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ABSTRACT

For the first time experimental results shown under maximum
reduction of area of plastic deformation microzone hight
before fracture 2hA at the erack tip has constant value for
structure of steel and not dependent on environment factorse
Significance of structure parameter 2h, (microzone hight
before fracture) allows to quantitative inspection of fraecture
and define toughness fracture KIC and KICO‘
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In this work used chemical resistance method coating with
picrolayer thickness h< io-zmm and subsequent radiography at
diffractometer analysed fracture of steels (shown table I ).
Establishing that in plastic zone wo" gt the crack tip for -
ming microzone before fracture A with maximum level of struc-
tural distortion (fig.I.)e. For above hight range 4 equal to 2h,
under maximum reduction of area of plastic deformation not
depending on type of load (cyeclik, static), specimen size,
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Table I. Significance of mechanical property
structural parameter and crack resis-
tance of tested steels.

Steel 6y Gy y hy K{:’ Kyc
grade MPa_ Wa % mm Mham? Mpacm
Steel 20 264 423 65,6 0,020 75,2 84,5
20 K 256 438 63,8 0,025 77,5 93,5
20H0Y 268 470 64,1 0,025 83,2 99,3
XISHIOT 258 571 71,3 0,0I5 78,5 74,2
I8X2H4BA I000 1095 35,2 0,005 46,9 43,3
4OXHZMA I050 III7 39,1 0,005 48,50 42,8

frequency, loading rate etc. Hypothesis confirms G. Neuber
(Neuber, I947) about existence of constant ( same ) material,
together its structures and dimensions of length.
Significance of structural parameter 2h, allows on the
basis of analysis ( Panasuk et al., 1977 ) to carry out
quantitative  inspecticn of with determination Ki. (table I)
applying analytical relation (Saprykin et al., I986):

(h

i _ /2
Kie = [4,5hTeE -0 " enti- @y il

Where h=2h, -microzone hight before fracture, Tg=6y/2 — shear
yield strength according to Treska, B- Modulus of normal
elasticity, V - coefficient of Poisson, W -~ relative con-
triction after fracture.

In microzone h, microzme of failure (the nuclews of the erack
with radius r; with deformation energy critical density We )
being formed, K;, and f; can be correlated as follows (Sih ,
1980):

i/2
Ko =[5 We 2RE/@s0) G- 20)] (2)
Where W - specific failure work (Sih, I980; Romvary et_al. ,
1980). From equations (I) and (2)

G /ha= Gy(1-2D) En (=W /We (1-) (3)
Assuming while brittle failure 6'92 SK (where S, real rupture
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Fig.I. Relationship halfwidth B in diffrac-
tion line (220) Ky from distance h  under-

surface of fatigue fracture of specimen on
eccentrictension (thickness 40 mm) steel 20

at crack length € = 45 mm.
stress), Y= Y, = 0,004 and accounting (3), we can find r"'“,‘
and from equation (I) - the minimum value K'I"":" = Kico ’

corresponding to limit embrittlement of the material, when the
plastic deformation energy in zone h, ,comparable with the
value of structural parameter, can be neglected. As (Sih, 1980):

W, = (1+))(1-20)6x /2 (4)

Jointly solving equations (2) and (4), we get
KIC = 6'_*4 s f; (5)

K= Sl R (6)

where 6; _stress & at the distance [ from the crack top.

ors

The calculations based on equations (I....5) with an account
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of experimental values ha,Sy.,E,V, W and W, , showed ,
that for steels value of 6, varies insignificantly and
equals (0,II5...0,I35) B.

The knowledge of Ky allows to define the minimum eritical
size of defect (crack) and estimate the value of energy  in-
tended for the formation of plastic deformation- zone (Kl; )
in material in question at given temperature (T, IR

tu tu
Kig = Kie ~ Kico (%)
or:
max max
Kig =Kie ~ Kico (7
A . . min max min
The brittle failure giving: Kpeo=Kie = Kic and Km:o’
and quasibrittle and and ductile failure giving:
tu max tn max
KICD‘ KIC é Klgnx ahd 0 < KIE é KIE
the difference K{"f‘: Kic ™ Kico characterises the maximum
plastic deformation energy in material with crack.
+ t
Nondimensional value of k;: K,; /K'::x can be taken as

failure toughness safety factor at given temperature tu. In
the tough-brittle transfer temperature interval kt; can vary
within the range: 0 <Kg < 1.
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