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TABLE 3.1  Elastic modulus for selected materials.
Modulus of Elasticity Modulus of Elasticity
Metals MPa Ib/in’ Ceramies and Polymers MPa Ibin®
Aluminum andalloys @ x10°  10x10° | Alumina 345 % 10° 50 x 10°
Cast iron 138x10°  20x10° | Diamond* 035 %100 150 x 10°
Copper and alloys 1M0x10°  16x10° | Plate glass 69 % 10° 10 x 10°
Tron 29%10° 0% 10° | Siliconcarbide 448 x 10° 65 x 10°
Lead Ax10'  3x10° | Tungsten carbide a1t 8x1°
Magnesium 8x10°  Tx10° | Nylon 0x10° 040 x 10°
Nickel 29 x10°  30x10° | Phenol formaldehyde 70x10° 100 x 10°
Steel 29%10° 0% 10° | Polyethylene (low density) 02x10° 0.8 x 10°
Titanium 17 x10°  17x10° | Polyethylene (highdensity) ~ 07x 10°  0.10 x 10°
Tungsten M7 %100 39%10° | Polystyrene 0x 100 040 x 10°
«Jadla
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TABLE 3.2 Yield strength and tensile strength for selected metals.

Tensile Tensile
Yield Strength Strength Yield Strength Strength
Metal MPa  Ibfin®  MPa  Ibfin® | Meial MPa  Ibfin® MPa  Ibfin®

Aluminum, annealed 28 4000 69 10,000 | Nickel annealed 130 2000 450 65,000
Aluminum, CW* 105 15000 125 18,000 | Steel, low C* 175 25000 300 45 000
Aluminum alloys* 175 25000 350 50000 | Steel, high C* 400 60,000 600 90,000

Castiron” 275 40000 275 40000 | Steel, alloy® 500 75000 700 100,000
Copper, annealed 70 10000 205 30000 | Steel stainless® 275 40000 650 95,000
Copper alloys® 205 30000 410 60000 | Titanium, pure 350 0000 515 75,000

Magnesium alloys* 175 25000 275 40000 | Titanium alloy 800 120000 900 130,000
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TABLE3.3 Ductility as a percent of elongation (typical values) for various selected

materials.
Material Elongation Moaterial Elongation
Metals Menals, continued
Aluminum, anne aled 1% Steel, lowC* 3%
Aluminum, cold worked E% Steel, high 10%
Aluminum alloys, armealed® 2% Steel, alloy* 0%
Aluminum alloys, heat treated® %, Steel, stainless, austenitic® 55%
Alurminum alloys, cast™® 4% Titanium, nearly pure %
(Cast iron, gray™ 6% Zinc alloy 10%
Copper, annealed 45% Ceramics i
Copper, cold worked 10% Folvmers
Copper alloy: brass, annealed 6l Thermoplastic polymers TN %0
Mag nesium alloys* 100 Thermosetting poly mers 1%
Mickel, anncaled 45% Elastomers (e.g., rubber) 1%"
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