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Beijing JinMei Entrepreneur Co., Ltd (DJM) was established in 2006, Headquarter located in
Zhongguancun High-tech Park in Beijing, China. DJM was restructured into Joint-Stock
company & listed on NEEQ in 2016. DJM’s a research and development, production, export
sales of Internet + new materials manufacturing enterprises.

DJM is focusing on Metal Matrix Ceramic Composite (MMCC) material, wear-resistant and
heat-resistant material. -

Products: High chromium cast iron ceramic
composite castings, Martensite steel ceramic
composite castings, high manganese steel
ceramic composite castings, and Metal matrix
ceramic fibre composite casting materials, ZTA
ceramic mechanical parts. Products are widely
used in metallurgical industry, mining, cement,
Coal-fired thermal power plant as spare parts.
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Metal matrix ceramic particle insert casting Technology
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Metal-based ceramic composite casting process is to melt alloyed ceramic particles and matrix metal through metallurgical casting process to form a composite layer of ceramic
particles and metal, so as to realize the infiltration and composite of metal matrix and reinforcement phase. The metallurgical combination of ceramic particles and metal is realized
through the heat conduction of metal liquid. The microstructure characteristics of the reinforced phase make it have high strength and wear resistance, which can effectively control
the thickness of the reinforced phase and realize large-area composite, so that the reinforced phase and the metal matrix are fused together without obvious boundaries, and the
wear resistance life is improved. The heat and wear resistance of the composite layer is 3-4 times that of the high chromium material, and the thickness of the composite layer can
reach more than 1/3 of the thickness of the original part. The ceramic composite layer greatly improves the service life of the product, and the service life is several times that of the
traditional material.

Ceramic itself has high temperature resistance (sintering temperature 1700 degrees), high hardness (HV2100), high wear resistance, anti-oxidation properties, ceramic particles
dispersed in the metal matrix to solve the problem of inconsistent two-phase thermal expansion, alloyed ceramic particles and matrix metal to achieve metallurgical combination to
solve the problem of ceramic particles falling off. The composite layer composed of ceramic particles and matrix metal can give full play to the heat resistance, oxidation resistance
and wear resistance of ceramic and the mechanical properties of matrix metal, so as to meet the requirements of heat resistance, oxidation resistance and wear resistance under
harsh working conditions

The honeycomb structure of the ceramic composite layer maintains the original mechanical properties of the matrix metal, and can give full play to the mechanical properties of the
matrix metal, and the matrix metal and ceramic particles form a complementary composite layer. In the initial stage of use, the matrix metal in the ceramic composite layer will first
wear and form a depression, and the ceramic particles dispersed in the matrix metal will gradually protruding from the matrix metal. The raised ceramic particles will begin to form a
protective effect on the matrix metal, and use its own heat and wear resistance to block the grinding force and heat radiation transfer, changing the direction of the grinding force
and heat radiation transfer. Formation of shadow effect to reduce matrix metal wear.

The heat-resistant steel will form an oxide layer on the metal surface in a high temperature environment, the thickness of the oxide layer, the area of the oxide layer, the peeling time
determines its service life, each layer of the oxide layer of metal is lost until the complete failure, the ceramic particles dispersed in the matrix metal can properly strengthen the grain,
reduce the number of grain boundaries, And the oxide layer formed on the surface of the base metal is divided into smaller oxide layer regions, smaller oxide layer regions are easier
to form a relatively thin oxide layer, and smaller oxide layer regions each time the peeling layer is smaller, thereby slowing down the peeling time of the base metal oxide layer,
reducing the peeling area and peeling thickness, and improving the effective service life
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Metal Matrix ceramic composite casting High Mn Steel Matrix ceramic composite casting
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THE ADVANTAGES OF PRODUCTS AND TECHNOLOGIES
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Metal matrix ceramic particle insert casting Technology
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High chrome ceramic insert composite wear-resistant castings
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Alloy steel ceramic insert composite wear-resistant castings
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High manganese ceramic insert composite wear-resistant castings
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Heat resistant steel Ceramic insert Wear/Heat-resistant castings
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Bimetallic ceramic insert composite (three-phase composite) wear-resistant castings
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MMC-Cr ( High Chromium cast iron matrix ceramic insert casting wear-resistant material)

MMC-Cr ( High Chromium cast iron matrix ceramic insert casting wear-resistant material)

That is, the reinforcement phase - ceramic particles are fused and cast in the easily worn parts of metal parts with high chromium cast iron as the base material.
The metal-ceramic composite layer is formed by the metallurgical combination of ceramic particles and casting alloy. The metallurgical bonding of ceramic
particles with metal is realized by the heat of metal liquid. The hardness of ceramic-ceramic composite layer formed by ceramic particles and matrix metal
shows a step distribution. The hardness of ceramic particles in the composite layer can reach 3-4 times of the hardness of high chromium cast iron material, so
as to achieve the anti-wear effect; Compared with ordinary high chromium cast iron, the service life of the product is greatly extended.

The hardness of the High chromium iron ceramic composite layer is distributed in steps:

Ceramic particles hardness= HV2100

Hardness of metal around ceramic particles = 60-65HRC

Hardness of Basis material =High chromium iron = 58-62HRC

Metallography is Chromium-austenite and M7C3 eutectic carbide and chromium-troosite and M7C3 eutectic carbide
Suitable for use under low impact and high wear conditions
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MMC-M (Martensite steel matrix ceramic Insert casting Wearparts)

MMC-M (Martensite steel matrix ceramic insert casting wear-resistant material)

That is, the reinforcement phase - ceramic particles are cast in the easily worn parts of the metal parts with martensitic steel as the base material. The metal-ceramic
composite layer is formed by the metallurgical combination of ceramic particles and casting alloy. The metallurgical bonding of ceramic particles with metal is
realized by the heat of metal liquid. The hardness of ceramic-ceramic composite layer formed by ceramic particles and matrix metal is distributed in a step: give full
play to the characteristics of high strength and high hardness of martensitic steel, reduce the plastic deformation of metal parts, and improve the impact resistance;
Combined with the high wear resistance of ceramic particles, the anti-wear performance of the working surface is improved. The result is a metal component that is
both wear resistant and impact resistant. Due to the selection of martensitic steel as the base material, so that the composite material has a good welding, and
processing properties, while the product is suitable for flame gas cutting, grinding wheel saw, shear, water cutting, plasma and other cutting methods, welding
without preheating or subsequent heating treatment; Compared with ordinary high chromium cast iron, the service life of the product is greatly improved.

The hardness of the Martensite Steel ceramic insert composite layer is distributed in steps:
Ceramic particles hardness= HV2100

Hardness of metal around ceramic particles = 58-63HRC

Hardness of Basis material =Martensite Steel = 48-53HRC

Metallography is Martensite, residual austenite and undissolved carbide composition

It is suitable for use under high impact and high wear conditions and can be welded
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MMC-Mn (High Manganese Steel Ceramic Insert casting wearparts)

MMC-Mn (High-manganese ceramic insert casting wear-resistant material)

That is, the reinforcement phase - ceramic particles are fused and cast in the easily worn parts of metal parts with high manganese steel as the base material.
The metal-ceramic composite layer is formed by the metallurgical combination of ceramic particles and casting alloy. The metallurgical bonding of ceramic
particles with metal is realized by the heat of metal liquid. The hardness of ceramic-ceramic composite layer formed by ceramic particles and matrix metal shows
a step distribution. In the casting engineering, alloy elements in composite ceramic materials are used to refine the grain of high-manganese steel, improve the
matrix properties of high-manganese steel, give full play to the work-hardening characteristics of high-manganese steel, reduce plastic deformation, and improve
the low-impact wear resistance. Combined with the high wear resistance of the ceramic material, the wear resistance of the working surface is improved, so that
the wear-resistant and impact-resistant material is obtained. The life of high manganese steel ceramic composite is greatly improved.

The hardness of the High manganese steel ceramic insert composite layer is distributed in steps:
Ceramic particles hardness= HV2100

Hardness of metal around ceramic particles = 60-65HRC

Basis material=High manganese steel =Hardness HB190-220

Impact hardness of High manganese steel = HB400-500

It is suitable for use under high impact and high wear conditions
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MMC-B Bimetallic ceramic insert composite (three-phase composite) casting Roller
MMC GGG + High Chrome Cast Iron + ZTA Ceramic particles
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DJM selects a ductile iron based high chromium ceramic composite material, namely: High chromium ceramic metal composite material layer is formed by casting ceramic particles in
high chromium material, ductile iron is selected as the matrix of roll sleeve, and high chromium ceramic composite layer is cast on the surface of roll sleeve. The wear resistance of this
composite layer can reach 3-4 times that of high Cr material, and the thickness of this composite layer can be made to reach 1/3 of the thickness of the original spare part, and can be
made according to the original wear curve. The average wear (wear depth) of the high chromium ceramic roller sleeve and liner is 2-4mm per 1000 hours, while the average wear (wear
depth) of the high chromium roller sleeve and liner is 5-9mm per 1000 hours, and the high chromium ceramic roller sleeve/liner is more than three times that of the high chromium
products.

The hardness of the three-phase composition castings shows a step distribution:

Hardness of matrix GGG = HB 170-230, tensile strength ob (MPa) : 2500, conditional yield strength ¢0.2 (MPa) : 2320, impact toughness value akv (J/cm2) : >9,

The metallographic structure of GGG is Pearlite + ferrite + spherical graphite

Ceramic particle hardness = HV2100

Metal hardness around ceramic particles = 60-65HRC

High chromium cast iron inlay strip hardness = 58-62HRC

The metallographic structure of high chromium cast iron is chrome-austenite and M7C3 eutectic carbide, chrome-troosite and M7C3 eutectic carbide

Suitable for Unit weight of castings over 3000kg, use under low impact and high wear conditions

High Cr cast iron Ceramic particles F
HRC58-62 B HV2100

Cast iron
GGG
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(MMC-HT) Heat resistant steel Ceramic insert Wear/Heat-resistant castings
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DJM uses heat-resistant steel as the substrate and ceramic particles composite casting to make heat-resistant steel ceramic composite heat-resistant
wear-resistant material. Heat-resistant steel will form an oxide layer on the metal surface under high temperature environment. The thickness of the
oxide layer, the area of the oxide layer and the peeling time determine its service life. The ceramic particles dispersed in the matrix metal can properly
strengthen the grains, reduce the number of grain boundaries, hinder heat conduction, isolate heat convection, disperse heat radiation during use, and
divide the oxide layer formed on the surface of the matrix metal into smaller oxide layer regions, smaller oxide layer regions are more likely to form a
relatively thin oxide layer, and smaller oxide layer regions each time the peeling oxide layer is smaller. Thus, the peeling time of the metal oxide layer is
slowed down, the peeling area and peeling thickness are reduced, and the effective service life is improved

the hardness of heat-resistant steel ceramic composite material is a step distribution:

hardness of matrix heat-resistant steel = <187HB, tensile strength cb (MPa) : 2590, conditional yield strength ¢0.2 (MPa) : 2295,
heat-resistant steel microstructure = Austenitic

ceramic particle hardness = HV2100

ceramic particles around the metal hardness = 58-62HRC
suitable for use in low impact and high temperature conditions
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Application range of cermet composite products
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Application range of cermet composite products
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Cermet composite products
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Use effect of Metal matrix ceramic insert casting Roller of Vertical Grinding Mill

under normal conditions,

The average wear depth of the high-chromium ceramic insert casting Roller and Bimetallic ceramic insert composite (three-phase
composite) casting Roller of coal mill is 2-3mm per 1000 hours;

The average wear depth of the high-chromium ceramic insert casting Roller and Bimetallic ceramic insert composite (three-phase
composite) casting Roller of Raw mill is 4-6mm per 1000 hours;

The average wear depth of the high-chromium ceramic insert casting Liner of coal mill is 1-2mm per 1000 hours;

Bimetallic ceramic insert composite (three-phase composite) casting Roller is recommended when the weight of a single piece
exceeds 3000kg
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the use of examples-Mill Liner
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Roller of High Cr Cast Iron+ZTA Ceramic particles
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using effect of Metal ceramic insert composite Ball mill liner
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use effect of Metal ceramic insert composite shell liner of SAG mill
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Use effect of Metal matrix ceramic insert casting composite Blow bar

under normal conditions,
the service life of the F60/5 + ceramic is more than 1 times of that of the common marteniste steel (F60/5)

the service life of the Cr27Mo + ceramic is more than 1 times of that of the common high-chromium
the service life of the Cr27Mo + ceramic is more than 1-2 times of that of the common marteniste steel
the service life of the Cr27Mo + ceramic is more than 2-3 times of that of the common high manganese steel

under normal conditions

Unit Feed size; over 500mm. selected high manganese steel + ceramic
Unit Feed size; max 550mm selected marteniste steel + ceramic

Unit Feed size; Max 350mm selected High Cr + ceramic

The type of material is uncertain, Materials contain metals, such as construction waste: selected marteniste steel + ceramic
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Use effect of Metal matrix ceramic insert casting composite Hammer

under normal conditions, the service life of high manganese steel ceramic insert casting hammer is more than 1
times of that of conventional Mn13 hammer

the marteniste steel ceramic insert casting hammer is more than 1-2 times of that of conventional Mn13 hammer
Bimetallic ceramic insert hammer is more than 2 -3 times of that of conventional Mn13 hammer

IEEREOLT, R b ik e B i A 13 FH 7 A 2 M MIn 34 (1 165 DA |
Ll AR M 25 6 5 1 i 2 s EMIN L3 ) 1-243% P |
M4 JE Ve & 2 AR g Mn138E 1) 2 -345 DL |
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The use effect of Ceramic insert Raymond mill-Ring-roller

Material: Clay + ceramic brick

the service life of conventional Ring
the service life of high mangane
the service life of high chromi

Ykk: R+ e A
R G R (Mn13) ) 4
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Use effect Of High Manganese Steel Ceramic Insert Mantle / Bowl Liner

Cermet insert MANTLE / Bowl liner life comparison table

Material Mn18Cr2 service life Mn18Cr2 + Ceramic service life

Iron ore HP500 25days Over 55days

Granite CH660 350-400hour Over 800hour

Copper ore HP4 500-600hour Over1000hour

Gold ore 16days Over35days




Material

Iron ore

Raw material
(limestone)
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93 Ju/mi

20000hour
(3year)

30000hour
(5year)
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Use effect Of Metal ceramic insert composite roller of Rolling machine

R EHLERZE roller of Rolling machine

W BEeWRe sEwRLEs , T

TR T EAN+TiCAT

63 7c/Mi

20000hour
(3year)
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Beijing JinMei Entrepreneur Co., Ltd (DJM)

Tel: 86-10-8890 9291

Mp: 86-13901376361

WhatsApp: +86-13901376361

Email: info@djm-bj.com leegang@djm-bj.com
Web: www.djm-bj.com https://m.djm-bj.com/m/
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