F.AA. Jasdanwalla Library

Among the recent acquisitions of FAA. Jasdanwalla Library at IIF-H.O,, Kolkata is Complete Casting Handbook: Metal Casting Processes,
Metallurgy, Techniques and Design by John Campbell published by Elsevier © 2011.

Metal Castings are fundamental building blocks, the three-dimensional integral shapes indispensible to practically all other manufacturing
industries. Manufacture of Castings is a complex process and one of the most challenging of technologies, thereby inviting a continuous stream
of new ideas and solutions. The book is an exercise in education for students and professionals in metallurgy and engineering, researchers of
castings and all associated with foundries that make a living creating castings. Opportunity has been taken to bring the work up-to-date in new
areas like surface turbulence, bifilms and theories of common alloy eutectics Al-Si & Fe-C.

The book seeks corroboration of scientific concepts from industrial experience which is a departure from standard practice and in its eagerness
to grapple with new concepts goes beyond what is considered as certain knowledge, venturing into the realm of hypothesis.

The primary aim remains to mobilise the reader to acquire a better understanding of the casting process, which would lead to improving
professionalism and status of casting technology and with it the castings themselves.

We bring you in this issue, the list of contents of volume | of the above publication for the benefit of interested readers.

Complete Casting Handbook: Metal Casting Processes, Metallurgy, Techniques and Design by John Campbell

Volume | : CASTING METALLURGY

CHAPTER 1 : THE MELT 3 3.2 Maximum Fluidity (the Science e Grain Refinement
1.1 Reactions of the Melt with Its of Unrestricted Flow) 110 * Miscellaneous
Environment 5 *Mode of Solidification 4.7 Mold Coatings 183
1.2 Transport of Gases in Melts 9 « Effect of Velocity « Effect of * Aggregate Molds ¢ Permanent
1.3 Surface Film Formation 13 Viscosity (Including Effect of Molds and Metal Chills
14 Vaporization 16 gnt‘ra.lned-Blﬂlms) « Effect of « Dry Coatings
CHAPTER 2 : ENTRAINMENT 19 olldlﬂcatlon-Tlme t.» Effect of CHAPTER 5 -
2.1 Entrainment Defects 24 surface Tension « Effect ofan‘ SOLIDIFICATION STRUCTURE 187
I Unstable Substrate ¢ Comparison
J B|f|l.ms‘- Bubbl@s of Fluidity Tests 5.1 Heat Transfer 187
* Extrinsic Inclusions 3.3 Extended Fluidity 148 « Resistances to Heat Transfer
2.2 Entrainment Processes 42 3‘4 Continuous Fluidit 151 o Increased Heat Transfer
e Surface Turbulence : Y e Convection ¢ Remelting
e Oxide Skins from Melt Charge CHAPTER 4 : MOLDS ANP CORES 155 e Flow Channel Structure
Materials » Pouring * The Oxide 4.1 Molds: Inert or Reactive 155 5, Development of Matrix Structure 224
Lap Defect I : Surface Flooding 4.2 Transformation Zones 156 « General » Nucleation of
Eg:ﬁt?exr:iee} \I;\?eﬁdD?fiﬁtelg;Qee 4.3 Evaporation and Condensation the Solid « Growth of the Solid
Flow Tube » Microjetting Zones 159 « Disintegration of the Solid
« Bubble Trails 44 Mold Atmosphere 164 (Grain Multiplication)
2.3 Furlingand Unfurling 77 * Composition 5.3 Segregation 241
2.4 Deactivation of Entrained Films 88 * Mold Gas Explosions * Planar Front Segregation
2.5 Soluble, Transient Films gp 4> MoldSurface Reactions 168 « Microsegregation « Dendritic
26 Detrainment 92 * Pyrolysis » Lustrous Segregation ¢ Gravity Segregation
27 Evidence for Bifilms 94 CarbonFilme Sand Reactions CHAPTER : 6 CASTING ALLOYS 255
2.8 Thelmportance of Bifilms 100 * Mold Contamination 6.1 ZincAlloys 255
CHAPTER 3 : FLOW 105 * Mold Penetration 6.2 Magnesium 260
3.1 EffectofSurface FmsonFilling 105 46 MetalSurface Reactions 178 * Films on Liquid Mg Alloys and
« Effective Surface Tension * Oxidation ¢ Carbon (Pick-Up Protective Atmospheres
* The Rolling Wave and Loss) ¢ Nitrogen « Sulfur « Strengthening Mg Alloys
* The Unzipping Wave * Phosphorus ¢ Surface Alloying * Microstructure
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6.3

6.4

6.5

6.6

6.7

Aluminium 269
e Oxide Films on AL Alloys

e Entrained Inclusions ¢ Grain
Refinement (Nucleation and
Growth of the Solid) e DAS and
Grain Size

» Modification of Eutectic Siin
AL-Si Alloys elron-Rich Intermetallics
e Other Intermetallics e Thermal
Analysis of ALAlloys

e Hydrogen in ALAlloys

Copper

e Surface Films ¢ Gases in
Cu-based Alloys  Grain Refinement
Cast Iron 315
e Reactions with Gases

e Surface Films on Liquid Cast
Irons e Cast Iron Microstructures
« Flake Graphite Iron (FGI) and
Inoculation e Nucleation and
Growth of the Austenite Matrix

e Coupled Eutectic Growth of
Graphite and Austenite ® Spheroidal
Graphite Iron (SGI) (Ductile Iron)
» Compacted Graphite Iron (CGI)
* Chunky Graphite (CHG) » White
Iron (Iron Carbide) e General

» Summary of Structure Hypothesis
Steels

e Carbon Steels e Stainless Steels
e Inclusionsin Carbon and
Low-Alloy Steels (General
Background) ¢ Entrained Inclusions
e Primary Inclusions ¢ Secondary
Inclusions and Second Phases

e Nucleation and Growth of the
Solid e Structure Development
inthe Solid

Nickel-Base Alloys

e Air Melting and Casting

309

362

382

6.8

CHAPTER 7 : POROSITY

7.1

* Vacuum Melting and Casting
Titanium

e Ti Alloys ® Melting and Casting
of Ti Alloys e Surface Films on Ti Alloys
391
391

386

Shrinkage Porosity

e General Shrinkage Behavior

» Solidification Shrinkage e Feeding
Criteria  Feeding: The Five
Mechanisms e Initiation of
Shrinkage Porosity ® Growth of
Shrinkage Pores ¢ Shrinkage Pore
Structure

7.2 Gas Porosity 443
e Entrained (External) Pores
* Blow Holes ¢ Gas Porosity
initiated in situ
7.3 Porosity Diagnosis 461
CHAPTER 8 :
CRACKS AND TEARS 465
8.1 HotTearing 465

8.2

e General ¢ Grain Boundary
Wetting by the Liquid ¢ Pre-Tear
Extension e Strain Concentration
e Stress Concentration

e Tear Initiation e Tear Growth

* Prediction of Hot Tearing
Susceptibility e Methods of Testing
e Methods of Control e Summary
of the Conditions for Hot Tearing
and Porosity ¢ Hot Tearingin
Stainless Steels ¢ Predictive
Techniques

Cold Cracking

e General e Crack Initiation

e Crack Growth

495

CHAPTER 9 :

PROPERTIES OF CASTINGS

9.1

499

Test Bars 499

9.2

9.3

The Statistics of Failure 504
* Background to the Use of

Weibull Analysis e Two-Parameter
Weibull Analysis ® Three-Parameter
Weibull Analysis ¢ Bi-Weibull
Distributions e Limits of Accuracy
e Extreme Value Distributions
Effect of Defects

e Inclusion Types and Diagnosis

e Gas Porosity ¢ Shrinkage Porosity
e Tears, Cracks, and Bifilms

516

9.4 Tensile Properties 529
e Microstructural Failure  Ductility
*Yield Strength
e Ultimate Tensile Strength

9.5 Fracture Toughness 555
9.6 Fatigue 561
e High Cycle Fatigue

9.7

9.8
9.9

9.10

9.1
9.12

9.13

References

e Low Cycle and Thermal Fatigue
Elastic (Young's) Modulus and
Damping Capacity

Residual Stress

573
574
High-Temperature Tensile
Properties

e Creep © Superplastic Forming
Oxidation and Corrosion

575

Resistance 578
e Internal Oxidation ¢ Corrosion
e Pitting Corrosion e Filiform
Corrosion e Intergranular
Corrosion e Stress Corrosion
Cracking

Leak-Tightness

Surface Finish

587
591
e Effect of Surface Tension

e Effects of a Solid Surface Film
Quality Indices 594
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Members and readers are requested to send their queries relating to the aforementioned publication as well as the library and its collection
through library@indianfoundry.org

Dr. B. K. Basak

Chairman, Library Advisory Committee

Old Issues of Indian Foundry Journal are Available at Discounted Price.
Limited stock of old issues of IFJ since 2006 are on sale.
Please send your enquiries to : journal@indianfoundry.org
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