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COMPANY PROFILE

] Company Profile

Guangdong Huasheng Nanotechnology Co., Ltd (hereinafter referred to as "Huasheng") is a leading nano coating solution
supplier in China, mainly engaged in the research and development, production and sales of vacuum coating equipment,
as well as the research and development and application of coating processing technology. With leading strength in
R&D of vacuum coating equipment and coating processing technology, Huasheng provides customers with comprehensive
and integrated solutions.

As a technology-driven enterprise, Huasheng has obtained more than 100 patents, and has a test laboratory with million
-level valued equipments. Huasheng R&D team has Ph.Ds and senior engineers from global famous universities and
research institutes, greatly empowering Huasheng innovation& breakthrough in the field of coating.

Huasheng headquarter and R&D center are located in Dongguan, Guangdong Province, China. Furthermore, Huasheng
establised Chendu Institute, Xi'an North Service Center and set up manufaturing & operation centers and factories in
Dongguan, Zhuzhou, Chengdu, etc. Huasheng has an industry-scale coating service center, always being ready to meet
customer need with 7*24h fast response service.

| Company Honour | Intellectual Property

Guangdong Huasheng Nanotechnology Co., Ltd

100+

Second Prize of Science and Technology Invention of Patent

Guangdong Province in 2021
Dongguan City first (set) key technical equipment project

Guangdong Province famous high-tech products

National high-tech enterprises 6 0 + 8 =

Little giants Invention Software
o Innovative small and medium-sized enterprises patent literature
" Guangdong Doctoral Workstation

Dongguan Nanomaterials (Huasheng) Engineering Technology Research Center
Dongguan key hard coating laboratory of composited ion coating equipment and application

| National Layout Map | Company Certification
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Best choice
]
fov cost-effectiveness

Coating Technology MS+PECVD
- - - = Coating Type Cr/WC/a-C:H
Wear-rvesistant and friction-reducing
- d - h- Y EtChmg SET
OLL coating deposition machine e
Cathodes (humber) 4 | .
Equipment Size (mm) Length4900*Width1800*Hight2950 14
: . B
Cavity Volume (m®) 2 2 i =
~ | !
Effective Coating Area (mm) ®900*1000
Coating Deposition Temperature (°C) <200
Capacity (number of trees) made-to-order
Max. Loading Weigh (KG) 1000
Shaft Diameter (mm) largest dimension®350
Processing time (h) 6-8

Utilized PECVD technology
(maintenance-free, low cost)

Unbalanced Closed Magnetic iR densi
Field Simutation bliddensibtviplasma
-

PECVD technology can achieve
high ionization rate
Fast deposition rate( >1um/h)

Efficient

High coating production efficiency,

production 3 batches/day Coating thickness 2~4 ym

(maintenance-free,
low cost)

3 batches
/day

A 01 by |



Huasheng OLLC coating performance pavameters

. . Transition layer + a-C:H top layer

Technology MS + PECVD

Coating color Black

Coating thickness 2-4um (according to product requirements)

Coating hardness >2500HV
Coating adhesion strength HF1
Friction coefficient | <0.1
Deposition temperature <200°C
Neutral salt spray test (45# steel) <96h

Applications of OLLC coating

Wear-resistant Injection molds Aluminum forming
parts molds

mechanical engineering and other industries:

| E®® CO . L.

Intake valve Piston pin Joint bearing lsoycn?iﬁ(eemg::ﬁrr::englade

e@@//é

Slide bar Rotary hook Auxiliary nozzles Steel collar Internal gear ring

( Applications in automobilefi civil aviation, semiconductors, 3C home appliances, textiles, medical care, )

Medical instrument

Live shaft Lithium battery coating die head

R 03

OLCHO0OPRO Equipment Parameter

Coating Technology MS+PECVD
Coating Type Cr/WC/a-C:H
Etching SET
Cathodes (number) 4

Equipment Size (mm)

Length 4100*Width1200*Hight2500

Cavity Volume (m?) 0.8
Effective Coating Area (mm) ©650*400
Coating Deposition Temperature (°C) <200
Capacity (number of trees) 10
Max. Loading Weigh (KG) 500
Shaft Diameter (mm) @130
Processing time (h) 6-8

a)qeziwolsnd
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TLC1500

Main configuration

/— —\ e Two magnetron cathodes

e Two sets of anode layer ion sources deposited DLC

Effective coating area ERGYALRCTlo[nN)
Equipment characteristics

The anode layer ion source is used to ionize the carbon
-containing gas and deposit the a-C:H coating

DLC, CrN, WC, W-DLC and other coatings can be deposited

/r

|

|

|

|

|

|

|
Vi

The deposition temperature is low, the lowest is 100°CC,
and the substrate is wide

N / e Smooth surface, does not change the product roughness

« The branchus elegans has high hardness and low friction
coefficient

A 05

lon source

&>

Lt P i, ) s A P b b
a-C:H 2-4pm >2000HV Higher than Hf2 .,
m m W & E = FY = rd
Vs
<0.1 <300°C <200°C Black
o I 2 il 7 P sas sk ;v"

Radius of rotation 3.00 mm Load 2N “

Rotational speed | 200 r/min | tofiiSioh e | 25 °C y

Mean friction coefficient 0.18 Ambient humidity | 43% =
— R & S, 2 2

DLC thickness(3.7um) Hardness > 2000HV0.025 Indentation binding force (VDI3198)HF1 class VS

Applications in fuel vehicles

Piston ring

Spiracle

Application in decoration industry

LIy
o

Radius of rotation 3.00 mm Load 2N -
Rotational speed 200 r/min (e,f,';gr‘gtﬂre 25°C n
"

Mean friction coefficient 0.93 Ambient humidity | 43%

Car black metal interior

Application in home appliance industry

as 100°C

Autemobile fuel engine

l I DLC Smart Ring

Piston pin Camshaft

o f*»

DLC Watch

<

DLC Spectacle Frames

1.y |



O Heater

Equipment introduction and structure

O
%,

Magnetic wave coil Laser source

Anode

Laser filtered arc LAS800 coating equipment uses pulsed laser + arc
technology, combined with a rectangular magnetic filter tunnel. It can
deposit ultra-low friction coefficient, low roughness, and ultra-hard
ta-C coating, which is suitable for larger parts.

ta-L [ oating equipment
LASH00

824n0s Uo7

Graphite
Target

Heater

Technical features

N
o
H
@
2

Advanced Technology TechnologyPulse laser + arc technology accurately controls arc spot movement.

GV LIRS R R TS Laser scanning avoids overheating of the target and reduces the formation of large particles.

Low roughness The composite magnetic field filters the droplets generated during the ionization process and has low surface roughness.

Large uniform The combination of cylindrical target and rectangular magnetic filter tunnel, uniform coating area is large, suitable for larger parts.

Excellent performance Ultra-low friction coefficient, low roughness, super hard, scratch resistance, wear resistance, improve product life.

Application area Discharge diagram

» Main application areas: new energy, smart wearables, consumer
electronics, high-precision processing

1
O A
-— ,.—’ =
. Ty
g /o
/S
Bipolar Plates Smart Ring m Schematic diagram of laser driven arc discharge Discharge photos

Laser ta-C coating performance

Coating Deposition
thickness(pm) 0.1-15 temperature(°C) 200
tioxidant
Hardness(GPa) 5-60 teagel::tlu:enPC) 450
. Roughness (um) <0.08 (thickness<0.8um) | efepiieriFeldelelcaith Itl:;;asrri?ttaannci:;,fg;l; SpRGHLI
Uniform
coating area WS CTEIEN <10° (Dry friction) coe;i:;f:r';?cw) <0.1 (Dry friction)

Smooth '\ | HA00mm*65(

surface
ow roughness |

Application matrix Vcaerious types of steel, titanium alloy, aluminum alloy, copper alloy, cemented carbide, etc.

"Thicknes: |
\ 0.1-15pm

(Laser energylfrequency) ( Coil current ) (Electron absorber) (Target voltage) (Bias voltage) (Chamber pressure)

" Hardnes:
5-60GP:=

A 07 osAa



l EHD" l '"5 Huasheng independently developed a new composite machine TC800 Plus, which combines the advantages of ion source,
\ ~—

b

magnetron sputtering, and multi-arc ion plating technology to meet different film performance requirements.

1000 py g

Arc L4100*W1850*H2300
2400pcs 200
500 1
»650*400 3-6
Vacuum(Turbo)
© Arc 2
_ TC800 PLUS
= oy m &k | S e B “u B =
Flexible LLow cost 1
. set
automation per piece !
Arc1
Arc 3 E . A
3*Arc+1*Cathode
. Etching
mass. Misaligned arrangement F H
production <200°C G
High cost effective and
short production cycle

MS
R 09 04



TCAOO Plus Model Intvroduction
(

Plasma etching

High-energy plasma effectively cleans product surfaces; Post-maintenance is convenient and flexible;
High-energy plasma can efficient etching product surfaces.

Transition layer deposition: Magnetron sputtering

Non-balanced magnetic field design, high utilization rate of targets;
Optional transition layer: Cr, WC, Ti...; High-quality coating, low coating stress.

ta-C layer: AIP

3 arc graphite target sources plus permanent magnet achieve high efficiency and uniform deposition
ta- coating with high hardness and high wear resistance.

Equipment application

o

Tool Life/minutes
Tools:

mm| +100% Workpiece:

Aluminum substrate

10 (3W; copper thickness 70)
Cutting Parameters:
Cutting speed Vc = 264m/min

8 Milling speed F = 0.96m/min
Cutting depth ap = 4.8mm ) 10m Wear Chart-TC200
Cooling method: Air cooling

6
Test Results:
Huasheng TC200 coated tool can

4 process 10m;
K manufacturer's T-coated tool life
is 5m;

5 Cutting life increased by 100%
Data source:
Huasheng Cutting Laboratory 5m Wear Chart-Manufacturer C

0

Competitor HuaSheng®TC200
A1l

Equipment technology

HUASHENG® TC200- Aluminum alloy processing coating

HuaSheng®TC200

¢ Processing of aluminum substrate
¢ Plastic processing

WA TN
!”' LI

Coating composition

.y )
.|'|_ i

¢ Processing of aluminum-siliconalloy (Si < 12%)

3
)
\
.

Coating color dazzling
Coating thickness (um) 0.35+0.05
Coating hardness (Gpa) >40
Friction coefficient (dry) <0.1
Coating temperature (°C) <200
Maximun operating temperature (°C) <450

124



Internal surface
coating egquipment

High ratio
i between lengith
. andlinternal
{ PECVD with \ diameter
' hollow cathode | \ (up to 20:1)
discharge ‘
technology

Thickness | " Hardness
2-30um | ;3 5-25GPa

Internal surface DLC coating
— anti-corrosion and lubrication

HPLABOO

A13

Internal surface OLLC coating

» Carbon-based coating, low adhesion tendency, excellent anti-corrosion property

High
coating
hardness

Anti
-corrosion

» Highhardness, low wear volume, high shear strength of multilayer structures
Characteristics

» Smooth surface, donotincrease surface roughness during coating process,
effectively avoid changing tube structure and fluid flow state

High
adhesion
strength

Anti-wear

Application areas

Advanced technology PECVD with hollow cathode discharge technology
- High ratio between length and internaldiameter
Large range ofitibs’size (up to 20:1) and long tube length (up to 3m) -
i . Easy to adjust coating thickness B - o
Large range of performance adjustment capability Ihardness/element doped, etc. P
: . Software is simple to operate and easy to adjust process
atignstolieqtipment parameters chemicalengineering daily life

Internal Internal Internal Internal
d50mmx50mm d75mmx200mm ®100mmx250mm d150mmx200mm

Internalsurface OLLC coating performance parameter

PECVO with hollow cathode discharge technology—property of OLLC coating

Thickness (um) 2-30

Hardness (GPa) 5-25(Adjustable hardness according to actual application scenarios)—— 304 Stainless steel=2GPa

Wearrate <107 (Dry friction )J—— 304 Stainless steel wear rate=10" mm’/(N -m)

Coefficient of friction 0.1-0.2(Dry friction)

Deposition temperature <250

Application base materials Various steel materials, Ti, Al, Mg, Ni alloys, SiC/Si materials

Deposition rate 20.5 ym/min

1448



RECOMMENLOEDO PROLESS

FOR TRIBUOLUOGICAL COATING

| Tribology Coating Process Table

Coatin .
a-C-H

Magnetron
Rl LA < ctering & PECVD

Thickness(um) 2-4

Hardness(HV) 2000-3000

Coe. of friction 0.05-0.15

Highest temp. <300°C

Coating temp. <200°C

a-C:H:w CrN ta-C ta-C plus

T
= 1-20 0.3-1.0 0.2-10.0

800-2200 1600-2000 4000-6000 2500-7500
0.1-0.2 0.5-0.6 0.05-0.15 0.05-0.15
<350°C <700°C <450°C <450°C
<200°C 150°C-300°C <200°C <200°C

Sliding friction and

SEehinaAds turn of axis,shaft

Heavy loading

Parts

Nonferrous metal,
plastic

Nonferrous metal,

plastic

Huasheng DLC coating application recommendation (wear-resistant parts)

. Friction
Coating Hardness coefficient

a-C:H >2500 <01

Typti_cal
A coatin
material (HV) (dry) thickness?pm)

2-4
(according to product
requirements)

Service
temperature
)

Deposition
temperature
c)

<200

Binding power
(legigl)

As low as

HF1

Attrition rate Colour

Black

10-2mm3N-"m-"

Coating Very low
characte coefficient

Ultra-high
wear

-ristics of friction resistance
Application
field
Aerospace New energy vehicle 3C electron

RA15

Tool and mould

Excellent

corrosivity

©

Energy equipment

COMPIONENT LCOATING

| Application of DLC coating in industry

Drive unit

SOLUTIONS

164



Compaonent Coating Equipment

TLC Series

LAS Series

TLC1500

N J \ /
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