and equipment, optimize the pharmaceutical environment; the control technology
connected with the whole tablet production line is the future development
trend; in domestic pharmaceutical enterprises, medium speed tablet machine
is still: he mainstream equipment, high speed, high efficiency tablet machine
is not required by Chinese pharmaceutical enterprises, but the goal of the
pharmaceutical industry to improve the efficiency [1, 2].
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DEVELOPMENT TREND OF DRUM MILLS

The origin of roller mills can be traced back to ancient times. As early as
the Neolithic era, humans began using stones and wooden sticks to grind
grains, which can be considered the most primitive form of mills. Over time, mill
designs evolved. Mill technology advanced significantly during the Industrial
Revolution, and in the early 1800s, the first modern drum mill was introduced,
using a metal drum instead of the traditional stone mill. This innovation greatly
improved the efficiency and quality of grinding.

At the beginning of the 20th century, as industrialization accelerated,
the design and function of drum mills continued to improve. Engineers began
to investigate ways to optimise the shape, material and speed of the drum to
suit different types of raw materials and product requirements. After the Second
World War, the range of applications for drum mills expanded rapidly, from
the initial processing of grains to a wide range of industries, including ore
processing, chemicals and building materials.

In recent decades, with the development of automation technology and
material science, the performance and efficiency of roller mills have made
another qualitative leap. The introduction of computer control systems has
made the operation of mills more precise and efficient, while the application
of new wear-resistant materials has significantly extended the service life of
the equipment.
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Drum mills (such as rod mills and ball mills) play an important role in
the mining and material processing industries. With the advancement of techno-
logy and changes in market demand, the future development trend of drum
mills is mainly reflected in the following aspects:

1. Technological innovation and intelligence

— Intelligent control: In the future, drum mills will increasingly adopt in-
telligent control systems to achieve automated operation and real-time mo-
nitoring. This will improve production efficiency, reduce labor costs, and re-
duce the occurrence of human errors.

— High-efficiency materials: The application of new wear-resistant ma-
terials will improve the durability and work efficiency of drum mills and
reduce maintenance costs.

2. Environmental protection and energy saving

— Green manufacturing: With the increasingly stringent environmental
regulations, the design and operation of drum mills will pay more attention
to environmental protection, reduce energy consumption and waste emis-
sions. For example, more efficient grinding media and optimized grinding pro-
cesses are used to reduce energy consumption and improve resource utilization.

— Waste recycling: In the future, drum mills may integrate waste re-
cycling systems to reuse waste generated during the grinding process, further
promoting sustainable development.

3. Changes in market demand

— Demand for high-quality products: As the industry's demand for high-
quality powder materials increases, drum mills need to continuously improve
their crushing accuracy and product quality to meet the high standards of the
market.

— Diversified applications: The application areas of drum mills will conti-
nue to expand, not only limited to the traditional mining and building ma-
terials industries, but will also penetrate into the chemical, pharmaceutical,
food and other industries to meet the specific needs of different fields.

4. Large-scale and complete equipment

— Large-scale trend: In order to improve production efficiency, future drum
mills will tend to be large-scale, able to handle larger-scale materials and
improve overall production capacity.

— Complete equipment solutions: As the market demand for complete
equipment increases, drum mill manufacturers may provide more complete
solutions, including pre-treatment and post-treatment equipment, to meet cus-
tomers' one-stop needs.

5. Competition and cooperation

— Industry integration: As market competition intensifies, the drum mill
industry may see a trend of integration, and smaller companies may be acqui-
red by large companies to enhance market competitiveness.
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— International cooperation: Cooperation between domestic and foreign
companies will increase, especially in technology research and development
and market expansion, to improve the overall industry's technical level and
market share.

Looking ahead, the drum mill market is expected to continue its steady
growth trend. By 2030, the global market size will be close to the USD
10 billion mark, and the compound annual growth rate (CAGR) is expected
to remain around one percentage point for the next six years. This forecast is
based on the analysis of market demand in key regions across the globe,
including North America, Europe, Asia Pacific, South America, and the Mid-
dle East & Africa.

In terms of product type, the market share of single two-tank and single
four-tank is expected to continue to grow, reflecting market demand for high-
performance and multi-purpose mills. In terms of applications, the chemical
industry will continue to dominate, with growth expected in other applica-
tions such as power, agriculture and laboratories.

Notably, the Chinese market is expected to grow at a rate higher than
the global average, thanks to domestic companies' investment in technolo-
gical innovation and product development, as well as national policy support
for related industries. In addition, the U.S. and Europe, as mature markets,
are also expected to maintain a stable growth trend in the coming years.

With the advancement of industrial automation and intelligence, drum mill
technology continues to innovate, and the efficiency and stability of the
equipment has been significantly improved. Modern drum mill adopts more
efficient transmission system and wear-resistant materials, effectively redu-
cing energy consumption and maintenance costs. At the same time, the appli-
cation of intelligent control system makes it possible to monitor and adjust
the grinding process in real time, thus ensuring the production efficiency and
product quality.

In terms of new mill technology, the emergence of equipment such as
vertical stirred mills and energy-efficient cylinder roller mills marks the de-
velopment of grinding technology in the direction of more efficient and energy-
saving. Vertical stirred mill improves the precision of crushing force and
enhances the selective grinding of minerals through the grinding action mainly
supplemented by slight impact action, which is especially suitable for the
field of fine grinding. The cylinder roller mill combines the energy-saving
effect of roller press, the compact structure of vertical mill and the opera-
tional reliability of ball mill, and significantly improves the grinding effi-
ciency by squeezing the ground material for many times.

The competitive landscape of the global drum mill market is becoming
increasingly fierce, with major manufacturers consolidating their market
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position through technological innovation, market expansion and product di-
versification. According to QYResearch, the global drum jar mill market
reached sales of billions of dollars in 2023 and is expected to double by 2030.
In this process, some of the major manufacturers are playing a key role in
the growth of the market through their product reach and market share.

The global market is dominated by companies such as Gilson, Ceramic
Instruments, Paul O. Abbe, MRC Lab, and Sassuolo Lab. These companies
have established a strong brand presence globally through continuous product
innovation and market expansion. For instance, Gilson has gained a repu-
tation in the global market for its high-quality drum mill products, which are
widely used in a variety of applications such as chemical, power, and agri-
culture. Ceramic Instruments, on the other hand, has captured a share of the
market with its expertise in the field of mills for ceramic materials.

The drum mill market has experienced significant growth over the past
few years and is expected to continue this growth in the coming years. Techno-
logical advancements, demand for environmental protection and energy con-
servation, changes in the competitive landscape of the industry, and expan-
sion of application areas are the major factors driving the market. Continuous
technological innovation provides a strong impetus for the development of
the drum mill market. Modern drum mills effectively reduce energy con-
sumption and maintenance costs by adopting more efficient drive systems
and wear-resistant materials. Meanwhile, the application of intelligent cont-
rol systems makes it possible to monitor and adjust the grinding process in
real time, ensuring production efficiency and product quality. The global drum
mill market is becoming increasingly competitive, with major manufacturers
consolidating their market position through technological innovation, market
expansion and product diversification. Meanwhile, SMEs are gradually chal-
lenging the market position of traditional giants through technological inno-
vation and market segmentation. In addition, cross-industry competitors, such
as electronics and software companies, have begun to enter the mill market,
bringing new competitive pressures. The application areas of drum mills are
expanding, and in addition to the traditional mining and chemical industries,
other application areas such as power, agriculture, and laboratories are also
expected to grow. With the development of downstream industries, the de-
mand for drum mills is becoming more and more diversified, which provides
a wide scope for further growth of the market.

The future development trend of drum mill will be affected by many
factors such as technological innovation, environmental protection require-
ments, and changes in market demand. Enterprises need to keep up with the
pace of industry development and actively carry out technological research
and development and market layout to maintain their advantages in competition
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Overall, the future development of the drum mill market is promising,
but it is also facing challenges such as increasing market competition and
rising environmental requirements. Industry participants need to continuously
innovate and adjust their business strategies to adapt to the rapid changes in
the market and the diversification of customer demands. The government and
industry organizations also need to continuously improve policies and regu-
lations to provide a good external environment for the healthy development
of the industry.
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UCCNEAOBAHUE NPOLIECCA OBPA3OBAHUA SMYJIbCUN
U3 HECMELUMBAIOLLNXCA XXUAKOCTEN

B Hacrosiiiee Bpemsi CyiecTByeT mpodiieMa ¢ XpaHEHUEM U TPaHCIIOPTH-
POBKOI MHOTO(a3HOM KUIKOCTH C COXpaHEHHEM (PU3UKO-XUMHUUECKUX CBOMCTB
AMYIBCUHU. DMYIIbCHSI — 3TO JUCTIEPCHAs MHOTO(a3Hasi CUCTEMa COCTOSIIIIAs
U3 IByX WK 00JIe€ HECMEIIMBAIOIIIUXCS )KUIKOCTEH, HAaIIpUMeEp, BoAa U HE(PTh,
BO/a U Macyo [1]. DMynabcus HE MOXET OBITh OECKOHEYHO CTaOWJIBHOU ¢
TOYKU 3PEHUS 3aKOHOB (PU3UKU-XUMHUH, T.€. 3T )KUJKOCTh PACCIOUTCS U Pa3-
nenuTcs co BpeMeHeM. [1o3TomMy HY>KHO MoJIepKaHUE CTaOMIBHOCTH HA TIPO-
TSOKCHUM €€ CPOKa dKCIUTyaTalliu, XpaHEeHUs], TPaHCTIOPTUPOBKU. B 3aBucH-
MOCTHU OT THUITA SMYJIbCUU TIPH PACCIIOCHUH TIPOAYKT MOXKET CTaTh OYCHb KU/
KUM WJIA OY€Hb TYCTBhIM, YTO BIUSIET HA MOTPEOUTETHCKUE CBOMCTBA KOHEY-
HOTO MPOAYKTA. ITO 0COOCHHO aKTYaJIbHO JJIsi POMBIIIJICHHOCTH, TIOTy4ICHUE
OUTYMHBIX MaT€pUAIOB, MPOMUTOUYHBIX KOMITO3UIINI, U3TOTOBIICHUE CPEICTB
0 YXO/y 32 KOXKeH, CMa304HO-0XJIAXKJAIOIIHNE KUIKOCTH JJIs1 00pabOTKH Me-
TaJUIOB, TJIe¢ MHOTO(a3HbIE CUCTEMBI ITUPOKO UCTIOIB3YIOTCA.

OOpa3oBaHue dMYJIbCUI MOXKET MPOUCXOJUThH MPU CMEIIUBAHUUN HKH/]I-
KOCTEH C MOMOIIbI0 MEXaHUYECKUX UJIU XUMUYECKUX METOJ/IOB B Pa3INYHOM
obopynoBanuu [2-4]:

1. MexaHn4ecKHi crioco0 - SMyJIbrIPOBAHUE C TTOMOIIBI0 TOMOTCHHU3a-
TOPOB, MEMIAIIOK U 3MYJIbCOPOB PA3IMYHbBIX KOHCTPYKIUN U T.1.

B romorenun3zaropax xujakasi CMECh IMPOAABINBAETCS MO BBICOKUM J1aB-
nenueM (10 35 MIla) uepes oTBepcTus ceueHrem okosio 10-4 cm? wim yepes
Y3KHM KOJBLIEBOM 3a30p CIIENUAIIBHOTO KJIallaHa.
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