)
	Abstracts.pdf (p.73-79)
	صفحات انتهایی.pdf (p.80-83)
	جلد پشت.pdf (p.84)

