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INTRODUCTION

Many scientists and researchers are still explorm the a’epena’ence ﬁo]‘ the

resu[%[ng gmm s/mpe on as well as the swa’g ng the material’s p gs[m[

and technical pmpem'es in order to impm\?e this process and modernize
the cmsh[ng e m’pment m/az'ng into account the individual texture g[

a’ﬁ‘erent rocks. [ hat is W/zg topic g‘ our research is relevant 7L7L0v\)e\)er,
the method o brea/u’ng rock pieces b cms/z[ng or free [mpact force
a’g‘imtelg affects the fim[ s/mpe g( the grains obtained @‘ter gn’m/mg

as well as other qua/z’tg indicators g( the material

T/ie purpose g( this stwa’g Is to mmlgze the data in order to determine

the a’epena’ence g( the resultin gm[n S/Mpe and phgs[m[ and technical

properties g‘ the material under study on the method Gﬁf a’[smtegmtlon.
1.

[he mathematical model of the gz’e[ of grains With Jﬁ‘erem‘ methods
s g( cmshz’ng will enable to consider the p/;gszml and mechanical
= = parameters and anisotropy o the textural structure g( the crushed roc/a,
\1 ~~~~~ D\* which rg‘lects its minera ogim/ composition, m/az'ng into account the
R specifics of nature, as well as factors independent of human activity.
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MATERIALS

In order to determine the a’epena’ence d/of a’ﬂ?‘erent gmz’n s/mpes and p/)gsim[ and
technical propertz’es g‘ the material under Swdg on the method g‘ a’z’smtegmtion, we
consider a mathematical model of the yield /79]‘ grains of different shapes (ME)

T TS using various options far crushing anisotropic rock.
XSG According research of scientists the functional form of the dependence is presented in
) A the form g‘ a mathematical expecmtion and the Variance g‘ their gz’ea’ in the

direction of crushing n(o) in the functional form.

1st 2nd

ME(a) = \/[H|]2C052a’ + [P )%sin? [P ]? = (ME(Q’))E < [P||]2

DP(a) = DPjcos?a + DP, sin a DP, < DP(a) < DP)

. /[P’L]Z—[Pu]2 ,_(op-DP)) ME = M(ME(2)) = [P f VT s a f(a)de.
ol

DP" 1(1 7f0%f(ct) cosZada))

DP = M(DP(&)) = DPy (1 - 5
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MATERTALS

Consz’a’erlng the term _of mathematical expecmtion and Variance, it is wWorth notmg
that t/)eg are integrals that were obtained from the proa’uct gf the tensor-statistical
model (s[[a’e 3) erived 6g identical transformations _of the expressions (sl[a’e 3), as
well as the probability density f (a)

In this regard, the obtained equations (s[[a’e 3) create a mathematical model g( the
jeld o a’[\)emform gm[ns With a’jferent methods a)qf cmsh[ng amsotmp[c rock.
he presented model rg‘[ects, fz’rst, the p/;gs[m[ and mechanical parameters, the
m[nem/ojg[caf compositmn gf the materia[, as well as the amsotropg g‘ its structural
texture - which refers to natural factors of the hfim‘ kind and does not a’epena’ on
human activity. [t is also necessary to note the law of the distribution of the
robavility of the direction o t%e impact o-the probability density f (a)
[t is ]érme as a result g‘ human acti\)itg and correspona’s to a known or new used

method g‘ crushing
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RESULTS AND DISCUSSTONS

\/De will analgze the ex[st[ng model in order to establish the reliabilit g( the
jma[ material state &jter cms/n’ng and prea’[ctin these calculations. [gm’e 1
clearly shows the direction of the impact (fof nTag on the crushed material of

a shale or layered texture and the indicatrix of Pla) of the anisotropic
structure of the grain yield

i
M

<{]
S =0 N

P,

i | —\ \
[0S — LIV LY
| R 1O \

ik | |

Q\

the Zagered texture 1) and the indicatrix P(a) (2) of the

am’sotrop[c structure o the gm[n g[ela’ ﬁfina[ materm[.

?Mre « Direction of the impact of n7(a) on the crushed material
0




RESULTS AND DISCUSSTONS

\/Oe mm[gzea’ the a’e\)elopea' model ég pejormmg the calculation with two
sim [jﬁ'ea’ hgpot/)et[m[ examp[es, accora’[ng to our 1’nterpremt[0n.
TFor the ca cwlation, We tooks the parameters gf organogem’c limestone materials

and amphz’[m[[tes (/Cws/a Magnet[c Anomalg or KMA a’eposz’z).

Table Characteristics of physical and technical properties of materials

Compressive strength, MPa
Name of the material Perpendicular to the shale, Parallel to the shale,

Anisotropy coefficient,

k
P, P -
Organogenic limestone 95 65 1.46
Amphibolites (KMA 145 75 193

deposit)

We made a Very average model g‘ the g[ela’ g‘ plm‘e grains dur[ng cmsh[ng Jof
am’wtmp[c rocks in J’av\) cms/zers, which correspona’s to the assumpt[on, an
t/;ergfore contains moa’eling errors. After all the mathematical tmnjormat[om,
We obtained the fz’m[ equation

(0.667m — 2a*)- E(a”: k) + 0.666a" - E (% k)
a* - (mr—2a”) '

pp—pp(1-1-(1 (0.667m — 2a”) - sin 2a”
el 20" (m — 2a™)

ME = [p]




RESULTS AND DISCUSSTONS

In our research, the a’epena’ence ;f the resu[t[ng gmm S/mpe on the Specg"ic
method of destruction was studied
In aa’a’it[on, in order to improve the cms/u’ng process, We made a mathematical
model for the giela’ of the fma[ material of organogenic limestone and
amp/z[bo[ites %/‘ Various S/mpes With a’%‘erem‘ crus/n’ng methods and it will
enable to consider the phgs[m[ and mechanical parameters and am’sotropg 0
the structural texture gf the crushed roc/a, wWhich rg‘/ects its minemlog[m
composz’t[on.

OW results allow us to draw the fo[/oW[ng conclusions:

+ Industrial mz’m’ng enterpr[ses will be able to [mpm\)e the process g‘
a’estmctlon, cmshmg, grt’na’z’ng;

2. [he obtained mathematical model and equatlons will enable to calculate the
destruction of rock materials to establish the re/mbllitg of the material fma[
state @‘ter cms/n’ng and resu[t[ng these m[cw[at[ons;

3 Determine the a’epem/ence of the grain s/mpe of the material on the specific
method of destruction.
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