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EXPERIMENTAL DATE OF HYDROGEN
EMBRITTLEMENT FEATURES

CRITICAL FACTORS FOR
INITIATION OF HYDROGEN
EMBRITTLEMENT:

* metal structure

* field of hydrogen
concentration in metal

» temperature field
* stress condition

* strain rate of metal
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5. = O\ - true fracture stress of hydrogen chargeed metal
H o, - true fracture stress of hydrogen uncharged metal
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DEVELOPMENT OF HYDROGEN EMBRITTLEMENT “gb
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Potential Interaction Hydrogen Simplification Simplification

energy energy transport by of of
Reducing reducing of edge submicrocrack macrocrack

of edge e nucleation growth
hydrogen dislocations
atoms

HYDROGEN INFLUENCE ON EDGE “gb
DISLOCATIONS PROPERTIES

A Cottrell atmosphere around
single edge dislocation

A Cottrell atmosphere around two
edge dislocations

Resulting force of interaction
between two dislocations

A(x-L)y exp(-U,, /KT)

F- Hbz - Caxdy = Hm'mmy
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HYDROGEN INFLUENCE ON EDGE “gb
DISLOCATIONS PROPERTIES WATEH

Dependences of resulting force at distance between
dislocations for different concentrations of diffusible
hydrogen in iron
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MATHEMATICAL MODEL OF HYDROGEN
TRANSPORTATION BY EDGE DISLOCATION
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microscopic diffusion theory

KT

P +(v-7)=0
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A hydrogen
L' concentration field
h around moving
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ENERGY OF SYSTEM: “
PILE-UP OF DISLOCATIONS — SUBMICROCRACK  ™&o¥
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CALCULATION OF HYDROGEN EMBRITTLEMENT ““awb

Amount of hydrogen around Brittle strength of metal grain
moving edge dislocation
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5 = o, - fracture stress of grain in hydrogen charged metal
L =—H

o, - fracture stress of grain in hydrogen free metal

FRACTURE STRESS OF IRON GRAIN

Dependences of uniaxial tension fracture stress of
grain o, at grain size (Hall-Petch coordinates )
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FRACTURE STRESS OF IRON GRAIN W

WATON
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O, - fracture stress of grain in hydrogen charged metal

o, - fracture stress of grain in hydrogen free metal

1. - macrocrack

2. — plastic strain range
before macrocrack tip

3. — subsurface layer of
plastic strain range

4. — microdefect before
macrocrack tip

}’5 - specific surface energy

[T

EP - specific plastic strain energy of
subsurface layer
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