AccuPaste™
CNT Heating Paste

Cat. No. TC-1000-1~3
TC-1005-1~3
TC-1010-1~3
TC-1020-1~3

BiONEER
Innovation - Value - Discovery

© Copyright 2022 BIONEER Corporation. All rights reserved.




BiONEER

ration - Value - Discover

AccuPaste™ CNT Heating Paste

User Guide

TC-1000-1~3 TC-1005-1~3 TC-1010-1~3
TC-1020-1~3 TC-1030-1~3

Version No.: 0 (2022-07-01)

Please read all the information in booklet before using the unit

BIONEER Corporation

d 8-11, Munpyeongseo-ro, Daedeok-gu, Daejeon
34302, Republic of Korea
Tel: 1588-9788

Email: sales@bioneer.co.kr

www.bioneer.com



BiONEER

ion « Value « Di: y

Intended Use

AccuPaste™ CNT Heating Paste is developed and supplied for research purposes only.
Certain applications possible with this kit may require special approval by appropriate local
and/or national regulatory authorities in the country of use.

Safety Warning and Precaution

Wear appropriate protection when handling any irritant or harmful reagents. The use of a
laboratory coat, protective gloves and safety goggles are highly recommended. For more
information, please consult the appropriate Material Safety Data Sheet (MSDS).

Warranty and Liability

All BIONEER products undergo extensive Quality Control testing and validation. BIONEER
guarantees quality during the warranty period as specified, when following the appropriate
protocol as supplied with the product. It is the responsibility of the purchaser to determine the
suitability of the product for its particular use. Liability is conditional upon the customer
providing full details of the problem to BIONEER within 30 days.

Quality Management System ISO 9001 Certified

Every aspect of our quality management system from product development, production to
quality assurance and supplier qualification meets the world-class standards.

Trademark
AccuPaste™ is a trademark of BIONEER Corporation.

Copyright
Copyright 2022 BIONEER Corporation. All Rights Reserved.

Notice

BIONEER Corporation reserves the right to make corrections, modifications, improvements
and other changes to its products, services, specifications or product descriptions at any time
without notice.
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Components

Components

AccuPaste™ CNT Heating Paste, 10 Ohm

AccuPaste™ CNT Heating Paste, 25 Ohm

AccuPaste™ CNT Heating Paste, 75 Ohm

AccuPaste™ CNT Heating Paste, 200 Ohm

AccuPaste™ CNT Heating Paste, 600 Ohm

* Note: Please inquire for bulk orders.

Storage

TC-1005-1
100 mi
TC-1010-1
100 mi
TC-1000-1
100 ml
TC-1020-1
100 ml
TC-1030-1
100 mi

Amount
TC-1005-2
500 ml
TC-1010-2
500 ml
TC-1000-2
500 ml
TC-1020-2
500 ml
TC-1030-2
500 ml

TC-1005-3
1L
TC-1010-3
1L
TC-1000-3
1L
TC-1020-3
1L
TC-1030-3
1L

AccuPaste™ CNT Heating Paste must be stored in a sealed condition and at room temperature.

If the storage temperature drops below zero degree, the product can become frozen. If the

storage temperature rises over 90°C, the composition ratio of paste can change due to the

evaporation of solvent.
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AccuPaste™ CNT Heating Paste

Specifications

Standard
Division Note
10 Ohm 25 Ohm 750hm 200 Ohm | 600 Ohm

Components Ceramic Resin -
Exterior Black Visual
Measurement
Operating
o -20~320°C -20 ~ 300°C -20 ~ 320°C -
Temperature (°C)

. . About About About Rotary
Viscosity(cP) 80,000 533000 430,000 80,000 10900  heometer
Drying ; 0 i
Conditions 30 minutes at 300°C Hot Air Dry
Surface About i About 1 About 1 About 1 About ,

Resistance 7.5x 10 2.5x 10 7.6 X 10 6.0 x 10 6.0 x 10 ASTM D991
Q/sq) (85umcoating | (10pumcoatng | (10pmcoating | (B0umcoating | (17 um coating
( q thickness) thickness) thickness) thickness) thickness)
Volume

L 26x10* 25x10% 7.7x10* 1.8x10°% 1.1x102 ASTM D991
Resistivity (Q:m)
Storage Sealed
Conditions At room temperature Siotags

2 BQ-042-101-01
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Product Description

AccuPaste™ CNT Heating Paste is composed of high-performance carbon nanotube materials.
A coating layer maintains the heat-resistance property under high temperature environment
(maximum of 320°C), unlike general heating paste. Temperature elevation rate of AccuPaste™
is faster than that of sheath heater, which is nichrome line type, and electric efficiency is
excellent at low voltage. Moreover, air pollution, noise, and electromagnetic waves production is
low due to heat radiation from CNT paste. Application of AccuPaste™ CNT Heating Paste can
be divided into heat generating material with its high heat conductivity, the ESD/EMI shielding
material based on its electric conductivity, and transparent conductive film for touch screen. In
addition, high performance heating apparatus can be manufactured with AccuPaste™, with a
slim design. Thus, producing a premium-class heating apparatus. Recently, there is difficulty
implementing high performance heating apparatus due to limitation of the materials. Therefore,
the demand for high-performance new materials has increased. AccuPaste™ meets these

requirements and the demand.

L & &

Figure 1. AccuPaste™ CNT Heating Paste.
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Features & Benefits

* CNT nano-material has an excellent dimensional stability with a lower coefficient of thermal
expansion value (a: -2 ~ +5 x 10° K'') compared to the other existing materials.

* High stability against most chemicals and solvents.

» There is no biological infringement or degradation.

» The electromagnetic wave shielding function in AccuPaste™ CNT Heating Paste shields the
electromagnetic waves produced during energization, and the intensity of electromagnetic
wave generated hardly affects the human body.

» High thermal conductivity and capability of far-infrared radiation enable the heating of an
expansive space by instantaneous heat generation and far-infrared radiation.

* Far-infrared rays resonate with water molecules in the living body, which causes biothermal
effect and leads to a physiologically active state.

» The high-heat generating property can be used as a material of a heating device or an industrial

heating material.

4 BQ-042-101-01
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Procedure Details

1. In order to coat a film using AccuPaste™,
prepare coating equipment such as a
scalpel blade, bar coater, screen printer,

etc.

2. Place a paste with a suitable amount of
AccuPaste™ CNT Heating Paste on a PI
(Polyimide) film. Use a PI film that can
withstand a curing temperature of 300°C.

3. Spread the paste uniformly on a film using
the coating equipment. Slower coating
speed yields a more uniform thickness.

BQ-042-101-01
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AccuPaste™ CNT Heating Paste

4. For heat curing, place the film coated with
the paste in a dry oven. Heat the film at
300°C for 30 min.

5. Heating film production is completed.

6. Attach thin copper electrodes on both sides
of the heating film using silver paste as an
adhesive. First spread silver paste onto
each edge of the film, and then attach
copper electrode cut into an adequate size.
As shown in picture on the left, the width of

thin copper electrode is 1 cm.

6 BQ-042-101-01
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7. If a voltage is applied on both sides of
electrodes, heat is generated.

7 BQ-042-101-01
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Problem Comments

« When a layer of heating paste is formed
too thick, it can crack during heat curing
step. If you need a layer thicker than 500
pm, it is recommended to repeat the
coating process multiple times, about

100~200 um thickness per coating.

« When a thick layer of heat paste is
coated, flexibility of heating film decreases.
In order to produce a flexible heating film,
its thickness should be thinner than 300

um.

« When the paste is coated onto surface of a
metal substrate, after heat curing it must be
taken out after allowing to cool down to a
room temperature. If you maintain paste
coated metal substrate at high temperature

after heat curing, it may crack.

* If heating temperature of the film is too low,

When heating temperature is low. increase the voltage on both electrodes or

8 BQ-042-101-01
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narrow the gap between electrodes to

decrease the resistance.

» If AccuPaste™ were applied on a curved
surface, you should make a suitable jig for
coating as shown in the picture to the
left(top). Place a paste with a suitable
amount of AccuPaste™ on a curved
surface and then, turn the jig slowly to coat
AccuPaste™. Please note that the required
thickness can be achieved by adjusting the

thickness between the jig and the surface.

9 BQ-042-101-01
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AccuPaste™ CNT Heating Paste

Description Cat. No

100 mi TC-1005-1

AccuPaste™ CNT Heating Paste, 10 Ohm 500 ml TC-1005-2
1L TC-1005-3

100 ml TC-1010-1

AccuPaste™ CNT Heating Paste, 25 Ohm 500 ml TC-1010-2
1L TC-1010-3

100 ml TC-1000-1

AccuPaste™ CNT Heating Paste, 75 Ohm 500 ml TC-1000-2
1L TC-1000-3

100 ml TC-1020-1

AccuPaste™ CNT Heating Paste, 200 Ohm 500 ml TC-1020-2
1L TC-1020-3

100 ml TC-1030-1

AccuPaste™ CNT Heating Paste, 600 Ohm 500 ml TC-1030-2
1L TC-1030-3

* Note: For a more detailed information of our products or to place an order, please email
nano-support@bioneer.com.

Consult

Batch Catalo
LOT REF 9 A Caution [j—i_] Instructions
Code Number
For Use
Research
“ Manufacturer Use
Only
10 BQ-042-101-01
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AccuPaste™ CNT Heating Paste

HE 8
L
THE
TC-1005-1 TC-1005-2 TC-1005-3
AccuPaste™ CNT Heating Paste, 10 Ohm 100 ml 500 ml 1L
TC-1010-1 TC-1010-2 TC-1010-3
AccuPaste™ CNT Heating Paste, 25 Ohm 100 ml 500 ml 1L
TC-1000-1 TC-1000-2 TC-1000-3
AccuPaste™ CNT Heating Paste, 75 Ohm 100 ml 500 ml 1L
TC-1020-1 TC-1020-2 TC-1020-3
AccuPaste™ CNT Heating Paste, 200 Ohm 100 ml 500 ml 1L
TC-1030-1 TC-1030-2 TC-1030-3
AccuPaste™ CNT Heating Paste, 600 Ohm 100 ml 500 ml 1L

* &n. o2 222 "gHo 20| HigfL|Ch

SR o

AccuPaste™ CNT Heating Paste 2| 23 S 2 A2 Ha 3l

Y At d5tE Ho|H Z2, paste 7t SZ
F

807 22 & A7| W=Z0 90°C 0|2
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HE AFY
4
TE Hl 2

10 Ohm 25 Ohm 750hm 200 Ohm = 600 Ohm
FTHE Ceramic Resin -
ozt Black ot &F
AHE 2Z(°C) | 20~320°C -20 ~ 300°C -20 ~ 320°C -

oF of ot 3|
M (cP) 80,000 B B = 160,000
230,000 430,000 80,000 2|20/ F
Hx =A 300°COll A 30&7¢ FIUX
(] OF OF (] OF
1 1 1 1 1
o 75x10° 25x10"  76x10" 6.0x10"  6.0x10?
BEHMNY (Q/sq) (35 um (10um (10um (30um A7 um ASTM D991
coating coating coating coating coating

thickness) thickness) thickness) thickness) thickness)
HEME (Qm)  26x104  25x10*  7.7x104 1.8x10% 1.1x102  ASTM D991
Mg =d g2 2 A= o
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HE e
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HL|C}. AccuPaste™ CNT Heating Pastel| ™2 2 4]
2l sheath heater2Ct HE 4 71X Aoh, 2 NFYOME OfR ot HMIH UH 282
HOo|EZL|Ct ESH CNTO| 2ot WHE Ql5tY, 57|29, 25 X MAm o] 2 Zio] EF YL
Ct. AccuPaste™ CNT Heating Paste 88 20f= SH g0 oot H/dgAX, 7| MEdo 2ot
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ESD/EMI AtH| 2K, EFHS &% 202 &7 + AL, 2271277 8 2717 M=o H&
0, HE2l s8s A &2 =
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o
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O3 1. AccuPaste™ CNT Heating Paste.
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AccuPaste™ CNT Heating Paste
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HEB

100 ml

AccuPaste™ CNT Heating Paste, 10 Ohm 500 ml

1L

100 ml

AccuPaste™ CNT Heating Paste, 25 Ohm 500 ml

1L

100 ml

AccuPaste™ CNT Heating Paste, 75 Ohm 500 ml

1L

100 ml

AccuPaste™ CNT Heating Paste, 200 Ohm 500 ml

1L

100 ml

AccuPaste™ CNT Heating Paste, 600 Ohm 500 ml

1L

Cat. No

TC-1005-1

TC-1005-2

TC-1005-3

TC-1010-1

TC-1010-2

TC-1010-3

TC-1000-1

TC-1000-2

TC-1000-3

TC-1020-1

TC-1020-2

TC-1020-3

TC-1030-1

TC-1030-2

TC-1030-3

* Note: X|Z0| gt AtMIst ME = CHZ 2| nano-support@bioneer.com 22 29|8A|7| BFEFL|CH.

Batch

LOT Code

“ Manufacturer

REF

RUO

Catalog
Caution
Number

Research
Use
Only

Consult
Instructions

For Use
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