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Abstract. Novotroitsk Plant of Chromium Compounds (NPCC) specializes in the processing of chromite and dolomite ores. Operating experience showed
that the loss of operability of the ball mill installed in this workshop leads to unplanned downtime due to the failure of drive elements, which account
for 11.3 % of the rated operating time of the workshop. To improve the reliability of technological equipment, it was proposed to replace the existing
electric drive with a modern geared motor, which transmits rotation to the mill drum through a gear coupling. As a result of the new drive engi-
neering, it was possible to simplify its design and reduce the labor intensity of maintenance and repair. Additional capital expenditures do not exceed
RUB 3.4 million and pay off in less than 3 months.
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AHHomayusA. HoBOTPOHIKUI 3aBOJ] XPOMOBBIX COCAMHCHHI CHEHAIN3UPYeTCs Ha epepaboTKe XPOMHTOBBIX U JIOJIOMUTOBBIX pyA. OIBIT 3KCILTY-
aTalUy IMoKa3aj, YTo MOoTepsl pabOTOCIOCOOHOCTH LIAPOBOM MEIbHMIIBI, YCTAHOBJIEHHOW B JIJAHHOM IieXe, NPUBOJAUT K He3allIaHUPOBAHHBIM
IIPOCTOSIM U3-3a OTKa3a 3IEMEHTOB IIPUBOJA, KOTOPhIe COCTaBIAOT 11,3 % OT HOMHHAIBHOTO BPEMEHH PaOOTHI 1ieXa. J|JIt IOBBIICHHS HANEK-
HOCTH TE€XHOJIOTUYECKOr0 000py/10BaHuUsI TIPEJUIOJKEHA 3aMeHa JeiCTBYIOIIEro 21eKTPOIPHUBO/Ia HA COBPEMEHHBIH MOTOP-PEYKTOD, NepelatoIuil
BpamieHue OapabaHy MeIBHHIBI depe3 3yOuaryio MydTy. B pesynsrare pa3paGoTKuM HOBOTO IIPUBOIA YNAIOCh YHPOCTHUTH €r0 KOHCTPYKIIHIO
U YMEHBIIHUTH TPYJOEMKOCTh TEXHHMYECKOIro 00CIyKUBAaHHsA U PEMOHTA. JIOMONHUTENbHBIE KalUTAIbHBIC 3aTPaThl HE NPEBbILIAIOT 3,4 MIH pyo
U OKYTAIOTCsl MEHEE, YEM 3a TPU MeCALa.

Kawouesble ca108a: 06oraTutenbHOE IPOU3BOICTBO, IPOLECCH APOOICHHUS M U3MEIBUCHHUS, TpyOUuaTas mapoBasi MEJIbHHIA, JIEKTPOMEXaHHIECKUil Ipu-
BOJI, MOTOP-PEIYKTOP
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coenuHeHni. Uzsecmus 6y306. Yepras memannypeus. 2024;67(6):735-737. https.://doi.org/10.17073/0368-0797-2024-6-735-737
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Modern metallurgical enterprises place significant
emphasis on re-engineering existing equipment [1 —3].
This includes the introduction of advanced technologies,
automation of metallurgical process management using
modern computer systems, improvements in labor organi-
zation, and enhancement of personnel qualifications [4 — 6].

Novotroitsk Plant of Chromium Compounds (NPCC)
specializes in the processing of chromite ore. After
the initial crushing of large pieces, the ore is transported
via conveyor to a dry grinding mill, where chromite and
dolomite ores are ground. From the ball mill, the material
is conveyed to the next elevator and, finally, to a hopper
in the batch preparation area.

Currently, the grinding section operates a ball mill
model SMM2061, equipped with a 4A series electric
motor, which is now discontinued, and a special gear-
box. Physical and functional obsolescence results in
unplanned downtime due to failures in the drive compo-
nents, which account for 11.3 % of the nominal operating
time of the workshop.

With the growing demand for NPCC products, it has
become necessary to increase the productivity of tech-
nological equipment, including enhancing the power
of'the electric drive and the drum rotation speed of the ball
mill. Operational experience with ball mills indicates that
productivity increases (without altering the drum design)
are possible within a range of 10 — 15 %. This technical
solution will allow NPCC, a chemical-metallurgical com-
pany, to increase the production of sodium monochromate
by processing a larger volume of chromite and dolomite
ores in the first shop’s crushing section, thereby reducing
production costs.

To achieve this, a replacement of the existing elect-
ric drive with a modern R167DV280V4/BVG122 geared
motor with a power of 30 kW and a low-speed shaft rota-
tion frequency of 22 rpm has been proposed. The drive
is mounted on a welded sheet metal frame. A general-
purpose gear coupling is used to connect the transmission
shaft between the output shaft of the geared motor and
the mill’s drive shaft.

To assess the economic efficiency of implementing
the upgraded drive for the tube ball mill, a capital cost
estimate was prepared. The total investment required,
including the cost of purchasing and installing the new
equipment, amounts to approximately RUB 3.4 million.
The expected economic effect of implementing the new
drive is associated with a reduction in the time required
for capital and routine repairs, leading to an increase in
the ball mill’s productivity by 3 t/h. The proposed moder-
nization of the drive will reduce the cost of processing
1 ton of ore by 0.02 %, increase production profitability
by 1.37 %, and boost sales profit by 1.29 %. At the current
production volume, this will result in a significant eco-
nomic benefit. The costs of implementing the proposed
equipment will be recouped in less than three months
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from the start of its operation. These indicators demonst-
rate the economic efficiency of the developed project.

- CONCLUSIONS

As a result of the modernization of the tube ball mill
drive, its design was simplified, and the labor intensity
of maintenance and repair was reduced. Replacing the old
drive, which included an electric motor and a gearbox,
with a new drive consisting of a geared motor and a gear
coupling, allows for an extended maintenance interval,
thereby reducing operational costs. Calculations show
that the implementation of the proposed design solutions
leads to a 0.02 % reduction in the cost of processing 1 ton
of ore, a 1.37 % increase in production profitability, and
a 1.29 % increase in sales profit. Additional capital expen-
ditures do not exceed RUB 3.4 million and are recouped
in less than three months.
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