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From the Editor’s desk

Anil Pais

I am pleased to announce that we have come out 

with the first-ever newsletter from PAWA named 

"PAWApulse". This newsletter would consist of           

activities conducted in campus of Polymer            

Technology, Karnataka Polytechnic, Mangaluru, 

personal and professional achievements of         

members of PAWA,  "®WÀÄ PÀªÀ£ÀUÀ¼ÀÄ"  & an ecological

Global news related to Research and technology, information about openings in 

polymer industries, technical papers published by PAWA members, information 

about patents issued to PAWA members.

This newsletter has been introduced to give access to information across the globe 

to all interested members, non-members about PAWA and also to upgrade their 

knowledge related to polymer technology. The Newsletter would be published      

quarterly for the first few months and frequency would be increased to monthly 

based on response.     

I am really thankful to the editorial board and PAWA executive committee members 

for electing me unanimously for bestowing responsibility of coordinating the            

editorial board as the chief editor. I am sure, with the introduction of this newsletter 

and ongoing improvement activities of the polymer technology department, the 

PAWA will achieve newer heights. This would also be a motivation for the Karnataka 

polytechnic institute as a whole to grow horizontally along with other departments.

I wish all the best to the readers. 

Dear Reader,
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02

I am pleased to write my message to this first ever 

magazine of PAWA & it is aptly named as “PAWA 

Pulse”, giving important updates about activities of 

our Alumni association. In recent days we are all 

busy with our professional life due to reduced          

occurrences of demon Omicron Covid 19 variant. 

Businesses are opening up &  travel restrictions  are

being eased out. But unfortunately, the world political conditions are very in a 

uncertain & Russia is waging war at Ukraine. This has increased problems directly to 

the people from that region & indirect cost implications across the world (increased 

energy costs, Loss of lives, Sufferings Etc).

Happy to mention here that our dream project of Plastic lab set up at KPTDPT 

going on at a rapid pace. There are several DPT’ians contributed by virtue of 

Money, Time, Providing technical support, by sponsoring machines. I on behalf of 

committee members appreciate all these PAWA’ites for their contribution & request 

all DPTians to come forward to support a noble cause of setting up a quality lab for 

students. We are coming up fund collection drive with Lucky dip & special Appeal 

letter for generous contribution. With 80 G registration donors can get income tax 

benefits.

We on behalf of PAWA congratulate the achievers of our Alumni as Entrepreneurs, 

Professionals, Teachers & in various other fields. PAWA needs active support from all 

members & more younger people are needed actively in the organization to carry 

forward our activities.

My Dear Pawa’ites,
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Sriganesh U P

We are planning international level conference DPT Con-2022 in December 2022, 

which is long overdue & has been postponed due to Covid 19 situation. This will be 

a great opportunity for PAWAites to show case their talent by presenting technical 

papers, by conducting Job fair & above all good interaction between members of 

PAWA & Institute.

I will sign off wishing everyone good health, Safe & great year ahead,
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Karnataka Polytechnic
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Today we live in a society exquisitely dependent on 

science and technology.

I am very much Privileged and honored to be a part 

of technocrat and write from prestigious KPT          

Principals desk over to PAWA because we are the 

people changing the world with technology.

With so many passionated streams of technology the Polymer technology has 

made revolutionising changes in the field of electronics, textiles, automobile and 

more. Yes, Rubber and Plastics might be the most used materials on earth.             

Polymers are widely used advanced materials, which are found almost in every 

material used in our daily life. To date, the importance of polymers has been much 

more highlighted because of their applications in different dominions of sciences, 

technologies and industry.

Even though The scope of polymer technology in various fields is increasing very 

much nowadays but the knowledge about polymers is quite low among the           

population . Specific courses in the field of material science aim to enhance this 

awareness. One such course is Polymer technology.  In this view I hope initiation of 

this bulletin accentuate the pragmatic impacts of polymers in human daily life. The 

journey has began, deeya is lit. Let it show the marvelous world of polymers to one 

and all with touch and feel.

Dear friends,
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Harish Shetty

Principal 

Karnataka Polytechnic, Mangaluru

But I wish to end my words with following words...

However advanced the technology may become, Life is impossible without              

humanity and that's why we need a combination of science of thinking and art of 

living.

because...

We Can't upload love, 

We can't download time

we can't Google all of life's answers. 

We must actually live some of our life"

Cheers! and Best wishes.

I will sign off wishing everyone good health, Safe & great year ahead,
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Notes from HOD - Polymer Technology
Karnataka Polytechnic

Firstly, it gives me immense pleasure to be a part of 

PAWA’s newsletter  “PAWA PULSE”

We as PAWA have achieved many milestones, the 

primary aim of PAWA was to maintain the                       

relationship between the Institute, Department and 

its alumni by sharing the saga of development and 

growth of KPT-DPT.

Together, we have laid on the path to provide the best technical learning                      

experience by conducting technical seminars by our alumni, refurbishing polymer 

department labs, and providing scholarship, study materials to our present 

students of DPT and helping them to carve out a successful career.

Presently I am heading Polymer Department since 2016, but a decade ago I was a 

student of this prestigious Institute KPT-DPT, this always gives me an inner burning 

desire to uplift the department by joining hands with our KPT-DPT alumni which is 

proudly named as “PAWA”

Definitely the ‘PAWA PULSE’ Newsletter will help students in updating themselves to 

the latest technology/trends in Polymer world and enhance students’ technical 

approach and will guide them in reaching new heights.

“The great Buddha taught that anyone who experiences the delight of being truly 

generous will never want to eat another meal without sharing it” 

PAWA is providing selfless service for the betterment of Polymer Department, long 

live the bond between KPT-DPT and PAWA.

My Dear PAWA fraternity,
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“Tiny Drops of Water Make the Mighty Ocean’’

On behalf of “Department of Collegiate and Technical Education”, Respected         

Principal-KPT, Polymer Department- Staff and students I heartily thank the entire 

team of PAWA for always supporting our department and encouraging our 

students in reaching new heights.

I wish Good Luck for this great beginning.

Santhosh Kumar

HOD of Polymer Technology Department

Karnataka Polytechnic, Mangaluru
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Current affairs

Current trends in Automotive vehicles sales in February 2022: PV, CV sectors to look 

up; two-wheeler market is lethargic, good turn around likely in tractors. Chip      

shortage and supply chain constraints have improved over the past months.      

However, the passenger vehicle OEMs have a lot of catching up to do. The             

commercial vehicle segment has been looking up. The stagnant demand for two 

wheelers is a major concern. Tractor sales are expected to gain momentum. Major 

passenger vehicles sales are declined in last 2 months. Newer models have longer 

waited period.

Commercial vehicles are being a direct reflector of the state of economy, this          

segment is slowly coming into pace with the improvement in freight utilization and 

all the OEMs have reported their wholesales in green.

The country's rubber industry has urged the government to correct the inverted 

duty structure on rubber products to minimize import and boost exports. Import of 

raw materials such as natural rubber and latex attract import duties of as high as 

25%, while that on finished goods is much lower, which impacts the local rubber 

goods-producing industry

Domestic demand growth in volumes estimate for the Indian tyre industry at 13-15 

per cent for the ongoing fiscal year and 7-9 per cent for the FY22-25 period. While 

the stable demand from replacement and export segments support industry           

revenues, earnings have been affected by elevated input prices. The tyre industry 

is relatively better protected from any potential impact of Omicron due to its large 

dependence on the stable replacement market and learnings from earlier waves. 
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Production across tyre and Non tyre segments shown improvement by 5 - 10% up 

during Feb 2022 due indicated improvement in demand from the replacement and 

OEM markets in the coming months.

Exporters face high freight charges, order delays and payment issues amidst            

Russia-Ukraine crisis.

Oil prices extended their rally, with Brent rising above $125 a barrel as trade                  

disruption and shipping issues from Russian sanctions over the Ukraine crisis 

sparked supply worries, while U.S. crude stocks fell to multi-year lows.

Carbon Black availability is improved with a price further increase by 6-8% due to 

high input/freight costs from 01 Mar 2022 onwards.

09

-Sriganesh U P

Fundamentals In Mixing Process (PPT)

Click Here-Suratkal Vasudeva Rao

Rubber Mixing Process

Stages in Rubber Processing

What is mixing?

Solid-Solid dispersive mixing

Three stages in mixing process

Rubber Mixing Equipments

Typical recipe of rubber compound

Theory of Mixing

Different Regimes of mixing process

Illustrative Rubber mixing
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Nadedu Banda Daari - PAWA

PAWA “Polymer Alumni Welfare Association”, What we proudly call as PAWA. After 

untimely demise of Sushant in the year of 2015 who was then the head of the 

department of polymer technology, Karnataka polytechnic, A thought process 

came into the mind of many senior members of the alumni of Diploma Polymer    

Technology, Karnataka polytechnic that they should contribute something back to 

the polymer technology department from where they had started their career after 

completing diploma. 

The main purpose of the Polymer technology alumni was that whatever they had 

gained during their work experience should be shared back to the department so 

that the students pursuing diploma in Rubber / Plastic Technology would get the 

maximum benefit by exposure to the existing updated technology in the field of 

polymer, professional experience gained, and also uplifting of polymer                        

department.

With this in mind, fifteen number of alumni came together, donated /contributed 

predetermined amount of funds and Polymer Alumni Welfare Association came into 

existence in December, 2015. The initial members not only started contributing to 

the department by meetings, training and interaction with the students, but also

started gathering contact information of all students who had passed and had 

completed diploma in polymer technology to increase strength of PAWA. After       

getting sufficient strength of members, PAWA was officially formed on 14th July of 

2017 at office of Assistant commissioner for associations, Dakshina Kannada 

District, Mangaluru.
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 With the 15 Members in 2015, now the PAWA has shown the full-fledged growth to 

280 members within a span of six years and is growing exponentially. 

 in last 2 months. Newer models have longer waited period.

During these years, PAWA has contributed mainly in terms of investment on 

time/Money & other resources:

Library enhancement, many members donated Rubber Technology, Plastic  

Technology Books, Polymer Technology Magazines, Soft Copies of Polymer   

technology articles. This helped the students to get access to the books which 

are unavailable in the main library, and gained knowledge.

Infrastructure like table, chairs and book shelfs.

Renovation of Polymer Technology class room by painting, and procurement of 

furniture. 

Restored old non-operational machines, equipment in lab, by hiring specialized 

personnel in the mechanical and electrical field. PAWA borne expenses incurred 

for restoration of laboratory. The restoration of machines helped students to 

actually learn practically by operating machines in the lab.

One LCD projector donated to the department so that students can get the 

benefit with knowledge from the power point presentations during work shop 

and or training programs.
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Polymer Technology conference named DPT Con conducted successfully in 

Karnataka Polytechnic Auditorium in the year of 2018. The students got the 

chance to interact with delegates from various polymer industries and got            

exposure to their technical talks. The main purpose of conference was to raise 

fund and interaction of students with industrialists and delegates.

Polymer Technology Alumni who have experience in the field of Rubber, Plastic, 

Fibre, Adhesives industries visited college on regular basis and shared their         

experience and knowledge with the students by interaction and training 

sessions from 2016 to 2021.  The current pandemic situation also did not deter 

determination of PAWA, the members of PAWA continued training and                    

interaction with the students in virtual mode.

As a special gesture during COVID 19 pandemic, PAWA donated two                    

temperature sensors to the college.

The building which is allocated to run the Polymer Technology Department is old 

and in bad shape in college. PAWA with interaction with Head of the                        

department and Principal, coordinated for the assessment of stability of              

building with the external agencies.

With the information of discontinuation of plastic technician course in adjacent 

ITI institution, and auction of old plastic machines and equipment, Core              

members of PAWA met related authorities in Bengaluru and  persuaded  for  the

approval to transfer the machines/equipment to polymer technology                      

department. The machines are tentatively planned to be shifted and                  

commissioned in September, 2021. The cost of transfer, restoration by repair shall 

be borne by PAWA.

12
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Based on requirement of the college, and request from the principal, PAWA 

donated 6 desktop computers to the department.

In order to encourage meritorious and financially backward students, PAWA 

started Scholarship program from 2017 onwards. Three students are selected for 

each year and rupees 5000 shall be given to the students in the form of           

scholarship. So far Six students have been awarded with scholarships (Topper 

from each academic year)

In order to have easy access to the webinars, contacts with the alumni, research 

publications, openings in the industry, a website (www.kptpawa.org) is specially 

designed and successfully launched in February, 2021. The students who are 

pursuing polymer technology course and students who have just completed the 

course shall definitely get benefitted by the direct access to the required                

information from website sitting anywhere in the world.

Apart from this, PAWA is getting unstoppable with the commitment, dedication 

and never die attitude of many of the core members. The PAWA has planned a 

full-fledged conference DPT Con program in Feb, 2022.  

In short, PAWA is a non-profit organization having received 12 A approval from IT 

dept. mainly formed to have connection between all the students, alumni of           

polymer technology from Karnataka polytechnic.
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-Anil Pais
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Gratitude to the creators of DPT at KPT

It was during 1975 that Karnataka Polytechnic, Man-

galore introduced it's 6th branch of Diploma course 

viz.Diploma in Polymer Technology.  It was a special 

3.5 years course wherein 2 semesters in second and 

third year were dedicated for Industrial training. 

This was, in fact, the brainchild of Dr. Shiva M. 

Shetty, better known as the Convener of Polymer 

Technology course at KPT. 

He had taken it as a mission and managed to bring out the first batch of about 

twenty students of which nine had completed the course successfully by early 1979. 

While he himself took the responsibility of lecturer for most of the Rubber               

Technology subject- visiting KPT at 5.30 p.m. after his office duties and guiding the 

students till 8.30 p.m. He had also managed to get the services of Professor            

Pranatheertha Haran and Dr. Nagaraj to teach the students more about Polymer 

science and also Mr. Damodar, local industrialist to teach mould making. 

Polymer Technology course has undergone changes over the years with value 

added subjects & teaching methods. However, our course always had shortage of 

full-time lecturers and we are extremely grateful to contributions from many             

capable guest lecturers over the years. 

It is really a great pleasure for all of us PAWAites to note that the new DPT students 

also still are blessed with his zealous presence and encouraging inputs as and 

when possible. 

Thank you so much Dr. Shetty sir

-M Gopalakrishna Bhat
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Warm memories

sea-change in curricular and extracurricular activities. Year August 16th  2015 was 

the day when he showed his organising skills at 69th  year celebration of KPT alumni 

-Reunion-69 wherein many of the erstwhile DPTians could also gather along with 

almost 1500+ alumni of different streams. However, fate had other plans for him as 

he met with a fatal accident in the next year and succumbed to injuries on             

18th April. 

It is his memory that inspired few of us to initiate this union of DPTians from first 

batch till latest batch. Needless to add that a scholarship to the meritorious 

students has been started in his fond memory. 

At this juncture, we all should be  equally thankful to the present HOD Mr. Santhosh 

kumar who has been continuing in the same footsteps treaded by                                   

late Mr. Sushanth. 

Long live, DPT and PAWA.

15

Pondering over the origin of PAWA, our mind             

immediately goes back to the mercurial Late 

Sushanth, HOD of the Polymer Technology Branch 

from year 2010 to 2016. That was the period in which 

this department has started showing some spark. 

After taking over the reins from Mr. Babu Devadiga, 

the overworked HOD who got promoted as the    

principal,  late  Sushanth   has   brought    about   a

-M Gopalakrishna Bhat
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Few Memories of activities carried out by 
PAWA – Upgradation of Labs, Library,           

delivering technical talks to the students
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Lead Kindly Light - PAWA Achievers

Suratkal Vasudeva Rao is well-known in Indian tyre 

industry as a tyre technocrat. It is very difficult to 

find out any person in Indian tyre industry who is not 

aware of Mr. Rao. And his contributions to Indian 

tyre industry or Rubber Technology institute, be it 

Indian Rubber I institute or SJ College of                       

Engineering or Karnataka Polytechnic.We are very proud to say that Mr. Rao is an 

alumnus of Karnataka Polytechnic, Mangalore, who had completed his diploma in 

Polymer Technology – specialization in Rubber Technology in 1978.

Mr. Rao, who is a continuous learner, attained his further degrees in rubber            

technology such as LPRI (London) in 1982 from Institute of Materials, London.

He also completed his Master’s degree in Sociology in 1993 from University of 

Mysore.

Mr. Rao is a dynamic person, committed in his work and always had been a             

supporting hand to his juniors in college who completed Diploma in Polymer            

Technology. He has guided and trained several DPT students of KPT by giving guest 

lectures and helping them in job placements in tyre and allied industries. He played 

an active part in Indian Rubber Institute in national level as well as in local                   

Karnataka branch level as an Honorary secretary of IRI and guided more than 684 

students from IRI Karnataka branch. He has compiled a course material in Rubber 

Processing as study material to help PGDIRI & DIRI students of IRI.

Suratkal Vasudeva Rao

17
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He has also been awarded as fellow member of IRI (FIRI) in 2015 by Indian Rubber 

Institute. He was a crucial supporting member to develop Polymer Science               

Department and IRI in SJ C college of Engineering in Mysore and he played a vital 

role as a founder member in constructing Dr D Banerjee Centre of Excellence, inside 

the premises of JSS Science & Technology, Mysuru.

Mr. Rao also played a role of strong pillar in establishing PAWA and served as a 

Founder President of PAWA in its first term. It is his untiring efforts along with other 

members due to which PAWA is Standing high and strong now with more than 300 

active members.

Mr. Rao has thirty-nine years of rich experience in tyre industry from Vibrant and JK 

tyre & Industries Ltd and superannuated as Head – Bias Tyre Technology in the 

year of 2016. Presently he is a consultant for Tyre & Rubber industries.

PAWA and DPT is indebted to Mr. Rao for his huge contributions made to the            

Association and also department.

18
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We all at PAWA are extremely  elated to proclaim that one of the earliest passout, 

in fact 4th / 5th batch, Mr. Babu Devadiha has achieved the Dream come true of 

any KPTian, pinnacle of Karnataka Polytechnic, Mangaluru towards the end of his 

career. Further, he has made it all the more memorable by donating this Flag           

Hoisting Stand to the coveted institution as his retirement gift. 

We all wish him all the very best.

19

Mr. Babu Devadiga
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GzÀ¬Ä¥À gÀ« vÀAUÀ¢j£À ZÀA¢gÀ

GzÀPÀzÉÆ¼À¯ÉAiÀÄ¯ÉAiÀÄÄAUÀÄgÀ¢!

ºÀÄzÀÄVºÀ PËvÀÄPÀªÉÇAzÀ£ÀÄ ¥ÉÃ¼ÀÄªÉ

ªÀÄÄzÀzÉÆ¼ÀÄ ¤Ã«zÀ£Á°¹j!

ªÀÈvÀÛzÉÆ¼É®èPÀÄ ¦jzÀzÀÄ ªÁå¸ÀªÀÅ!

¸ÀÄvÀÛ¼ÀvÉAiÉÆ½zÀ ¨sÁV¸À®Ä!

¸ÀÄvÀÄÛªÀ PÀtPÀÄ, ªÀÄºÀwÛUÀÄ, 

«±ÀézÉÆ¼ÀwÛvÁÛUÀzÀ ®§Þ«zÀÄ!

gÀw¨sÁªÀ¢, "¨sÁ" J£ÀÄßªÀ ¨É¼ÀPÀ£Àßw

UÁqsÀ¢ ºÀÄqÀÄPÀÄªÀ ¥ÀxÀ¢!

UÀvÀzÉÆ¼ÀÄ ªÉÄgÉAiÀÄÄvÀ°¢ÝºÀ £É®

¨sÁgÀvÀ«zÀÄ «±ÀéPÉ UÀÄgÀÄªÉ¤¹!

©AzÀÄªÀzÉÆAzÀzÀÄ ºÉÆA¢gÉ PÉÃAzÀæ¢

ªÀÄÄAzÀPÉ «¸ÀÛj¸ÀÄªÀ gÉÃSÉ

ZÉAzÀ¢ wgÀÄUÀÄªÀ ¥Àj¢ü ¥ÀxÀzÀ 

¸ÀA§AzsÀzÀ «¸ÀäAiÀÄ«Ã ±ÁSÉ!

¨ËzsÁAiÀÄ£À£ÉA§ÄªÀ «eÁÕ¤AiÀÄÄ

±ÉÆÃ¢ü¹ vÉÆÃjzÀ¤Ã ¨ÉgÀUÀ!

gÀÆrüAiÉÆ½zÀ£ÀÄA ªÀÄgÉwºÀ «±ÀéªÀÅ

¨ÉÆÃzsÉAiÉÆ½j¹zÉ ¥ÉÊ(pi) AiÉÄ£ÀÄvÀ!

¸Àj¸ÀÄvÀ PÀvÀÛ®, ¨É¼ÀPÀzÀÄ ºÀjAiÀÄ°,

ªÀÄgÀ¼À° ¸ÀvÀåªÀÅ ªÀÄvÉÆÛªÉÄä!

ªÀÄgÉvÀAwgÀÄªÀªÀÅ £É£À¥À° ¸ÀÄ½AiÀÄ°!

¨sÀgÀvÀgÀ ªÀÄuÉÚ¤¸À° ºÉªÉÄä!

«±ÀéUÀÄgÀÄ

- 
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J®èjUÀÆ £ÀªÀÄ¸ÉÛÃ,

EzÉÆAzÀÄ £ÁªÉ®è £ÀªÀÄä ±Á¯Á PÁ®zÀ°è PÀ°vÀ ¥ÉÊ JA§ ¹ÜgÁAPÀzÀ PÀÄjvÀÄ §gÉzÀ PÀªÀ£À. gÉÃSÁUÀtÂvÀ 

(Geometry) ªÀÄvÀÄÛ ¨sËvÀ±Á¸ÀÛæ (Physics) C°è AiÀÄxÉÃZÀÒªÁV §¼ÀPÉAiÀiÁUÀÄªÀ ¹ÜgÁAPÀ«zÀÄ. DzÀÄ¤PÀ 

PÀA¥ÀÇålgï ªÀÄÆ®PÀªÀÇ EzÀgÀ ¤RgÀªÁzÀ ¨É¯ÉAiÀÄ£ÀÄß E£ÀÆß PÀAqÀÄ»rAiÀÄ¯ÁV®è. EAvÀºÀ PËvÀÄPÀ ¥ÉÊ 

JA§ÄzÀÄ. DzÀgÉ EzÀ£ÀÄß ªÉÆvÀÛªÉÆzÀ®¨ÁjUÉ PÀAqÀÄPÉÆAqÀÄzÀÄ ¨sËzsÁAiÀÄ£À£ÉA§ £ÀªÀÄä ¨sÁgÀwÃAiÀÄ 

UÀtÂvÀdÕ JA§ ¤d £ÀªÉÄä®ègÀ ºÉªÉÄä

EzÉÃ£É¥Àà «avÀæªÁVzÉ JAzÀÄ J®ègÀÆ ¨sÁ«¹gÀ§ºÀÄzÀÄ CxÀªÁ EgÀ°QÌ®è.

ªÀiÁ£ÀªÀ ¤«ÄðvÀ zsÀÆ½£À ºÉÆqÉvÀPÉÌ ªÀÄÄRªÀÇ ¨ÁrzÉ.

ªÀiÁ£ÀªÀ ¤«ÄðvÀ CzÉÃ£ÉÆÃ, 

CzÉÃ zsÀÆ¼À£ÀÄß MgÉ¹zÉ.

ªÀiÁ£ÀªÀ ¤«ÄðvÀ ºÉÆUÉUÉ C¸ÀÛªÀiÁ eÉÆÃjzÉ.

DzÀgÀÆ ¥ÀæPÀÈwAiÉÄÃ ¨ÉÃqÀªÁVzÉ.

ºËzÀÄ, EzÀÄ £ÀªÀÄä FV£À ¹Üw. £À£ÀUÀAvÀÆ ¨sÀAiÀÄªÁVzÉ,

PÉ®ªÉÃ ªÀμÀðUÀ¼À°è  ªÀiÁ£ÀªÀ£À ºÉÆ¸À d£ÀgÉÃμÀ£ï MAzÀÄ DgÀA¨sÀªÁUÀ°zÉ... ºËzÀÄ gÉÆÃ¨ÉÆÃlÎ¼À   

vÀAiÀiÁjPÉUÉ §ºÀ¼À RZÁðUÀÄvÉÛ, CzÀPÉÌ ªÀiÁ£ÀªÀ£À£Éß gÉÆÃ¨ÉÆÃlÎ¼ÀV¹zÀgÉ?, "CzÀgÉ K£ÀÄ §AvÀÄ, 

DVzÉÝÃªÉ FUÁUÀ¯ÉÃ"!!! CAvÀ PÉ®ªÀgÀÄ GvÀÛj¸À§ºÀÄzÀÄ. ºËzÀÄ §AqÀªÁ¼À±Á» ªÀåªÀ¸ÉÜ £ÀªÉÆä¼ÀUÉ 

PÀA¥ÀÇålj£À°è ¸Á¥sïÖªÉÃgï C¼ÀªÀr¹zÀAvÉ MAzÀμÀÄÖ «μÀAiÀÄUÀ¼À£ÀÄß ºÉÃjzÉ.

ªÀiÁ£ÀªÀ (inside  core i5- Next generation)
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CzÉÃ£ÀÄ? CAvÀ PÉÃ½ÛÃgÁ...

¦æÃw, £ÉªÀÄä¢, ¸ÀºÀ fÃªÀ£À ºÀ¹gÉÆA¢UÉ G¹gÁV, ªÀiÁ£À«ÃAiÀÄvÉ ªÀiË®åUÀ¼ÉÆA¢UÉ §zÀÄPÀÄwÛzÀÝ 

£ÀªÀÄä°è GzÀÝªÁzÀ CUÀ®ªÁzÀ gÀ¸ÉÛUÀ¼ÀÄ (ªÉÃUÀªÁV ºÉÆÃUÀ®Ä/zÉÆqÀØ zÉÆqÀØ PÀA¥À¤UÀ¼À ¸ÀgÀPÀÄ 

¸ÁªÀiÁ£ÀÄUÀ¼ÀÄ ªÉÃUÀªÁV vÀ®Ä¥À®Ä)

"ªÀåªÀ¸ÉÜ ¤£ÀUÉ ¯ÉÃmï DVzÉ C£ÀÄßwÛzÉ" CAwÃ¤...,

E£ÀÆß  ºÉaÑ£À ºÀ½îUÀ¼À°è «zÀÄåvï ¸ÀgÀ§gÁdÆ AiÀiÁªÀvÀÆÛ EgÀ°QÌ®è (ªÀÄgÀUÀ¼ÀÄ ©Ã¼ÀÄvÀÛªÉ, PÀA§UÀ¼ÀÄ 

GgÀÄ¼ÀÄvÀÛªÉ),

CzÀPÉÌ ªÀåªÀ¸ÉÜ ºÉÃ¼ÀÄvÉÛ ¥ÉÃmÉAiÀÄ°è £ÉÆÃr ¸Áé«Ä J¯Áè "under ground" 24 UÀAmÉ PÀgÉAmï      

(ºÀ½îAiÀÄªÀgÀ §½AiÀÄÆ ºÉÃ¼ÀÄvÉÛ MªÉÄä CvÁèV £ÉÆÃr CAvÀ),

©¹°UÉ ªÀÄ£ÉAiÀÄ ºÉÆgÀUÉ §gÀ¨ÉÃr ªÀÄÄRzÀ PÁAw ºÉÆÃUÀÄvÉÛ CAvÀ £ÁªÀÅ ºÉÆgÀUÉ ºÉÆÃUÀÄªÀ 

ªÀÄÄAZÉAiÉÄÃ CªÀgÉÃ ºÉÃ¼ÁÛgÉ... (C¦à vÀ¦à ºÉÆÃzÀgÀÆ CªÀjUÉ C£ÀÄ¨sÀªÀ §gÀÄvÉÛ, AiÀiÁPÀAzÉæ £ÀªÀÄä ¹n 

AiÀÄ£ÀÄß £ÁªÀÅ ºÁUÉAiÉÄÃ ¤«Äð¹zÉÝÃªÉ) ºÉÆgÀUÉ ºÉÆÃUÀÄªÀ zÀÄ¸ÁìºÀ¸À(?) ªÀiÁqÉâÃr, ªÀÄ£ÉAiÀÄ ¨ÁV°UÉ 

§gÀÄvÉÛ K£ÀÄ ¨ÉÃPÀÄ CzÀÄ...

ªÀåªÀ¸ÉÜ ºÉÃ¼ÀÄvÉÛ  ºÀ½îAiÀÄ°è £ÉÆÃr JμÀÄÖ "PÀμÀÖ" CªÀjUÉ D CAUÀr, F CAUÀr CAvÀ C¯ÉzÁqÀ¨ÉÃPÀÄ...

E£ÀÄß gÉÆÃqïUÀ¼ÀÄ ¸Àj E®èªÉÃ? aAvÉ¬Ä®è F UÁr G¥ÀAiÉÆÃV¹...

UÁrAiÀÄ°è CμÀÄÖ ªÉÃUÀ PÉÆlÖªÀgÁgÀÄ (ºÀA¥ÀÅUÀ¼À£ÀÄß ElÖªÀgÁgÀÄ)?

£ÀªÀÄUÉ ¸ÀÆmï §ÆmïUÀ¼À£ÀÄß PÉÆlÄÖ EzÀÝ §zÀÝ ªÀÄgÀUÀ¼À£ÀÆß PÀrzÀªÀgÀÄ ¸ÉPÉ DUÀÄvÉÛ. CAvÀ  ¥sÁå£ï, J¹ 

UÀ¼À£ÀÄß PÉÆlÖªÀgÁgÀÄ... AiÉÆÃa¸ÀÄvÁÛ ºÉÆÃzÀgÉ AiÀiÁªÀÅzÀÄ £ÀªÀÄä ̧ ÀéAvÀ AiÉÆÃZÀ£É, AiÉÆÃd£ÉAiÀÄ®è J®èªÀÇ 

"§AqÀªÁ¼À±Á» ªÀåªÀ¸ÉÜAiÀÄ aAvÀ£É" FUÀ®Æ £ÀªÀÄä£ÀÄß CzÀjAzÀ ºÉÆgÀ §gÀ®Ä ©qÀÄwÛ®è" ºÉÆmÉÖ §mÉÖAiÀÄ" 

vÉÆÃj¹, (J°è «gÀÄzÀÞªÁV £ÀqÉzÀgÉ §zÀÄPÀ®Ä PÀμÀÖ JA§ ¥ÀjPÀ®à£É ªÀÄÆr¹zÉ).

22
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PÉÆÃgÉÆÃ£À §AvÀÄ...

ºËzÀÄ, £ÀªÀÄä MqÀ ºÀÄnÖzÀªÀgÀ£ÀÆß ªÉÆ¨ÉÊ¯ï ¹ÌæÃ£ï ªÀÄÆ®PÀ £ÉÆÃqÀÄªÀ ¹Üw JzÀÄgÁUÀÄwÛzÉ... D£ï¯ÉÊ£ï 

¯ÉÆÃPÀªÀ£ÀÄß C¤ªÁAiÀÄð ªÀiÁr ©lÖgÀÄ...

(EzÀÄ next generation  UÉ £ÀªÀÄä£ÀÄß ¸ÀzÀÄÝ E®èzÉ gÉÆÃ¨ÉÆÃmïUÀ¼À£ÁßV ¥ÀjªÀwð¸ÀÄªÀ vÀAiÀiÁj) EzÀÄ 

use and throw EzÀjAzÀ E£ÀÆß ¯Á¨sÀzÁAiÀÄPÀªÁUÀ°zÉ JAzÀÄ £ÀA©¹ ©nÖzÁÝVzÉ... (ºÁUÉAiÉÄÃ 

C¤ªÁAiÀÄð PÀÆqÁ). PÉ®ªÉÃ ªÀμÀðUÀ¼À°è §AzsÀÄ «ÄvÀægÀ£ÀÄß ¥ÀgÀ¸ÀàgÀ ¨sÉÃnAiÀiÁUÀÄªÀ ¥ÀæQæAiÀÄ£ÉßÃ ªÀÄgÉvÀÄ 

Zoom ªÀÄÆ®PÀ ¸ÉÃgÀÄªÀ PÁ® zÀÆgÀ«®è, CzÀPÉÌ FVAzÀ¯ÉÃ C§âgÀzÀ vÀAiÀiÁj (CzÀÄ ¸ÀjAiÉÄÃ 

¸ÀªÀÄAiÀÄzÀ C¨sÁªÀ, zÀÆgÀzÀ ¥ÀæAiÀiÁt C°è £ÀªÀÄUÉ ¨ÉÃPÁzÀ ªÀåªÀ¸ÉÜ EzÉAiÉÆÃ E®èªÉÇÃ UÉÆwÛ®è, Social  

media PÉÌÃ EμÀÄÖ ºÀt ºÁQzÀgÁ¬ÄvÀÄ ºÀuÁ£ÀÆ G½vÁAiÀÄ J£ÀÄßvÉÛ ªÀåªÀ¸ÉÜ) 

£ÀªÀÄä ¸ÀªÀÄAiÀÄ£ÀÄß CzÀÄªÉÃ ¤UÀ¢ ªÀiÁqÀÄvÉÛ CAwÃ¤?

(ºÁUÁzÀgÉ £ÁªÀÅ ?) 

"More options"

ªÀÄÄA¢£À ¢£ÀUÀ¼À°è ªÀåªÀ¸ÉÜ ºÉÃ¼ÀÄvÉÛ PÁqÀÄ ºÉÆÃzÀgÉ K£ÀÄ? ¤ÃgÀÄ, UÁ½ vÁ£ÉÃ, CzÀ£ÀÄß £ÁªÀÅ 

PÉÆqÀÄvÉÛÃªÉ ¸ÀÄªÀÄä£ÉÃ £À¢, PÁqÀÄ CzÀPÉÌ CμÀÄÖ eÁUÀ ªÉÃ¸ÀÄÖ, E°è ªÀÄ£ÀÄμÀå¤UÉ eÁUÀ«®è CAwÃ¤ (d£À 

¸ÁªÀiÁ£ÀåjUÉ C£ÀéAiÀÄªÁUÀÄvÀÛzÉ) £À¢ C°èAzÀ E°è §gÀÄªÁUÀ vÀÄA¨Á D«AiÀiÁUÀÄvÉÛ, £ÀμÁÖ£ÀÆ DUÀÄvÉÛ 

ºÁUÁV £ÁªÀÅ CzÀÄ J°èAzÀ ºÀÄlÄÖvÉÆÛÃ C°èAzÀ¯ÉÃ High speed ªÀÄÆ®PÀ ¤ÃgÀÄ ¸ÀgÀ§gÁdÄ 

ªÀiÁqÀÄwÛÃ«... E£ÀÄß UÁ½ vÁ£ÉÃ, £ÀªÀÄä «eÁÕ¤UÀ¼ÀÄ artificial leaf PÀAqÀÄ »r¢zÁÝgÉ... E£ÉßÃ£ÀÄ ¨sÀAiÀÄ 

"±ÀÄzÀÞªÁzÀ UÁ½" CAzÀ ªÉÄÃ¯É "ªÀÄgÀUÀ½UÉ K£ÀÄ PÉ®¸À"? CAiÉÆåÃ ªÀåªÀ¸ÉÜ, ¥ÁætÂ ¥ÀQëUÀ¼À£ÀÆß K£ÀÄ 

ªÀiÁqÀÄwÛ? CzÀPÉÌ vÁ£ÉÃ gÀhÄÆUÀ¼ÀÄ... (PÁqÀÄUÀ½VAvÀ E°è ¸ÀÄgÀQëvÀ K£ÀAwÃj? DºÁgÀ EzÀÝ°èUÉ §gÀÄvÉÛ  

EzÀQÌAvÀ E£ÉßÃ£ÀÄ ¨ÉÃPÀÄ?)

FUÁUÀ¯ÉÃ ¥À²ÑªÀÄ WÀlÖ, CªÉÄeÁ£ï, PÁå°¥sÉÇÃ¤ðAiÀiÁ, D¸ÉÖæÃ°AiÀiÁzÀ°è PÁqÀÄUÀ¼ÀÄ ºÉÆwÛ GjzÀÄ 

ºÉÆUÉAiÀiÁV ªÉÆÃqÀªÀ ZÀÄA©¹ ªÀÄgÉAiÀiÁVªÉ, ªÉÆÃqÀªÀÅ §jzÁVzÉ...

Issue March 2022



24

ªÀåªÀ¸ÉÜ ºÉÃ¼ÀÄvÉÛ, ºÉzÀgÀ¨ÉÃr, ¨sÀÆ«ÄAiÉÄÃ ºÉÆwÛ GjzÀgÉ K£ÁAiÀÄÄÛ? ¸ÀÆAiÀÄð£À ±ÁR §¼À¹ vÉÃ®ÄªÀ 

ªÀÄ£ÉAiÀÄ ¤«Äð¸ÉÆÃt... ¤ÃjUÉ PÀμÀÖªÁzÀgÉ ¤ÃgÀ£ÀÄß E£ÀÆß ªÀÄÄAzÉ PÀÄrAiÀÄ¨ÉÃQ®è £ÀÄAVzÀgÉ ¸ÁPÀÄ 

(¸Á°qï gÀÆ¥ÀzÀ°è), DºÁgÀ AiÀiÁPÉ? §zÀÄPÀ®Ä £ÀªÀÄä §½ EªÉ ªÀiÁvÉæUÀ¼ÀÄ "¤ªÀÄUÉ ¨ÉÃPÁzÀ J¯Áè 

jÃwAiÀÄ ¥Ë¶ÖPÁA±À AiÀÄÄPÀÛ  ªÀiÁvÉæ" 

CAiÉÆåÃ £ÀªÀÄUÉ ¸ÀªÀÄAiÀÄªÉÃ E®è, ªÀÄPÀÌ¼À£ÀÄß , ªÀAiÀÄ¸ÁìzÀ C¥Àà CªÀÄä£À£ÀÄß K£ÀÄ ªÀiÁqÉÆÃzÀÄ..?

ªÀåªÀ¸ÉÜ ºÉÃ¼ÀÄvÉÛ, £ÀªÀÄä §½ gÉÆÃ¨ÉÆÃmïUÀ½ªÉ, ªÀÄPÀÌ¼À°è DlªÁqÀÄvÉÛ, »jAiÀÄgÀ£ÀÄß “£ÉÆÃrPÉÆ¼ÀÄîvÉÛ"  

doctor £À CªÀ±ÀåPÀvÉAiÉÄÃ §gÀÄªÀÅ¢®è... £ÀªÀÄä ¤ªÀÄäAxÀªÀgÀÄ J°èzÉ ¦æÃw JAzÀÄ PÉÃ½zÀgÉ... CzÀPÀÆÌ 

ªÀåªÀ¸ÉÜ ºÉÃ¼ÀÄvÉÛ £ÀªÀÄä §½ Love gÉÆÃ¨ÉÆÃmïUÀ¼ÀÄ EªÉ JAzÀÄ!?... (F      symbol EzÀÝgÉ ¦æÃw ºÀÄlÄÖvÉÛ 

CAvÀ ErÃ dUÀvÉÛ£ÉßÃ £ÀA©¹zÉ E£ÀÆß EzÉÃ£ÀÄ ªÀÄºÁ PÉ®ì ©r)

PÉÃ¼ÀÄªÁUÀ ̈ sÀAiÀÄªÁUÀÄvÀÛzÉ, ºËzÀÄ. EzÀÄ £ÀªÀÄä ªÀÄÄA¢£À vÀ¯É ªÀiÁj£À ¹Üw, £ÀªÀÄäzÀÆ DUÀ§ºÀÄzÀÄ JZÀÑgÀ!!

¦æÃw, £ÉªÀÄä¢, ¥ÉæÃªÀÄ ¸ÀºÀd fÃªÀ£ÀzÀ £ÀªÀÄä §zÀÄPÀÄ £À²¹ §AqÀªÁ¼À±Á» ªÀåªÀ¸ÉÜAiÀÄ dAiÀÄPÉÌ ªÀÄÄ£ÀÄßr 

§gÉAiÀÄÄwÛzÉÝÃªÉ.

MªÉÄä wgÀÄV £ÉÆÃr £ÀªÀÄä CdÓ CfÓAiÀÄA¢gÀ£ÀÆß. CAvÀºÀ fÃªÀ£À FUÉ°èzÉ?? 

£ÁªÀÅ JμÀÄÖ ºÉÃ½zÀgÀÆ CzÀgÀ ¸ÀÄvÀÛªÉÃ ¸ÀÄvÀÄÛwÛzÉÝÃªÉ... D ¥ÀAdgÀªÀ ©r¹PÉÆ¼ÀÄîvÁÛ ªÀÄ£ÀzÀ ªÀÄÆ¯ÉAiÀÄ°è 

UÀnÖAiÀiÁV ªÀÄ£É ªÀiÁrºÀ §AqÀªÁ¼À±Á» ªÀåªÀ¸ÉÜAiÀÄ£ÀÄß QvÀÄÛ ºÁPÀ¯ÉÃ ¨ÉÃPÀÄ, CzÀjAzÀ ºÉÆgÀ §gÀ¯ÉÃ 

¨ÉÃPÀÄ. E®èªÁzÀgÉ 10 ªÀμÀðUÀ¼À°è ªÀiÁ£ÀªÀ£À fÃªÀ£À PÀæªÀÄªÉÃ §zÀ¯ÁV ºÉÃUÉ £ÁªÀÅ D£ï¯ÉÊ£ïUÉ         

CAnPÉÆ¼ÀÄîªÀ ¹Üw §AvÉÆÃ ºÁUÉAiÉÄÃ D ªÀåªÀ¸ÉÜUÉ vÀ¯É ¨ÁUÀÄªÀ ¹Üw §gÀÄvÉÛ (£ÁªÀÅ FUÁ¯ÉÃ £ÀªÀÄä£ÀÄß 

£ÀªÀÄUÉ UÉÆwÛ®èzÉÃ CzÀPÉÌ vÀAiÀiÁgÁUÀÄwÛzÉÝÃªÉ) PÉÆÃgÉÆÃ£À £ÀªÀÄUÉ¯Áè JZÀÑjPÉ UÀAmÉ...!!!!

§¤ß, MªÉÄä F ºÀÄZÀÄÑ PÀ®à£É¬ÄAzÀ £ÀªÀÄä£ÀÄß £ÁªÀÅ gÀQë¹PÉÆ¼ÉÆîÃt. £ÉªÀÄä¢AiÀÄ ¸ÀºÀd fÃªÀ£À 

£ÀqÉ¸ÉÆÃt...

EwÃ ¤ªÀÄä,

¥ÁæuÉÃ±ï, 4th generation
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ºÀZÀÑ ºÀ¹j£À ¨sÀÆ ¥ÀæzÉÃ±À, ªÉÆÃqÀªÀ£ÀÄß ZÀÄA©¸ÀÄªÀ ¨ÉlÖUÀ¼À ¸Á®Ä, «±Á®ªÁV ºÀ©âgÀÄªÀ ªÀÄ¼É 

PÁqÀÄUÀ¼ÀÄ, ªÀμÀð«rÃ ºÀjAiÀÄÄªÀ CzÉμÉÆÖÃ £À¢UÀ¼ÀÄ, G¥À£À¢UÀ¼ÀÄ. E«μÉÖÃ C®è, ¯ÉPÀÌPÉÌ ¹UÀzÀ fÃªÀ 

¸ÀAPÀÄ®UÀ¼À vÁt, zÀQët ¨sÁgÀvÀzÀ DQìd£ï ¨ÁåAPï £ÀªÀÄä ¥À²ÑªÀÄ WÀlÖ.

§¤ß, MAzÀμÀÄÖ ºÉÆvÀÄÛ £ÀªÉÄä®ègÀ fÃªÀ£Ár WÀlÖUÀ¼À gÉÆÃZÀPÀ ¸ÀvÀåªÀ£ÀÄß w½AiÉÆÃt, 

»ªÀiÁ®AiÀÄVAvÀ®Æ ºÀ¼ÉAiÀÄzÁzÀ F ¥À²ÑªÀÄWÀlÖUÀ¼À£ÀÄß ¸ÀºÁå¢æAiÀÄ ¥ÀªÀðvÀUÀ¼ÉAzÀÄ PÀgÉAiÀÄ¯ÁUÀÄvÀÛzÉ. 

WÀlÖUÀ¼À ¸Á®Ä UÀÄdgÁw£À vÀ¦Û £À¢¬ÄAzÀ DgÀA¨sÀªÁV  ªÀÄºÁgÁμÀÖæ, UÉÆÃªÁ, PÀ£ÁðlPÀ, PÉÃgÀ¼À 

¸ÀªÀÄÄzÀæ wÃgÀPÉÌ ¸ÀªÀiÁ£ÁAvÀgÀªÁV ¸ÁV vÀ«Ä¼ÀÄ£Ár£À ªÀÄgÀÄAxÀAiÀÄÄªÁeïí ªÀÄ¯ÉÊ C°è 

PÉÆ£ÉUÉÆ¼ÀÄîvÀÛzÉ. ¸ÀÄªÀiÁgÀÄ 1600 km £ÀμÀÄÖ GzÀÝªÁV ªÁå¦¹zÉ, ¥À²ÑªÀÄ WÀlÖUÀ¼ÀÄ AiÀÄÄ£É¸ÉÆÌÃ¢AzÀ 

¥ÁgÀA¥ÀjPÀ vÁtªÁV ªÀiÁ£ÀåvÉ ¥ÀqÉ¢ªÉ. ºÁUÀÆ EªÀÅ dUÀwÛ£À CwºÉZÀÄÑ, 8 ¸ÀQæAiÀÄ fÃªÀªÉÊ«zsÀåvÉAiÀÄ 

vÁtUÀ¼À°è  MAzÁVzÉ.

£À¢UÀ¼ÀÄ

£ÀªÀÄUÉ¯Áè w½¢gÀÄªÀAvÉ ªÀÄ¼É ªÀiÁgÀÄvÀUÀ¼À£ÀÄß vÀqÉzÀÄ, ªÀÄ¼É §gÀ®Ä WÀlÖUÀ¼ÀÄ ¥ÀæªÀÄÄR PÁgÀtªÁVªÉ, 

ºÁUÉAiÉÄÃ, F WÀlÖUÀ½AzÀ CzÉμÉÆÖÃ £À¢UÀ¼À GUÀªÀÄªÁVªÉ. ¸ÀÄªÀiÁgÀÄ 28  PÉÆÃn d£À F WÀlÖUÀ¼ÀÄ 

ºÁUÀÄ C°è£À £À¢UÀ¼À£ÀÄß £ÉÃgÀªÁV C®èªÉÃ ¥ÀgÉÆÃPÀëªÁV  CªÀ®A©¹zÁÝgÉ. WÀlÖUÀ¼À ¥ÀæªÀÄÄR £À¢UÀ¼ÀÄ 

EAwªÉ PÁªÉÃj, PÀÈµÀÚ, UÉÆÃzÁªÀj, £ÉÃvÁæªÀw, ¥sÁ®ÄÎtÂ, vÀÄAUÁ, ¨sÀzÀæ, CWÀ£Á²¤, PÁ½, vÁ¦, 

¥ÉjAiÀiÁgï, ZÀ½AiÀiÁgï, ±ÀgÁªÀw, ©üÃªÀÄ, ¥ÀA¥À, ªÀÄ®¥Àæ¨sÁ avÉÛgï, eÉÆÃUÀ, gÀhÄÄªÁj EvÁå¢.

ºÁUÀÆ F £À¢UÀ½UÉ CzÉμÉÆÖÃ G¥À£À¢UÀ¼ÀÆ EªÉ.

fÃªÀ ªÉÊ«zsÀåvÉ

PÉÃªÀ® ªÀÄgÀUÀ¼ÀÄ EzÀÝgÉ CzÀ£ÀÄß PÁqÉAzÀÄ PÀgÉAiÀÄ¯ÁUÀzÀÄ, ªÀÄgÀUÀ¼ÀÄ EzÀÄÝ, C°è fÃªÀ ¸ÀAPÀÄ® 

E®èªÉAzÀgÉ K£ÀxÀð? ªÀiÁ£ÀªÀ ªÀiÁvÀæ EgÀ§®è ¥ÁPïð JAzÀÄ PÀgÉAiÀÄ§ºÀÄzÀÄ, PÁqÉAzÀgÉ C°è ««zsÀ 

jÃwAiÀÄ fÃ«UÀ¼ÀÄ EgÀ¨ÉÃPÀÄ. PÉÃªÀ® MAzÀÄ ¸ÀªÀÄÆºÀPÉÌ ¸ÉÃjzÀ fÃ«UÀ¼À®è. §¤ß, WÀlÖUÀ¼À fÃªÀ 

ªÉÊ«zÀåvÉAiÀÄ §UÉÎ w½AiÉÆÃt. 140 jÃwAiÀÄ ¸À¸ÀÛ¤ fÃ«UÀ¼ÀÄ, 260 jÃwAiÀÄ ¸ÀjÃ¸ÀÈ¥ÀUÀ¼À, 180 

jÃwAiÀÄ G¨sÀAiÀÄªÁ¹ fÃ«UÀ¼ÀÄ E°è £É®¹ªÉ. zÉÃ±ÀzÀ 25% ±ÉÃPÀqÁ fÃªÀ ªÉÊ«zÀåvÉUÀ¼ÀÄ E°è       

PÁt¹UÀÄvÀÛªÉ. ¥Àæw ªÀμÀð ºÉÆ¸À ºÉÆ¸À fÃ«UÀ¼À£ÀÄß PÀAqÀÄ »rAiÀÄ¯ÁUÀÄvÀÛzÉ.

¥ÀæPÀÈw «PÀÈw
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C©üªÀÈ¢Þ vÀAzÀ CªÁAvÀgÀ

ªÀiÁ£ÀªÀ£À CªÉÊeÁÕ¤PÀ ¥ÀæPÀÈw «gÉÆÃ¢ü ZÀlÄªÀnPÉUÀ½AzÀ WÀlÖUÀ¼À ªÉÄÃ¯É «¥ÀjÃvÀ ¥ÉlÄÖ ©¢ÝzÉ. EzÀjAzÀ 

¸Á®Ä ¸Á®Ä UÀÄqÉØ PÀÄ¹vÀ GAmÁVzÉ. CzÉμÉÆÖÃ £À¢UÀ¼ÀÄ §gÀqÁUÀÄvÁÛ §A¢ªÉ. £À¢ wgÀÄªÀÅ AiÉÆÃd£É, 

gÀ¸ÉÛ CUÀ°ÃPÀgÀ, «zÀÄåvï GvÁàzÀ£É, l£À¯ï ¥ÁæeÉPïÖ J£ÀÄßvÁÛ ErÃ WÀlÖUÀ¼À CzÉμÉÆÖÃ fÃ«UÀ¼À ºÁUÀÄ 

®PÀë WÀlÖUÀ¼ÉÃ ªÀÄgÀUÀ¼À ªÀÄgÀt ºÉÆÃªÀÄ £ÀqÉ¢zÉ, EªÀÅ AiÉÆÃd£É G¼ÀîªÀgÀ ATM machine DVzÉ, 

¥ÁætÂUÀ¼ÀÄ ¤Ãj®èzÉ, DºÁgÀ E®èzÉ £Ár£ÀvÀÛ ®UÉÎ EnÖªÉ. PÀ¼ÉzÀ ªÀμÀðzÀ ¯ÉÃR£ÀzÀ ¥ÀæPÁgÀ WÀlÖUÀ¼À ªÀÄ¼É 

PÁr£À°è Mt ºÀªÉÃ §gÀÄwÛzÉ. EzÀÄ JZÀÑjPÉ UÀAmÉ. »ÃUÉAiÉÄÃ ªÀÄÄAzÀÄªÀjzÀgÉ ªÀÄ¼ÉAiÀiÁUÀzÉ £À¢UÀ¼ÀÄ 

§jzÁV, PÁqÀÄ §jzÁV ErÃ zÀQët ¨sÁgÀvÀ §gÀqÁV, £ÁªÀÅ, £ÀªÀÄä ªÀÄÄA¢£À ¦Ã½UÉ £ÀgÀ¼Ár 

¸ÁAiÀÄÄªÀ ¢£À zÀÆgÀ«®è. 2 ªÀμÀðzÀ »AzÉ ªÀÄAUÀ¼ÀÆj£À CgÀ©âÃ ¸ÀªÀÄÄzÀæPÉÌ ¸ÉÃgÀÄªÀ eÁUÀzÀ ¥ÀPÀÌzÀ 

wÃgÀPÉÌ ºÉÆÃVzÉÝ. FUÀ £ÉÆÃrzÀgÉ D wÃgÀªÉÃ E®èªÁVzÉ.

¥À²ÑªÀÄ WÀlÖUÀ¼À°è ªÀiÁvÀæ PÁt¹UÀÄªÀ ¹AUÀ½ÃPÀUÀ¼ÀÄ DUÀÄA¨É WÁlß°è DºÁgÀ E®èzÉ ©üPÉë ¨ÉÃqÀÄwÛªÉ. 

E£ÀÄß PÉ®ªÀÅ ªÁºÀ£ÀUÀ¼À CrUÉ ©zÀÄÝ ¸ÁAiÀÄÄwÛªÉ. DAiÉÄÌ £ÀªÀÄä PÉÊAiÀÄ°èzÉ. ¥ÀæPÀÈwAiÀÄ MA¢UÉ ¸ÁUÉÆÃt, 

EzÀ£ÀÄß ©lÄÖ £ÀªÀÄUÉ ¨ÉÃgÉ zÁjAiÉÄÃ E®è. J®èzÀPÀÆÌ  ªÀÄÆ® ¥ÀæPÀÈwAiÉÄÃ vÁ£ÉÃ? 

PÉÆ£ÉAiÀÄzÁV MAzÀÄ ªÀiÁvÀÄ £ÁªÉÃ E®èªÉAzÀgÉ F fÃªÀPÉÌ PÀÄvÀÄÛ §gÀÄªÀ C©üªÀÈ¢Þ AiÀiÁjUÁV?

Voice of the western ghats

MAzÀÄ ªÀμÀðzÀ »AzÉ AiÀÄÄ«UÀ¼ÉÃ ̧ ÉÃjPÉÆAqÀÄ PÀnÖgÀÄªÀ DAzÉÆÃ®£À, £ÀªÀÄä G½«UÁV. C©üªÀÈ¢Þ DUÀ° 

DzÀgÉ CzÀÄ ¥ÀæPÀÈwUÉ  ¥ÀÇgÀPÀªÁV EgÀ° JAzÀÄ £ÀªÀÄä C©ü¥ÁæAiÀÄ, ªÀÄvÉÛ PÁqÀÄUÀ¼À£ÀÄß  CzÀgÀμÀÖPÉÌÃ ©lÄÖ 

fÃªÀ vÀÄA¨ÉÆÃt. D±ÀAiÀÄzÉÆA¢UÉ, AiÀiÁgÉÆÃ ªÀiÁrgÀÄªÀ vÀ¦àUÉ £ÁªÀÅ ²PÉë C£ÀÄ¨sÀ«¸À ¨ÉÃPÉ? §¤ß, 

£ÀªÉÆäA¢UÉ PÉÊ eÉÆÃr¹. £ÀªÀÄä ¤ÃgÀÄ UÁ½AiÀÄ£ÀÄß gÀQë¸ÉÆÃt... fÃªÀ¸ÀAPÀÄ® G½¸ÉÆÃt, £ÁªÀÅ 

G½AiÉÆÃt £ÉªÀÄä¢AiÀiÁV...

-¥ÁæuÉÃ±ï £É¯Áår
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Blended wax as a protecting layer to the
Elastomers against O3

Unsaturation or double bond between carbon atoms of a polymer back bone is 

site identified for well-known sulphur cross links. But at the same time, it is a cause 

for formations of “cracks” during its expose to the weather in its intended life.

The cause:

The UV emission from the sun will reach to our native planet along with visible 

normal wavelength light and it will release the oxygen atom (Reactive oxygen O –) 

from different reactions with Nitrogen Dioxide, Carbon Dioxide, Carbon monoxid 

etc. This reactive oxygen atom will induce the formation of ozone by reacting with 

existing oxygen molecules.

This O3 molecule is very much interested with double bond sites and will break one 

bond to form a new molecular structure which is called as ozonide.

Technical Papers

O2 + O- → O3
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The steps of formation of ozonide is as above. The finally formed ozonide structure 

is brittle in its nature and it causes the crack during application of strain.

We all might have observed a series of cracks on the Rubber beading used for the 

window glasses of KSRTC buses in earlier years. After a few years we again might 

have realized the reason behind this. There are two methods to prevent the ozone 

cracking. One is to facilitate a formation of physical film to avoid contact of ozone 

with Rubber matrix. Second one is by incorporating some chemical Antiozonant.

In this paper we will have a discussion on the process of forming a physical layer of 

waxes to avoid the contacts of ozone with Rubber molecule. There are several kinds 

of waxes on the basis of its molecular weight.

Paraffin wax 

Consist of linear hydrocarbon chain structure of greater tendency to crystalize, 

Lower molecular weight, and Lower melting temperature.  

Microcrystalline wax 

Consist of amorphous branched hydrocarbon chain structure of lower tendency to 

crystallize, higher molecular weight, and Higher melting temperature.

Concept of blended wax

When paraffin wax comes to the surface of a rubber part, it forms a highly                 

crystalline, inflexible, poorly-adhering film. The pure paraffin forms an oversized    

crystalline structure that permits “holes” to be present in the barrier such that the 

wax is actually permeable to gas (air). Thus ozone can still reach the rubber 

surface. By disrupting the microcrystalline structure of the paraffin wax with as little 

as 4% branched wax (microcrystalline), a more amorphous, very fine  crystalline

28
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History

In 1200 A.D, the Genghis Khan began to engineer composite bows which were 

incredibly effective at the time. These were made out of wood, bamboo, bone, 

cattle tendons, horn and silk bonded with pine resin.

Following the industrial revolution, synthetic resins started to take a solid form by 

using polymerisation. In the 1900s this new-found knowledge about chemicals led 

to the creation of various plastics such as polyester, phenolic and vinyl. Synthetics 

then started to be developed, Bakelite was created by the chemist Leo Baekeland. 

The fact that it did not conduct electricity and was heat resistant meant it could be 

widely used across many industries.

The 1930s was an incredibly important time for the advancement of composites. 

Glass fibre was introduced by Owens Corning who also started the first fibre              

reinforced polymer (FRP) industry. The resins engineered during this era are still used 

to this day and, in 1936, unsaturated polyester resins were patented. Two years 

later, higher performance resin systems became accessible.

The Use of Composites in Aircraft Design
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The first carbon fibre was patented in 1961 and then became commercially             

available. Then, in the mid-1990s, composites were starting to become increasingly 

common for manufacturing processes and construction due to their relatively 

cheap cost compared to materials that had been used previously.

The unrelenting passion of the aerospace industry to enhance the performance of 

commercial and military aircraft is constantly driving the development of improved 

high performance structural materials. Composite materials are one such class of 

materials that play a significant role in current and future aerospace components. 

Composite materials are particularly attractive to aviation and aerospace              

applications because of their exceptional strength and stiffness-to-density ratios 

and superior physical properties.The composites on a Boeing 787 Dreamliner in the 

mid-2000s substantiated their use for high strength applications.

The Use of Composites in Aircraft Design

 Among the first uses of modern composite materials was about 40 years ago when 

boron-reinforced epoxy composite was used for the skins of the empennages of 

the U.S. F14 and F15 fighters.

 Initially, composite materials were used only in secondary structure, but as knowl-

edge and development of the materials has improved, their use in primary struc-

ture such as wings and fuselages has increased. The following table lists some 

aircraft in which significant amounts of composite materials are used in the 

airframe. Initially, the percentage by structural weight of composites used in manu-

facturing was very small, at around two percent in the F15, for example. However, 

the percentage has grown considerably, through 19 percent in the F18 up to 24 

percent in the F22. The image below, from Reference 1, shows the distribution of 

materials in the F18E/F aircraft. The AV-8B Harrier GR7 has composite wing sections 

and the GR7A features a composite rear fuselage. 

Issue March 2022



32

Composite materials are used extensively in the Eurofighter: the wing skins, forward 

fuselage, flaperons and rudder all make use of composites. Toughened epoxy skins 

constitute about 75 percent of the exterior area. In total, about 40 percent of the 

structural weight of the Eurofighter is carbon-fibre reinforced composite material. 

Other European fighters typically feature between about 20 and 25 percent       

composites by weight: 26 percent for Dassault’s Rafael and 20 to 25 percent for the 

Saab Gripen and the EADS Mako.

The B2 stealth bomber is an interesting case. The requirement for stealth means 

that radar-absorbing material must be added to the exterior of the aircraft with a 

concomitant weight penalty. Composite materials are therefore used in the               

primary structure to offset this penalty. The use of composite materials in                

commercial transport aircraft is attractive because reduced airframe weight 

enables better fuel economy and therefore lowers operating costs. 

The first significant use of composite material in a commercial aircraft was by 

Airbus in 1983 in the rudder of the A300 and A310, and then in 1985 in the vertical tail 

fin. In the latter case, the 2,000 parts (excluding fasteners) of the metal fin were 

reduced to fewer than 100 for the composite fin, lowering its weight and production 

cost. Later, a honeycomb core with CFRP faceplates was used for the elevator of 

the A310. Following these successes, composite materials were used for the entire 

tail structure of the A320, which also featured composite fuselage belly skins,          

fin/fuselage fairings, fixed leadingand trailing-edge bottom access panels and 

deflectors, trailing-edge flaps and flap-track fairings, spoilers, ailerons, wheel 

doors, main gear leg fairing doors, and nacelles. In addition, the floor panels were 

made of GFRP. In total, composites constitute 28 percent of the weight of the      

A320 airframe. 
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The A340-500 and 600 feature additional composite structures, including the rear 

pressure bulkhead, the keel beam, and some of the fixed leading edge of the wing. 

The last is particularly significant, as it constitutes the first large-scale use of a ther-

moplastic matrix composite component on a commercial transport aircraft. The 

use of composites enabled a 20 percent saving in weight along with a lower 

production time and improved damage tolerance.

The A380 is about 20-22 percent composites by weight and also makes extensive 

use of GLARE (glass-fibre reinforced aluminium alloy), which features in the front 

fairing, upper fuselage shells, crown and side panels, and the upper sections of the 

forward and aft upper fuselage. GLARE laminates are made up of four or more 0.38 

mm (0.015 in) thick sheets of aluminium alloy and glass fibre resin bond film. GLARE 

offers weight savings of between 15 and 30 percent over aluminium alloy along with 

very good fatigue resistance. The top and bottom skin panels of the A380 and the 

front, centre and rear spars contain CFRP, which is also used for the rear pressure 

bulkhead, the upper deck floor beams, and for the ailerons, spoilers and outer 

flaps. The belly fairing consists of about 100 composite honeycomb panels.
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The Boeing 777, whose maiden flight was 10 ten years ago, is around 20 percent 

composites by weight, with composite materials being used for the wing’s fixed 

leading edge, the trailing-edge panels, the flaps and flaperons, the spoilers, and 

the outboard aileron. They are also used for the floor beams, the wing-to-body 

fairing, and the landing-gear doors. Using composite materials for the empennage 

saves approximately 1,500 lb in weight. Composite materials constitute almost 50 

percent of the Boeing 787, with average weight savings of 20 percent.

The excellent strength-to-weight ratio of composites is also used in helicopters to 

maximize payloads and performance in general. Boeing Vertol used composites for 

rotorcraft fairings in the 1950s and made the first composite rotor blades in the 

1970s.   Composites   are   used   in   major   structural   elements of   many   modern                   



helicopters, including the V22 tilt-rotor aircraft, which is approximately 50 percent 

composites by weight. The formability of composites has been used to particular 

advantage in helicopter manufacture to reduce the numbers of component parts 

and therefore cost.

Conclusion

So-called ‘conventional’ metallic materials and their derivatives continue to be 

developed and improved to offer ever increasing performance, and there is no 

doubt that they have a fundamental role in aerospace structures and the myriad 

applications in which they are employed. At the same time, there is little doubt that 

the considerable benefits offered by composites have yet to be fully exploited and 

as knowledge and understanding grow, composite materials will play an                     

increasingly significant role. This role will expand not only as a result of improved 

material performance, but also as human ingenuity finds more and diverse areas 

where composite materials can be beneficially and advantageously employed

-Er. Ashwin L Shetty   ME MBA DPT (LLB)

Ex Engineering Manager Airbus
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