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Abstract - The success of equipment and manufacturing
companies depends on their ability to produce high quality
products at the lowest cost, Knowledge based engineering
(KBE) has become a practical method of visualizing
manufacturing cost and enabling product analysis by
simulating product development activities in design for
manufacturing support tools. The aim of project work is to
discover how KBE approach which includes engineering design
and similar knowledge intensive methods, can be used to
improve productivity of design which helps to cater need to
Industry 4.0Industry 4.0 (Smart Factory) where computers
and automation come together in an entirely new way in
which cyber-physical systems monitor the physical processes of
the factory, Robotics connected remotely to computer systems
equipped with machine learning algorithms that can learn
and control the machine. Smart Factory enables new market’s
needs and customization of products. Design/Engineering
plays a vital role in growth, efficiency & profitability of Smart
Factory. As technological innovation changes the approach of
design, industry now focusing on parametric modelling and
master model technique, where they can automate the design
process which reduces the mundane task which results
designers are involved in more innovation. In Material
Handling system each machines vary with different geometry
and size as per the customer layout, use of traditional design
and manufacturing system requires more time to design,
fabricate, inspect, hence use of KBE technology faster the
entire process which leads to reduce the design time for many
mundane task automated design are error free and we can
produce high quality design at lower cost.
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1. INTRODUCTION

The development of a Machine one the drawing board is part
of the overall task of design. If the designer's creation is to
leave the drawing board and become a physical piece of
hardware, it must be manufacturable. In other words, the
design of all the parts if a machine should be such that they
can be produced by some manufacturing methods and then
assembled at competitive cost.

The designer should have a thorough knowledge of the
capabilities and limitations of the manufacturing methods.
Only then can be properly design parts, select the materials
and manufacturing methods, specify tolerances, consider
assembly procedures, specify the reliability of the machine

and incorporate human aspects in the design. Modern
systems are increasingly becoming more and more complex.
A large number of mechanical components, controls,
computers and communication subsystems are found
interconnected in a complex system. Such a complex system
can have many sources of errors. While some errors may be
predictable, others are not due to their random nature.
Predictable errors are those which can be foreseen based on
the mathematical description of the system's dynamics. In
order to minimise predictable errors, the use of standards is
advocated. The main purpose of standardization of different
processes in design is to establish mandatory or obligatory
norms for the design and production of machines so as to
reduce variations in their types reduce the overall design
cycle time and faster the operation.
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Figure - 2: Fender System

2. LITERATURE REVIEW

E. Jayakiran Reddy et.al discussed about Knowledge Based
Engineering (KBE) is a research area for product design that
involves complex and iterative processes based on
methodologies and technologies for capture and reuse of
product knowledge. This review is an effort to collect and
review existing literature on KBE evolution, approaches and
methodologies.

The evolution of the KBE definition is also briefly discussed
along with the current limitation and future trends of KBE.
The objective of the review paper is to identify the
foundation and research issues of KBE in the light of
parametric, function based, web-oriented modelling.

In recent systems CAD (Computer Aided Design) is inevitable
in design practices. It is desirable to have an application that
supports the entire lifecycle of initial design, detail design
and manufacturing. The conventional system of mass
production is not suitable for present turbulent markets as
the customer needs are changing rapidly. For achieving this,
manufacturing sector has been undergoing a shift from mass
production to mass customization. For meeting, these
market needs in less time a knowledge base is required for
designing the required components. If the component is
similar, the parametric modelling technique is useful
because it can be used where geometrical model changes
frequently during the design process. While designing a
product, the designer must draw upon different types of
information related to the field of customer requirements.
The design process must be carefully developed to generate
the most suitable design recommendation.

3. EXPERIMENTAL PROCEDURE

It was also accomplished about various KBE methodologies
which are available to support the development of KBE

applications and systems. The most well-known of these is
the Methodology and software tools Oriented to Knowledge-
Based Engineering Applications, or MOKA methodology. This
methodology is based on eight KBE life-cycle steps and
expressed in accompanying case-specific informal and
formal models. It is designed to take a project from inception
towards industrialization and actual use. The informal model
consists of so-called ICARE forms, where the acronym stands
for Illustrations, Constraints, Activities, Rules and Entities.

These forms can be used to decompose and store knowledge
elements. Subsequently, these elements can be linked to
create a structured web of knowledge elements that together
make up a representation of the problem domain to which
users from multiple viewpoints can relate. When the
problem knowledge has been converted into a structured
representation, the next step is to formalize this knowledge
in order to represent knowledge in a form that is acceptable
to knowledge and software engineers and suitable for
subsequent development of the KBE application. The formal
model uses MML (Moka Modelling Language, an adaptation
of UML) to classify and structure the ICARE informal model
elements, which are translated into formal Product and
Process models.

The main elements of the MOKA methodology are illustrated
in Figure 2.3. The main focus of MOKA lies with the ‘Capture’
and ‘Formalize’ steps of the KBE life-cycle (see Figure 2.3).
Herein lies a root cause for some of the missing ingredients
of the MOKA methodology.

MOKA KBE Life-Cycle

1) Identify
Determine needs
and technical
feasibility

2) Justify
Validate scope and
assess risks

3) Capture
Collect and
structure the raw
knowledge

6) Activate

Introduce, use
andmaintain

4) Formalise
Develop Product
and Process
models

5) Package

Develop application

Figure - 3: MOKA KBE life-cycle
4. RDD AND CONFIGURATION OF CONVEYOR
4.1 Geometric Variation (Shape)

Geometry variation are related with shape variation, where
subassemblies, parts, features are suppress/ unsuppressed
as per the requirements.
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Table - 1: Geometry / shape variation Section
Distance'
Classification Option "SW@Sketch15@Horizontal ~ T-Member- | 'Flange
Chain type Stud link 1@Front Panel.SLDASM" Width'
Chamfer All "D2@Sketch14@Horizontal T-Member- | 'Flange
Fender Type SCK 1@Front Panel.SLDASM" Width'
Fender Type SCN Inside "D5@Sketch14@Horizontal T-Member- | 'Flange Thk'
1@Front Panel.SLDASM"
4.2 Design Calculation and Rules "1R@Sketch16@Vertical T-Member- | 'First
1@Front Panel. SLDASM" Vertical
Table - 2: Design calculation and rules Stiffner
Distance'-
I | Name Formula Valid +'Section Rib
D ation Thickness'
1 | 'Section Height' | 'Panel Thickness'- "wT@Sketchl6@Horizontal =~ T-Member- | 'Section Rib
(2*'Plate Thickness") 1@Front Panel. SLDASM" Thickness'
"2R@Sketch17@Vertical T-Member- | 'Second
2 | 'Second Vertical | 'Panel Length'-('First | Series 1@Front Panel. SLDASM" Vertical
Stiffner Vertical Stiffner Stiffner
Distance' Distance'*2) Distance'
3 | 'Side Chamfer | 'Top Chamfer Width'
Depth’
4 | 'Side Chamfer | 'Top Chamfer Depth' 4.4 Reference Table
Width' Table - 4: Reference table
51'C sqrt((pow('A",2))+(pow(’
B',2))) 'SCK' 400 D' 25
6 | 'Al’ 'Top Chamfer Depth'- - - —
'Plate Thickness' SCK 500 p 25
7 | 'B1 '"Top Chamfer Width'- 'SCK' 630 'D' 25
'Plate Thickness' 'SCK' 800 Y 30
8 | 'C1 sqrt((pow('A1',2))+(pow(’
B1',2))) 'SCK' 1000 ‘D' 35
'SCK' 1150 ‘D' 40

4.3 Parametric equation

Both KBE system and SolidWorks are independent software,
as all the details of 3D model (Dimension Variable) are
captured in the form of (D1@Sketch) in KBE system called as
parameter, further we have link those parameter with the
variable defined in variable table. Once the linking is done
any change in enquiry details, user will change the inputs
and respective link dimension parameter will modify as per
requirements.

Table - 3: Parametric equation

5. RESULT AND DISCUSSION

End user needs to fill the enquiry details as input for fender
application to generate customized model and drawings
refer Figure 4.

Parametric Equations Value
"11TH@Sketch14@Vertical T-Member- | 'Eleventh
1@Front Panel.SLDASM" Vertical
Section
Distance'
"ST@Sketch15@Horizontal T-Member- | 'Section Rib
1@Front Panel.SLDASM" Thickness'
"12T@Sketch15@Vertical T-Member- | "Twelth
1@Front Panel.SLDASM" Vertical
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idWorks | Fe et Ven coovots et Toos wodow b 91+ (-l - % - B8 E-  rotvamsmsns [ | 2

CADEC et | eoharn e Fesueechano|

Fender Type
Mogf Fender

Chain Type

fi [ v BB € 7 Layout 10: MooooD
o

VetiealStifer | comer Stifner 5
Vetical Section — [Fgyys 7 [

|

T
-

Mame

Value

Thidt Horizantal Section Dista... | 1500

Foith HorzontalSection Dista.. | 600 I

Fifth Horizortal Section Distan. . | 1400

First Harizontal Stifer Distance | 50

‘Second Horzontal Stffner Dis... | 1100

'Third Horizontal Stfiner Distan.. | 40

Name

‘Side Charfer Depth' | 20

| Valie
m

‘Side Chanfer Wit | 251

Side Plate widh' AL

Top Plate Widh' 140

W

190

D

e

\

QAYME- -6 @R~

Frontal Frame 1 Q345 / Equiv.
3 40 mm thick Facing Pad 1 Set UHMW-PE
(Black)
4 EC2 Anchors
(M42 x 530mm L. Fully | 16 Gr. 8.8, HDG
threaded)
5 Hex Nut (M42) 16 Gr. 8, HDG
6 Fender Washer M42 .
(Suitable) 16 Q235 / Equiv.
7 Hex Bolt (M42x110mm
L.FullyThreaded) 16 Gr. 8.8, HDG
8 Round Washer M42 .
(OD 78 xID 45 x 7 thk) | -© Q235 / Equiv.
9 Weight Chain Bracket 2 Q345 / Equiv.

6. CONCLUSIONS
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This project work gives an idea about Knowledge Based
Engineering (KBE) in product development. KBE can be seen
as a tool for capturing knowledge and reusing it. This
‘lautomated design tool helps in bridging the gap between

design engineers and computational experts when analyzing
[[product development process. An automated design system
has been developed as a case study for Marine System. The
—|following conclusions can be drawn from this research
|regarding the design automation and KBE:

Table - 5: %ldentification and Improvements in Design

I | % of Design Time
Area % Time Required Improvements
| ﬁ which can Automate
N J-— N S I
Discussion
a3 | with Sales 20% 15%
h:':". — e |'N"°=°- . Presales
— — R A | Activity 20% 10%
Technical
Figure - 5: GA drawing Automation Quotation 15% 10%
Boughtout
BOM Automation [tems 7% 4%,
BOM 5% 5%
Table - 4: Drawing
Preparation | 25% 20%
ftem Description Qty./ Material Coslt)Sheet 5% 4%
no. system
Par
1 Super Cone fender 9 Rubber Numbering | 3% 3%
SCN 1200 E2.5
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Total 11. F. Elgh, M. Cederfeldt, —Documentation and
Design 100% 71% Management of Product Knowledge in a System for
Time Automated Variant Design: A Case Study, in: J.

Pokojski, S. Fukuda, J. Salwin” ski (Eds.), New World
KBE is used in product development to automate mundane Situation: New Directions in Concurrent Engineering,
time demanding tasks. Design automation though KBE Springer, London, 2010, pp. 237-245.
allows freedom to designer from above routine work so that
more time could be used to come up with new innovative 12. Gene Daniels, “SolidWorks Essential and Advanced
solutions. Automated Process of GA and Manufacturing Modeling tools”, 2017.
drawing .Reduction in Design time from 5-10 days to 2-3
hours. 13. Mark Design Solutions “CADECWorks 4.3”, 2016 pp.
20-42,2016.
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