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CEO’s Message

Dear CGTTI Community,

It is both an honor and a privilege to present the inaugural edition of our magazine,
showcasing the remarkable progress we have made at the Ceylon German Technical Training
Institute (CGTTI) during my tenure as Director-Principal and Chief Executive Officer. As | approach
my second year in this role, my enthusiasm for serving this esteemed institution has only grown
stronger. At CGTTI, our staff and trainees function as one big family, fostering a sense of unity
and purpose. Through my interactions with alumni from across the country, one word resonates
consistently: “‘community.”

Early in my leadership, | encouraged our team to launch a magazine dedicated to celebrating
the creative initiatives of our staff and trainees, reflecting the values outlined in the CGTTI Act and
aligning with our vision and mission. This publication serves not just as a platform for showcasing
talent but embodies our commitment to nurturing creativity and innovation, hallmarks of the
CGTTI spirit.

CGTTl is renowned worldwide for its excellWence, and the concept of this magazine is to
further showcase that brilliance. In 2024 alone, we have made significant strides to align more
closely with industry expectations. Our commitment to high-quality technical education is
evident in our expanded offerings, including ten new diploma courses and an increased trainee
intake from 600 to 650. We've successfully upgraded our facilities with new machinery, and made
strides in inclusivity by boosting female enrollment and planning courses for differently-abled
students. Additionally, ourthriving part-time programs and strong partnerships, particularly with
the Sri Lanka German Technical Institute, highlight our dedication to excellence and innovation
in developing the next generation of leaders.

Looking ahead, we are excited to build on the strong foundation CGTTI have laid. Our
commitment remains steadfast to community, inclusion, and innovation, ensuring that CGTTI
continues to lead the way in technical education and skill development.

This year marks a significant change for CGTTI legacy. While we have celebrated CGTTI
excellence over the years, we have decided to create a publication that will reach a wider
audience, especially ourinternational alumni and friends, aligning with CGTTI’s vision and mission.
This transition to a print publication allows us the flexibility to share CGTTI news and showcase
the talents of our staff and trainees. We plan to publish this magazine annually and welcome your
thoughts and suggestions on this new format and ideas for future stories.

Our trainees are achieving remarkable things across various fields, and in this issue, you'll
meet some of our outstanding students and staff who exemplify immense talent. We may not
always know where our graduates will land, but we are confident in their potential for greatness.
This magazine provides them with a platform to present themselves to the world, and we hope
it offers insight into the achievements of today’s CGTTI students and highlights our commitment
to developing the next generation of leaders in the automobile sector.

Sincerely,

Director-Principal, CEO. Ceylon German Technical Training Institute
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New Intake 2023

The annual intake ceremony for
the 2023 batch at the Ceylon Ger-
man Technical Training Institute
(CGTTI) in Moratuwa was a signifi-
cant and well-attended event.

The annual intake ceremony for
the 2023 batch was successfully
held on 7, March 2024 at the Cey-
lon German Technical Training
Institute (CGTTI) in Moratuwa. Dis-
tinguished guests including Dr. Fe-
lix Neumann, Ambassador of the
German Embassy in Colombo, Sri
Lanka, and Honorable Vijitha Be-
rugoda, State Minister of Piriven
Education, graced the occasion as
chief guests. Delegates from var-
jous other countries were also in
attendance.

The event saw the participation
of government officials, represen-
tatives from leading Universities
and indus- tries in Sri Lanka and
abroad, as well as members of the
CGTTI Alumni associations from
poth local and international chap-
ters. Additionally, new students
along with their parents were pres-
ent, marking the beginning of their
journey at CGTTI.

|Apprenticesiforithe Year 2023 |
arch 2024 ;
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CGTTI AWURUDU ULELA - 2024

CGTTI Awurudu Ulela 2024 was held on 18, April
at CGTT| playground
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CGTTI WESAK CELIBRATION 2024

Some of the Special Programs from German
Tech Celebrating Vesak this Year 2024.
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Diploma and Certificate Awarding Ceremony-2024

The Diploma and Certificate Awarding Ceremony
of the Ceylon German Technical Training Institute |
took place on June 10th, 2024, at the Bandaranaike |
Memorial International Conference Hall (BMICH).

During the event, full-time trainees who success-
fully completed their courses and passed their di-
ploma examinations were awarded their diplomas,
while trainees from the 2018 and 2019 batches re-
ceived their certificates. The ceremony was attend-
ed by the graduates' families, who shared in the
pride and joy of their loved ones after completing
3,3.5, and 4 years of rigorous training. It was a mo-
mentous occasion, marking the successful culmi-
nation of hard work and dedication not only from
the trainees but also from the staff and the families
who supported them throughout their journey.
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Full-Time Entrance Examination

Full-Time Entrance Examination was held on 29th September 2024. The selection test for
the Annual Intake 2024 was conducted by CGTTI across seven locations in Sri Lanka: CGTTI-
Moratuwa, Prince of Wales' College-Moratuwa, Ananda College-Colombo, St. Anthony's
College-Kandy, Vidyaloka College-Galle, College of Technology-Badulla, and College of
Technology-Anuradhapura. This test plays a vital role in choosing candidates for CGTTI's
comprehensive Full-Time Vocational Training Programes.
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APPRECIATION CEREMONY 2024

CGTTI proudly honors its members, from
trainees and staff to alumni. 04th September
2024 marked a momentous occasion as we
celebrated the greatness of our institute.
Under the leadership of Director- Principal/
CEO Eng. Major General Kalpa Sanjeewa, we
hosted an appreciation ceremony for our
recently retired members. Among them
were two distinguished figures, including
our Deputy Principal - Deputy Director. Their
dedication and invaluable contributions have
been pillars of our success. We extend our
heartfelt gratitude for their years of service
and wish them boundless success and joy
in their future endeavors. May their legacy
continue to inspire us all.




TALENT SHOW

At CGTTI, we believe in providing a holistic educational experience that goes beyond theo-
retical knowledge. On August 8, 2024, our staff and Basic Section students organized a vibrant
talent show to celebrate the diverse abilities of our students. This event allowed our youth to
showcase their skills and creativity, making for a truly mesmerizing and uplifting day.

We extend our heartfelt thanks to our CEO, Eng. (Major General) Kalpa Sanjeewa, for his vision

and support in fostering an environment where students can thrive both academically and

artistically. His dedication to holistic education continues to inspire and enrich our community.
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The World Youth Skills Day 2024 was celebrated on July 14 and 15, from 9 AM to 4 PM, at
CGTTI. This event aimed to showcase the skKills of youth and celebrate their achievements
while fostering innovation and creativity in vocational training. It provided career guidance
and job opportunities and encouraged public-private partnerships to support vocational
education. This event was a significant milestone in promoting youth skills. Moments of Na-
tional World Youth Skills Day 2024 at CGTTI were truly memorable. Visitors had the unigue
opportunity to explore the CGTTI premises, participate in engaging games, and interact
with representatives from various educational institutes.
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CGTTI & Germany Relationship

Grateful for the gracious reception from the
German Embassy and its staff during CGT- |
TI's visit today. Our Director-Principal/CEO,
Chairman, and one of our training engineers

had the honor of meeting the German Am-

bassador, significantly bolstering ties between

Germany and CGTTI. We are pleased to have

reaffirmed our relationship today and eagerly

anticipate cultivating a productive diplomatic

partnership with Germany.

UPGRADE THE ACADEMC
STAFF OF CGTTI

To upgrade the academic staff of CGTTI the
Special Training of Trainers program is be-
ing conducted by two expert trainers of the
partner training institute GSM in Germany. Af-
ter completing the comprehensive training
workshop for academic staff, certificates were
awarded. GSM in Germany did this training
successfully.

CEYLON GERMAN
WTECHMCAL TRHNNG INSTITUTE
A
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Delegation of German Parliamentarians visit German Tech

A group of German Parliamentar- ians visited
the Ceylon German Technical Training Insti-
tute (CGT-TI) on March 2, 2024, to observe the
progress and contributions made by the in-
stitute to develop vocational education in Sri
Lanka over the last six decades.

The group led by Ms Renate Kunast, Chair-
person of the Parlia- mentary Group visited
several de- partments of CGTTI and said “We
as Germany are convinced that good voca-
tional training is key for the future of every
person. It is key for the development of the
industry and every sector of Sri Lanka. We are
very happy to here to see that it is one of the
areas to strengthen the Sri Lanka- German
coopera- tion. This is one of the points of our
visit” she said.

Dr. Felix Neumann, German Am- bassador
to Sri Lanka & Maldives expressed his strong
pelief in the importance of vocational train-
ing for the future of Sri Lanka’s youth and
the country’s overall develop- ment. He was
impressed by the work being done at CGT-
Tl and re- affirmed Germany’s commitment
to strengthening the German-Sri Lankan re-
lationship. “Germany has been a friend of Sri
Lanka for 70 years, and we are proud to con-
tinue our support for the country’'s develop-
ment,” he added.

MP Mr. Paul Lehrieder, Deputy Chairperson
of the Parliamen- tary Group, MP Ms. Ria
Schroder, Deputy Chairperson of the Parlia-
mentary Group, MP Mr. Dr. Malte Kaufmann,
Deputy Chairperson of the Parliamentary
Group, MP Ms. Monika Hein, German Parlia-
ment, International Department, Secretariat
of the Parliamentary Groups were part of the
delegation. Mr. Suranga Mendis, Board Chair-
man (CGTTI), Major Gen- eral (retired) PS.
Kalpa Sanjeewa, Director-Principal (CGTTI),
and Mr Tobias Stolz, Deputy Country Director
GlZ Sri Lanka & Maldives facilitated the dele-
gation visit.
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Renewable Energy Technology

Registration of students in the first group for the Renewable Energy Technology course took
place yesterday at CGTTI Students and their parents were present on this occasion and stu-
dents were given extensive awareness about the Renewable Energy course and their impor-
tance was also explained.

To upgrade the academic staff of CGTTI the Special Training of Trainers program is being con-
ducted by two expert trainers of the partner training institute GSM in Germany. After com-
pleting the compre- hensive training workshop for academic staff, certificates were awarded.
GSM in Germany did this training successfully. GSM is the partner training institute of CGTTI in
Germany.

Ceylon German Technical Training Institute (CGTTI) and Sri Lanka German Training Insti-
tute (SLGTI) Leads the Way in Renewable Energy Technology Training in Sri Lanka.

Moratuwa, Sri Lanka — May 6, 2024 In response to Sri Lanka's growing focus on renewable energy
and the global demand for skilled professionals in the sector, the Ceylon German Technical
Training Institute (CGTTI) has reaffirmed its position as a leader in vocational training by launch-
ing an innovative Renewable Energy Technology (RET) training program. Starting as a pilot
project, the program enrolled 26 students on May 6, 2024, marking a significant step towards
creating a skilled workforce capable of meeting both local and international requirements.

The RET training program offers a comprehensive curriculum covering key renewable energy
sectors, including solar, wind, biomass, hydropower, and energy management. In line with Sri
Lanka's state policy on renewable energy and workforce development, this initiative is de-
signed to build competence in these vital fields. The training is based on the German Dual
Training System, renowned globally for its blend of theoretical knowledge and hands-on in-
dustry experience.

CGTTI




CGTTI

The success of this pilot project has set the stage for expansion. By October 2024, the
Sri Lanka German Training Institute (SLGTI) in Kilinochchi will begin offering the same RET
training program. The student recruitment process for this new intake has already been
completed, and SLGTI is preparing to welcome a new cohort of students eager to join this
cutting-edge program.

The RET initiative at CGTTlI and SLGTI has received widespread support from key stakehold-
ers, including the Director-Principal (CEO), the Board of Governors of CGTTI, the Ministry of
Education, the Sri Lanka Sustainable Energy Authority (SLSEA), and international partners
such as GlIZ (Germany-Sri Lanka) and the Bank of Ceylon. GIZ has played a crucial role as
the main contributor to the launch of this program, providing financial support for energy
surveys in Sri Lanka and offering valuable training aids for RET labs and workshops.

They have also facilitated the significant training of trainers (ToT) program in Vietnam,
ensuring that Sri Lankan instructors are equipped with the latest skills and knowledge,
and as a result of this training, | have to apply this RET for both institutions.

Training for the Future

The RET course, which spans four years, follows the National Vocational Qualification (NVQ)
system, starting at NVQ Level 4 and culminating at Level 6. The program includes two years
of intensive institutional training at CGTTI and SLGTI, followed by two years of hands-on in-
dustry experience. This dual approach ensures that students receive both classroom-based
knowledge and practical exposure, making them highly competent in applying green tech-
nologies in real-world scenarios. Every six months, students will be placed in industry set-
tings, where they will refine their skills and gain valuable insight into emerging renewable
energy technologies.
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This training initiative has been a collaborative effort, supported by the entire academic and
non-academic staff of CGTTI, the SLSEA, TVEC, NAITA, and industries both locally and interna-
tionally. The program reflects Sri Lanka's commitment to developing a robust renewable ener-
gy workforce capable of driving the country’s energy transition.

Collaborative Effort and Future Expansion

With the growing demand for renewable energy professionals, this program is set to expand
further in the coming years. Plans are already underway to increase the number of trainees,
meeting both local and international requirements by incorporating emerging technologies,
research and development, and entrepreneurship into the curriculum.

"This is only the first phase,' said the Head of Department at CGTTI, who initiated the program.
"We are determined to grow this initiative into a world-class training program that equips our
students with the knowledge, skills, and attitudes necessary to succeed in the global renewable
energy industry!

As the RET training program evolves, it is expected to position Sri Lanka as a leader in renew-
able energy training, not only within the region but on a global scale.

This copy setting by:

Namal Edirisinghe

Training Engineer (Renewable Energy
Technology & Innovation)

CGTTI & SGTI

Sri Lanka

CGTTI RENEWABLE ENE



Anamaduwa Regional Centre

On August 2nd, 2024, our Anamaduwa Regional
Centre proudly welcomed the newest batch of
the Agricultural Machinery Technician Diploma
course, offering an NVQ level 5 diploma. We also
celebrated the achievements of the 2022 batch
as they received their certificates for successfully
completing the course. A momentous occasion
graced by the presence of CGTTI CEO, Eng. (Ma-
jor General) Kalpa Sanjeewa.

Congratulations to all our dedicated students

Full Time Courses

Agriculture Machinery & Equipment Mechanic (NVQ Level 04)
Duration: 1.5 years (Weekdays)




Evening Courses

Combine Harvester Operator (NVQ Level 03)
Duration: 75 hours
Four-Wheel Tractor Operator (NVQ Level 03)
Duration: 75 hours

Weekend Courses

National Diploma in Farm Machinery Technology (NVQ Level 05)
Duration: 2 years (Saturdays, Sundays, and Public Holidays)
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Engine Assembling and Measuring
Cylinder Head & Parts

Diesel & Carburetor

Ignition System

Cooling and Lubrication

Brake

Clutch & Gear Box

Front Axel Steering Suspension
Real axle Final Drive & Differential
Efi

e®® ecd» D0 THF MEE DE® &8 ecoD YBD TVIMY LTH) NUBDES YD BTHS o
BEBN & O3NY emed.

0PN A WN

S

1. Diesel Section

2. Vehicle Repair Section
3. -+ Chassis Section

4. Engine Section

DB Db OTBEO HID BCH) BB
BCHS FoBRS 00D T emed.

Engine Section
Vehicle repair section
Chassis section
Modern automobile technology section &

INFRENIES

Engine goved gmngn o@D

Dismantle and Inspection Place
Piston and connecting rod place

Oil pump(Oil cooler, Air compressor)
Cylinder head(Pressure Test)

Engine assemble line

Modern technology and engine test bench(Compression pressure test)

Rotation to Diesel pump section(Common rail and distributor type injector pump)
Front axle

Rear axle

propeller shaft

Wheel alignment

Leaf spring and air suspension systems

All repairs of outside heavy vehicles

0PN A WN T

o

55 E 5
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Introduction of chassis

Tyre (Introduction, Construction and tyre code)

Brake(Air brake, ABS, Brake shoe arrangements, S cam brake, Parking brake)
Clutch

Manual gear box and transfer box(synchromesh gear box)

Automatic gearbox

Steering Gear box(Manual and Power)

NN AENES

Modern automobile Technology cowed gwgy ®OED

Components identification of modern vehicles
Electronic fuel injection(Diesel and petrol)
Common rail diesel injection system

Alr bag, ABS,ESP

Hybrid Technology

Plug in hybrid Technology

Electric vehicle technology

Fuel cell vehicle system

Scanner (use scanner and fault finding)

CBT( Computer based training)

Practical Diagnosis (Real vehicle and outside customers vehicle)
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Introduction to Millwright Technology

History of Millwright technology.
Course aim.

Industrial job categories.

Higher education.

Course contents

History of Millwright Technology

Millwright course came from Germany and the name “Millwright” is described in honour of a
person who had worked in the German Army -who was a skilled person at any field of tech-
nology. After his death, the German government has introduced this course to the world in
honour of him. In 1977 the German government implemented this valuable technology course
in Sri Lanka. The Ceylon German Technical Training Institute is the only institute in Sri Lanka that
offers and implements this course.

Course aim

After following this course, trainees will be able to do installing, servicing, repairing, mainte-
nance, trouble shooting, commissioning and designing of pneumatic, hydraulic, electrical in-
dustrial plants and machinery. Also they will be able to perform electrical and automation
circuits with (PLC) programmable logic controls in the any industrial field.

Industrial job categories

Any field of industrial technicians.
Engineering assistance.
Maintenance supervisors.
Machine and circuit designers.
Assistance engineers.

Instructors.

Higher education

Qualified for the following of industrial diploma courses local and international.
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Course contents

Health and safety.

Tool handling.

Handling of measuring equipment.

Plumbing systems and water pump installing of industrial and domestic.
Automobile.

Work shop practice.

Welding.

Machine maintenance.

Compressors.

Hydraulic equipment.

Designing of pneumatic, hydraulic, electrical and automation circuits.
Mobile hydraulic

According to the course content the first lesson is

Plumbing systems and water pump installing of the industrial and domestic.

Introducing of valves and sockets, selection of a pipe and pipe thread cutting. Pipe bending
and pipe laying. Introducing the types water pumps . Installing of water pumps and water stor-
age tanks. Installing of a water pump and the pipe laying for a 25 feet well. Deep well circuit
Appling for an over 25 feet well. Maintaining of water pumps and the pipe laying system.

Types of valves

Action valve (Bib, Garden, Pillar, Swan neck, Ferrule tap and attachment.
Self-Closing Valve.

Ball Valve.

Gate Valve.

Plug Valve.

Non Return Valve.

Stop valve
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Types of Sockets. and flttings.

Plain Socket
Reducing Socket.
Valve Socket.
Faucet Socket.

T Socket.

Elbow.

Bend.

Union.

Faucet elbow

Types of pumps

Positive displacement pump.
Piston pump.

Diaphragm pump.

Screw pump.

Lobe pump.

Non-positive displacement pump.
Centrifugal pump.

Single stage.

Multi stage.

Booster pump.

High pressure. pump
Submersible.

Diaphragm type.

Piston type.

Reservoir

tank.

Training individual and group practical

PVC pipe bending and galvanized pipe bending by using a pipe bending machine.
Installing, Trouble Shooting and adjustment of Deep Well Unit.

Foot Valve

Galvanized pipe thread cutting by using a manual tread cutting and electric pipe tread
cutting machine.

Operation and maintenance of pump house and water tank.

Aloy Fernando

Senior Instructor

Millwright Section

Ceylon German Technical Training Institute
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SCREW THREADS

USES OF SCREW THREADS
APPLICATION OF SCREW THREAD
A SIMPLE DEFINITION OF THREAD
BAsIC THREAD TERMINOLOGY
FORM OF THREADS

G - Clamp Spring Calipers

Nut & Bolts
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0O2. APPLICATION OF SCREW THREAD

Anchqr Bolt

Movements — Lath lead screw, Milling machine

Mechanical advantage — vise and step clamps

Adjustment — Vernier high gauge, Vernier caliper, spring calipers
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03. A simple definition of threads

» A thread (screw thread) is a helical ridge formed on a uniform section round the curved surface.

» The shape of the normal section of the thread depends upon the shape of the tool which produces its

groove.
» Classification of threads:

A. according to the surface on which the threads are cut,

1. External threads
2. internal threads

B. According to the direction of rotation of the threaded cylinder w.r.t engagement,

1. Right hand thread
2. Left hand thread

C. According to the number of starts

1. Single start thread
2. multi start thread

04. Basic thread terminology

I"m\hh

\

\ Leht hand
¢ threwd

Lxsernal thread

Intcrnal thread

Right hand
thread

Singhe sant
thread

Mudts stant
theead

~ SIDE ROOT

4

THREAD  / \\ T
ANGLE 7(__,\ CREST

- | PITCH
DEPTH

|

1

MAJOR

i
MINOR
DIAMETER
!

1

PITCH DIAMETER —

DIAMETER




» Metric Thread

M 10 x1.5

a4
00 -
> Whitworth Thread

B.SSW1"x 14 T.P.

o Gl e ki :
hsmcter thread standard Duameter theead
05. Forms of threads
» B.S.W thread » Acme thread
»  Metric thread » Knuckle thread
»  Square thread » Buttress thread
Screw Thread Forms
o e Basic major D~ 64
p —60%y R e A lameter = 1373p  r P
1 25 60“" ‘I i - e l" —‘I o
D g f D
54127P
2 T 7
(a) Sharp V (a) Metric (a) Whitworth standard

‘.1

5P | 5P |'~
! L3

r

(b) Square

(b) Knuckle

16316P

Rounded root
(c) Unified (external)

(c) Acme

M.D.M. Samanmalee
Instructor
Basic B Section

Ceylon German Technical Training Institute

(c) Bullress

(general-purpose)
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Importance of

FIRE
SAFETY

://“:5-.\;, LEARNNG
(e ) PARTNER
"~\_ - - oD o~

Objectives

» To understand how to avoid fires and fire related injuries.

» To create awareness of fire deaths and injuries and their
common causes.

» To inform participants of their personal responsibility
toward fire safety and injury prevention.

What Is Fire ?

Fire is the rapid oxidation of a material
in the exothermic chemical process of
burning, releasing heat, light and various

reaction products. THE FIRE TRIANGLE

Types Of Fire

Fire classes are categorized according to which material and fuel that a fire require for
combustion. Also these classes differ between territories. There are separate standards
for United States, Australia and Europe respectively. They have used different letters
from the English alphabet to identify each class.

US--->A,B,C,D,K
EU ---> A, B, C, D, Electric Fire, F
AU--->A,B,C,D,E, F

AR@® D@
o8l

..... e .
—

Ordinary | Wood, Paper,
Combustibies| Cloth, Etc

Flammable | Geoase, OM
Uquids Pant, Sohvents

Live Electrical | Bectrical Panel,

Lquipment Motor, Wiring,
115

o3 (@[S

Combustible | Magnesium
Metal Aminum, E1c

A
8
C

D
E|
T

Commercial | Cooking Ods,
Cooking | Animal Fats,
Equipment Negetable Olls

o< Ol>
-
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Class E (AU) / Class C (US) Class F (EU/AU) / Class K (US)

» Fires involving Live Electrical Apparatus. » These fires involve cooking oils and fats.
(Technically ‘Class E” doesn’t exists however » This is same as Class B flammable liquids.
this is used for convenience here) » The only difference is that these oils have a

higher flash point

/|

.\ 2y

LS~

Class A (US/AU/EU) Class B (US/AU/EU)

» Fires involving solid materials such as wood, » Fires involving flammable liquids such as
paper or textiles and etc. petrol, diesel or oils.
» Extinguishing medium — Water » Extinguishing medium — Foam, DCP

(Dry Chemical Portable Extinguisher), CO2

N “L

ﬁ

Class D (US/AU/EU)

Class C (AU/EU) / Class B (US)

» Fires involving gases such as Methane (CH4), » Fires involving metals such as Aluminum,
Propene (C3H6), LPG (Liquefied petroleum Magnesium, Cupper and etc.
gas). » Extinguishing medium — DCP, Sand, Dry Soil,
» Extinguishing medium — DCP, Water, CO2 Lime Stone, Ash.

» Warning : Do not use Water in this type of fire.
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Discovering A Small Fire (Basics)

» Sound the alarm. a . ¥
» Use an appropriate fire extinguisher if : %y
+ itis safe to do so. * alarm |

+ you have been trained to use it .
» Fire extinguishers should be tested in a safe place, before
using it on fire

Discovering A Large Fire (Basics)

» Sound the alarm
» Close the door (Although it should be closed)
-

Leave immediately

v

Proceed to assembly point

» Ensure fire services are called o
o®e EMERGENC

ASSEMBLY

» Report to person in charge for roll call
» Y POINT

» Do not return to building until told

Fire Extinguishing Method

1. COOLING : Extinguishing fire by Water.
2. SMOTHERING : Extinguishing fire by Foam
3. STARVATION : Extinguishing fire by Removing Burning

Components
STARVING

Fire Extinguishing Principle

Cooling:
remove heat

Smothering:
removing oxygen

Starving:
the fuel source



45

Fire Causes
» The top fire causes include :
+ Cooking (49%)
Open Flame (10%)

Heating (9%) Mo atos rmaremiars T\ foe povben tin mramures

Incendiary / Arson (8%)
Smoking (4%) u
*leading cause of fire fatalities

Personal vigilance is the best way to avoid and survive fires..! — - —

Reduce Your Chance Of A Fire

» Keep flammable items away from heat sources.

* ¢+ o+ 0

» Clean your stovetop frequently to avoid grease build up.

» Keep flammable cleaners away from heat sources.

» Grease fires » Smoking related fire » Electrical Fire
Never put water on a grease fire...!

L DT
“m b_‘ .

Important Safety Elements Smoke Alarms
» Alarms » Breathing Smoke Can Kill You...!
+ Smoke

» Smoke Is Toxic

¢ Carbon Monoxide » If You Must Escape Through Smoke,

> Fire Extinguishers get low and go under the smoke

» Residential Fire Sprinkler Systems
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Alarm Placement & Maintenance
Output Devices

. e
~I-IJ[-

AdDeriade

e staw paret ‘
21— o3
I ’74 j d ‘
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e

24V Soure o b

Check them once a month.
Change the batteries once a year.

Replace them every 10 years.

Fire Extinguisher

» Make sure you can hear alarm in every place in
your building.

» They should be loud enough to wake you from
sleep

» A fire extinguisher is an active fire protection device used to extinguisher or
control small fires, often in emergency situations. It is not intended for use on an
out-of-control fire,
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Indication Of Fire Extinguisher

PRESSURE GAUGE
DISCHARGE LEVER (not found on €O,
extinguishers)
DISCHARGE LOCKINGPIN ___—— CARRYING
AND SEAI - HANDI E

DISCHARGE HOSE

N
.. IR

Fire
extinguisher

DISCHARGE NOZZLE

DISCHARGE ORIFICE o

Types Of Fire Extinguisher
Depends On Fire extinguish

Water Type
Foam Type
Gas Type
Powder Type
Wet Chemicals

b et i I S

Water Extinguisher

» For use on Class A fires only.

Most have 13A test rating.

» App 6m throw for jet nozzle.
App 2m throw for spray type.

» Aim at base of fire.

» 9L has 45sec minimum duration.

» Never use on electrical equipment or
flammable liquids...!

v




Foam Extinguisher

Yy ¥ ¥

v

For use on Class A & B fires.

Most have AFFF solution.

(Aqueous Film Forming Foam)

App 4m throw for jet nozzle. App 2m
throw for spray type.

Apply with caution / do not disturb
liquid

9L has 30sec minimum duration
Never use on electrical equipment...!

Gas (CO2) Extinguisher

>

Use on Class B & C fires and electrical
hazards.

Contents under pressure, do not use on
loose paper as this might spread.
Check instructions, before holding
discharge horn.

Extremely noisy

Use caution in confined spaces due to
asphyxiating effects of CO2

Dry Powder Extinguisher

>

Use on Class A, B & C fires, LPG’s and
electrical hazards.

Can be very messy.

App 2-4m throw, depending on
environment

Short bursts until in range, then continuous
operation.

9L has 16sec minimum duration.

No cooling effect, so re-ignition is

possible, particularly with Class A materials.

Wet Chemical Extinguisher

>

>
13
>

This extinguisher are used in kitchen
fire. They can also be used on Class A.
These are labeled as Yellow.

Wet chemical contains Potassium
This not should be used in gas fire and
electrical fires.




Operating System

SQUEEZE THE LEVER SWEEP SIDE TO SIDE

What Can We DO On F ir e? If clothing catches fire, remember to
IF ON FIRE, STOP, DROP..« ROLL

» Stop, Drop, Cover and Roll

» Smother the flames with a blanket

STOP where DROP to the over and
you are, do ground. Lie over on the
» Move away from heat source RESI - et

Fire Exit Doors

» Fire exit doors should have the following features :
+ A single, simple fastening.

At least 750mm wide.

s R

USE THIS DOOR IN THE
EVENT OF ANEMERGENCY

* ¢+ o

|
Check these doors on a regular basis to make sure EP
they can in a good working order.
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Emergency Services
» When Emergency Services arrive :
Fire Marshall / Head teacher / STM (in that E M E RG E N CY l

order) Co-ordinates with Fire Brigade Officer.
» Have the following information at hand : a\ .J CALL
— .

Roll-call and list of unaccounted persons
Located of : Possible origin of fire
Powder supply
Floor plan
Water Hydrants
Shut-off valves

First Aid For Burn Injuries

» For burns apply cold running (tap) water for at least 20 minutes.

» If running water not available, wet 2 cloths and alternate them onto the burn every 2 minutes.
» Keep the rest of the body warm.

» Do Not use ice, butter, creams, etc.

Fire Safety

Stay Aware & Stay Safe

D.P.M.S.R. Dewasinghe

CGTTI Automobile Lecturer

MSc. Engineering (University of Peradeniya)
B.Tech Mechatronics

NVQ 5/6 Assessor
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9.00-20 caeds Oodcnd memsld aroda®.Ocded igd® gtine gog 9 & 283 S8RIM) gérde
8oE 20 2803 Bawed. il c=ine =08 Doded ¢ i ¢ 9" 5. Seod 8 deds Oxd axnd
goonsd 0oddE 8. ¢ o 08 gt eexd) XS0 Sed>.

9.00 - 20 525 20
: mupl 9" fémm 900 -20
10.00- 20
11.00- 20
. Tyre Width
9.00=9 Oaded see
Tyre High
. Oeded ¢
20=20"  Rim Diameter
08 B888na
(Bus /Lorry)Heavy
253/ @000 B

6.00-16
TL - Tubeless (Oa® ean&co)
6.00-16

6.50-16 1T - Light Trucks (cxonde c@0)
6.50-16

(Light Bus /Trucks) sxexde 263/ e@d

185 / 70 R13 86 H

185 - Tyre Width (Oxded =g 880G 185)
70 = Aspect Ratio (20 sge excnoc) = Section Height

Section Width

185 X70 =129.5 mm

100

oeded e 129.5mm
R - Radial (288 Oxd)
13 - Rim Size (137) (G8 &esd BE85n@nc amnd 13 5.)
86 - (Load Index) & ODodcmO £lc ol @5 Kg

H - (Speed Index) (Oa0c0 = oxd co2l8 eBoc)( £xad Beei®o0)




em 00d0 = 185 X A
100
e®m =129.5mm
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Load Index 86 »® 9g® 5 &3 Ox0wmd €8s B @c 530 kg B. Owo 428 »® (530 x4 =2120)

load KgMax  |gad KgMax  |gad KgMax
Index loadper |ndex loadper  |pdex load per
re

ty tyre tyre
62 265 84 500 106 950
63 2re 85 919 107 975
64 280 86 530 108 1000
65 290 87 045 109 1030

66 300 88 560 110 1060
67 307 89 080 111 1090
68 315 90 600 112 1120
69 325 91 615 113 1150
70 335 32 630 114 1180
71 345 93 650 115 1215
72 395 94 670 116 1250

Speed Index H »® 5900 5 Oudwmd o 0B co88 edma 210 Km/ 298.

: Km/h :O Km/h

F 80 Q 160

G %0 R 170

J 100 : o

T 190
K 110

H v 200
L 120

H 210
Speed 5 -

Index e i
N 140

w 270

e -0 IR +240

J.L.S.J. Pinto
HND in Edu.
Senior Instructor
CGTTI
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DP»D ®I 0NVS O @D e ?

0®® B8r ®g emm» e (Stainless Steel) wERBNeES &#rot® JEOEBS a0 B8O8» Odd
00 S HOAE SO0, &J ) BRSW € eI DCSIDED FLABHED ) BRATET.

66 COEC? O 60D eSBE?

DR 3 MiPeD® DedPed &Hrot® TEOEXBS o0 304,308,316,317 8 B¢ DD &Hes
D956 OO MBE® IPDLEHE 0D Jde® G &lo® ©mMDD S 3l PDEE S3OS.

0B 0®eEE, BEOD & DI0HN B BERSN ®rOE DTS 0D eEYI ®D FDGE. 38D o8 Og e®-
DD NeB  6@DNCIE DEDIOHE. O MDD e BY &S DODBO SOBD L€ BDE) eMIE
6. Ot eMIE G, e ML) By OH® eEIvE® D@ (white steel - Fe Cn).

B¢ e NS geic?

c€ Dwery stainless steel =D eEE
e 8886n ®EIO5E.

1. Austenitic stainless steel (304, 308,
316,317,..... )

2. Ferritic stainless steel (430,444)

3. Martensitic stainless steel (410, 420)
4. Duplex stainless steel (2205, 2507)

5. Super Austenitic stainless steel (AL-
6XN, 254 SMO)

6. Precipitation - Hardening stainless
steel (17-4 PH, 15-5 PH)

B0 @00 B stainless steel eEts ta-
&GO HEDD DD, YD Oetd DB ®
0] MBS, T 9D PILBD QD) CWOD
e@imam s08. Maraging steel (Marag-
ing 250, Maraging 300) et ©08. & godsd Ferritic stainless steel, martensitic stainless steel,
duplex stainless steel @» Jonec Mmagnetic properties s808» &0, precipitation - hardening
stainless steel e@ewd O ferromagnetic e®.

20 @91 S Austenitic Stainless Steel?

0® g0 eeNeed eRewl g Ofene) EDned SIBEHS @Y 6@E) OrS® DD OVERDE,
304,308 (General Purpose) a» @98 e8. (e@ed ol L 4ol SRenns 985 ®imedsiesd
low carbon ax»&@). e®® @e)c austenitic stainless steel B g0, e@recd Magnetic prop-
erties (@D ®&0®) 2NV, 6@E ZWID D®ERS ¢#lo® eD® el DL® DFeS (Feeive @
e0» g3de gD, £8):- ®RVS (C) D), 0IBEE, SE ZWID® D®eBEy 31 NS eeiD DL®
8@ D®ers @@ & 8. wim.



55

BE® B0 Tu gfes’d Ferromagnetic materias SR»e 0@ 5c® OO HNHDVEDED eD-
20®8.

0® ece BOEDE Rueethy Magnetic properties” stainless steel grade O g¢x® t» heat treat-
ment process 5t edutd 880 ®BEdn Sel. e®® tNwdHedE ¢ DXeRS S#ewes BEM) AEY)
@R» e®® austenitic stainless stainless @ S (7-19% &0 &#lo® 0. e®® Hw@E, stainless
steel ®@ atomic arrangement 9o, DtDeNs BORDE ®DEMIT SORIMD D5HE edNeS SO®O
REXNE. Ox @ BDE@ @B i) DO eEiwed Crystalline structure (3908w Ox5®w@) 603
D08, e crystalline structure O e®x»el 8@ gere eiwed crystal lattice (EB908@ ec@e)
00 DOE.

e®8 atomic arrangement & Face-Centered-Cubic (FCC) »® xm»we 200 &8 SO0 ey
0. 008 REST® HOE eEIYG B0 B Magnetic mMomentum 90 ened. O® e Jon-
e@ magnetic momentum & align @280 e®x ey 8. e®r o) 8O8Ses crystal lattice
Qe 8800 axda. 9@ austenitic stainless stainless O S®E ¢to® @G B8 S T
mMagnetic properties oo SO0 208 &#l)n. D98, adeved e@iwed net magnetizm O
9PV BHE DPDOEDO 3 DVE.

PRDTOGE

&8s oy 8 ») ©EPRFPL YBPRDBOE (Magnetism) &e)ED 9 & DesBeD DB®EES
magnetization property eces PEE. 0@ YB®O ¢ldsn@ OFes ferromagnetism D@, e,
PR BOe®F sl »Ped» Y0 (YRD SO0 YR eeDBHT YD) e@IvE i) 5.
2@ ferromagnetism 920 OFes geIe GO TDODE 08, HPS YBD e@Iwed @& ScH®
Doe®® Magnetic properties ®c» @B DIOHN 3T REY.

&8 00 GOt MBE® DD #IDLEHNE 6DRe» ?

80IHMOD eI, O @re »3800 (NuUcleus) &, e®® »s806 O geeden (elec-
trons) B8ee ¢ s0@&HmM® dow Tesdsrm (subatomic particle) Se®. e® electrons DPdsnmD
(orbit) 8808. ©oed® 8w, emdtd s O Jhed sOIIMD e oD Dxwed DB/ FOE
emg (Unpaired) geemeli® (unpaired electrons) @8 S, B0 YERD DeBPHBDO o@D
SDOIG ¢ FONDD o & 680 ) ®E Magnetic moments' alignment @0 esn & &G
PR 8.

e®me o® ferromagnetism SeSen SceE.

e® magnetism Se» O eI O O types
Sed. 9C0® 990 v, Domains random Domains lined up

1. Ferromagnetism

2. Anti-ferromagnetism

3. Ferrimagnetism

4. Paramagenetism and Diamagenetism

2OD § 80830 BrEe® O ) 0D, DN,
ferromagnetism @& one of the magnetism
types. o® o0 @@mnd materials , don S8 Unmagnetized Magnetized
magnet 8@ S8 180 PP Dedynm (ex-
ternal magnetic field) RE®IED O8> Eeed.
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O»®, e® ferromagnetic materials g 8853® Mmagnets RO &5 e0F» ®SBEE Hed. @
ferromagnetic materials C@O® D20 060, @8 B (N, eeRISO (Co) &8 ei®me
ferromagnetic materials 8. e@&ed B0@1#ned EO® o® R @#ne (atomic magnets) @O5.
SeEL 0DeEE 80@HNed BO® 6® R @¥ StdSR0 ZHn® end DG, BO@IMEd geEme-
OI» Oe ®Ed® (behavior).

£PRTOE0 9ee®eInDe REST®.

g o® electrons e »i80E 3B DEDD @B ©EeDSB® @IOHND BPes clectron spin
(9eemeli» e v»PM®) OPE. e® clectrons eEe eSO subatomic particles O a0 ®s-
80w (nucleus) ©e0 Bewr». e® electron Y#G (spin) DTS BSOS, e® spin O ¢IedSD
MRS, I & electron wdfo,l spin & &cD. Spin O0 e BZHB0 cPddem e® electrons
O eIFD ®Osm>»O@E (angular momentum) , &® magnetic moment @@ gbone). e
DEBO S =808 unpaired electrons R, e® HERD BERBLL O6 Ore®s OBe» e®etdm, elec-
tron tlalg spin states (x@én &e3N) oD oEt BEDY. OB &S ® DE unpaired (E®E ©208)
gena.

Be®0 ecdm @106M8, Magnetic moment, e®eEe O clectron 30 spin O Sewm»emO,
g0 eed&Him Mmagnetic moment (intrisic magnetic moment) o3 &8 ©08. edd un-
paired electron 8ene. s®Ed0 e®etl B REE. Magnetic bar temd0 O stddmm Magnetic
moment @ up 9@ g8s ecde» Magnetic moment & down.

630 BED AR @ddex atomic arrangement (80@18) O esec®ti®) OD®E. 6® @), B
&3 eeRISO ded ferromagnetic materials &g, crystal lattice (390D @) e 309y
O ese®tie® c® €® &S atomic magnetic moment 98em® 3L F @) BEeH) o) s
O™ magnetic moment align 8.

e®® alignment & ferromagnetic alignment e8. gx3dsc ®30e®E (Mmicroscopic level) @
S alignment ¢» 01O magnetic domain e ®EMNBOE. &DO, external magnetic field
O »Bem0, 6® O O domains &@ mMagnetic moment & g®»® (random) 88x0 880E.
Betl g 80 exuds O O» domains & mMmagnetic moment O O &8 OO Sen, den cancel
68. 80D D® gfPMeLB. DY OB STBIVOD DB LB . e®DO LrESe @G Mag-
netism o8 gt808es Ho.

B0 YO Dodynm REt®.

G OO e External magnetic field O ®@e® alignment 9@, e®eEts Ma-
terial tlalg external magnetic field & 300 e3dS domains &@ Magnetic moment @
030000@E (torque) g8 8. e® torgue ©m 5t 00 domain ©e& Mmagnetic moment &
external magnetic field e 8x00® align 8.

Be® 21068 B¥es reinforcement ©ma@. 83 aoe3diedf external magnetic field O ened-
S &S ¢ torgue O e domains align e@uy 808 ®S, e®eres Magnetic domains eI
align e®x¥» @08 ©PD0 & B cS0» REe® (effect) @PFHOS (reinforce) 8. e®@etd ex-
ternal magnetic field &5 @@® e® mMmagnetic domains align & reinforce &9T0 @& @R
2ORDBOGE (net magnetization) ®PHOS 8. ¢txd 0® 5D YERD oD.
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c®® BBed gdes’d DOHND DSen, §PRDTOB OeH®B® (retained mamagnetization)@. e@
ferromagnetic materials @ EDBMGED OFexy 6® Magnetization O O€d) DR GTHAVE (re-
tain). PPRPTBOE BE® MBI £ODO &b external magnetic field 983 D€ BSOS SO8. e De-
P g 080l 9o e® Sewm atomic magnetic moment Oe #FDOFEOFOE SOBNGTHO
Be0eds’ alignment O s ©cBeE.

DPRDBOE OCD) DRNGTHO.

K.Basura Gonagala
Welding Section
CGTTI




Trigonometry for Engineering Mathematics

Example:
Trigonometry is a branch of mathematics focused
on the relationships between the angles and sides
of triangles. It extends beyond triangles to apply
to periodic functions and waveforms, playing a P
crucial role in various fields like Physics, Solution
Engineering, and Computer Science.

Find the Arc Length of the minor Arc PQ of a circle
where the radius is & cm and POR = 1.8 rad

2 Arc length = rg

- . =6x 18
Convenddegieesitoliadidins = 10.8 cm
2

When working with radians, the most important thing
you need to remember is this; TU rad = 180°

Question: A circle has a radius of 5 cm. What is the
length of the arc that subtends a central angle of 60
Angles degreesr

Degrees and Radians: Angles can be measured in
degrees (“) or radians [rad). There are 3600 in a full
circle or 2n radians. The conversion between degrees L= r@
and radians is given by:

Answer: First, convert the angle from degrees to
radians: 60=2=mn/3 radians. Then use the formula

L=5 crm=n/3=5m/3=524em |Lletm= 3.12)

T
) Radians = T80 = Degrees
o T,
ool o |
S S a0 .
My . Degrees = = Radians
H - ..-."' rr _
Example: Convert Solution 5m/9 rad into 5 M= L]
area ol cirde )
degrees.
E A '
Solution: 57/9 rad =5/9 x 180° =100° A et L
A= JE.‘:' sl = ;TEH
Q‘ 1
_ e
Example:
£ AR ] Find
circumference 2n

o a) theareaand
o I 7n b) the perimeter of the
sector of the circle
shown in the diagram

B below
Arc length = r |

AB = = x 2nr = rél
Im

r=5cm
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Solution ExXampie

b) perimeter=r8 +r +r

An airplane is observed to be approaching a point
5x12+5+5

a) area= %rze

1 z 16 cm that is at a distance of 12 km from the point of
=5 52x 1.2 observation and makes an angle of elevation of 50
= 15cm? degree. Find the height of the airplane above the

ground.
major segment Draw a sketch.

Area of A AOB = Jab sin 8

1
= — 732 ci
72r sin &

Find the area of the minor segment
o
r 6 r Area of sector AOB = %rza
A \-‘—/ :

minor segment

area of the minor segment = %rzg —%rl sin@

C B

Now we need to find the length of the side AB.

From the figure given above, AB stands for the height of
the airplane above the ground.

. .. . . ) sin ©® = Opposite side/Hypotenuse side
We can find the missing sides and angles in a right-

angled triangle. sin B0® = AB/AC

0.7660 = h/12

0

E 0.7660 x12 = h

o0

=

o~

1=} h = 9.192 km
Hypotenuse o

Z Questions

=

_42 Q1 The length of string between a kite and a point
A 2] on the ground is 90 m. If the string makes an angle a

Side adjacent to

with the ground level such that tana = 15/8, how
angle A

high will the kite be?
Basic Trigonometry Ratio

Q2 A ladder placed against a wall such that it

;EEAL;&ETS;&?EED reaches the top of the wall of height 6 m and the

TRIANGLE ladder is inclined at an angle of 60°. Find how far the
ladder is from the foot of the wall.

Brrosiie Q3 Find the angle between the diagonal and the

base of the rectangle, correct to the nearest degree.

ADJACENT

THE SIDE
OPPOSITE
THE ANGLE (6}

THE SIDE NEXT
TO THE
ANGLE (6)

SOH CAH TOA z =

fom

Q4 Find the value of x, correct to four decimal places.

Piyamal Fernando
BSc, PGD(PD), MCPM, MSLMI To be continued...
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CGTTI Alumni Association Western Australia

In response to the request done by the Millwright staff of the CGTTI, the CGTTI Alumni As-
sociation Western Australia, donated 52 chairs to the laboratory of the Millwright section.
It was received by the Director-Principal (CEO) of the CGTTI. We greatly appreciate this
gesture of patronage by the CGTTI Alumni Association Western Australia with a great heart.




On April 26th, 2024, CGTTI welcomed three
esteemed representatives  from Japan.
During their visit, the Director-Principal/
CEO of CGTTI engaged in discussions with
the visitors regarding strategies to enhance
job opportunities for CGTTI trainees in Ja-
pan. Both parties exchanged insights on
the necessary measures to facilitate this
transition successfully. Additionally, the visi-
tors had the opportunity to explore CGTTI's
welding section during their visit.

/AT
AW 2/ Y
"".‘ gl wam,
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CEYLONWBERMAN
TECHNICAL TRAINING INSTITUTE

il

e
i




65
00 -

A Generous Donation: Enhancing CGTTI’s Training Facilities

CGTTl is proud to announce the latest enhancement to our Millwright section with the instal-
lation of a new, advanced PLC Training Simulator, generously donated by Mr. Suresh Kuruku-
lasooriya, a highly accomplished CGTTI alumnus and Engineering Manager. This valuable addi-
tion strengthens our technical training infrastructure and serves as a testament to the enduring
support and commitment of our alumni community.

The occasion was further distinguished by the presence of esteemed alumni, including Mr.
Madawa Karunarathna (Assistant Manager, Hemas Manufacture), Mr. Dineth Jayathunga (Factory
Manager), Mr. Nadeeja Widanarachchi (Senior Instructor, VTA), and Mr. Arjuna Disanayake (Senior
Engineering Officer). Their continued support and commitment to advancing the Millwright
section underscore CGTTI's mission to provide top-tier technical education and empower the
next generation of skilled professionals. We extend our heartfelt gratitude to all those involved
for their dedication to the institute and its legacy.




Refrigeration Old boys has generously donated essential pieces of
equipment

"We are delighted to share that the 2013 batch of CGTTI's Air Conditioning and Refrigeration
trade has generously donated several essential pieces of equipment to their alma mater. This
thoughtful contribution is a testament to their gratitude and commitment to the betterment
of the section where they gained their skills. Their support will undoubtedly enhance our train-
ing facilities and benefit future trainees. A big thank you to the 2013 batch for their continued
support and dedication!
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CEILING FAN REWINDING MACHINE

Nowadays, ceiling fans have become an
indispensable device of our home, office and
other places. It has become a widely used
instrument in equatorial countries these fans
are commonly used to cool open areas. That
can not be using Air condition. The increase
in usage the maintenance of ceiling fans has
increased, Which is an important event.

The must common maintenance of ceiling
fans is the burning of the winding hare the
complete Rewinding of the Stator have to do
the same winding which is guite a difficult
process and usually in this stator.

Generally, considering the structure of this
stator, it contains about 32 coils set. These can
e mainly divided in to two types.

1. Starting Winding

2. Running Winding
Winding Coil Group NO Turns SWG
Starting 16 352 35
Running 16 330 35

The purpose of winding a ceiling fan the
manual Winding process is often used,
which takes more time for a person.

Considering this fact , | had the dream
of Completing the stator in a very short
time and before building the machine |
drew the picture as a sketch on a paper
itis like this.

It is very important for students and people
who are motivated to create new machines
to keep the picture that is formed in their
mind in a sketch.

It took me about six months to create this
Mmachine and the ambition of creating this
was for the technical project that was go-
ing to be done for my degree in University
of Vocational Technology.



| highly appreciate the support given by the
student and Teachers of the C.GTT.l to make
this project a success.

Finally, this machine is currently being test-
ed for the stator winding process. Through
this our hope is that in a very short time.
Thus, it is our vision to reduce the cost of
new ceiling fans that are used to replace
the fan that burns out by the stator it self
and save a lot of money because it speaks
more to our views.

R.M.A.l.B.Rathnayaka
Electrical Instr uctor
CGTTI
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Design and Development of an Innovative Head Cap Inserting Machine for
Toothbrush Manufacturing Industry

Focused Trade Areas :  Industrial Mechatronics, Pneumatics, PLC, Micro Controllers, Elec-
tronics Technology & Production Technology.

Introduction

The plastic manufacturing industry is continually exploring new technologies to meet the grow-
ing demand for diverse products while simultaneously aiming to reduce model changeover
time and enhance product quality. In high-volume production scenarios, improving cap-in-
serting machine systems has emerged as a promising approach to reduce unit production
costs effectively and sustainably. This approach can yield significant cost reductions, trim man-
ufacturing lead times, bolster flexibility, and provide an economically adaptable solution for
various products.

A cap-inserting system comprises standardized components designed to fulfill various fasten-
ing requirements. These reusable fixtures not only enhance flexibility but also curtail develop-
ment time and costs. Moreover, they obviate the need for dedicated tooling facilities, thereby
reducing storage requirements and floor space. This approach ensures swift responses to en-
gineering and production changes, facilitates system expansion, and notably minimizes setup
times.

This research introduces an innovative cap-inserting system tailored for toothbrush manufac-
turing within the plastic industry. The toothbrush is an oral hygiene instrument used to clean
the teeth (Vieira, D.D., 2014). Therefore, the toothbrush-making process is inherently hygien-
ic. The toothbrush head cap is a mandatory component for maintaining hygiene standards.
Some toothbrushes and head caps are packaged separately, while others are packaged to-
gether. However, in certain cases, companies manually attach the cap to the toothbrush, lead-
iNg to a significant consumption of time during the toothbrush head cap insertion process.
The developed system has undergone successful validation in various plastic manufacturing
processes, including hot stamping. The system's capabilities can be further expanded to create
a fully automated solution.

The control of cylinders and other components is achieved through a programmable logic
controller. The machine's functionality was accurately modeled and simulated using Solid-
Works software. As a part of the ongoing study, a prototype machine has been constructed
and rigorously tested to assess its functionality and kinematics. This research sets the stage for
a promising advancement in the field of plastic manufacturing, offering a more efficient and
sustainable solution for cap-inserting processes in toothbrush production.

Materials and Methods

According to the literature survey there are different kinds of mechanisms that can be utilized
for toothbrush head cap inserting machines (Kalaiselvi et al., 2012). The primary objective of this
study is to enhance the toothbrush head cap insertion process, thereby improving its efficien-
cy and effectiveness.
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To achieve this objective, the research comprehensively investigates the existing concepts and
standards of cap-inserting automatic systems with a focus on cost-effectiveness. The need for
a sustainable new cap-inserting machine with higher flexibility was identified as the ultimate
goal, which is the research gap. The novel design concept of machine structures concerning
the ease of production and ease of maintenance. The method of fixing platforms to the struc-
ture where workers work and the flexibility, production speed, and safety factors of the plat-
forms should be considered during the designing steps.

Evaluation of different designs against key deciding factors relevant to the innovation aspect
and select the best design for detail design. Hence designed and developed all mechanical
and other related components that would form the integrated system used to toothbrush
head cap inserting machine and their components as shown in Figure I, Figure 2, Figure 3, and
Figure 4.
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Figure 5. Bow! Figure 6. Cap feeding devices
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Figure 5. Cap feeding & fixing mechanisms

Aluminum and some plastic materials were replaced to minimize the fabricating cost consid-
ering the overall implementation of the prototype. Fittings and joins were made using welding,
reverting, and nuts and bolts.

IN reality there is a relatively complex stress-strain relation between the toothbrush and plat-
form which can be analyzed by means of FEM technology when required.

* ———

Figure 6. Force Flow Analysis Figure 7. FEA of toothbrush and cap

Results and Discussion

Machine operating time was obtained by conducting a work study. Three work-studies were
carried out to obtain the operating time of the machine for capping. The functionality of the
fabricated machine was successful, and it was tested using in real-time. The time taken for the
cap inserting process by the fabricated machine was finally evaluated in the result stage; it was
found that it reduced to 50% of the existing manual process as given in Figure 8.

&

Figure 8. Bar chart of Time taken to capping
one toothbrush head
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Based on data collected within the factory, employees currently allocate 6 seconds to com-
plete the capping process. The proposed methodology reduces it to approximately 3 seconds
for the cap-insertion procedure.

Conclusions and Recommendations

This project was undertaken to design and implement a toothbrush head cap inserting ma-
chine with the aim of enhancing the overall efficiency of the current process. The implemen-
tation phase of this project was challenging, with various factors taken into account and un-
expected issues encountered. Conseguently, several modifications were made to the initially
proposed design during the implementation stage. In terms of mechanical implemAZenta-
tion, adjustments were made to the cap-exchanging mechanism, capping mechanism, as well
as some pneumatic cylinders and the machine bed.

A significant change during implementation involved the transformation of one semi-auto-
Mmated process into a fully automated model. This modification pertained to the toothbrush
feeding mechanism, offering advantages to the operator, such as the elimination of the need
for the use of both hands and any technical expertise.

The optimization of material selection further reduced fabrication costs for the prototype.
Aluminum and certain plastic materials were substituted for some components, with the as-
sembly accomplished through welding, riveting, and nuts and bolts. The fabricated machine
demonstrated successful functionality during real-time testing, but further assessments re-
lated to productivity, efficiency, and product quality are necessary for comprehensive imple-
mentation. Thus far, the machine can complete the capping process swiftly.

Notably, the time required for the cap-inserting process by the fabricated machine was found
to be significantly reduced, reaching 50% of the existing manual process, as anticipated during
the design phase. As depicted in Figure 8 of the results section, the introduction of the fabri-
cated machine can yield time savings across two steps and four movements in the production
process. Operators freed from the previous manual operation can be deployed to areas facing
labor shortages, potentially saving the company Rs. 4,320,000.00 annually.

The proposed machine was successfully fabricated, featuring both mechanical and electronic
systems. Semi-automated functions were achieved through the integration of motors, sensors,
solenoids, and programming, all interfaced with the controller. The machine's design allows
for easy disassembly during maintenance and worn components can be readily replaced. The
user-friendly interface simplifies operator-machine interaction, requiring no additional training
Peyond human intelligence for operational decisions. Engineering analysis played a pivotal
role in component selection, taking into consideration factors such as component availability
and cost considerations.

For future development, it is recommended to:

- Design and Implement a Toothbrush Feeding Unit: Incorporating a toothbrush feeding unit
into this machine can further streamline the production process.
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- Design and Implement an Automated Discharging System: The addition of an automated
discharging system can enhance the overall automation of the process.

Considering the innovative nature of this project and its potential impact on the industry, it is
advisable to apply for a patent to safeguard intellectual property.
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CGTTI ANNUAL CRICKET MATCH

CGTTI's annual cricket match started with great excitement on Tuesday, July 23rd! Our trainees
and staff came together for days filled with thrilling cricket action, creating an atmosphere of
unity and joy. A special highlight was the inauguration of our brand-new LED scoreboard by
our CEQ, Kalpa Sanjeewa. This impressive scoreboard, crafted by our innovative mechatronics
team, is a testament to the creativity and expertise within our institute. The event exemplified
the spirit of teamwork and excellence that CGTTI is known for.

"Strengthening Bonds:
CGTTI Alumni Donate Sports Equipment to Inspire Future Generations!"

We're excited to announce that on October 4th, our Auto Electrical section alumni from the
2012 batch generously donated sports equipment worth Rs. 56,000 to the CGTTI Sports Club.
This amazing contribution will significantly enhance our efforts to promote teamwork, physical
fitness, and a vibrant community spirit among our trainees. A heartfelt thank you to our alumni
for their unwavering support and commitment to nurturing the sporting spirit at CGTTI.

TECHNICAL TRAINING INSTITUTE
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Charity Sports Club Raffle Draw: A Celebration of Community and Growth!

TRXE Y RxEY

At CGTTI, our dedication extends beyond traditional educational goals. We are committed to
eguipping our students and staff with the skills needed for all facets of real-world challenges.
Our philosophy emphasizes not only academic excellence but also the development of prac-
tical skills, personal growth, and team cohesion.

On September 4, 2024, the CGTTI Sports Club hosted a highly successful raffle draw, a testa-
ment to our holistic development approach. This event, aimed at raising funds and enhancing
community spirit, featured a vibrant musical performance, blending purpose with enjoyment.

The raffle draw highlighted our commitment to creating an engaging and supportive envi-
ronment, where personal development is as valued as academic achievements. We extend
our congratulations to the fortunate winners and express our gratitude to all who contributed
to the success of this event. Your support plays a crucial role in fostering a well-rounded and
dynamic community at CGTTI.




CGTTI Sports Society Hosts Fun-filled Elle Match for Trainees

On December 10, 2024, our trainees took part in a fun and refreshing Elle match organized by
the CGTTI Sports Society. This engaging extracurricular activity was the perfect way to take a
break from their intense technical training, fostering relaxation, teamwork, and camaraderie.

At CGTTI, we believe in the power of a balanced education. Incorporating recreational activi-
ties like this helps promote overall well-being and keeps our trainees motivated and focused.
These moments of fun play a key role in their holistic development, ensuring they are ready to
excel both professionally and personally.
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