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ZHAO QIANG TAICI TECHNOLOGY

Company

Sichuan Zhaogiang Titanium Magnetic Technology Co., Ltd, a high—-tech enterprise , is mainly engaged in the R&D of
new materials for magnetic fluids and Ti—based metal ceramics. The company is currently headquartered in Chengdu High
tech Zone and has two wholly—owned subsidiaries — Zigong Zhaogiang Sealing Products Industrial Co., Ltd and Sichuan
New Titanium Hui Innovation Materials Co., Ltd.

The company is at an internationally advanced and domestically leading level in the R&D and manufacturing of magnetic
fluid material products. At the same time, applied new Ti—-based metal ceramic materials in the fields of wear resistance,
corrosion resistance, and high temperature resistance industry. Product performance (toughness, bending strength,
density) is industry-leading.

Since its establishment in 2000, the company has obtained more than 70 national patents, including 12 invention patents.
The company has 16 provincial-level scientific and technological innovation projects, two national torch program projects,
and two national key new product projects. It has successively won the first prize of the Ministry of Education's Science and
Technology Progress Award, the second prize of the National Technology Invention Award, and the first prize of the China
Machinery Industry Science and Technology Award. In 2023, it was awarded the national
Specialization,Refinement,Uniqueness,Innovative "Little Giant" Enterprise, and was recognized as the "Sichuan Province
Enterprise Technology Center". Meanwhile, the company is also a national high—tech enterprise, a famous trademark in
Sichuan Province, a member unit of the National Machinery Sealing Association, and has the qualification certificate for
national defense weapon equipment research and development and confidentiality.

The company mainly provides customers sealing solutions and new Ti—based cermet materials. Its products are widely
used in aerospace, national defense and military industry, petroleum and petrochemical, mechanical metallurgy, power,
steel, chemical industry, shipbuilding, medicine and other industries. It has established long—term and stable cooperative
relationships with leading enterprises in various fields and has been unanimously recognized by customers.
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Qualifications

China National Technology Invention Award
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TI-BASED CERMET PROFILE

Ti—-based metal ceramics are composite materials made by sintering ceramic hard phase and metal bonding phase through
powder metallurgy process. It has the characteristics of high hardness, high wear resistance, corrosion resistance, high
temperature resistance, and oxidation resistance of ceramic materials, as well as the good toughness, physical
conductivity, and thermal conductivity of metal materials. Meanwhile, its density is less than half of that of tungsten steel,
and it has a huge cost advantage under the same quality; Titanium resources are abundant, which can save tungsten
mining and increase strategic reserves of rare metals. It is currently widely recognized internationally as a new material to
replace tungsten cobalt hard alloys.

Development History of Metal Ceramics

Tungsten carbide and cobalt carbide are the earliest metal ceramics material, but due to the shortage of tungsten and
cobaltresources, tungsten free metal ceramics have been developed and have gone through three generations so far:

(2]
\ Second Generation 9

o Inthe 1960s i ]
Adding molybdenum to ird Generation
[ i nickel bonding phase Inthe 1980s
i Introducing another type

Inthe 1930s improves the wettability

of titanium based ceramics of Ti-based ceramic

phase toimprove
the wear resistance and

Germany uses nickel
bonded titanium carbide
Developed the earliest
Ti—-based metal ceramics;

and other carbides, thereby
enhancing the toughness

) corrosion resistance of
of the material;

Ti—based metal ceramics.

TI-BASED CERMET GRADES

Density Hardness Bending

Grade (g/cm’) (20°0)  (N/mm?) Material feature and uses
Good wear resistance, high strength, suitable for
ZQQ10XN 7.0~7.3 >86.5 22800  mining drill bits, drill heads, and mining machinery

cutting teeth.
Good wear resistance and corrosion resistance,
ZQQ20XN 6.5~6.8 >87.5 >2600  suitable for corrosion-resistant submersible pump
parts, guide wheels, roller rings, etc.
Wear resistant, corrosion-resistant, with good thermal
ZQQ20XN-1 6.9~7.2 >89 >2500 shock resistance, non—magnetic, suitable for oil well
pump valve balls, valve seats, valve needles, etc.

Excellent corrosion resistance, erosion resistance,
ZQQ30XN 6.6~6.8 >91 >1800 suitable for special-shaped structural accessories with
high corrosion resistance.
Excellent wear resistance, suitable for conventional
ZQQ30XN-1 6.5~6.7 >92 >1700  and deep-sea submersible electric pump parts and anti
erosion mechanical accessories.

COMPARISON OF HARDNESS
PROPERTIES

Perfomance | Unit | (A | (zi02) | (sic) | (siNe | (wo | TI-Based
Density g/cms 3.7-39 | 535-6.0 | 2.65-3.15 | 24-25 13.5-15 6.2~7.9
Hardness HRA 85-93 85-91 87-95 89-95 93Max 86~95
SB:'::int?\ Mpa 280-360 | 900-1150 | 150-550 | 165-200 |1500-3200| 1200~3000
g

e Low density: The density is only 48% of tungsten cobalt hard alloy, and the energy consumption during equipment
operationis reduced by at least 30%. The quantity of products per unit weight is 207% of tungsten cobalt hard alloy.

® High strength: Compared to alumina, silicon carbide, etc., its bending strength is more than 3.5 times higher.

High temperature resistance test Friction performance test

Hardness changesin high-temperature . Q20XN-001  fazk. 35.3N
of Ti-based metal ceramics g A MWE: 8Km
(ZQQ20XN) 16
1.4
86.00 84.70 1.4
84.00 12
82.00 . 5 | > 0.8
80.00 & 08
78.00 ' # os
76.00 0.4 0.3
74.00 °-2J
0
72.00 Ti(CN) W-CO Al203 Si3N4
700°C 800°C 900°C 1000°C1100°C SR ERRHL

® The high temperature resistance performance of e Wearresistance, equivalenthardness, self-

tungsten cobalt hard alloy significantly lubrication, friction coefficient of 1/3 of
decreases at 600 °C, while the hardness of Ti- tungsten cobalt hard alloy, longer service life
based products decreases significantly when the

temperature reaches 1200 °C,
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CORROSION RESISTANCE Ti-BASED CERMET
TESTING SPRAY POWDER

Titanium based metal ceramic spray powder is prepared by agglomeration sintering. The spray powder has uniform

Experimental Grade > ZQQ20XN VS YG6 composition and agglomerated sintered particles are spherical or nearly spherical. The usage temperature can reach 500
‘C —1000 C. The spray powder has stable flowability and binds to the surface of the base metal at = 70MPa.

Sample Size > 15mm*15mm*15mm / 5mm*5mm*16mm Performance Advantages

Highred .
Low ha?'dness Resistance
porosity to adhesive
Acid concentration > 5%. 10%. 20%. 30% _ Resistance
High _ to erosion
hardness . Resistance _ wear
. High to abrasive Resistance
0.20 T r - s e e premre— density grains wear to micro
0.1 1 ot 1 0181 —=— ZQQ20XN-48h | motion wear
0. 16 4 ) —o— YG6-48h 1
. 0. 16 1 1
—4— ZQQ20XN-192h| |
0.14 B 260, 14 1 —w— YG6-192h =
o 0,12 7 *%‘ 0.12 -
EE R ] & - . 1 Application Scenario
i ] & 0.06 1 IAI_\‘W y It can be widely used for high—temperature and wear-resistant surface spraying of aircraft
- — i——_ﬁ. 1 . . . . . . .
0.04 0.04 1 <:jl ] landing gear, extrusion molds, wire drawing equipment, paper rollers, glass industry, crushing
0.02 1 7 0.02 _ - .
000 . . . B e rollers, pump sealing components, etc.
e T T T 1 ) — 0. 00 4 S ———
L) 10 15 20 25 30 1 T l5 T Zw IU
¢ ooy ke (T 5] 10 1 20 25 3
MRS BRI 1E/%
0.20 ] T T T T -— ZQQZOXN-48h 0.20 1 T T T T T T T T T d T
0. 18 —o— YG6-192h 0.18 4 -
B —— ZQQ20XN-192h 1 1
L o v YG6-4$h )
moud N - }: 0.14 1 -
g 0.124 e i 11:3 0.12 4 . A '
== 1 i - T_% | _ S il ;
g% ) E ] Sy s pmaums T
gﬂ.nﬂ~ E g 0. 08 —
% 0.061 7 ) —=— ZQQ20XN-18h | |
0.04 . 0.04 1 —— YG6-192h 7
atca | e ] 0. (5] —+— ZQQ20XN-192h ]
|02 - j —v— YG6-48h
0. 00 B 0.00 1 .
T T T T T T T T T T T T T
5 10 15 20 25 30 5 10 15 20 25 30
BRI /% TR /%

® The surface area of the ZQQ20 XN sample block in contact with acidis 1350mm ; The surface area of
YG6 sample block in contact with acidis 370mm |, The calculation of the loss rate per unit area shows
thatthe ZQQ20XN metal ceramicis only 3% to 10% of YG6 under the same corrosion conditions, and has
a significant anti phosphoric acid corrosion effect.

Date 26 Jul 2023
Time 100748

500x SEM spherical morphology image
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Ti-BASED CERMET
WEAR RESISTANT PARTS

Product Description

ZQQ20XN grade is a cermet material with very good comprehensive performance, and it is a grade that achieves an
excellent balance between wear resistance and impact toughness.

Itis widely applicable to all kinds of drawing dies and cold drawing dies.

In dry friction, an extremely thin TiO2 film is formed on the surface of the cermet, which acts as a self-lubricating surface.
The friction coefficient is only 1/3~1/2 of that of conventional cemented carbide materials. Especially at high temperatures,
it has excellent performance. Excellent oxidation resistance, small temperature deviation, uniform heat conduction, and the
service life of parts is obviously 2~3 times longer than that of cemented carbide.

Product Dimension

Provide cermet blanks or finely ground punch rods according to customer needs, the specific dimensions are as follows:

Dimension Diameter

¢D L+0.6/+1.2 Blank Fine Grind
14 0~100 +0.5/+0.8

15 0~100 +0.5/+0.8

17 0~100 +0.5/+0.8

20 0~100 +0.5/+0.8

22 0~100 +0.5/+0.8

25 0~100 +0.5/+0.8 h6
28 0~100 +0.5/+0.8

30 0~150 +0.5/+0.8

32 0~150 +0.5/+0.8

34 0~150 +0.5/+0.8

50 0~150 +0.5/+0.8

Cermet Bushing/sleeve

ZQQ20XN grades are suitable for bushings/sleeves of various pumps, such as oil (water) equipment, motors of
submersible (water) electric pumps, centrifugal pumps, protectors, rotary support, centering, thrust and sealing of
separator shafts . Under this working condition, the low friction coefficient of the cermet and the self-lubricating
characteristics of the titanium dioxide film on the surface have been greatly exerted in the wear resistance and corrosion
resistance, and the service life of the pump has been significantly improved.

High Wear—-resistant Nozzle

ZQQ30XN grade is a cermet material for high wear resistance requirements, and its high temperature resistance, corrosion
resistance and erosion resistance are stronger. It is especially suitable for small impact static wear—resistant conditions,
such as the most widely used in high—pressure jet nozzles, and its service life is twice that of convental tungsten carbide.

S S [
=
77 !
7 =

Steel strip rol Wire Roller Cold- Drawn Dies

Non—standard Shaped Parts

Zhaogiang ZQQ10XN brand is a new high toughness low magnetic (non-
magnetic) cermet material, which not only has good wear resistance and
acid corrosion resistance, but also has high strength and good impact
toughness. It is located in all kinds of complex special-shaped wear-
resistant parts subject to frequent shocks and vibrations and wear—
resistant parts that require a non—-magnetic environment. The
comprehensive performance is better than that of commonly used
tungsten carbide, and the service life of the parts is significantly longer.
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Ti-Based Cermet Valve & Fittings

Valves and Pipe fittings are new products developed by the application of new material Ti (CN), which are mainly developed

for the harsh working conditions of pipeline valves in the current petrochemical, coal chemical, polysilicon and other
industries.

Compared with traditional structural valves, our products can effectively increase the service life of pipe valves, reduce the
maintenance and repair costs of shutdown equipment, and improve

Product Category

Pipe linin
P d Valve ball - valve
seat ' liner are all
made of Ti-based
cermet
Valve Seat
Ti (CN) powder 1 AESEEER R .
Valve Ball

Application Industry >

Various acid, alkali, salt, gas, liquid, high—temperature steam, and mud
transportation systems in industries such as petrochemicals,
metallurgy, papermaking, power plants, refining, coal chemical, and new
energy battery materials.

Lime water, limestone slurry, gypsum slurry for flue gas desulfurization
and denitrification in thermal power plants, pneumatic ash removal in
thermal power plants, pneumatic conveying of polycrystalline silicon
powder, pneumatic conveying of metallurgical powder, wet metallurgical
sulfuric acid and sand mixture, etc.

Application medium >

Sulfuric acid, hydrochloric acid, lime water, gypsum slurry, black water,
grey water, etc. containing solid particles; Silicon powder, coal powder L
and other high wear, high corrosion, dry powder medium.

Valve ball - valve
seat - liner are all
made of Ti-based
cermet
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The magnetic fluid seal valae

The magnetic fluid seal valve replaces the existing valve stem packing seal (PTFE, flexible graphite, O-ring, etc.) with a
magnetic fluid seal structure.
It can solve the valve leakage caused by the wear of the packing seal and the reduction of the pre—tightening force of the

packing pressure ring after a period of use. Especially for high—-risk medium, it can reduced operating torque, and has
longer service life.

Pole shoe Stem

Dust seal

Magnetic
Fluid Seal
Oring Permanent
magnets
bush
Sealring

Product Design & Simulated Analysis

SX (Nfm"2) URES (rrm)

3.528e+0d4 3.758e-02

2.977e+0d4 3445e-02

2425e+04 L 3.137e-02

1.873e+04 . 2.818e-02

1.322e+04 . 2.505e-02

Fr0Te+02 . 2.192e-02

2.184e+03 1.879e-02

-3.332e+03 1.566e-02

-8.842e+03 1.253e-02

-1.437e+04 | 0.304e-02

-1.988e+04 6.263e-03

-2.540e+04 3.131e-03

.3.001e+04 1.000e-30

Ti-Based Cermet Pipe lining

Compared with fluorine—lined and ceramic—-lined pipes, the flange pipe fittings developed and designed by Ti-Based
cermet materials have longer life, more wear resistance, higher temperature resistance, more corrosion resistance, and
higher negative pressure resistance.

The pressure rating of the flange pipeline is the national standard nominal pressure PN16/PN25/PN4.0, and the American
standard ANSI 150LB/300LB. Flange standard: HG/T20592, ANSIB16.5, etc., can also be customized according to user
requirements.

Gasket
=z Qg— Tongue face
Groove face ,F, T
‘f | Tilining adopts integral

forming method, wall
thickness 5~10mm

The outer tube is integrally cast or
processed, and the material can be
carbon steel, stainless steel, high
alloy steel, etc.

—
Product Category

Cermet non—standard customization

Our company has a strong ability to develop new products for wear-resistant parts, and has a very deep technical
accumulation in the research and application of Ti(CN)-based cermets, which can assist customers in manufacturing
reliable cermet products suitable for different working conditions.

Notes

[ Ti-based cermets should be fully cooled during the subsequent deep processing and grinding process to avoid cracks
due to the heat concentration of the material due to insufficient cooling.

[ Ti-based cermets should be fully cooled during grinding. The grinding efficiency of traditional ordinary diamond grinding
wheels is lower than that of carbide grinding. For specific grinding methods, please consult our engineers.
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