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Type I stress-strain behavior revealing elastic behavior followed by a
region of homogeneous plastic deformation. Data are plotted on the basis of engineering
and true stress—strain definitions.
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Type I stress-strain be-
havior reflecting elastic behavior followed
by heterogeneous plastic flow. The latter
can be caused by twin controlled defor-
mation or solute atom—dislocation interac-

Type 1) tions.
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Type IV stress—strain be-
havior exhibiting a narrow heterogeneous
4 deformation region between initial elastic
and final homogeneous flow regions. On-
B < set of local yielding occurs at upper yield
point A with corresponding foad drop to
B defined as the lower yield point. After
Type IV passage of Liider band throughout the
gage section, homogeneous deformation
commences at C.
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Type V stress-strain behavior usunally found in crystalline polymers.
Minimum in curve reflects cold drawing and competition between breakdown of initial
structure and its subsequent reorganization into a highly oriented strong material.
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Hardness-Testing Techniques

Shape of Indentation Formula for
Test Indenter Side View Top View Load Hardness Number®

Brinell 10-mm sphere ‘>| n ”7 J P HE - 2p
of steel or , —:-4 d |-<— 2D[D — Vm

tungsten carbide j‘ d ’:

Vickers Diamond H{{:ﬁao —~— d 4 P HV = 1.854P/d}
—

microhardness pyramid ol I

Knoop Diamond . - J ! .}_b
microhardness pyramid Se— g P HK = 14.2P/F

Wb =7.11 T_ L :}J

bit =4.00 1—s

Rockwell and Diamond 1200 60kg
superficial cone: 100 kg  Rockwell
Rockwell ey by 4, 3 i L l .) 150 kg

diameter — = 15kg
steel spheres 30 kg ¢ Superficial Rockwell

N J_ J 45kg

‘For the hardness formulas given, P (the applied load) is in kg, and D, d, d,, and / are all in millimeters.
Source: Adapted from H. W. Hayden, W. G. Moffatt, and J. Wulff, The Structure and Properties of Materials, Vol. 111, Mechanical Behavior. Copyright © 1965 by John
Wiley & Sons, New York.
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Machined notch face
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Percent brittle fracture (10x8) X

|

| Lateral expansion =a-b
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N Fracture surfaces after impact showing
. ;g;p‘gm;mcimn wih 2 2-mm the variation in ductility with testing
temperature ("C).
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including expressions for to outer fibers

I = moment of inertia of cross section

computing stress for rectangular
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loading scheme for measuring the 1
stress—strain behavior and flexural where M = maximum bending moment

¢ = distance from center of specimen
to outer fibers
I = moment of inertia of cross section

F = applied load

strength of brittle ceramics,
including expressions for
computing stress for rectangular
and circular cross sections.
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