ITMAB. TopHbI MHPOPMALIMOHHO-aHANUTUYECKWI GlonneTeHb /
MIAB. Mining Informational and Analytical Bulletin, 2021;(9):113-121

OPUTUHATIbHAS CTATbA / ORIGINAL PAPER

YOK 622.23.05 DOI: 10.25018/0236_1493 2021 9 0 113

OIIPEJIEJIEHUE ITAPAMETPOB
IIOBOPOTHBIX JIBDK JIJISI OCHOBAHUI CEKIIUI
MEXAHUN3MPOBAHHON KPEIIU
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Annomauyus: TIpuBeneHbl pe3yyibTaTbl MCCIENOBAaHMIA 110 B3aMMOJIECTBUIO OCHOBAHUN CEK-
LM MeXaHM3MPOBAHHBIX Kperei ¢ TopofaMy TMOYBbl. YCTaHOBJIEHO, UTO NP OYeHb CJ1aboi
TIOYBE ¥ TIPY BAABAMBAHUY OCHOBAHMIA B ITOUBY TUIACTA U «3aTIAXMBAHUI» TIOYBBI OCHOBAHUSIMU
CeKLMIA Kpery TIpU UX MepeBIsKKe He0O6X0aMMO, UTOObI JaB/ieHMe Y HOCKA OCHOBAHMSI ObIIO
MMHMMAaJIbHBIM. D(QQeKTUBHOEe NpUMeHeHNe MeXaHM3MPOBAaHHBIX Kperei CO CIUIOLIHbIMU
SKeCTKMMM OCHOBAHMSIMU B YCJIOBMSIX CO CJIAOBIMM ITOUYBaMM BO3MOSKHO JIMILIB B COUETAHUU C
YCTPOIMCTBAMU ITPUIIOI'bEMA OCHOBAHMI CEKIIUIA Kperu py Ux nepensiuskke. CHUKeHMe aBye-
HUS HA TIOYBY IO, TTepe/iHeli KPOMKOM Pa3feIeHHOTO Ha 3JIEMEHTHI (JIbIXKY) OCHOBAHMS MOXKET
OBITh JOCTUTHYTO B TOM CJIyuae, eCJii HOCKM OCHOBaHUSI OyIyT MMETh YCTPOMCTBA MOBOPOTA
UX MEpefHell KPOMKU. DTO MOKET OBbITh JOCTUTHYTO 3a CUET YCTAHOBKM IMOBOPOTHBIX JIBDK.
Pa3paboTraHa KOHCTPYKIIMS TTIOBOPOTHOI JIbIKY OCHOBaHMsI, KOTOpasi 06eCreunBaeT mepeiBIK-
Ky CeKIMii Kperu 6e3 «3amaxmuBaHus» uxX B MouBy. OnpenesieHbl CUIOBbIE M KOHCTPYKTUBHbBIE
rapaMeTpbl TOBOPOTHBIX JIbIK, 00€CIIeUMBAIOIIMX Bble3]] BIABIEHHON B TIOUBY CEKIUM KPeny 1
TeXHUYeCKMe TPeOGOBaHMS K KOHCTPYKIVV TIOBOPOTHO JIBIKY, TIOBBILIAOIINX 3(deRTUBHOCTD
TIPYMEHEHMsT MeXaHU3MPOBAHHO KPeny B YCJIOBUSIX CJIAObIX MOYB. YCTAHOBJIEHBI YTOJ TIOb-
eMa HOCKa MOBOPOTHO JIbDKM JIJISl TIepeMelleHNs CeKLIMM Kperu 6e3 «3armaxuBaHus» OCHOBA-
HUS B MTOYBY IUIACTA U YTOJI MOBOPOTA JIBDKM, 06€CIeUnBAIOIINiA Bble3 BAABIEHHBIX B MOYBY
CEKIMI Kpemu. YCTAHOBJIEHbI KPUTEPUY TIPUMEHEHUST MeXaHU3MPOBaHHBIX KPEITeH IO COMpPOo-
TUBJISIEMOCTM TTOYBbI BAABIVBAHWIO ¥ HAMIPSDKEHUIO B CABUTAEMOM CJIOE TTOYBBI.

Knroueevie cnosa: MeXaHM3MpPOBaHHAS Kpellb, OCHOBAaHME CEeKUMNM KpeIlr, BAaBJ/IMBaHNe B I10-
UBY IIaCTa, «3allaXMBaHMe» IIOUYBbl, MEXaHM3M IIPUIIOAbEMA OCHOBAHMS, ITIOBOPOTHAs JIbIXKA,
ycuwiine nepenByvpKKu, ImogbeMHasd Ciiia, yroj rnogbema.
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Abstract: The article presents the studies into the interaction between the bases of powered
support units and seam floor rocks. It is found that when the floor rocks are very soft and when
the bases indent or plough into the seam floor during advance of the powered support units, it is
necessary that the pressure at the toe of the base is minimal. The effective use of powered sup-
ports with solid rigid bases in the conditions of soft floors is possible only in combination with
devices for lifting the bases of the powered support units when they are advanced. Reduction
of the pressure exerted on the floor by the base divided into elements (skids) can be achieved if
the base toe has devices for turning their leading edge. This can be achieved by installing rotary
skids. The design of a rotary base skid is proposed, which ensures advance of the powered sup-
port unit without ploughing into the seam floor. The power and design parameters of the rotary
skids, which allow removal of the powered support unit pressed into the floor, and the technical
requirements for the design of the rotary skid, which increase efficiency of the powered support
in the conditions of weak floor, are determined. The lift angle of the rotary skid toe to enable
advance of the powered support unit without ploughing of the base into the seam floor and the
rotation angle of the skid, which ensures removal of the powered support units pressed into the
floor, are found. The criteria for the use of powered supports are determined with regard to the
indentation resistance of the floor rocks and to the stress in the floor later under shearing.
Key words: powered support, powered support unit base, pressing into seam floor, ploughing of
floor, base lifting mechanism, rotary skid, advance force, lifting force, lifting angle.
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Introduction

Longwall mining systems with pow-
ered roof supports are the basic means
toward enhanced technical and economic
performance in underground coal mining.

One of the main causes of limited pro-
ductivity of the longwall mining systems
in operating coalfaces is the expanded
scope of their use in difficult mining and
geological conditions. The dominant fac-
tors that sharply complicate operation of
longwall machinery and, first of all, pow-
ered supports are the unstable roof, soft
floor and faulting [1-15].

It is found that longwall mining of coal
seams with weak floor can be effective pro-
vided that the machine bases are not pressed
into the seam floor and the roof support
units are advanced without ploughing into
the floor. The use of devices for lifting the
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machine bases on weak floors is preferable
when the bases are solid and rigid bases,
and is only governed by the mining tech-
nology — shearing or plow winning.

In case of shearing, the solid rigid
bases of the powered support units should
be equipped with devices for lifting them,
and it is advisable to fit the bases divided
into elements (skids) with rotary skids
mounted on the toes of the base skids.

Studies and experiments on models
with sandy soil have found that the degree
of the floor ploughing by moving support
units is influenced by the shape of the toe
of the base or the rotary skids installed on
the toes of the base.

The research objective is to determine
the power and design parameters of the
rotary skid to ensure effective use of pow-
ered support unit on soft floors.



Fig. 1. Scheme for determining lifting force of support unit
Puc. 1. Cxema ans onpesneneHns nogbeMHOM CUJibl CEKLMM KPenu

The research methods are the analysis
and generalization of information contai-
ned in literary sources, as well as the field
evidence of operation of powered supports
on soft floors; the mathematical modeling
of the powered support-seam floor system
by methods of theoretical mechanics.

Results

The main cause of penetration of pow-
ered support units to floor is the lack of
the lifting force to be enough to remove
sunken bases from the floor and to ensure
the further advance of the support units
without ploughing.

Consider a single-row shield-type sup-
port unit with the base composed of two
parts — the left and right skids (Fig. 1).

P =0, kN,

2

where P _is the lifting force of the support
unit, kN; G is the gravity of the support
unit, kN; [1’ l2 are the coordinates of the
gravity G and lifting force P relative to
the edge of the goaf side of the base, m;
n =1.5—lifting force factor with regard to
the increase in the weight of the support
unit due to the detached top rock on the
roof support unit.

The lifting force P for a particular sup-
port unit is constant and depends on its de-
sign parameters.

The advance force of the powered sup-
port unit:

Padv :Pjack .COSB_G'ff,J kN,

where B is the angle of the advance force
of the support unit, degrees; f, is the base-
floor friction factor.

The direct-action advancing jack force:

n(D* -d’) .
ok =T-P-10 , kN,

where D is the piston diameter, m; d is the
rod diameter, m; P is the working fluid
pressure in the delivery line, MPa.

Then the advance force of the powered
support unit:

n(D* - d*)
P, ZT-P‘COSB‘l()B -G-f,»
kN.
The back-action jack force:
2
p =P p.1p*, kN.

Jjack

Then the advance force of the powered
support unit:

2
p

= [4) -P-cosB-10°-G- f, , kN.

Angle and stresses of floor layer

under shearing

Fig. 2 shows a scheme for calculating
the shear resistance of the seam floor [3].

The relation of the lifting force and
the support unit advance force in the floor
layer in shearing is given by:
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Fig. 2. Calculation pattern for floor shear resistance
Puc. 2. Cxema gns pacdeTta conpoTUBISIEMOCTH MOYBbI CABUTY

P

adyv.lift

where o is the angle of sheared site of the seam floor, deg;

PZ
0, =arccosa,, cosa,, =\/o 5+ /0 25— :;V S
adv

When determining the sheared floor layer angle o ,, the lifting force P, . due to the
support unit advance should be equated to the llftmg force P, of the support unit, i.e.,

P, _.=P.

adv.lift”
P

The stresses in the floor layer under shearing: O pory = % , MPa,
. .n

where L is the width of the sheared floor layer, equated to the width of the skid, cm; H is
the thickness (height) of the sheared floor layer, cm; n = 2 is the number of the rotary skids.

The studies [3] have found that the thickness of the first sheared layer is at least 5-6 cm.

The criterion of permissible stresses of floor rocks in shearing: 6, < [c,, ],
where [c_ ] is the permissible stress in the floor soil layer under shearing, which is
governed by the properties of the floor rocks.

For specific mining and geological conditions, the permissible stresses in the sheared
floor layer are determined using special technical devices, for example, as described in [3].

From the studies, the shear resistance of floor rocks is 9-12 times less than the floor
indentation resistance, i.e.. 6, , = (9+12) o,

Fig. 3 shows the loading pattern of a single-row shield-type powered support unit [1].

The calculations should be performed at H__ of a support unit.

The equation for determining the force R, on the rotary skids:

R, -L,—2P, -l,-cosy, +2P, - h, -siny, — 2T, - Iy -cosy, — 2T, - h, -siny; =0

=P

adv

-coso.-sina, kN,

R _ 2P, - (ly - cosy, —hg -siny, ) — 2T, - (L; - cosy; + h, - siny;) KN

3

[10
where 2P, is the resistance of two props of the powered support unit, kN; 2T is the force

in two front levers of the caving shield, kN; 18, lg, [10, hs, h6 and h7 are the coordinates of

application of the forces 2P , 2T, and 2T, m.
The force in two front levers, 2T, is determined from the system of equations:

XX =-2P, -siny, +2T, -siny, + 2T, -siny, +F =0
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Fig. 3. Loading pattern of single-row shield-type powered support unit
Puc. 3. Cxema HarpyxeHusi CeKLMU OfHOPSAHOM LMTOBOV MEXaHU3UPOBAaHHOM Kpenu

XY =2P, -cosy, +2T, -cosy, + 2T, -cosy, —R=0;

2y = 2P, -l, -cosy, —2P, ~(h3 —hl)osiny1 -

—P, -1, -cosy, =P, -(h2 —h3)osiny2 +F -h,—R-a=0

zm(c)right =2T, -l 'COS((P_Y3)+2T2 '([5 +16)-cos((p—y4)—
P, -h, ~sin(y5 —(p)—P2 -1 -cos(y5 —(p)=0.

The friction force: F, = fr-R, kN,
P, -h, -sin(y5 -0)+P, L, -cos(y5 —(p)
(L +15)-cos(o—7,)

l-cos(o-v5)

siny, +cosy; -
(15+16)-cos((p—y4)( " " fﬁ) kN,
where P, is the resistance of the angular hydraulic jack, kN; R is the resultant resistance of
the powered support, kN; a is the coordinate of the resultant resistance of the powered sup-
port unit, m; f, = (0.15-0.4) s the steel-roof rock friction factor dependent on the moisture
content of rocks; L is the distance from the prop supports to the hing. C connecting the
canopy to the rear caving shield, m; [, and h,, , and h, are the coordinates of the resistance
P, of the angular guide jack, m; [ is the distance from the hinge of the front lever to the
hinge connecting the rear caving shield with the canopy, m; [, is the distance between the
hinges of the front and rear levers, m; h, is the coordinate of the hinge connecting the prop
axes o the caving shield relative to the canopy surface, m; h, is the coordinate of the hinge
connecting the canopy to the rear caving shield relative to the canopy surface, m; @ is the
angle of tilt of the rear caving shield, deg; v,,v,, ;, v, and v, are the tilt angles of the props,
angular hydraulic jack, front and rear levers, respectively, deg.

2P, -cosy, - f, — 2P, -siny, +

~<siny4 +cosy-ff,)

2T, =

’

The average pressure of one base skid on the seam floor: P, = m , MPa,
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Fig. 4. Rotary skid
Puc. 4. Jlbixxa noBopoTHas

where b is the width of one skid, cm; L is
the skid length, cm.

The validity criterion for the powered
roof support is:

Gy B Py oF (9+12)0,,,, > P,

shear skid

When o,, <P, , the powered support
units are pressed into seam floor.

Design parameters

of the rotary skid

Fig. 4 shows the proposed design of
the rotary skid.

The toe of the rotary skid should be
raised at an angle a equal to the angle
the sheared layer of the floor, which en-
sures advance of the support unit without
ploughing of its base into the seam floor.

The model experiments with sandy soils
[2] show that the certain advantages (mini-
mal ploughing of the floor rocks) belong
to the base toes with the bottom cant at an
angle of 30°.

Therefore, the maximum angle of rota-
tion of the skid should not be more than:

Qs = 30° - a, deg,
where a is the angle the floor layer under
shearing.

CIIMCOK JINTEPATYPbI

The skid rotation angle ¢_, provides
removal of the support unit base pressed
into floor and is adaptable to change in the
shear resistance of the seam floor rocks.

The length [ of the rotary skid part
raised by the angle a (Fig. 2):

[=H, +30= +30, mm,

sino

where H, is the length of the generatrix of the
sheared layer, mm; [ is the length of the sup-
port part of the skid, mm (design parameter).
Based on the design of the base of the
support unit, the support part of the skid
should have a length that provides the least
pressure of the rotary skid on the seam
floor. In this case, L is to be less than [.
The length of the rotary skid:

H
L:[ - +30j-cosa+ll,mm,
sina

The skid width b depends on the width
of the base skid or the toe of the base, and
must be less than their values.

Conclusions

1. The domestic and foreign studies in-
to the interaction of the bases of powered
support units with seam floor rocks in pro-
duction faces are reviewed.

2. The design of the rotary base skid
has been developed, which ensures ad-
vance of the powered support unit without
ploughing into seam floor.

3. The criteria for the use of powered
supports are determined with respect to
the floor resistance to indentation and to
the stress in the shear layer.

4. The power and design parameters of
rotary skids are determined.

1. CricoeB H. U., Typyk FO. B. NpoekTnpoBaHMe U KOHCTPYMPOBAHME MEXAHU3UPOBAHHbIX
KoMniekcoB: MoHorpadus. — Hosouepkacck: KOPITTY (HIMW), 2016. — 226 c.

2. Skobu O. MpakTuka ynpaeneHms ropHbiM gasneHuneM. — M.: Hegpa, 1987. — 566 c.

3. KoposkuH HO. A. MexaHu3MpoBaHHble KPenu o4nMCcTHbIX 3aboes. — M.: Heapa, 1990. —

414 c.
118



4. [okykuH A. B., KoposkuH HO. A. MexaHW3MpoBaHHbIe KPenu u ux passutue. — M.:
Henpa, 1984. — 288 c.

5. Sysoev N. I., Turuk Y. V., Lugantsev B. B., Nosenko A. S., Otrokov A. V., Domnits-
kiy A. A. A new approach to contact pressures determination provided to layer soil by the basis
of lining one row shield section // Journal of Engineering and Applied Sciences. 2017, vol. 12,
pp. 1097 —1101. DOI: 10.36478/jeasci.2017.1097.1101.

6. Sysoev N. I., Turuk Y. V., Kolesnichenko 1. Y., Lugantsev B. B. Basement of structure,
main power and design parameters of mechanism of removing sections of mechanized sets
of knife plane installation // IOP Conference Series Earth and Environmental Science. 2017,
vol. 87, no. 2, article 022022. DOI: 10.1088/1755-1315/87/2/022022.

7. Sinha S., Chugh Y. P. Validation of critical strain technique for assessing stability of coal
mine intersections and its potential for development of roof control plans // Journal of Rock
Mechanics and Geotechnical Engineering. 2018, vol. 10, no. 2, pp. 380 — 389.

8. Suchowerska-Iwanec A. M., Carter J. P, Hambleton J. P. Geomechanics of subsidence
above single and multi-seam coal mining // Journal of Rock Mechanics and Geotechnical Engi-
neering. 2016, vol. 8, no. 3, pp. 304 —313.

9. Yang S., Zhang J., Chen Y., Song Z. Effect of upward angle on the drawing mechanism in
longwall top-coal caving mining // International Journal of Rock Mechanics and Mining Sci-
ences. 2016, vol. 85, pp. 92—-101.

10. Song G., Chugh Y. P, Wang J. A numerical modelling study of longwall face stability in
mining thick coal seams in China // International Journal of Mining and Mineral Engineering.
2017, vol. 8, no. 1, pp. 35.

11. Hukuntenko M. C., Knsasbkos K. B., Ababkos H. B., OxuraHos E. A. Pa3paboTka koMm-
naekca CpeacTB TEXHUYECKOM AMAarHOCTMKM, BOCCTAHOBIEHWS U YMPOYHEHUS 3N1EMEHTOB rop-
HozobbIBatoLero obopynoBaHus // MopHbI MHPOPMALMOHHO-aHAIMTUYECKMI BronneTeHb. —
2013. — CB 6. — C. 447 —456.

12. Shurygin D. N., Vlasenko S. V., Turbor I. A. An establishment of dependencies of mutual
influence of geological and mining factors on the stress-strain state of the rock mass // 10P Con-
ference Series Earth and Environmental Science. 2019, vol. 272, no. 2, article 022235.

13. labos B. B. ApanTaums ceKumu, MeXaHU3MPOBaHHOWM Kpenu COBEPLLUEHCTBOBAHMEM Me-
XaHMYECKOWM XapaKTepUCTUKM rMaponpunBoaa ee ruapoctoek // lopHoe obopynoBaHme 1 3neKT-
pomexaHuka. — 2016. — N2 3, — C. 28— 34.

14. Babyr N. Enhancement of powered cleaning equipment with the view of mining and geo-
logical conditions // IOP Conference Series Earth and Environmental Science. 2018, vol. 194, no. 3,
article 032004. URL.: https://iopscience.iop.org/article/10.1088/1755-1315/194/3/032004/meta.

15. Kosnos B. B. AHanv3 [yUHaMUKM Harpy>xeHWs CEeKLMM KPenu npu ABUXKEHUM MEXAHU3M-
POBAHHOIO KOMIJ/IEKCA MO KPUBOJIMHeHOW TpaekTopun // Yronb. — 2019. — N212. — C. 38—
39. DOI: 10.18796/0041-5790-2019-12-38-39.

REFERENCES

1. Sysoev N. I., Turuk Yu. V. Proektirovanie i konstruirovanie mekhanizirovannykh
kompleksov: monografiya [Design and engineering of mechanized longwall mining systems:
Monograph], Novocherkassk, YURGPU(NPI), 2016, 226 p.

2. Jakobi O. Praktika upravleniya gornym davleniem [Ground control practices], Moscow,
Nedra, 1987, 566 p.

3. Korovkin Yu. A. Mekhanizirovannye krepi ochistnykh zaboev [Powered supports in pro-
duction faces], Moscow, Nedra, 1990, 414 p.

4. Dokukin A. V., Korovkin Yu. A. Mekhanizirovannye krepi i ikh razvitie [Powered supports
and their improvement], Moscow, Nedra, 1984, 288 p.

119



5. Sysoev N. I., Turuk Y. V., Lugantsev B. B., Nosenko A. S., Otrokov A. V., Domnits-
kiy A. A. A new approach to contact pressures determination provided to layer soil by the basis
of lining one row shield section. Journal of Engineering and Applied Sciences. 2017, vol. 12,
pp. 1097 — 1101. DOI: 10.36478/jeasci.2017.1097.1101.

6. Sysoev N. I., Turuk Y. V., Kolesnichenko I. Y., Lugantsev B. B. Basement of structure,
main power and design parameters of mechanism of removing sections of mechanized sets of
knife plane installation. IOP Conference Series Earth and Environmental Science. 2017, vol. 87,
no. 2, article 022022. DOI: 10.1088/1755-1315/87/2/022022.

7. Sinha S., Chugh Y. P. Validation of critical strain technique for assessing stability of coal
mine intersections and its potential for development of roof control plans. Journal of Rock
Mechanics and Geotechnical Engineering. 2018, vol. 10, no. 2, pp. 380 — 389.

8. Suchowerska-lwanec A. M., Carter J. P., Hambleton J. P. Geomechanics of subsid-
ence above single and multi-seam coal mining. Journal of Rock Mechanics and Geotechnical
Engineering. 2016, vol. 8, no. 3, pp. 304 — 313.

9.Yang S., Zhang J., Chen Y., Song Z. Effect of upward angle on the drawing mechanism in
longwall top-coal caving mining. International Journal of Rock Mechanics and Mining Sciences.
2016, vol. 85, pp. 92—-101.

10. Song G., Chugh Y. P., Wang J. A numerical modelling study of longwall face stability
in mining thick coal seams in China. International Journal of Mining and Mineral Engineering.
2017, vol. 8, no. 1, pp. 35.

11. Nikitenko M. S., Knyazkov K. V., Abakov N. V., Ozhiganov E. A. Development of instru-
mentation for technical diagnostics, restoration and reinforcement of mining equipment compo-
nents. MIAB. Mining Inf. Anal. Bull.. 2013. Special edition 6, pp. 447 —456. [In Russ].

12. Shurygin D. N., Vlasenko S. V., Turbor I. A. An establishment of dependencies of mu-
tual influence of geological and mining factors on the stress-strain state of the rock mass. /IOP
Conference Series Earth and Environmental Science. 2019, vol. 272, no. 2, article 022235.

13. Gabov V. V. Adaptation of powered support unit by improving the speed-torque charac-
teristics of the hydraulic prop drive. Mining equipment and electromechanics. 2016, no. 3,
pp. 28— 34.

14. Babyr N. Enhancement of powered cleaning equipment with the view of mining and geo-
logical conditions. |OP Conference Series Earth and Environmental Science. 2018, vol. 194, no. 3,
article 032004. URL.: https://iopscience.iop.org/article/10.1088/1755-1315/194/3/032004/meta.

15. Kozlov V. V. Loading dynamics of the powered support unit during movement of long-
wall mining system along a curved trajectory. Ugol'. 2019, no. 12, pp. 38 —39. [In Russ]. DOI:
10.18796/0041-5790-2019-12-38-309.

NH®OPMAILIUS Ob ABTOPAX

Typyk FOpwii Bnagmmuposuyt — p-p TeXH. Hayk,

[OLEHT, npodeccop, e-mail: uraturuk@mail.ru,

CbicoeB Hukonavi MiBaHoBMY — [-p TexH. Hayk, npodeccop,
HOxxHO-Poccuickuin rocynapcTBeHHbIM NONUTEXHUYECKUX
yHusepcuTeT (HIMN) umenn M.U. MNnatosa,

JlyraHues bopuc bopucosmuy' — f-p TexH. Hayk, AOLEHT, npodeccop,
Crpenbuos Cepreii Bnagummposuy® — KaHf. TEXH. HayK, AOLEHT,
boromazos AnexcaHap AnekcaHapoBuy' — KaHf. TEXH. HayK, AOLEHT,
! LLlaxTUHCKUIA aBTOAOPOXKHBIA UHCTUTYT (bununan)
HOxxHO-Poccuickoro rocygapcTBEHHOrO NOMUTEXHUYECKOTO
yHusepcuteta (HIMN) umenn M.U. MNnatosa.

O na koHTakToB: Typyk HO.B., e-mail: uraturuk@mail.ru.

120



INFORMATION ABOUT THE AUTHORS

Yu.V. Turuk®, Dr. Sci. (Eng.), Assistant Professor,

Professor, e-mail: uraturuk@mail.ru,

N.I. Sysoev, Dr. Sci. (Eng.), Professor, Platov South-Russian
State Polytechnic University (NPI), Novocherkassk, Russia,

B.B. LugantseV*, Dr. Sci. (Eng.), Assistant Professor, Professor,
S.V. Streltsovt, Cand. Sci. (Eng.), Assistant Professor,

A.A. Bogomazov*, Cand. Sci. (Eng.), Assistant Professor,

1 Shakhty Road Institute, Branch of the Platov South-Russian
State Polytechnic University (NPI), Shakhty, Russia.
Corresponding author: Yu.V. Turuk, e-mail: uraturuk@mail.ru.

MonyyeHa pepakumen 22.03.2021; nonyuyeHa nocne peuenHsum 25.06.2021; npuHsTa k neyatn 10.08.2021.
Received by the editors 22.03.2021; received after the review 25.06.2021; accepted for printing 10.08.2021.

/A —

OTIEJIbHBIE CTATbY TOPHOI'O NH®OPMALIMOHHO-AHAJIUTUYECKOTI'O BIOJIJIETEHS
(CTIELIAJIBHBIN BBIITYCK)

K BOIMTPOCY OUEHKH! TEXHUYECKOT'O COCTOSTHUSI U KAYECTBA OBCJIY>KMIBAHUSI
TPAHCMUHCCHU TOPHOY MAILLIVHBI ITO TAPAMETPAM AKYCTUYECKOT'O CUTHAJIA
C YYETOM CMA3KH EE 3JIEMEHTOB
(2021, Ne 2, CB 2, 16 c.)

KusisbknHa Banepusi MiBaHosHa' — acnmpaHT, e-mail: knyazkina.valeriya.94@mail.ru,

CappoHuyk KpuctuHa AnbbepToBHa' — acnupaHT, MAaKoTHbIX AsiHa AnekceeBHa' — MarucTpaHT,
VBaHos Cepreii J/leoHnaoBuy' — LOKT. TeXH. Hayk, npodeccop,

' CaHKT-1eTepbyprckuii ropHbI YHUBEPCUTET.

[MpoBeneHbl 3KCMepUMeHTaNbHbIE UCCNEA0BaHUS CO CMa30YHbIMM MacnaMu U KOHCUCTEHTHbIMU
cmaskamu. MokasaHo nopobyve NposiBneHns GPUKLMOHHBIX MPOLLECCOB A1S psfia CMa30o4HbIX MaTepua-
0B MO JaHHbIM M3MEPEHMI aKyCTUYeCKOro CUrHana yabTpa3BykoBoro AvanasoHa (ACYM) B ycnosusix
JeTePMUHUPOBAHO M3MEHSIEMbIX Harpy3oK U CKOpocTel. ITO aeT BO3SMOXHOCTb OCYLLEeCTBASTL pabo-
Tbl M0 TEXHUYECKOMY 0BCIYXKMBAHUIO U PEMOHTY FOPHOM TEXHUKM Ha OLLeHOYHbIX AaHHbIX ACY/, npu
(YHKLMOHMPOBaHUM TPAHCMUCCUIA FTOPHbIX MaLLUWH, 4NN BbISBAEHWUS AeeKTOB UX pecypcoonpenens-
tOLLMX conpskeHWi. Bbibop Tmna nybprkaTopa NOALWMMHUKOBBIX Y3/10B MMEET OMnpeenstollee 3Have-
Hue. MMoaTBepXKAeHA BO3MOXHOCTb OLIEHKM TEXHUYECKOrO COCTOSIHUS COMpsraeMblX Y3/10B W AeTanew
MPUBOAOB FOPHbIX MALLIWH, B YaCTHOCTM NOALIMIMHKUKOB Be3 pa3bopku peayKTopa.

KntoueBble cnosa: TpaHCMUCCKS, NPUBOL, TEXHUYECKOE 0BCYXKMBaHMe, MOALLMMHUKOBbIN Y3en, 13-
HOC, lATYMK, CMa3Ka, U3HOCOCTOMKOCTb, aKyCTUYECKUIM CUrHaN YNbTPa3ByKOBOMO AManasoHa, pecypco-
onpeensoLLMI y3en, UCKYCCTBEHHas paboyast cpesa, TeEXHUYECKoe 0BCNY>KMBAHWE U PEMOHT.

TO THE QUESTION OF ASSESSING TECHNICAL CONDITION AND QUALITY OF SERVICE
OF MINING MACHINE TRANSMISSION BY PARAMETERS OF ACOUSTIC SIGNAL,
TAKING INTO ACCOUNT LUBRICATION OF ITS ELEMENTS

V.I. Knyazkina', K.A. Safronchuk', S.L. IvanoV', A.A. Myakotnykh',
' Saint-Petersburg Mining University, 199106, Saint-Petersburg, Russia.

Experimental studies with lubricating oils and greases are conducted. It is shown that such diagnostics allows
to carry out confident control of technical condition of transmissions at transition to maintenance on technical con-
dition. Application of such an approach makes it possible to carry out and plan the routine maintenance of mining
equipment and its repair, on the basis of the estimated data of the acoustic signal of the ultrasonic range during the
functioning of the transmissions of mining machines, to identify defects in their resource-determining couplings.
The choice of the type of lubricator of bearing units, has a determining value. The possibility of assessing the
technical condition of the mating assemblies and parts of mining machinery drives, in particular bearings without
disassembling the reducer is confirmed.

Key words: transmission, drive, maintenance, bearing unit, wear, sensor, lubrication, wear resistance, ultra-
sonic acoustic signal, resource-determining unit, artificial working environment, maintenance and repair.
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