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Purpose. Disclosure of the formation mechanism of limiting the deformation of rock samples provided their lon-
gitudinal form of destruction.

Methodology. Methods are based on the solving the problem of destruction of rock samples on the basis of Cou-
lomb strength criterion, an improved view of the contact friction. An analytical method has been developed for cal-
culating the limit strength of the sample knowing three experimental indices of rock properties: shear strength of the
material, coefficients of internal friction and contact friction and geometrical parameters of peaks in the sample
cracks. On the basis of the developed method we determine the specific stress on the sample still under the load in the
process of development of cracks. Knowing coordinate values of one or two cracks of the sample at any given moment
load-carrying part is determined which is equal to the original area minus the last part, which appeared from under
the load. Knowing the limit specific stress on the carrier part of the sample, the amount of deformation that corre-
sponds to the limit specific stress with respect to the magnitude of the initial area is determined by Hooke’s law.

Findings. An analytical method is developed for calculating and charting “stress-deformation” of rock samples in
their longitudinal form destruction and the mechanism of formation of this form is revealed.

Originality. For the first time the mechanism of self-organization by Bridgman paradoxical form of destruction
has been disclosed and the method for constructing the “stress—deformation” chart has been given. The longitudinal
form of the destruction is self-organized by internal and contact friction, in accordance with the generalized Coulomb
strength criterion, which takes into account the contact friction, and local mechanics limit state of the material at the
crack peak.

Practical value. Accessibility of calculating and charting “stress—deformation” on the basis of three parameters:
limits shear strength of the material, coefficients of internal and contact friction as well as elasticity modulus of the
material do not require involving complicated pressure equipment any more, but can be identified in the laboratory
production companies where information on indicators of rock strength can be efficiently used.

Keywords: rock sample, tensile strength, destruction, crack, “stress—deformation” chart

Introduction. One of the important information
characteristics necessary for controlling the stress-strain
state of the rock massif, increasing the efficiency of
crushing and grinding processes in various disintegrator
machines is the “normal stress-longitudinal strain” dia-
gram of the over-breaking destruction of rock samples.
Such a diagram is determined on special presses pos-
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sessing the necessary properties, under which the stress-
es and displacements in their elements for a given load
are small in comparison with those in the samples. Such
unique press equipment is available only in several sci-
entific and research centers of the country (M. S. Polya-
kov Institute of Geotechnical Mechanics under the Na-
tional Academy of Sciences of Ukraine, Institute of
Physics of Mining Processes under the National Acad-
emy of Sciences of Ukraine). They require highly skilled
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maintenance and are away from the consumer, where
we just need timely information about the properties of
the rocks. There is therefore a need to develop a method
for the theoretical construction of the mentioned dia-
grams knowing performance properties of rocks defined
by simpler methods available to mining companies.

Unsolved aspects of the problem. Longitudinal form
of destruction of rock samples refers to anomalous types
of destruction.

Well-known scientist-structural analyst Bridgman
called this kind of rock destruction paradoxical. Pro-
fessor A. P. Filin explained why this kind of destruction
was attributed to the paradoxical in the book “Applied
Mechanics of a Solid Deformable Body”. He wrote
that “in the sample of the rock there are cracks, in the
main, parallel to the direction of compression. In the
direction perpendicular to the planes of such cracks,
there are no normal tensile stresses (as well as no stress
at all)”.

An attempt to explain the longitudinal form of sepa-
ration by some scientists is in contradiction with the
conditions of compression of the specimen by contact
friction and the absence of tensile stresses in the trans-
verse direction.

The researchers describe the calculation of the limit-
ing state of materials by means of a certain criterion (hy-
pothesis) of destruction. When comparing the results of
theoretical calculations with experimental data, it was
noted that for each hypothesis there is a region of
stressed states in which the theory is most consistent
with experiment. This circumstance led to the idea of
the expediency of dividing the limiting surface into a se-
ries of belts, one of which may be, for example, a cylin-
der, the other — a cone, and so on.

The concept of the impossibility of describing the
limiting state of the material by one equation is most
clearly expressed in the combined theory of Daviden-
kov-Friedman strength. This theory is based on the fol-
lowing main points:

1. Depending on the nature of the stressed state, the
material can break down both from normal stresses
(brittle fracture or breakage by detachment) and from
tangential stresses (plastic fracture-shearing failure).

2. For each material, there is a stress-strain relation
independent of the type of stress state between stresses
and deformations in the coordinates. For plastic mate-
rials, the final ordinate of the deformation curve, which
is the ultimate resistance to shear, is the material con-
stant.

Therefore, the disclosure of the mechanism of self-
organization of the longitudinal form of fracture of rock
samples is of great scientific importance. In addition,
the longitudinal form of failure, in contrast to other
forms of failure, in which a jump-like form of load de-
pendencies on deformation is observed, has an ever in-
creasing character until complete destruction.

We have written several articles on the self-organiza-
tion of three forms of destruction: truncated-wedge,
wedge, diagonal, which are formed due to the maximum
effective tangential stresses by the Coulomb criterion,
supplemented by taking into account contact friction. In
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this paper, we propose to explain this anomalous case of
failure due to the mentioned stresses.

Objectives of the article. The article aims at develop-
ment of an analytical method for calculating and con-
structing stress-strain diagrams, in particular an unusu-
al, longitudinal form of fracture of rock samples.

Input data of the analytical method are four indica-
tor properties available for the operational definition in-
cluding limit of the material shear strength, internal and
contact friction coefficients, the elastic modulus of the
material.

Presentation of the main research. Longitudinal de-
struction of rock samples related to anomalous types of
destruction, the so-called “paradoxical destruction”
(according to Bridgman), was perhaps the first to gain a
physical interpretation in our work on the substantia-
tion of the mechanism of fracture of rock samples along
a uniaxial compressive load [1]. Difficulty of the expla-
nation of this phenomenon (cracking along compres-
sive load) from the viewpoint of the common theory of
body deformation is that in the direction perpendicular
to the plane of fracture, there is no normal tensile (and
generally) there are no tensions. Researchers express
different assumptions on this issue. Most of them are
inclined to think that the appearance of longitudinal
cracks is due to the margin, perpendicular to the direc-
tion of longitudinal loads. But then it is not clear where
tensile strains of separation appear from, when, on the
contrary, the sample is compressed at the ends with the
forces of contact friction, and no tensile force is pres-
ent. The assumption of the presence of the separation of
rocks occurring under compression is anomalous and
confuses many researchers. According to the accepted
notions of a solid strength, the gap should not occur if
there are no tensile strains, although the view of the
presence of the separation is supported by some of the
authorised scientists in the field of general mechanics of
the body. We proceed from the proposition that all
forms of destruction of rock samples obtained by Baron
during the experimental determination of the strength
coefficients on the scale of M. M. Protodyakonov by
testing drill cores for crushing as early as 1958, includ-
ing longitudinal ones, are formed by maximum effec-
tive tangential stresses (TMETS) by the Coulomb crite-
rion with the occurrence of contact friction. This was
shown by us while solving the problem of the destruc-
tion of rocks by compression under their wedge and
truncated-wedge form of destruction [1]. The criterion
states that the failure occurs on the sliding trajectories
on which the effective shear tensions has a maximum
value and reaches the limit resistance of the material to
pure shear, to be specific, in the limit state of the mate-
rial before crack formation. The latest works there are
the methods of calculating and charting “strain-longi-
tudinal strain” for the truncated wedge and wedge
shapes of destruction of samples. In this article, we give
a method for calculating and constructing a rather
complex diagram of a longitudinal form of fracture
without separation concept.

Let us chart TMETS scheme in case of deformation
of the sample with the height and the length o, (Fig. 1).
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Fig. 1. The initial scheme of formation of TMETS in the
sample at the longitudinal form of destruction

It is known that TMETS &| and & and TMETS n, and
1, equivalent develop from the corners of the samples.
Let us send the contact shear strain 1, against lateral
deformation. To construct TMETS on the entire cross
section of the sample, the XY axes centre is located in its
upper left corner. We accept the rule of tangential strains
signs: if the external normal to the site does not coincide
with the direction of one of the coordinate axes, the posi-
tive shear strain is directed along the corresponding axis,
if the outward normal to the site is in the positive direction
of the axis, the positive shear strain has the opposite di-
rection. The angle between the direction of the tangent to
TMETS at a given point and measured clockwise is de-
noted with a. Let us consider one TMETS & coming out
of the left corner. TMETS &), starting from the point a’ is
symmetrical. The values of signs 7, are shown in Fig. 1.
Let us recall the physics of contact friction action on
equilibrium triangles on TMETS &, at an angle «;,

greater than g (Fig. 2, b) according to the article [1], in

which we developed the concept of a longitudinal frac-
ture of samples based on the strength criteria Coulomb,
improved with our view of the contact friction. It was

T . .
shown that at o, = ) the point o) the influence of con-

tact shear strain disappears (Fig. 2, b), because it chang-
es the direction of the latter [1].
Point o is singular. When o, >g the turn of

TMETS &, appears. In this case, in the bottom left quar-
ter of the sample (Fig. 2, b) the contact friction pulls
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Fig. 2. Equilibrium triangles at TMETS &, given that:

a—q, <Zb—q ST
L) &7 9

triangle ojr'b} from TMETS &, on the contrary of con-
dition (Fig. 2, a), where it is pressed to TMETS &, this
triangle. Consequently, the left TMETS &, rotates in the
lower part and moves to the right and cross to the 0}b]
line. On this line the contact shear strain influences the
equilibrium triangle. This situation arises in the upper
part of the sample on n; TMETS. Here the question
arises: where will a crack develop? The crack will obvi-
ously develop in the area in which the absolute value of
the vertical normal strain oy required for the develop-
ment of cracks, will have the lowest value.

Now we write the formula to determine the normal
strain o, for the left TMETS from [1] works with parameter
changes b, b;, By, By, kp, k410 the parameters b,,, B, and ,,,

kn(l+sinp /1—b;(n))x
1 xexp(20 By ) +B,.) s M
I-sinp-f1-2 |

y&l(n)_u

It is important to note that previously the parameters
by, By, k, were calculated from the value of the coeffi-
cient of friction at the point 5 on the lower plane or pa-
rameters b,, B, k; at the point d on the upper plane.
With the longitudinal form of the destruction, the values
of these parameters are determined by tangential strains
at the intersection of different TMETS. These options
are common to overlapping TMETS. Therefore, we de-
note the parameters b,,, f3,, k, with the index m, and
their values will be stipulated with the appropriate con-
ditions along the lines djc and djc with the fracture
downward and along the lines abj and the line b5a’ with
the fracture upwards (Fig. 1). We consider the develop-
ment of a crack on TMETS n,.With regard to that tra-
jectory parameters justified expressions signs of the
equation (1) in the above-mentioned works.

We write parameters from the work [1] into general
formula (1) with subsequent clarification. The angle of
TMETS 7, is determined by the formula
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=——p/2 By )

where p is the angle of internal friction; {3, is the angle of
rotation of TMETS n, from the contact friction,

1 b_cos
B, = ——arctg”—p; (3)
sinp—/1-b;
e
b, = XY 4)
k, +u0yih (1+ /l; j

where f; is the coefficient of contact friction between the
sample and the loading plate; Y is the ordinate value of
the crack tip; © ” is the vertical strain at the crack tip; %,
is limit of the material shear strength; p =tgp is the in-
ternal friction coefficient.

We should emphasize that the coefficient of contact
friction on the upper surface has a plus sign and at the
bottom — the minus sign.

To know the parameters included into the formula
(1), we should determine the conditions, when there is
TMETS twist from the action of contact shear strains
(Fig. 2). This occurs when the strains are zero at points
0, and 0,. The point o, is formed according to the for-

3
mula (2) o, =T“—p/2—[311 =% if TMETS develops

upwardly from point ¢ to point d and enters the upper
surface of the contact. Then Bél’ in which ta form of

longitudinal fracture appears, will be calculated as

By=yP/2

There should be defined b, with B, Z[%—p/ 2]

from the (3). From here we obtain
b_cos
ctgp=—T1—o P
sinp—,[1-5

After the conversion, we have

2Y
=21 .
b = cos?p _fk[ hjcym

" 1+sin?p k,+uoc

(&)

y'l]

According to the expression (5) we can established
that a longitudinal fracture at p = 1.0 occurs at approxi-
mately f,, >0.45].

Since at the points o, and o, (Fig. 2) the shear strain
of friction changes sign, in the points of parameters
by=0, By = 0. This condition reduces the normal strain
o,, necessary for the formation of cracks at di and d;
when we review their development from the top down
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respectively with TMETS €[ and n, and &} and n, points
or ¢ and ¢, at TMETS nj and &, or v, and &, with the
development of cracks upwards. At points o, and o0, or
points o] and 0j the voltage and parameters b, and 3, are
common to different TMETS &| and n, and &) and n,
(Fig. 2, b).

So, when [B|> (5— p/ZJ and Y<0.5hat TMETS g

in formulabm = (1): b,,=0; B,,=0, and
. =(kn+u6ygi)~(1—sinp)'
" (1+sinp)

The angle TMETS &] is determined by formula
Y
oy :Z+p/2—B§1.

Parameter Bél is determined by the equation (3),
wherein the parameter b; is calculated using the for-

mula (4) with a negative f; sign, since shear strains on
TMETS €] has changed the direction from positive to
negative.

For TMETS n, with

n ) _cos’p (.
‘Bﬂl‘g(z p/zj’ bm_1+sin2p’ Bm_[“_ p/2j

The angle TMETS n, is defined by the formula
o, =——- p/2 +B, -

To calculate the Bn. and b parameters we use the

same corrected formulas (3), (4), and

(kn +Ho, )(l—sinp l—bﬁl )

(vesinpyi82 Jewn(2u(28,))

Finally, we need to decide what values of parameters

k, =

bm and mp has to be taken at Y> 0.54: B, =%—p/2 or

from the condition b,, = at X=0 in the lower

i tHo,

left corner. When b, > (%— p/ 2} and Y> 0.5h TMETS

€, is also formed §,, since in this case required voltage o,
becomes the smallest compared to TMETS n.

Therefore, if B = [%— p/2j and y>0,5h

p 0
" l+sin’p

Formulas (3, 4) retain the same form, and
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i
o, :Z+p/2+Bé"

Thus, all presented expressions are needed to deter-
mine the normal strain on the left §; and n, by the equa-
tion (1). Due to the symmetry, the same voltage values
will be on the right side and on TMETS &, and n,.In
addition, the same pattern will be to solve the problem
upwards. Then we get a complex trajectory effective
shear strains in the form of (Fig. 1) during their forma-
tion from the top down and the bottom up. The cracks
will develop from the top and bottom towards each
other.

The relative bearing pad is defined by the left and
right TMETS from the formula

4

Fig. 3 shows the dependence of the strain 6, G,, p, S
along the lines of djc and dic’.Dependencies o, c,, p,
have increasing character and —S decreasing, the inten-
sity of the relative pad grounds in the initial period is
low.

Now we have to define specific effort, taking into
account the output of the sample from under the load
and build the “strain-strain” diagram. Specific force is
determined by the formula according to the distribu-
tion of contact normal strains by L. Prand for the entire
sample, taking into account symmetric TMETS in
their development from top to bottom according to the
formula

[o,sal +0,254,2 fk]—
h
—[Xd], +X7 j;;‘jJr

+(X+X2f"‘)
h

(a,~2X, +2X).

The strain is determined by Hooke’s law

a y
' ’
40 \\ 3 >< ,/ 0.4
\ s : N / ’
L \ // I \\ l/ P
N ' N 03
\ | N
20— | el Sumnyy
\\\\\\\ | //’/ /// ’
10 )@'?«\ 0,1
N el -
0 0,2 0,4 0,6 0,8 y

Fig. 3. Dependence of the voltage oy (1) at the crack tip,
specific efforts p (2) and the relative pad S (3) from
the vertical axis for p=45°; f,=0.5; k,= 1.0 MPa
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e=—,

E
and the normal strain on the exorbitant curve
G.=p- S 5

a is analytically derived destruction parts of the sample

Fig. 4 shows the calculated “normal strain-longitu-
dinal strain” chart until the middle of the sample, as the
sample is divided into parts with counter developing
cracks. Beyond-limit curves of the “voltage —longitudi-
nal strain” diagrams have all the time increasing charac-
ter before complete destruction of the sample (Fig. 4),
as L. Baron observed in experimental studies. Since
strain o, has increasing character and exceeds the volt-
age required for the development of cracks, all four
cracks are going to meet each other, probably, in turn, as
the rocks do not have exactly the same values of the in-
dicators of physical and mechanical properties. Increas-
ing pattern of the voltage o, is explained due to the low
intensity of the output of the sample from under the
load, i.e. to a small change in the parameter S in the
initial period (Fig. 3).

With the development of the four cracks d{m, b\m,
d’n, bin in pairs toward each other (Fig. 1), the sample
splits into three parts (Fig. 5, a).

The central fragment has the form of an elongated
ellipse with a long axis. For comparison, we present the
results of experimental observations by L. Baron, which
qualitatively confirm the valid set of theoretical posi-
tions (Fig. 5, b).

Conclusion. We developed the mechanism of self-
destruction of the elongated shape of rock samples on
the basis of the criterion of maximum effective shear
strains by Coulomb, improved by taking into account
the contact friction. The method of calculating and
charting “tension — the longitudinal deformation” was
developed. It is shown that the normal strain of the
beyond-limit curve has a rising character up to the
complete destruction of the samples into three parts,
which is confirmed by experimental studies of L. Ba-
ron.

MPa
50 s

3

2
30

40 <
-~
i

20
10

2

0 1 2 3 el10”

Fig. 4. Beyond-limit curves of the “Voltage-longitudinal
strain” chart with longitudinal fracture when k, =
=1.0 MPa and f;,= 0.5;

1—p=40"2— p=453—p=50°
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c ' b’ c'
I g 2

b

Fig. 5. Centrals parts of the samples with longitudinal
Jform of destruction:

a — analytically derived destruction parts of the sample;
b — experimentally obtained central fragments by L. Baron
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Meta. Po3kputTta mexaHizMmy (opMyBaHHS I103a-
MeXHOTo necopMyBaHHS 3pa3KiB TipCbKUX MOPia MpU
iX MOJOBXHIN (hopMi pyiiHyBaHHSI.

Metonuka. IloOynoBaHa Ha BUpillleHHiI 3amadi
pyiiHYBaHHS 3pa3KiB ripCbKUX MOPill HA MiACTaBi KpU-
Tepito MilfHocTi KynoHa, ynockoHaleHOro BpaxyBaH-
HSIM KOHTaKTHOro teptsi. Po3po0bjieHo aHamiTUYHMIT
METO/JI pO3paxyHKy MeXi MIlTHOCTi 3pa3Ka Ipu 3HaHHi
YOTUPHOX EKCICPUMEHTAIBHUX MOKA3HUKIB BIACTH-
BOCTEM TipChKUX MOPII; MEXi OIOpy MaTepiany 3CyBY,
Koe(illiEHTIB BHYTPIlIHLOIO ¥ KOHTAKTHOTO TEpTH,
MOJYJII0 MPY>KHOCTI MaTepiajly Ta reOMETPUYHUX Ta-
pameTpiB 3pa3ka. Ha mimcraBi po3po0ieHOro MeToay
BU3HAYEHi MUTOMIi 3YCWJIIS Ha Tiil, 110 He BUIIIA
3-1iJ1 HaBaHTaXK€HHs YaCTUHI 3pa3Ka y IMpoleci po3-
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BUTKY TPIiIIMHK. 3HAIOUN B KOKEH MOMEHT 3HAUYCHHSI
KOOpIMHAT BEPIIMHU OJHI€T ab0 ABOX TPillMH, BU-
3HAYa€EThCS Hecydya YacTMHA Marepiajly 3pas3ka, IO
JIOPiBHIOE TEPBICHI MJIOIII OCTAaHHHOTO 3a BUpaxy-
BaHHSIM YaCTMHM, SIKa BUMIILIA 3-T1i HABaHTa>XKEHHSI.
Ha 6a3i rpaHMYHUX MUTOMUX 3yCUJIb HA HECydy Yac-
TUHY 3pa3Ka BU3HAYAETHCS 3a 3aKOHOM ['yKa BeJnuu-
Ha nedopmallii, 1110 BiIMOBiga€ TPaHUYHOMY ITUTOMO-
MY 3YCUJUIIO 1O BiTHOLIEHHIO A0 BEJIUYUHU MOYATKO-
BO1 IJIOLIMHMU.

PesyabTaT. Po3po0sieHO aHATITUUHUI METO PO3-
paxyHKy ¥ IMOOYHOBHU miarpaM ,,HampyKeHHSI—aedop-
Mauisg“ 3pasKiB TipCbKUX TOpiA MpU IX TOJOBXHIK
dopwmi pyitHyBaHHSI Ta PO3KPUTO MEXaHi3M YTBOPEHHS
iei popmu.

HaykoBa HoBM3HA. Y1Iepllie pO3KPUTO MEXaHI3M ca-
MoopraHizauii mapamgokcanabHoi 3a bpimxkMeHnom ¢op-
MM PYWHYBaHHS i HaJaHO METOJ IOOYIOBU Jiarpamu
,HarnpyxeHHsa—nedopmanisa“. ITlozmosxHs dopma
pYIHYBaHHSI CAMOOPIaHi30BYETHCS BHYTPILIHIM i KOH-
TaKTHUM TePTSIM BiMIOBIAHO 10 y3araJjbHEHOIO KpUTe-
pito MittHocTi KynoHa, 1110 BpaxoBye KOHTaKTHE TEPTS,
i MeXaHiKM JIOKAJTbHOTO TPAHUYHOTO CTaHy MaTepiaiy y
BEpILIMHI TPILLIMHU.

IIpakTiyHa 3HaYMMicTb. JIOCTYIMHICTh PO3PaXyHKY i
MoOynOBM JiarpaM ,,HalpyXXeHHs—aedopmalris® Ha
MifcTaBi YOTUPHOX MTOKA3HUMKIB: OIip MaTepialy Iopo-
IIN 3CYBY, KOeilliEHTiB BHYTPIIIHBOI'O 1 KOHTAKTHOTO
TEepTs, MOIYJIO MPYXHOCTI Marepiany, 110 MOXYTb
OyTu 0€3 3aJlyueHH$ CKJIAJHOTO IPECOBOTO YCTATKY-
BaHHsI BM3HaueHi B JabopaTopisix BUPOOHUYMX ITif-
MPUEMCTB, Jie iH(opMallisl 0A0 MOKA3HUKIB MilIHOCTI
Mopia Moxe 6yTH orepaTuBHO BUKOPUCTAHA.

KmouoBi cioBa: cipcbka nopoda, medxca miynocmi,
PYUHYBAHHS, MpiwuHa, diazpama ,,HanpyiceHHs—oepop-
mayin“

Hean. PackpriTe MexaHu3Ma (popMupoBaHUS 3a-
MIpeaeIbHOTO ne(opMUPOBAHNS 00pa31I0B TOPHBIX TO-
POJI TIPY UX TIPOIOJILHOM (hopMe pa3pyIIeHMS.

Metoauka. [locTpoeHa Ha pelleHUM 3amayd pas-
pyllIeHus1 oOpas3lioB TOPHBIX IOPOA Ha OCHOBaHUU
Kputepust ripouHoctu KynoHa, ycoBeplieHCTBOBaH-
HOrO y4eTOM KOHTaKTHOro TpeHus. Pa3paboTtaH aHa-
JIMTUYECKUI METOJ pacuyeTa mnpeaesa MpoYHOCTU 00-
pasiia rnpu 3HaHUM YeThIpeX dKCIIepUMEHTAIbHBIX ITO-
KazaTeJIeli CBOWCTB TOPHBIX MOPOI: IIpeaeia COIpo-
TUBJICHUs MaTepuaya CIBUTY, KO3((GUINECHTOB BHY-
TPEHHETO U KOHTaKTHOTO TPEHUSI, MOIYJIS YIIPYTOCTH
MaTepuajga U TeOMETPUUECKHUX ITapaMeTpoB obpaslia.
Ha ocHoBaHuM pa3pabOTaHHOTO METOIA OTPEaCICHBI
VIEJIbHbIE YCUJIMS HA HE BhILIEAIIEH U3-T10J HaTpy3KU
yacTu obpasua B mpoliecce pa3Butus TpeiivH. [lpu
3HaHUM B KaXKIbIli MOMEHT 3HaUE€HUSI KOOPAUHAT Bep-
TN HBI O)ZLHOI7[ WM IBYX TPCIIMH, OIIPCACTIACTCA HECY-
niasi yacTb MaTepuajaa obpasiia, KOTopasi paBHa Iep-
BOHAYaJbHOU TJIOLIAAW MOCIEIHETO 3a BHIYETOM Ya-
CTU, BbILIEAIIEl U3-1oA Harpy3ku. [1pu 3HaHuu npe-
IeJTbHBIX yASIbHBIX YCUINM Ha HECYIIei YacTh o0pas-
I1a ompenessieTcs 1o 3akKoHy ['yka BeauumHa aedop-
Malli¥, KOTOpasi COOTBETCTBYET MPEACTIbHOMY YIE/Ib-
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HOMY YCUJIUIO TI0 OTHOIIEHUIO K BeTMYMHE TTePBOHA-
YaJTbHOM TITOIIAIKU.

Pe3yabraTbl. PazpaboTaH aHaaIMTUYECKUI METOM
pacyera U MOCTPOCHUS TUarpaMM ,,HarpsKeHue—ie-
dopManusa“ oOpa3loB TOPHBIX MOPOH TMPU UX TIPO-
JOJIbHOU (hopMe pas3pyllleHUs] U PACKPBIT MEXaHU3M
oOpa3oBaHus 3TOM (POPMBI.

Hayuynas HoBM3Ha. BriepBble packpbiT MeXaHU3M
caMOOpraHu3anuy TapagoKcajbHOl 1Mo bpumkMeHy
(bopMBI paspylieHus] U 1aH METOJ ITOCTPOCHUS ra-
rpamMMbl ,,HanpsbkeHue—nedopmauusa®. IlpononabHas
(opma pazpynieHuss caMOOPTaHU3OBLIBACTCS BHY-
TPEHHUM U KOHTAaKTHBIM TPEHHEM B COOTBETCTBUM C
0000111eHHbIM KpuTepuem mpoyHoctu Kynona, yuu-
THIBAIOLIMM KOHTAKTHOE TPEHUE, U MEXaHUKU JIOKATb-
HOTO TIPeNIeIbHOTO COCTOSTHUSI MaTepuaja B BEpIIMHE
TPEIUHBI.
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IIpakTHYecKasg 3HAYMMOCTb. J{OCTYITHOCTH pacueTa
M IOCTPOCHUS OUArpaMM ,,HampsikeHue—uedopma-
1S “ Ha OCHOBAHUM YEThIPEX MOKa3aTesIeii: COITPOTHUB-
JIeHWe MaTepualia TTopoabl CABUTY, KO3(MD(DUIIMEHTOB
BHYTPEHHETO U KOHTAKTHOI'O TPEHUSI, MOIYJISI YIIPYro-
CTU MaTepuaja, KOTOpble MOTYT OBITh Oe3 MpuBJeYe-
HUSI CJIOXKHOTO TIPECCOBOIO 00OPYIOBaHUSI OIpeeie-
HbI B JJAOOPATOPUSIX MPOM3BOACTBEHHBIX ITPEAIIPHSI-
THH, TIe MHGOPMALIUS O MOKa3aTesIX IPOYHOCTH I10-
POIl MOKET OBITH OIEPAaTUBHO UCITOIb30BaHA.

KioueBble clioBa: copHas nopooda, npedea npovHo-
cmu, paspyuienue, mpeujuHa, Ouaepamma ,,Hanpsice-
Hue—degopmayus’‘
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