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Low temperature plasma sourcefor surface treatment at atmospheric pressure

PTS-2000 B KSIRIEEE FHRAE RS

PTS-2000 series low temperature plasma source for surface

treatment at atmospheric pressure
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Intelligent control —— fuzzy software
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Power transistor — IGBT
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attractive appearance —— compact configuration
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easy to maintenance —— modular configuration

Please refer to the manual in detail before installing, operating and debugging.
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1 Technique Introduction

The energy of particles in low temperature
plasma is in the range from several electron volts
to several dozens of electron volts, larger than the
bond energy of polymer materials, which can
have the chemical bond of organic
macromolecules split and form new bonds. But
the energy is much lower than high-energy
radiation, only influencing material surface not
substrate  performance. Electrons in low
temperature plasma under non-thermodynamic
equilibrium status are of high energy, which can
have molecule chemical bonds on the material
surface split and improve particles’ chemical
reaction activity. While neutral particles’
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Glow discharge

temperature is  approximate to ambient
temperature. These advantages can provide proper
conditions for thermo-sensitive polymer surface
modification. There are many physical or
chemical changes on material surface by low
temperature plasma surface treatment. The
surface may become coarse by etching, or form
compact cross linked tier, or introduce oxy polar
groups, which can improve hydrophilic nature,
coherence, chromaticity, bio-compatibility and
electrical performance respectively. Having
material surface treatment with proper technique
can have significant form changes of the material
surface and introduce various oxygen groups. It
can have the surface transferred from none
polarity and coherence-proof to polarity,
coherence and hydrophilic nature, which is
beneficial to bonding, coating and printing.
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FEWE: +20%, 50Hz
B X 1000VA
AP 10mm
&% FE K 30mm
i Z: 20kHz
472 3% 2 100~300mm/s
AIEE S >0.3kg
W E: 1m3/min
EHERR:
400(W)x630(H)*320(D)mm3
10. E&: 20kg
11. R 335
M -10C ~ +50C;
A xR <93%;
KAJE 77 86 ~ 106kPa
12. EAEES
B E-25C ~+55C
e 48 <93%(40°C)
KA JE 17 86 ~ 106kPa
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At present corona discharge is often used
to solve surface affinity problems by various
kinds of film productions. But corona discharge
is not suitable to treat three-dimensional objects
because corona can only be used among two
neighboring parallel electrodes and the distance
should not be too big. Flame plasma treatment
is also not suitable because all polymers are
combustible and of low melting point. When
organic materials are in high temperature
flames, they would be of distortion, color
change, coarse surface, combustion and giving
out poisonous gas. In addition, it is hard to
master the treatment technique.

Low temperature plasma current treatment
technique is the optimal scheme for
three-dimensional objects’ surface modification,
with the principal of having high voltage with
high frequency on two electrodes, so as to form
plasma by having arc discharge between the
two electrodes. The plasma can reach treated
objects’ surface by air current blowing, so as to
realize three-dimensional objects’ surface
modification.

2 Technique Parameters

1.1 Rated voltage: + 20%, 50Hz

1.2 Rated power: 1000VA

1.3 treating width:  10mm

1.4 Length of plasma torch: 30mm

1.5 Frequency: 20kHz

1.6 Treating rate: 100~300mm/s

1.7 Gas pressure: > 0.3kg

1.8 Rate of gas flow: 1m3/min

1.9 Dimensions:

400(W)x630(H)*320(D)mm3

2.0 Weight: 20kg

2.1 Desired operating environment
Temperature: -10°C ~ +50°C;
Relative humidity: <93%;
Atmospheric pressure: 86 ~ 106kPa

2.2 Desired storage environment
Temperature: -25°C ~ +55C
Relative humidity: <93%(40C)
Atmospheric pressure: 86 ~ 106kPa
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1. PTS-2000 £&#4 1) Structural representation
of PTS-2000
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B 1. PTS-2000 % & 4N LA
1. HEIEHmA 1.1 Power supply, AC220V
2. BIFEFX 1.2 Power switch
3. RimEJERX 1.3 AC Voltage meter
4. RFHIRE 1.4 AC Current meter
5. wWikEH WY 1.5 Connection cable
6. i 35 4 1.6 Output control plug
7. MK ESA 1.7 Earth connection
8. WmEit 1.8 Airflow meter
9. EBE IRk 1.9 Plasma nozzle
10. Mtk FER L L 1.10 Manipulator fixture
11, =55 S H o ke 1.11 Plasma adsum juncture
12. BIRE A 1.12 indicator light
2. Bk R 2) Install nozzle
(1) Bur kR R ANMT L, HHELHE 1.1 Place the nozzle into the Manipulator,
RSk EAEERL. A some fixation measures should be
& Z R Ak . EE R L A AR R employed to avoid unwanted pull, friction
%1 or scrape of high voltage cable, ground
line and gas pipe
(2) ESTE AP AT Tz a BB 1.2 Adjust the distance between the nozzle
4 10mm ~ 15mm and treated objects within the range of

10mm ~ 15mm
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3) Install mainbody

1.1 The mainbody should be placed on a flat and
solid surface, avoid leaning

1.2 The window of the fan should not be
covered when the plasma source is working

4) Connection

1.1 Connect the earth connection to the earthed
syste

1.2 Connect the power cable to AC220V power

5) Connection of components of output
power control with the control
circuit of manipulator

Insert the output control plug firmly into the
output control socket, secure the plug with a
screw, connect the two control wires with the
control circuit of manipulator. The control mode
is on-off control, plasmas are ejected only if the
circuit is closed. Relays or switches can be
applied to manipulate control components of the
manipulator

4 Operational procedures

1.1 Keep the output control on “off” mode,
switch on the power, push the power
switch up, (push down means off), the
plasma source is prepared to work

1.2 Switch on the output control, and the
plasmas are ejected at once

1.3 Once the plasma source begins to work
normally and the plasmas are ejected, the
current meter will indicate a current value
in the range of 3~4A
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1.4 There is a red LBD on the mainboard for

indicating device status. The LBD is always
bright when the plasma source works normally
(independent on the switch of output control
and the rate of airflow), however, if the light
flashes discontinuously every 0.5 second, there
may be some fault in the nozzle or the high
voltage cable such as open circuit, short circuit
or bad contact, discontinuous flash means some
fault in the fan

5 Caution

1.1 The plasma source is accompanied with
dangerous voltage, Please don’t remove
cover for reparation or adjustment
purpose without authorization.
Maintenance, if necessary, must be
conducted by professional personnel

1.2 The earth connection of mainbody must
be connected to the earth system

1.3 The plasma source will stop working
automatically when the gas supply break
off or the rate of gas flow is lower than
the minimum level

1.4 Please don’t bend the high voltage cable
between the mainbody and the nozzle
acutely

1.5 Please protect the high voltage cable
against being scraped by keen-edged
objects

1.6 Clean the fan and the high voltage
transformer with soft brush every six
months, or every three months on a
grimy environment

6 Appendix

1.1 General components of mixed liquid for
measuring the surface tension and the
value of the surface tension
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PP frz LW LT Kk
(Formamide, %) (2-ethoxyethanol, %) Surface tension, dynes/cm)
425 575 36
485 515 37
54 46 38
59 41 39
63.5 36.5 40
675 325 41
715 285 42
745 255 43
78 22 44
80.3 19.7 45
87 13 48
90.3 9.7 50
93.7 6.3 52
96.5 35 54
2. — AR ) H o AL B ) R 1.2 Requirements for corona surface treatment
T H (items) JEE 4122 P EE Csplice) K Ep(offset WALIE 4 (besmear)
4 Ek(material) \ BRI AME | AN | OWHRIME | K | A | BRI K LA
7K (ink) impregnant | water uv  |impregnant| water uv  |impregnant| water uv
LDPE 38-44 | 42-48 | 46-60 | 38-40 | 38-44 | 40-50 | 38-45 | 42-50 | 48-56
HDPE 38-44 | 42-48 | 46-56 | 38-40 | 38-44 | 38-50 | 38-44 | 42-50 | 48-56
PET 38-44 | 48-60 | 44-62 | 40-46 | 38-44 | 38-50 | 42-48 | 42-60 | 48-56
PP 38-44 | 42-48 | 44-60 | 38-40 |38-44 | 40-50 | 38-44 | 42-50 | 48-56
PVC 38-44 | 42-48 | 42-60 | 38-40 | 38-44 | 38-44 | 38-45 | 40-48 | 48-56
EPDM N/A N/A | N/A N/A N/A | NJA | 4250 | 4456 | 48-56
EVA 38-44 | 42-48 | 42-60 | 38-40 |38-44 | 38-50 | 38-44 | 42-50 | 48-56
B A MBI H A Nanjing Suman Electronics Co.,Ltd.
AN R T R A 41 Sl KR T A No. 41, Tangzi Street, Nanjing
L 1. +86-25-86592881 Tel: +86-25-86592881
1% .. +86-86592891 Fax: +86-25-86592891
HSEL St : 210004 postal code: 210004
13 HE:  http://www.coronalab.net web: http://www.coronalab.net
H, 3. sm@coronalab.net email: sm@coronalab.net
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