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Table 6.1 Room-Temperature Elastic and Shear Moduli, and Poisson’s Ratio

for Various Metal Alloys
Modulus of
Elasticity Shear Modulus Poisson’s
Metal Alloy G Pa 10° psi GPa 10° psi Ratio
Aluminum 69 10 25 3.6 0.33
Brass o7 14 37 5.4 0.34
Copper 110 16 46 6.7 0.34
Magnesium 45 6.5 17 2.5 0.29
Nickel 207 30 76 11.0 0.31
Steel 207 30 83 12.0 0.30
Titanium 107 15.5 45 6.5 0.34

Tungsten 407 59 160 232 0.28
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Yield Strength Tensile Strength Ductility, Yo EL
Metal Alloy M Pa (ksi) MPa (ksi) [in 50 mm (2 in.)]
Aluminum 35(5) 90 (13) 40
Copper 69 (10) 200 (29) 45
Brass (70Cu-30Zn) 75 (11) 300 (44) 68
Iron 130 (19) 262 (38) 45
Nickel 138 (20) 480 (70) 40
Steel (1020) 180 (26) 380 (55) 25
Titanium 450 (65) 520 (75) 25
Molybdenum 565 (82) 635 (95) 35
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Table 6.4 Tabulation of n and K Values (Equation 6.19) for

Several Alloys
K

Material n MPFa psi

Low-carbon steel 0.21 600 87.000
(annealed)

4340 steel alloy 0.12 2650 385,000
(tempered @ 315°C)

304 stainless steel 0.44 1400 205,000
(annealed)

Copper 0.44 530 76,500
(annealed)

Naval brass 0.21 585 85,000
(annealed)

2024 aluminum alloy 0.17 780 113,000
(heat treated—T173)

AZ-31B magnesium alloy 0.16 450 66,000

(annealed)
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Table 6.5 Hardness-Testing Techniques

Shape of Indentation Formula for
Test Indenter Side View Top View Load Hardness Number”
Brinell 10-mm sphere —>-| D |<— J P P
HB =
of steel or ( v 3
_,..| DD - VD —d
tungsten carbide d b= D )
d
Vickers Diamond 136° dy dq P HV = 1.854P/d;
microhardness pyramid (J. ‘>’ u
Knoop Diamond -J t b P HK = 14.2P/
microhardness pyramid = — _TE .
=711 _f L_ _J
bit = 4.00 i
Rockwell and Diamond 120° 60 kg
Superficial 0 ( > 100 kg ¢ Rockwell
T6r §r 322 1N
Rockwell e l ' I 150 kg
steel spheres 15kg

i~ B

J

30 kg ¢ Superficial Rockwell
45 kg

“ For the hardness formulas given, P {(the applied load) is in kg, while D, d, d,, and [ are all in mm.
Source: Adapied from H. W. Hayden, W. G. Moffatt, and J. Wullf, The Structure and Properties of Materials, Vol. 111, Mechanical Behavior. Copyright ©

1965 by John Wiley & Sons, New York. Reprinted by permission of John Wiley & Sons, Inc.
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Table 6.6a Rockwell Hardness Scales

Scale Symbol Indenter Major Load (kg)
A Diamond 6l
B +-in. ball 100
C Diamond 150
D Diamond 100
E Lin. ball 100
F Lin. ball 60
G +-in. ball 150
H Lin. ball 60
K -in. ball 150
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