
MEM 261: WORKSHOP PRACTICE II

CHAPTER 3
INTRODUCTION TO METAL CASTING.
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OBJECTIVES & LEARNING OUTCOMES

1. Have a basic understanding on 
casting terminology and processes.

2. Have acquired knowledge on casting 
defects and design rules.



3. 1 METAL CASTING OVERALL SAFETY 
GUIDE 
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3. 2 MELTING PRACTICE

FURNACE ? – Where melting stock of liquid and/or solid metal,
                         alloying element and others related material 
                         forming together.

FURNACE SELECTION DEPEND ON:

METHOD OF MELTED AND PREPARED OF ALLOY IN FURNACE:
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➢ ELECTRIC ARC FURNACE:
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➢ MECHANISM OF ELECTRIC ARC FURNACE:
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➢ INDUCTION FURNACE:
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➢ MECHANISM OF INDUCTION FURNACE:
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➢ CRUCIBLE FURNACE:

10



11

➢ MECHANISM OF  CRUCIBLE FURNACE:
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➢ CUPOLA FURNACE:
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➢ MECHANISM OF  CUPOLA FURNACE:
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3. 3 SAND CASTING

SAND CASTING:

Advantages

• Create big component with 
complex shape.

• Can used with many variety 
of metal.

• Cost is relatively cheaper

• Scrap metal can reused and 
time taken is short.

Disadvantages

• Produced product not strong 
as others technique product.

• Rate production is relatively 
low.

• Requires additional process 
before final product is 
complete.
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➢ 3.3.1 SAND CASTING PROCESS CYCLE
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➢ 3.3.2 ELEMENT OF GATING SYSTEM
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➢ 3.3.3 MOLDING MATERIAL

MOLDING ? – Process a pattern is pressed into sand so as to
                          form the desired shape.
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➢ TWO TYPES OF MOLD: A. GREEN SAND MOLD
                                               B. DRY SAND MOLD 



20



21

➢ 3.3.4 PATTERN

PATTERN ? – Is a replica of the object to be cast, used to 
                       prepare the cavity into which molten material will
                       be poured during the casting process. First step
                       that need to  be considered in making sand 
                       casting. 

▪ Determined by number of castings to be made.

▪Have 2 types: 
  Wood pattern( Cheap but not dimensionally stable)
  Metal pattern( Expensive but dimensionally stable) 
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➢ 3.3.5 CORE

CORE? – For casting of hollow type cores are employed which
                form the inner pattern by providing for molten metal
                to run into cavity formed between the core outer face
                and the inner sand formation of the mold.

▪Made from sand (silica) and binder (core oil, resin).
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3. 4 DIE CASTING

DIE CASTING:
1. A process which the molten metal is injected into the mold 

cavity at an increased pressure up to 200 Mpa (30000psi).
2. Suitable for application that many small and medium sized 

parts are needed with good detail, fine surface quality and 
consistence in dimension.

3. Product: Piston, automotive connecting rod, plumbing 
fitting.
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PRINCIPLE OF DIE CASTING: 1. Hot chamber 2.Cold chamber
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Comparison between sand casting and die casting 

Table 2
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3. 5 BASIC DESIGN RULE IN CASTING
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3. 6 CLEANING AND CASTING DEFECT

➢ 3.6.1 CLEANING
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➢ 3.6.2 CASTING DEFECT



37



38



39



40



41



42



43



REFERENCES 

1.  Bawa, H. S. (1995). Workshop Technology. New Delhi, Tata McGraw-Hill.
2.  Kalpakjian, S & Schmid, S. R. (2010). Manufacturing Processes
     for Engineering Materials, 6th edition, Prentice Hall.
3. Farrah, N. (2013). Introduction to Bench Fitting [PDF document].   
     Retrieved from http://i-learn.uitm.edu.my/v2/
4.  Rao, P.N. (2001), Manufacturing Technology : Foundry, Forming and
     Welding. New Delhi, Tata McGraw-Hill.
 

44

http://i-learn.uitm.edu.my/v2/
http://i-learn.uitm.edu.my/v2/
http://i-learn.uitm.edu.my/v2/

	Slide 1
	Slide 2: Chapter Outline
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44

