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Selecao incorreta de materiais _
Defeitos de fabricacao _

Tratamento termico inadequado
Falha de projeto
Condicoes imprevistas de operacao “

Controle inadequado das condicoes

de trabalho

Impropriedades na inspecao ou 3
controle de qualidade

Troca equivocada de materiais
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Corrosao

Corrosao sob tensao/fadiga e
Corrosao/fragilizacao por hidrogénio

Fluéncia
Desgaste, abrasao, erosao
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Yield Tensile
Strength Strength Ductility, %EL
Material MPa ksi MPa ksi lin 50 mm (2 in.)]*
Metal Alloys”

Molybdenum b3 82 635 95 3
Titanium 45() 65 520 75 25
Steel (1020) 180 26 380 35 23
Nickel 138 20 480 70 40

[ron 130 19 262 38 43
Brass (70 Cu-30 Zn) 73 11 300 4 68
Copper 6Y 10 200 29 45

Aluminum 35 5 4l 13 41
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Modulus of
Elasticity Shear Modulus Patcinits

Metal Alloy (:Pu 10 psi (:Pa 1) psi Halio
Aluminum (9 10 25 3.6 (.33
Brass 97 14 37 5.4 (0.34
Copper 110 16 46 6.7 (.34
Magn&sium 45 6.5 17 25 ().20
Nickel 207 30 76 11.0 (.31
Steel 207 30 83 12.0 (.30
Titanium 107 15.5 45 6.5 ().34
Tungsten 4()7 59 160 232 0.2
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Shape of Indentation

Formula for

Test Indenter Side View Top View Load Hardness Number*
: . = D
Erinell 10-mm sphere *’| |"_ J P HE = 2P
of steel or —a! o fe— 7DD — VIF — &7
tungsten carbide
i
Vickers Diamond e Pl et e d dy F HV = 1.854F/d5
microhardness pyramid b .- -— _J
Knoop Diamond f o P HK = 14.2P/I*
microhardness pyramid "- = J_ = -4.._—
Fo=7.11 T T \-‘
Ht = 4.00 b
Rockwell and Diamond —120%— 60 kg
Superficial cone \/ \V 100 kgt Rockwell
Rockwell & 44 tin e I 150 kg
diameter ~ &P al J 15 kg
steel spheres 30 kg Superficial Rockwell
45 kg
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BAIXA RESISTENCIA

Ouro

Ligas de magnesio,

fundidas
HEWE
Ligas de aluminio, serie

1000

Chumbo e suas ligas

Estanho e suas ligas
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Ate 207 MPa

205
85-205

15-185
30-165

10-55
5-45
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