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Fig. 8.3, Callister & Rethwisch 9e.

(Taken from H.W. Hayden, W.G. Moffatt, and J. Wulff, The Structure and Properties of Wl LEY
Materials, Vol. lll, Mechanical Behavior, p. 2, John Wiley and Sons, New York, 1965.)
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0= H| (Poisson's ratio, v)
e Poisson's ratio, v:

— ‘EL Alx/l0x
V — - —— —_—

metals: v~ 0.33
ceramics: v ~ 0.25
polymers: v ~ 0.40

CHE: > &

E: [GPa] or [psi] = HEE
v. 2 X2 (dimensionless)

WILEY

Chapter8- 8




Stress o

(J'2

|

29 _ Tangent modulus (at o)
Ae

SHRIE 4 oL
SN A BE I

Ao _ Secant modulus
Ae  (between origin and o)

ANMZAE H=: HE = &0
AEN L 22NHXIQ D120

— O

Strain e

WILEY

Chapter 8 -

9



/\

Force F

Mechanical Properties

ed H=0l bldl) S5 8d [482 JI=)l=
20| HSH AL 98k et=(}.

Separation r

Weakly
bonded

Fig. 8.7, Callister & Rethwisch 9e.

WILEY

Chapter 8 - 10



Other Elastic Properties
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A BHE (Plastic Deformation)
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- 2 (Tensile Strength, TS)
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Et=1 (Resilience, U)
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43} (Hardening)
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3 & (Hardness)
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Hardness: Measurement

Table 8.5 Hardness Testing Technigues

Shape of Indentation

Formula for
Test Indenter Sidde Viea: Top View Loed Hardness Number?

_:’| = - P B 2P

—~] aD[D - VD — d7

Brinell 10-mm sphere
of steel or
tungsten carbide

Vickers Diamond 1367 dlf?‘xﬁ\d] P HV = 1.854P/i7T
microhardness pyramid {d_-.'__}—’ {u)’

Knoop Diamond u t b P HE — 14.2P/1
microhardness pyramid E— ______J
bh=7.11 }F
hit = 4.00 s
Rockwell and Diamond

120 ol kg
Superficial cone 100 ke b Rockwell
Rockwell it b din 150 kg
diameter o 15 kg
steel spheres

2 For the hardness formulas given, P (the applied load) 1s in kg, while I, 4, 4, and | are all in mm.
Source: Adapted from H. W. Havden, W, G. Moffatt, and J. Wulff, The Strucire and Properiies of Materials, Vol 111, Mechani-
cal Behavior. Copyright © 1965 by John Wilev & Sons, New York. Eeprinted by permission of John Wiley & Sons, Inc.

3 kg rSuperficial Rockwell
45 kg
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Summary
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