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DETERMINATION OF THE FUNCTION OF RELIABILITY AND THE POSSIBILITY OF
FAILURE-FREE OPERATION OF A JAW CRUSHER TYPE CJ615:01
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ABSTRACT. The distribution of failures of an element or a machine from a specific technological line is an attempt for a mathematical description of their lifetime. The
distribution mode affects the analytical form of this distribution. In the present study an attempt was made to determine the distribution of failures of the basic elements
of a jaw crusher with complex swinging of the mobile jaw used for coarse crushing and to determine the probability of a faultless operation of the machine. In this
case, the chosen crusher has six elements and in case of failure of any of them, its operation stops for repair works for its replacement. That is why, it is natural to
consider the crusher as a system of six elements, connected in a series. This means, that if any of its components is damaged, there is a failure. The required number
of statistic data has been collected and processed, which, after using some elements of the reliability theory, describes the behavior in regard to the reliability of its
individual elements and the crusher as a whole. The possibility of failure-free operation of the whole crusher for a given quantity of processed ore is determined by the
probability multiplication theorem, thus allowing the forecast of machine failures and the amount of spare lining plates necessary for the next year. The obtained
results after the processing of the statistics unambiguously prove the correct choice of the jaw crusher under its conditions of operation.
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ONPEAENAHE HA ®YHKUWATA HA HAOEXXOHOCTTA U BEPOATHOCTTA 3A BE3OTKA3HA PABOTA HA YENIOCTHA
TPOLLAYKA TWUMN CJ615:01
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PE3IOME. Pa3snpegeneHueto Ha OTKaauTe Ha €QMH eNeMeHT UMW edHa MallvHa OT JafeHa TEeXHOMOrMYHa NWHMS e OMWUT Ja Ce OMWlle MaTemaTuyecki
NPOLBITKUTENHOCTTA UM Ha XMBOT. HauMHbT Ha pasnpedeneHueTo ce OTpa3siBa Ha aHanWTMYHUS BUA HA TOBa pasnpefeneHve. B HacToswara paspabotka e
HanpaBeH onUT Aa Obge onpefeneHo pasnpeaeneHneTo Ha OTKasWTe Ha OCHOBHUTE ENEMEHTW Ha YemnCTHa TpoLlayka ChbC CIOXHO fiofeeHe Ha MopaBuXHaTa
4erniocT W3nonaeaHa 3a efpo TpoLLeHe W fa 6bae onpefeneHa BEPOSTHOCTTa 3a 6e30TkasHa paboTa Ha MalwmHaTa. B HacTosiwus cnyyai usbpaHata Tpoladkata
“Ma LIECT eNeMeHTa, KaTo Mpy MoBpefa Ha BCEkW efuH OT TaX - cvpa Aa paboTu 1 3anoyBaT PEMOHTHW AEMHOCTM No nogMsiHata My. ETo 3allo e ecTecTBeHO
Tpolaykata Aa 6bae pasrnexaaHa kato cucTema OT LIECT eneMeHTa, KoMTo ca MocnefoBaTeNHO CBbp3aHu. ToBa 03HayaBa, Ye KOWTO M OT eNnemMeHTUTe W Ja ce
noBpeau, UMa Hanmume Ha otka3. CbOpaHu ca u ca 06paboTeHn HeobxomumMusaT GpoN CTaTUCTUYECKU LaHHW, KOUTO CMEA M3NON3BaHe Ha HAKOW eneMeHTW OT
TEOopUsiTa Ha HaAEXAHOCTTa, ONUCBAT NOBEAEHUETO MO OTHOLIEHWE HA HAAEXKAHOCTTA Ha OTAENHUTE il ENEMEHTM U Ha TpolaykaTa B CbBKYNHOCT. BeposiTHocTTa 3a
6esoTkasHa paboTa Ha LsnaTa Tpolayka 3a AafeHo KonnyecTBo npepaboTeHa pyaa e onpeneneHa oT TeopeMaTta 3a YMHOXEHUE Ha BEPOSITHOCTUTE, KaTo Mo TO3u
Ha4uH mMorat Aa 6baaT NporHo3vpaHu 0TkasuTe Ha MaluMHaTa W KONMMYECTBOTO Ha Pe3epBHUTE OBNMLIOBBYHM MNoYM, HeoBXoaMMM 3a roguHa Hanpeg. onyyenuTe
pesyntaTu cnep obpaboTkata Ha CTaTUCTUYECKUTE AaHHWN HEeLJBYCMUCNEHO A0Ka3BaT NpaBUIHUS M3BOp Ha YentocTHaTa TpoLlayka 3a yCroBusTa 1 Ha exkcrinoaTawms.

Kniouosu AyMu: Tpowayka, YencTHa, 06]'IVIL|OBKa, HafexXaHOCT, 0TKas.

Introduction the stationary one, leading to the grinding of the material in the
crushing area, as well as the high quality of the design and

The object of the study is a jaw crusher type SANDVIK  Production of the machine.

CJ615:01. The investigated jaw crusher has a complex
swinging of the mobile jaw and works under extreme external
conditions - high humidity and temperature underground in
“Chelopech” mine. The sectional view of the 3D model of the
machine, showing the main crusher nodes, is presented on
Figure 1. The main elements and nodes that lead to the
crusher outages (refusals) are: the mobile jaw lining 1, the
stationary jaw lining 2, the lower lining plate on the left side 3, The companies that exploit such machines are restocked
respectively the lower lining plate on the right side, the top with spare parts due to the fact that these machines are single
lining plate on the left side 4, respectively - the top lining plate and they determine the productivity of the whole enterprise in
on the right side. This is due to the high abrasion of the ore order to reduce the outages for the repairs. The mode of
and the relative vertical movement of the moving jaw towards forecasting is brought to the arithmetic average of the required

The main question that may be set in the present study is if
there is a possibility to describe the behavior of a machine for
the disclosure of mineral beads (jaw crusher) and to make a
forecast of its failures for the planning of the necessary spare
parts and upcoming repairs through the methods of the theory
of probability and reliability.
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number of input nodes and elements based on a previous
year.

Fig. 1. A section of a jaw crusher type CJ615:01

The best solution in this case is to determine the parameters
of the crusher's operational safety based on the reliability
theory. A major problem for such a survey would appear during
the statistics collection when the machine is supplied with
spare parts and nodes from different manufacturers and of
different quality. In the present study this problem is avoided.

It can be expected the present study to prove that the
reliability theory can also be used to solve similar engineering
tasks in the mining industry.

Summary

The aim of the present study is to investigate the regularities
of altering the quality indicators over time by examining the
effect of external and internal impacts on the operation of a
machine for the disclosure of mineral beads - a jaw crusher, to
create methods and means for forecasting the technical
condition and to increase the reliability of such machines under
operational modes.

Hypothesis of the research. In the present study are
used some elements of the reliability theory to describe the
behavior of the crusher in terms of the reliability of its separate
elements.

In most cases in the literature the operational time without
stops is accepted as an argument. Here, however, it is
considered that it is more appropriate to choose the quantity of
processed ore, indicated with =0 as an argument.

An element starts working at a zero initial quantity of
processed ore and works until some quantity of ore is treated.
Once a randomly selected quantity of ore is processed, a
refusal occurs. It is assumed that the quantity of processed ore
is a random variable, characterized by its distributional function

Q(q)=P(x<q). The probability of reliable operation of an

element is expressed by the function P(q)=1-Q(q). It is

12

called a function of reliability and expresses the probability
(within a range of quantities of processed ore) not to occur a
refusal P(q)=1-—Q(q) . The graph of the probability of reliable

operation is a monotonically decreasing function. Its boundary
values are P(0) =1, P(wx0) =

The density of the distribution function will look like this.

fy (q) = 26~ (1)

The function of distribution itself iS'

J. fy (s)ds = fo (s)ds = jle ASds =

. - )
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The mathematical expectation (the first initial moment) of the
random magnitude is:
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Then the dispersion and the mean squared deviation are
respectively: D(X):M(XZ)—M2 (x)=£2_i2=i2;
A5 A

1

=00 =/

In this case, the crusher has six elements, and in case of
failure of any of them the machine stops working. Therefore, it
is natural for the crusher to be considered as a system of six

A
-
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elements that are bonded in a series. This means that if any of
its components fails, the entire machine stops to operate.
Therefore, the probability of faultless operation of the entire
crusher for a given quantity of processed ore is determined by
the probability multiplication theorem:

6

Pr(9) =Pi(@)P2(q)P3(q).-Ps(@) =] [ P (9)
k=1

()

where Py (q) is the probability of faultiess operation of the k-
th element.

Further, the exponential distribution is perceived. In the case
of exponential distribution law, the following expressions are
used:

6
_q A
P]— (q) — e_ﬂ’lqe_ﬂQqe_ﬂﬁqe_ﬂ4qe_l5qe_ﬂﬁq =e ; ‘ (6)

For the statistical evaluation of each of the numbers
according to the law of large numbers the arithmetic average of
the measurements of failures of each detail of the crusher is
used:

(k=12,....6) is the number of measurements for the k-th
element of the jaw crusher.

Methodology used in processing the collected statistical
information. The collected statistical data includes the
quantity of processed ore up to the refusal of the relevant
element and are shown in tables for each element separately.
The recovery time is not taken into account, because it does
not affect the parameters of the technological scheme in which
the jaw crusher is included (the productivity of the crusher
significantly exceeds that of the subsequent machine).

A new table is created for each element, where the following
parameters are calculated:
X - quantity of processed ore;
f i — frequencies of failures;

P; = %— probability in the selected range;

C; = Y11 f:i - commutative frequencies;
F,(q) P, = P,_1*p, - distribution function of the
number of failures.

Finally, the mean squared processings of the relevant

n —
defected element ZX are calculated and its frequency of
i=1
1 — . The function of the failures distribution
~3 X
n&i=1

is then shown graphically.

failure 4; =

13

Results

Table 1.

Processing to failure of the lining of the mobile jaw, t
260000 2588282 4751942
430000 2716170 4884806
741000 2853338 5040704
946000 3000961 5149226
1155000 3279603 5384500
1288222 3393323 5428150
1634000 3508533 5612515
1780400 3672893 5747326
1906672 3880059 5877240
2016404 3391411 5986908
2151443 4122638 6153689
2292018 4385294 6471889
2398073 4542166

Table 2.

Processing of the data on the mobile jaw lining

= F P =
S 0 I 1 N
up to 100
thousands
tones 0 0 0 0
100 -300 1 0.066667 1 0.026316
300 - 500 1 0.066667 2 0.052632
500 -700 0 0 2 0.052632
700 - 900 1 0.066667 3 0.078947
900 - 1100 1 0.066667 4 0.105263
1100-1300 | 2 0.133333 6 0.157895
1300-1500 | O 0 6 0.157895
1500 - 1700 1 0.066667 7 0.184211
1700 - 1900 1 0.066667 8 0.210526
1900-2100 | 2 0.133333 10 | 0.263158
2100-2300 | 2 0.133333 12 | 0.315789
2300 - 2500 1 0.066667 13 | 0.342105
2500 - 2700 1 0.066667 14 | 0.368421
2700-2900 | 2 0.133333 16 | 0.421053
2900 - 3100 1 0.066667 17 | 0.447368
3100 - 3300 1 0.066667 18 | 0.473684
3300 - 3500 1 0.066667 19 05
3500-3700 | 2 0.133333 21 | 0.552632
3700 - 3900 1 0.066667 22 | 0578947
3900 - 4100 1 0.066667 23 | 0.605263
4100 - 4300 1 0.066667 24 | 0.631579
4300 - 4500 1 0.066667 25| 0.657895
4500 - 4700 1 0.066667 26 | 0.684211
4700 -4900 2 0.133333 28 | 0.736842
4900 - 5100 1 0.066667 29 | 0.763158
5100 - 5300 1 0.066667 30 | 0.789474
5300-5500 | 2 0.133333 32 | 0.842105
5500 - 5700 1 0.066667 33 | 0.868421
5700-5900 | 2 0.133333 35 | 0.921053
5900 - 6100 1 0.066667 36 | 0.947368
6100 - 6300 1 0.066667 37 | 0.973684
6300 - 6500 1 0.066667 38 1
over 6500 0 0 38 1
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The mean squared processing of the lining of the mobile jaw
is determined according to the expression:

n —_—
ZX1 = 3289588t

i=1

The frequency of failures of the mobile jaw lining
determined according to the expression:

1

1

A

1,2

12(1_? 3289588
n <=1

=0,00000030399

(8)

is

©)
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q.t.10°

Fig. 2. Function of the failures distribution of the mobile jaw lining

Table 3.

Processing to failure of the stationary jaw lining, t
100000 2431687 4900638
170000 2507385 5009915
291000 2583882 5053807
390000 2653345 5074524
460000 2853338 5149226
600000 2938659 5223573
741000 3010407 5283548
831000 3183316 5360643
920000 3243216 5418268
998000 3307835 5486365
1088000 3367021 5543771
1155000 3424785 5603909
1222199 3496647 5671541
1288222 3551239 5723326
1380000 3632654 5797534
1453000 3704199 5859750
1520100 3787659 5223573
1589222 3875345 5903612
1653032 3959052 5956928
1734904 4038317 6020321
1823087 4122638 6074115
1901672 4203058 6145988
1922872 4279537 6208227
2016404 4347190 6348133
2071144 4439932 6377159
2134132 4502920 6440220
2193903 4578009 6499980
2262885 4658993 6567663
2321950 4746682
2370520 4826970
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Table 4.
Processing of the data on the stationary jaw lining

v Fy (Q) P, =

X fl Pi Ci Pn—1+pn
Upt0 100000 | 4| g 091414111 |1 | 0.011111111
tones
100 -300 2 | 0.022222222 | 3 | 0.033333333
300 - 500 2 | 0.022222222 |5 | 0.055555556
500 -700 1 0.011111111 | 6 | 0.066666667
700 - 900 2 | 0.022222222 | 8 | 0.088888889
900 - 1100 3 ] 0.033333333 | 11 | 0.122222222
1100 - 1300 3 ] 0.033333333 | 14 | 0.155555556
1300 - 1500 2 | 0.022222222 | 16 | 0.177777778
1500 - 1700 3 ] 0.033333333 | 19 | 0.211111111
1700 - 1900 3 ] 0.033333333 | 22 | 0.244444444
1900 - 2100 4 | 0.044444444 | 26 | 0.288888889
2100 - 2300 3 ] 0.033333333 | 29 | 0.322222222
2300 - 2500 3 ] 0.033333333 | 32 | 0.355555556
2500 - 2700 3 ] 0.033333333 | 35 | 0.388888889
2700 - 2900 3 ] 0.033333333 | 38 | 0.422222222
2900 - 3100 2 | 0.022222222 | 40 | 0.444444444
3100 - 3300 2 | 0.022222222 | 42 | 0.466666667
3300 - 3500 4 | 0.044444444 | 46 | 0.511111111
3500 - 3700 2 |0.022222222 | 48 | 0.533333333
3700 - 3900 3 ]10.033333333 | 51 | 0.566666667
3900 - 4100 2 | 0.022222222 | 53 | 0.588888889
4100 - 4300 3 ] 0.033333333 | 56 | 0.622222222
4300 - 4500 2 | 0.022222222 | 58 | 0.644444444
4500 - 4700 3 ] 0.033333333 | 61 | 0.677777778
4700 -4900 3 10.033333333 | 64 | 0.711111111
4900 - 5100 3 | 0.033333333 | 67 | 0.744444444
5100 - 5300 3 10.033333333 | 70 | 0.777777778
5300 - 5500 3 10.033333333 | 73 | 0.811111111
5500 - 5700 3 10.033333333 | 76 | 0.844444444
5700 - 5900 3 ] 0.033333333 | 79 | 0.877777778
5900 - 6100 4 | 0.044444444 | 83 | 0.922222222
6100 - 6300 2 | 0.022222222 | 85 | 0.944444444
6300 - 6500 4 | 0.044444444 | 89 | 0.988888889
over 6500 1 0.011111111 | 90 | 1

The mean squared processing of the stationary jaw lining is
determined according to the expression:

n —_—
3" Xy = 34509521
i=1

(10)

The frequency of failures of the stationary jaw lining is
determined according to the expression:

1 1

A= = =0,00000029 (11)
1zn X 3450952
n I:1

Table 5.

Processing until failure of the lower lining plate on the left side,t
330000 2016404 4077326
741000 2398073 4578009
1033000 2853338 5149226
1288222 32796103 5612515
1734904 3704199 6020321
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Table 6. Table 8.
Processing of the data on lower lining plate on the left side Processing of the data on lower lining plate on the right side
v Fx(‘l) P, = v Fx(q) P, =
X Ji P G Py—1tPn X Ji i G Py—1tpn
up to100 up 0100
thousands thousands
tones 0 0] 0 0 tones 0 0] 0 0
100 -300 0 0] 0 0 100 -300 0 0] 0 0
300 - 500 1 0.0666667 | 1 0.066667 300 - 500 1 0.0666667 | 1 0.066667
500 -700 0 0 1 0.066667 500 -700 0 0] 1 0.066667
700 - 900 1 0.0666667 | 2 0.133333 700 - 900 1 0.0666667 | 2 0.133333
900 - 1100 1 0.0666667 | 3 0.2 900 - 1100 1 0.0666667 | 3 0.2
1100 - 1300 1 0.0666667 | 4 0.266667 1100 - 1300 1 0.0666667 | 4 0.266667
1300 - 1500 0 0| 4 0.266667 1300 - 1500 0 0| 4 0.266667
1500 - 1700 0 0| 4 0.266667 1500 - 1700 0 0| 4 0.266667
1700 - 1900 0 0| 4 0.266667 1700 - 1900 0 0| 4 0.266667
1900 - 2100 1 0.0666667 | 5 0.333333 1900 - 2100 1 0.0666667 | 5 0.333333
2100 - 2300 0 0| 5 0.333333 2100 - 2300 0 0] 5 0.333333
2300 - 2500 1 0.0666667 | 6 0.4 2300 - 2500 1 0.0666667 | 6 0.4
2500 - 2700 0 0| 6 0.4 2500 - 2700 0 0] 6 0.4
2700 - 2900 1 0.0666667 | 7 0.466667 2700 - 2900 1 0.0666667 | 7 0.466667
2900 - 3100 0 0| 7 0.466667 2900 - 3100 0 0] 7 0.466667
3100 - 3300 1 0.0666667 | 8 0.533333 3100 - 3300 1 0.0666667 | 8 0.533333
3300 - 3500 0 0| 8 0.533333 3300 - 3500 0 0| 8 0.533333
3500 - 3700 0 0| 8 0.533333 3500 - 3700 0 0| 8 0.533333
3700 - 3900 1 0.0666667 | 9 0.6 3700 - 3900 1 0.0666667 | 9 0.6
3900 - 4100 1 0.0666667 | 10 0.666667 3900 - 4100 1 0.0666667 | 10 0.666667
4100 - 4300 0 010 0.666667 4100 - 4300 0 0] 10 0.666667
4300 - 4500 0 010 0.666667 4300 - 4500 0 0] 10 0.666667
4500 - 4700 1 0.0666667 | 11 0.733333 4500 - 4700 1 0.0666667 | 11 0.733333
4700 -4900 0 011 0.733333 4700 -4900 0 0] 11 0.733333
4900 - 5100 0 0| M 0.733333 4900 - 5100 0 0] 1 0.733333
5100 - 5300 1 0.0666667 | 12 0.8 5100 - 5300 1 0.0666667 | 12 0.8
5300 - 5500 0 0112 0.8 5300 - 5500 0 0112 0.8
5500 - 5700 1 0.0666667 | 13 0.866667 5500 - 5700 1 0.0666667 | 13 0.866667
5700 - 5900 0 0113 0.866667 5700 - 5900 0 0] 13 0.866667
5900 - 6100 1 0.0666667 | 14 0.933333 5900 - 6100 1 0.0666667 | 14 0.933333
6100 - 6300 0 0| 14 0.933333 6100 - 6300 0 0] 14 0.933333
6300 - 6500 1 0.0666667 | 15 1 6300 - 6500 1 0.0666667 | 15 1
over 6500 0 01]15 1 over 6500 0 0] 15 1

The mean squared processing of the lining of the lower lining
plate on the left side is determined according to the
expression:

n —_—
D X1 =29877743t
i=1

(12)

The frequency of failures of the lower lining plate on the left
side is determined according to the expression:
1 1

A= = =0,000000335 (13)
1zn X 29877743
n I=1

Table 7.

Processing until failure of the lower plate on the right side, t
330000 2016404 3704199 5612515
741000 2398073 4077326 6020321
1033000 2853338 4578009 6359732
1288222 3279603 5149226
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The mean squared processing of the lining of the lower lining
plate on the right side is determined according to the
expression:

n —_—
Z X1 =3396065¢
i=1

The frequency of failures of the lower lining plate on the right
side is determined according to the expression:

1 1
12(17 x 3396065
n&~i=1

(14)

A =0,000000294 (15)

Table 9.
Processing until failure of the upper lining plate on the left side,
t

741000
1653032
2398073

3279603
4077326
5149226

6020321
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Table 10. Table 12.
Processing of the data on the upper lining plate on the left side Processing of the data on the upper lining plate on the right
3 £ P, C, F.(@) B, = side

Py-1*py X fi P, C Fr(@) P, =
Up to 100 ) ! ! P,_1tp,
thousands Up to 100
tones 0 0] 0 0 thousands
100 -300 0 0] 0 0 tones 0 0] © 0
300 - 500 0 0] 0 0 100 -300 0 0] © 0
500 -700 0 0] 0 0 300 - 500 0 0] © 0
700 - 900 1 0.142857 | 1 0.142857 500 -700 0 0] © 0
900 - 1100 0 0] 1 0.142857 700 - 900 1 0.142857 | 1 0.142857
1100 - 1300 0 0] 1 0.142857 900 - 1100 0 0] 1 0.142857
1300 - 1500 0 0] 1 0.142857 1100 - 1300 0 0] 1 0.142857
1500 - 1700 1 0.142857 | 2 0.285714 1300 - 1500 0 0] 1 0.142857
1700 - 1900 0 0] 2 0.285714 1500 - 1700 1 0.142857 | 2 0.285714
1900 - 2100 0 0] 2 0.285714 1700 - 1900 0 0] 2 0.285714
2100 - 2300 0 0] 2 0.285714 1900 - 2100 0 0] 2 0.285714
2300 - 2500 1 0.142857 | 3 0.428571 2100 - 2300 0 0] 2 0.285714
2500 - 2700 0 0] 3 0.428571 2300 - 2500 1 0.142857 | 3 0.428571
2700 - 2900 0 0] 3 0.428571 2500 - 2700 0 0] 3 0.428571
2900 - 3100 0 0] 3 0.428571 2700 - 2900 0 0] 3 0.428571
3100 - 3300 1 0.142857 | 4 0.571429 2900 - 3100 0 0] 3 0.428571
3300 - 3500 0 0] 4 0.571429 3100 - 3300 1 0.142857 | 4 0.571429
3500 - 3700 0 0] 4 0.571429 3300 - 3500 0 0] 4 0.571429
3700 - 3900 0 0] 4 0.571429 3500 - 3700 0 0] 4 0.571429
3900 - 4100 1 0.142857 | 5 0.714286 3700 - 3900 0 0] 4 0.571429
4100 - 4300 0 0] 5 0.714286 3900 - 4100 1 0.142857 | 5 0.714286
4300 - 4500 0 0] 5 0.714286 4100 - 4300 0 0] 5 0.714286
4500 - 4700 0 0] 5 0.714286 4300 - 4500 0 0] 5 0.714286
4700 -4900 0 0] 5 0.714286 4500 - 4700 0 0] 5 0.714286
4900 - 5100 0 0] 5 0.714286 4700 -4900 0 0] 5 0.714286
5100 - 5300 1 0.142857 | 6 0.857143 4900 - 5100 0 0] 5 0.714286
5300 - 5500 0 0] 6 0.857143 5100 - 5300 1 0.142857 | 6 0.857143
5500 - 5700 0 0] 6 0.857143 5300 - 5500 0 0] 6 0.857143
5700 - 5900 0 0] 6 0.857143 5500 - 5700 0 0] 6 0.857143
5900 - 6100 1 0.142857 | 7 5700 - 5900 0 0] 6 0.857143
6100 - 6300 0 0] 7 1 5900 - 6100 1 0.142857 | 7
6300 - 6500 0 0] 7 1 6100 - 6300 0 0] 7 1
over 6500 0 0] 7 1 6300 - 6500 0 0] 7 1

over 6500 0 0] 7 1

The mean squared processing of the lining of the upper lining
plate on the left side is determined according to the
expression:

n —
ZX1 = 333127t
i=1
The frequency of failures of the upper lining plate on the left
side is determined according to the expression:
1 1

12()_? 333127
n <=1

(16)

Jj =0,0000003 (17)

Table 11.
Processing until failure of the upper lining plate on the right
side, t

741000 3279603 6020321
1653032 4077326
2398073 5149226
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The mean squared processing of the lining of the upper lining
plate on the right side is determined according to the
expression:

n —
3" X1 = 3331226t (18)

i=1

The frequency of failures of the upper lining plate on the right
side is determined according to the expression:

_ 1 1
12(1_ x 3331226
n“~i=1

Jj —0,0000003 (19)

Determination of the probability of failure of the jaw
crusher. The probability of faultless operation of the entire
crusher for a given quantity of processed ore is determined by
the multiplication probability theorem:
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PT (q) — e_qﬂ'] e_q/lQ e_qﬂﬁ le_qﬂ’4 e_qﬂf) e_qﬂ‘ﬁ =

(20)
6
_ e_qZk:/Ik

Therefore, there is obtained:

—q(0,00000034-+-0,00000029+-0,00000335+

Pr ( q) — ¢+0.000000294+0,0000003+0,0000003)  _ e—q(0,0000001823)

(21)
The probability of failure of the entire jaw crusher in the
average work until failure of the examined elements:

n —
ZX i =3297800¢ - the processed ore equals to:
i=1

—-3297800(0,00000034+0,00000029+0,00000335+
Pr (q) — ¢+0,000000294-+0,0000003+0,0000003)

_ ¢3297800(0,0000001823) _ ) 545
(22)

Conclusions

In conclusion, it can be said that through the methods of the
theory of probability and reliability the behavior of machines for
the disclosure of mineral beads (in this case jaw crusher) can
be expressed, and the failures for planning of the necessary
spare parts and upcoming repairs can be predicted.

From the last parameter it can be concluded that the
probability of the crusher to fail in its annual operating is about
50%.
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All this leads to the conclusion that this machine is very
reliable and with high operational safety parameters and two
sets of spare parts are necessary per year.

As a further task, heuristic algorithms and computer
programs for analyzing and accumulating data, characterizing
the life cycle of machines and systems used in the mining
industry can be created.
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