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Chapter Subject Title Page Important figures Notes

9 Phase Diagram

Phase Diagrams 382 Included
9.1 INTRODUCTION Included
Definitions and Basic Concepts 383 9.1 Included
9.2 SOLUBILITY LIMIT Included
9.3 PHASES 384 Included DiffinitionS
9.4 MICROSTRUCTURE Included
9.5 PHASE EQUILIBRIA 385 Included
equilibrium Included
free energy Included
phase equilibrium Included
metastable Included
9.6 ONE­COMPONENT (OR UNARY) PHASE DIAGRAMS 386 9.2 Included phase diagram
Binary Phase Diagrams Included
9.7 BINARY ISOMORPHOUS SYSTEMSPossibly the easiest type of binary phase 387 9.3 Included
isomorphous Included
9.8 INTERPRETATION OF PHASE DIAGRAMS 289 Included
Phases Present Included
Determination of Phase Compositions Concept Check 9.2, 9.3
tie line 290 Included
Determination of Phase Amounts Included
lever rule Included
9.9 DEVELOPMENT OF MICROSTRUCTURE IN ISOMORPHOUS ALLOYS 294 Included
Equilibrium Cooling 9.4 Included
Nonequilibrium Cooling 295 EXAMPLE PROBLEM 9.1, Important
9.10 MECHANICAL PROPERTIES OF ISOMORPHOUS ALLOYS 297 Included
9.11 BINARY EUTECTIC SYSTEMS 298 Included
solvus line Included
solidus line Included
liquidus line Included
invariant point Included
eutectic reaction 9.8 Concept Check 9.4, 9.5, EXAMPLE PROBLEM 9.2, 9.3
9.12 DEVELOPMENT OF MICROSTRUCTURE IN EUTECTIC ALLOYS 305 9.11, 9.12, 9.13 Included
eutectic structure 307 9.14, 9.15 Included
eutectic phase 308 9.16, 9.17, 9.18 Included
primary phase Included
microconstituent Included
9.13 EQUILIBRIUM DIAGRAMS HAVING INTERMEDIATE PHASES OR COMPOUNDS 311 Self reading, not included in exams
9.14 EUTECTOID AND PERITECTIC REACTIONS 313 Self reading, not included in exams
9.15 CONGRUENT PHASE TRANSFORMATIONS Self reading, not included in exams
9.16 CERAMIC AND TERNARY PHASE DIAGRAMS 316 Self reading, not included in exams
9.17 THE GIBBS PHASE RULE Self reading, not included in exams
The Iron–Carbon System 319 9.24, 9.25 Included, Very very important
9.18 THE IRON–IRON CARBIDE (Fe–Fe3C) PHASE DIAGRAM Included, Very very important
ferrite Included, Very very important
austenite Included, Very very important
cementite 320 Included, Very very important
Eutectic reaction for the iron–iron carbide system 321 Included, Very very important
Eutectoid reaction for the iron–iron carbide system Included, Very very important
9.19 DEVELOPMENT OF MICROSTRUCTURE IN IRON–CARBON ALLOYS 322 9.26, 9.27 Included, Very very important
pearlite 323 Included, Very very important
Hypoeutectoid Alloys 324 9.28, 9.29 Included, Very very important
proeutectoid ferrite 325 9.30, 9.31 Included, Very very important
Hypereutectoid alloy 327 9.32, 9.33 Concept Check 9.8, EXAMPLE PROBLEM 9.4
Nonequilibrium Cooling 329 Included, Very very important
9.20 THE INFLUENCE OF OTHER ALLOYING ELEMENTS 9.34, 9.35 Included, Very very important

10

Phase Transformations
in Metals
Development of
Microstructure and Alteration
of Mechanical Properties

Why Study Phase Transformations in Metals? 343 Self reading, not included in exams
10.1 INTRODUCTION 344 Self reading, not included in exams
Phase Transformations Self reading, not included in exams
10.2 BASIC CONCEPTS Self reading, not included in exams
10.3 THE KINETICS OF PHASE TRANSFORMATIONS Self reading, not included in exams
Nucleation Included Diffinition only
Homogeneous Nucleation 350 Self reading, not included in exams
Growth 352 Included Diffinition only
Kinetic Considerations of Solid­State Transformations Self reading, not included in exams
10.4 METASTABLE VERSUS EQUILIBRIUM STATES 355 Self reading, not included in exams
Microstructural and Property Changes in Iron–Carbon Alloys 356 Self reading, not included in exams
10.5 ISOTHERMAL TRANSFORMATION DIAGRAMS 356 Included
Pearlite 10.12,10.13,10.14 Included
Isothermal transformation diagram 358 10.14 Included
Coarse pearlite 10.15 Included
Fine pearlite 359 Included
Bainite 360 10.16,10.17,10.18 Included
Spheroidite 361 10.19, see pic P362 Concept Check 10.1
Martensite 362 10.20,10.21 Concept Check 10.2
Athermal transformation (diffusionless) 364 10.22, 10.23, 1024 EXAMPLE PROBLEM 10.2, Important
10.6 CONTINUOUS COOLING TRANSFORMATION DIAGRAMS 367 10.25,10.26, 10.27 Included
Continuous cooling transformation (CCT)  diagram 368 Included
10.7 MECHANICAL BEHAVIOR OF IRON–CARBON ALLOYS 370 10.29,10.30 Included
Pearlite 370 Included
Spheroidite 373 Included
Bainite 10.31 Included
Martensite 10.32 Concept Check 10.5
10.8 TEMPERED MARTENSITE 375 10.33, 10.34, 10.35 Included
Temper Embrittlement Self reading, not included in exams
10.9 REVIEW OF PHASE TRANSFORMATIONS AND MECHANICAL PROPERTIES FOR IRON–CARBON
ALLOYS 378 10.36, Table 10.2
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