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Lec. No. 1 PRINCIPLE OF PRODUCTION ENGINEERING

ENGINEERING is the application of mathematics, empirical scientific, economic, social, and practical
knowledge in order to design, build, maintain, research, and improve structures, machines, tools,

systems, components, materials, and processes.
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MECHANICAL ENGINEERING : The design and manufacture of physical or mechanical systems, such
as power and energy systems, aerospace/aircraft products, weapon systems, transportation products,

engines, compressors, powertrains, kinematic chains, vacuum technology, and vibration isolation
equipment.
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PRODUCTION ENGINEERING: Design and application of manufacturing techniques to produce a
specific product. It includes activities such as (1) planning, specification, and coordination of the use of
resources, (2) analysis of produicbility, productions processes, and systems, (3) application of methods,
equipment, and tooling, (4) controlled introduction of engineering changes, and (5) application of cost
control techniques
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A RAW MATERIAL: unprocessed material, is a basic material that is used to produce finished products.
An example of this , oil, which is a raw material used in the production of industrial chemicals, fuels and
plastics.
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MANUFACTURING: The process of converting raw materials, components, or parts into finished
goods that meet a customer's expectations or specifications. Manufacturing commonly employs a man-
machine setup with division of labor in a large scale production.
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MASS PRODUCTION is the production of large amounts of standardized products, including and
especially on assembly lines. With job production and batch production

= o B i
mmm ! limestone rock

| dump truck

‘limedtone quarry |

a
exca\ratur/' 4 'l-‘ =

preheater E

tower

A

S

s34
i

1

]

i

=

clay, limestone, and sand
clinker

grinding
mill

gypEum

clinker cooler proportioning equipment and cement storage shipping
i 2007 Encyelopsedia Britannica, Ine. finish grinding mill



Raw material

Product
Manufacturing

ol system
Value added _
by processing Profit
characteristics of a
manufacturing system
Managing
Director
| ] | | ] |
Sales and : ; . Human Finance and 2
marketing it IManuIactunng I resources accounts Purchasing
— Forecasﬁng —PrOdUC’l — Production — Recruitment | Finance | |Acoounts| Buying
design planning
— Order — Training and Capital Vendor
processing | -Research and — Quality development finance — Cost } rating
development assurance ) accounting
L Market L Indugtnal
research L_Standards and |- Plant relations —Budgeting |- Financial
specifications maintenance reporting
L Service and — Investment
distribution — Industrial analysis  L-Data
engineering processing
— Manufacturing
engineering
— Production
control
— Production

Process-focused lavout




_’ _’ —
- ® lllll: Mi"ing :ll’ L] Illll’ Hea‘ Illlllllll.llll-.
Receiving i | machines| ; Grinders treatment
I § :
1 ¥
1> pud L,
. | —»
Drill
presses : Lathes
| Painting e
v o and Assembly Stores
coating
Saws [ =®| Presses [F~» = => - =>
Product 1 Product 1 Product 3
— * ----- ’ —’
Product-focused lavout  Fixed position lavout
- . Saw Press | |Paint and
~ coat
~
-~
~
o S~
-~
s o
- LLL LY L]} o
i " B
@

Weld Grind Drill  ||Assembly

Material 1 Material 2 Material 3

- snnd —



Painting
-> =p Saws p=P| Presses =P and =P Assembly =P
coating |
(=]
g 7
[ = g b P Lathes b Grinders nndp Heat llllllll.lll..ll_.‘llll’ S
o«
—-»> L »| Milling | 3 ~. N '
machine Grinder Assembly

Product 1 Product 2 Product 3

- P (LTL 2 —

Machining

MACHINING :
various processes in which a piece of raw material is cut into a desired final shape and size by a

controlled material-removal process .
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(iv) Machining requirements

The essential basic requirements for machining work are schematically illustrated

in Fig. 1.5
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