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Product Desigh KKKP4274

- A compulsory course for final year Manufacturing Engineering
Programme

- Assessment method — Continous assessment that includes
Project presentation (design brief, progress presentation; final
presentation), Design report, Tests

- Design teams of 3-4 students in a group

- General design theme : Design for life improvement



Course synopsis

- This course provides exposure, knowledge, understanding and
synthesis for a systematic development of product design using the
engineering design methodology. During the course, students will
be introduced to the basic methods and techniques to develop
products from information search to the concept design and detail
design stages with considerations on product life cycle
requirements in view of developing a sustainable product design.
Students are expected to work in groups in order to develop a
product design which will be assessed through project reports and
oral presentations.



KKKP4274 has recently been revised to take into consideration
requirements of the Engineering Accreditation Council, with
emphasis on societal, environment and safety

- Engineering Accreditation Council (EAC) is the body delegated by
Board of Engineers Malaysia (BEM) for accreditation of engineering
degrees.

- The duty of BEM is to ensure that the quality of engineering
education/programme of its registered engineers attains the
minimum standard comparable to global practice.



Programme Outcomes measured in KKKP4274

- PO2 Problem Analysis - Identify, formulate, research literature
and analyse complex engineering problems reaching substantiated

conclusions using first principles of mathematics, natural sciences
and engineering sciences;

- PO3 Design/Development of Solutions - Design solutions for
complex engineering problems and design systems, components or
processes that meet specified needs with appropriate consideration

for public health and safety, cultural, societal, and environmental
considerations;



- PO5 Modern Tool Usage - Create, select and apply appropriate
techniques, resources, and modern engineering and IT tools,
including prediction and modelling, to complex engineering
activities, with an understanding of the limitations;

- PO6 The Engineer and Society - Apply reasoning informed by
contextual knowledge to assess societal, health, safety, legal and
cultural issues and the consequent responsibilities relevant to
professional engineering practice;



- PO7 Environment and Sustainability - Understand the impact
of professional engineering solutions in societal and environmental
contexts and demonstrate knowledge of and need for sustainable
development;

- PO9 Communication - Communicate effectively on complex
engineering activities with the engineering community and with
society at large, such as being able to comprehend and write
effective reports and design documentation, make effective
presentations, and give and receive clear instructions



- PO10 Individual and Team Work - Function effectively as an
Individual, and as a member or leader in diverse teams and in multi-
disciplinary settings;

- PO11 Life Long Learning - Recognise the need for, and have the
preparation and ability to engage in independent and life-long
learning in the broadest context of technological change.



Snapshots of undergraduate
design projects
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Survey Results
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Consideration to buy our product
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Frequency of used

B Once per week

W Once Per 2 week

W Once Per Month

Male Female Married
Concept of product
B Fitness
B Eco-green
H Fun
Male Female Married



Objective Tree

Eco-Lawncycle
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Functional analysis: To cut grass
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Use of Morphological Charts to generated concepts for automated bed stretcher

2.4 Cable Holder Carabiner Two hole pole

2.5 Retracting method Skeletal Spiderweb Cable retract each corner




Parameter Possible Solutions
1.0 Support Wheels Air Cushion Tracks
2.0 Control
2.1 Moving Cycling ing motion | Running Tracks Linear  induction
P motor
2.2 Direction Remote control teering ripping
2.3 Stopping Brakes and using foot Blocks under | Reverse
wheels power




Selection Criteria
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CONCEPT A

NO.

SUB FUNCTIONS

MEDIUM FOR USER

1.1 ACTUATOR
RETRACTING MECHANISM
2.1 HOUSING

2.2 GENERATOR

2.3 RETRACTOR

2.4 CABLE HOLDER

2.5 RETRACTING
METHOD

INSTALLING AND
REPLACING

3.1 CONNECTOR BED
AND HOUSING

3.2 CONNECTOR SHEET
AND CABLE

SENSOR

CUBE
ELECTRIC MOTOR
GEAR
TWO HOLE POLE

FROM EACH
CORNER

SCREW

CARABINER










Design for Environment (DfE)

Using human force to actuate the
Eco-Lawncycle

Design for _
Remanutacture/Reuse

1. Design for assembly/disassembly

11. Material Aluminium Alloy and
High  Carbon Steel

Desien for Reevelabilitv

1. Material Aluminium Alloy, High
Carbon Steel and Carbon Fibre
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THREE MAIN GOAL OF DESIGN FOR ENVIRONMENT:




SORT FOR HIGH YIELD STRENGTH AND TENSILE STRENGTH + KIND OF
MANUFACTURING




System Failure Cause of | Effect of | (S) | (O) | (D) Risk of Detection Corrective | New (S) | New (O) New (D) New (RPN)
function mode failure failure priority method action
(RPN)
To move Twisted Screw get Lose 4 2 1 8 Visual tighten\screw 3 7 2 1 6
lawncycle handlebar lose control of inspection
direction
Pedals snap Pedals Lose 4 3 4 48 Mechanical Grease oil & 4 3 3 36
tracks are | motional inspection clean
rust or function
dirt pile
up
Sprocket Wear of Pedals 8 7 1 56 Visual Use high 3 2 1 6
broken sprocket fail to inspection robust
rotate material
Deformation Weak Lose 7 6 1 42 Visual Use high 3 2 1 6
of body material | support inspection robust
frame function material
To cut Abrasive Friction Lose 7 6 4 168 Visual and Improve the 3 3 3 27
grass wear of blade | between | cutting mehanical strength of
blade & | function inspection cutter by
rough selection of
object high strength,
durable
material
Blade broken Wear Lose 8 5 2 80 Visual Improve the 3 2 2 12
material cutting inspection material of

function cutter
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