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Pearlite

Hardness™®s¢ > Hardness®  (Brinell, Rockell)
Strengthf®s¢ > Strength® (TS,YS Z£g)

Ductility¥®3¢ < Ductility® (%RA, %EL)
Toughnessf®3¢ < Toughness®  (energy)
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Pearlite and Spheroidite comparison

HardneSSFine Pearlite > HardneSSCoarse Pearlite > HardneSSSpheroidite
Strengtthe Pearlite > StrengthCoarse Pearlite > StrengthSphermdlte

DuctilityFine Pearlite < DuctilityCoarse Pearlite < DuctilitySpheroidite
ToughnessFme Pearlite < ToughneSSCOarse Pearlite < ToughnessSphemldlte
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Figure (a) Adapted from E. S. Davenport, “Isothermal Transformation in Steels,”

Trans. ASM, 27, 1939, p. 847. Reprinted by permission of ASM International,
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Martensite
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Tempered martensite
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M-Str. And Mech. Props. Summary: Table 12.2

Table 12.2 Microstructures and Mechanical Properties for Iron—Carbon Alloys

Mechanical
Microconstituent Phases Present Arrangement of Phases Properties (Relative)
Spheroidite a-Ferrite + Fe;C Relatively small Fe;C spherelike  Soft and ductile

Coarse pearlite a-Ferrite + Fe,C

Fine pearlite a-Ferrite + Fe;C

Bainite a-Ferrite + Fe;C

Tempered a-Ferrite + Fe;C
martensite

Martensite Body-centered,

tetragonal, single

phase

particles in an a-ferrite matrix

Alternating layers of a-ferrite
and Fe;C that are relatively
thick

Alternating layers of a-ferrite
and Fe;C that are relatively
thin

Very fine and elongated particles
of Fe;C in an a-ferrite matrix

Very small Fe;C spherelike
particles in an a-ferrite matrix

Needle-shaped grains

Harder and stronger than
spheroidite, but not as ductile
as spheroidite

Harder and stronger than coarse
pearlite, but not as ductile as
coarse pearlite

Harder and stronger than fine
pearlite; less hard than
martensite; more ductile than
martensite

Strong; not as hard as martensite,
but much more ductile than
martensite

Very hard and very brittle




