Toughness/crack resistance

Basic notations (transition fracture behaviour of
steels, temperature dependence of strength
properties, fractography and failure analysis —
basic approach)

(Empirical) tests of toughness/crack resistance
(Charpy, Pellini diagram, NDTT)

Linear — elastic fracture mechanics — LEFM (Irwin,
fracture toughness tests), Elastic — plastic fracture
mechanics EPFM (tests, interpretation)
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Elastic plastic FM J-integral

notch
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Elastic — plastlc fracture mechanics:
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Elastic — plastic fracture mechanics

A, CTOD - crak tip opening
displacement

fracture occurs when é = o,
(material characteristics)

Test sample must have the same
thickness as components




Elastic — plastic fracture mechanics

Components of stress vector




Elastic — plastic fracture mechanics

J — integral Je Jog=Ja T Iy
| [ kPa.m ]
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Elastic — plastic fracture mechanics

K, ASTM  E399 - 1970
o, BS  5765-1979
J, ASTM  E813-1981

SO 12135 — Metallic materials — unified test
method for fracture toughenss determinaton



Elastic — plastic fracture mechanics

How to determine fracture toughness ?
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Linear elastic FM
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notch opening, load displacement
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Fracture toughness determination
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Elastic — plastic fracture mechanics

one value
: 5 r curve
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J integral determination

J — integral Je =GV
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Jg=Je T Jy EPFM
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temperature dependence of fracture toughness
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temperature dependence of fracture toughness
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[moaeling rate effect on K,
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Elastic — plastic fracture mechanics

Fracture toughness determination ?
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Jr (J-Aa) curve determination

Single specimen method

partial

unloading




Jr (J-Aa) curve determination
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Mez kluzu 381 MPa
Mez pevnosti 593 MPa
Aa vypocteno z plochy se zapoctenim
vzniklych smykovych okraja -
. . e CT_8.9 =
Fit - Power
Confidence bound 95 %




