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3M™ Boron Nitride
Cooling Fillers

Introduction

3M™ Boron Nitride Cooling Fillers
(BNCF) are engineered to help improve
thermal conductivity in polymers while
maintaining or improving electrical
insulation. Their unique properties
make these additives beneficial for
many thermoplastic, elastomer and
thermoset resins used in a wide variety
of electrical and electronic applications
— including thermal interface materials
(TIM), 5G, consumer electronics and
automotive applications.

3M Technical Ceramics offers a family
of boron nitride cooling filler materials:

e 3M™ Boron Nitride Cooling Filler
Platelets: powders of highly
crystalline single platelets

e 3M™ Boron Nitride Cooling Filler
Agglomerates: soft, randomly
oriented aggregated platelets

e 3M™ Boron Nitride Cooling Filler
Flakes: hard, oriented aggregated
platelets

3M Boron Nitride Cooling
Fillers

3M boron nitride cooling fillers are
a versatile ceramic material offering
thermal conductivity, temperature
stability, low loss factor, chemical
resistance, high reflectivity,
lightweighting and electrical
insulation. The structure of layered
hexagonal plates provides
outstanding lubricating properties
and is non-abrasive to tooling.

3M boron nitride products are
manufactured at fully dedicated,

ISO 9001- and 14001-certified
facilities. Our manufacturing processes
are optimized for quality, efficiency and
consistency — helping ensure reliable
and repeatable product performance.

Expertise in Production
and Customer Service

With over 50 years of boron nitride
manufacturing experience in our
German Center of Excellence, our
experienced specialists will work

with you to optimize your polymer
performance. With our broad

portfolio offering, 3M engineers will
assist you in selecting the correct grade
for your application.

For more information, contact us at
cpm.technical-ceramics@mmm.com.

Product Information

Typical Physical Properties

(Not for specification purposes)

o) <0.7%*
c <0.2%*

B,O, <0.1%++*
BN >08.5%**+*

*

Platelets CFP 001: O <1.2%

Platelets CFP O03E and 003SF: O <1.1%

Platelets CFP 003: O <1.0%

Platelets CFP 007HS: O <0.6%

Platelets CFP 006, 0075, 009 and 0012: O <0.5%
Agglomerates CFA 250S: O <10.0%

** all Platelets CFP 001-CFP 012: C <0.06 %
Platelets CFP 012P: C <2.0 %

*** Platelets CFP 001and 003SF: B,0,<0.2%

**** BN content is calculated as (100% minus B,O,,
0, C, Si, Al, Fe, Ca, without loss on drying)
Platelets CFP 001, 003, O03E and O03SF:

BN 298.0%

Platelets CFP 012P: BN 297.0%
Agglomerates CFA 250S: BN 280.0%,
contains an inorganic binder

Note:

e Cooling Filler Platelet (CFP)

e Cooling Filler Flake (CFF)

e Cooling Filler Agglomerate (CFA)



3M™ Boron Nitride Cooling Fillers — Grade Profiles

3M™ Boron Nitride Cooling Filler Platelets 3M™ Boron Nitride Cooling Filler Platelets

CFP 003E, 003, 006,0075,009 and 012 CFP 001 and 003SF

Optimal all-purpose grades for injection molded Preferred for thin films <25 pm and fibers, fine channels

and potting resin parts. and windings. 3M CFP O03SF platelets have a controlled
top size.

1pm ) - ) 1 um .
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SEM micrograph: Grade CFP 0075 SEM micrograph: Grade CFP 003SF

3M™ Boron Nitride Cooling Filler Granulated Platelets 3M™ Boron Nitride Cooling Filler Platelets

CFPO12P CFP0O07HS

Boron nitride platelets spray-dried with organic binder Ideal for thin films down to 50 um due to its controlled
for better processability (P). Intermediate granulates top size as well as for injection molded parts and pads
for high flowability and dosing velocities during feeding with increased in-plane thermal conductivity.

that disaggregate during compounding.
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SEM micrograph: Grade CFP 012P SEM micrograph: Grade CFP 007HS

3M™ Boron Nitride Cooling Filler Flakes 3M™ Boron Nitride Cooling Filler Flakes

CFF 500-3 and 200-3 CFF 500-15 and 200-15

For injection molded and potting resin parts with high For potting resin parts with high through-plane thermal
through-plane thermal conductivity. Boost thermal conductivity. Boost thermal conductivity of compounds

conductivity of compounds as secondary filler. as secondary filler, preferred for lowest viscosities.

¥

100 pm ) ) 100 um
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SEM micrograph: Grade CFF 500-3 SEM micrograph: Grade CFF 500-15



3M™ Boron Nitride Cooling Filler Agglomerates
CFA 50M

Mix (M) of agglomerates, platelets and boron nitride
clusters. Excellent for potting resins and encapsulation
of electronic devices.

100 pm

SEM micrograph: Grade CFA 50M

3M™ Boron Nitride Cooling Filler Agglomerates CFA 75

Soft agglomerates for high filler loadings and isotropic
thermal conductivities. Used in potting resins and
conformable TIM foils or pads with thin bond line
100-150pm.

o

——
SEM micrograph: Grade CFA 75

3M™ Boron Nitride Cooling Filler Agglomerates
CFA 2508

Boron nitride platelets spray-dried with inorganic binder
to spherical (S) granulates for high flowability and dosing
velocities during feeding. Ideal for TIM pads.

5% ¢ 5

biis
100 pm

SEM micrograph: Grade CFA 150

3M™ Boron Nitride Cooling Filler Agglomerates
CFA 100

Soft agglomerates for high filler loadings and isotropic

thermal conductivities. Best fit for potting resins and

conformable TIM foils or pads with thin bond line

150-200um.
- 2

100 pm

SEM micrograph: Grade CFA 100

3M™ Boron Nitride Cooling Filler Agglomerates
CFA 150

Soft agglomerates for high filler loadings and isotropic
thermal conductivities. Used in potting resins and
conformable TIM pads with bond line above 200um.

100 um

SEM micrograph: Grade CFA 2508




Powder Characteristics

(Not for specification purposes)

Particle Size Distribution
d(0.5) um d(0.9) um d(0.9

7) um

d(0.1) pm
n.a

.a. 0.5**
0.5-2.5 1.3-8.8
1-2 2-5
0.5-2 2-6
1.5-3 4.5-8
1.5-3 5-8
2-3.5 6-8.5
2-3.5 6-12
2-4.5 8-14
65-120 125-190
5-10 15-30
5-16 25-55
10-35 50-80
20-80 120-200
8-20 40-100
140-260 300-530
5-120 140-240
20-150 160-400
5-55 65-210

0.8**
n.ax**
8.5-22.5
6-14
10-20
10-20
12-25
14-32
20-40
200-300
35-70
75-115
95-145
240-360
120-210

Bulk density determined according to ASTM B329/1SO 3923-2
(Scott density) and according to ISO 23145-2 (DIN density)

Particle size distribution measured by laser light scattering

(Mastersizer 2000, dispersion in ethanol)

<450

<450

Surface Area
(m?/g)

Bulk Density,

Bulk Density,

Scott (g/cm?) DIN (g/cm?)

<30 Platelets CFP 001
<15 Platelets CFP O03E
<18 Platelets CFP 003
<20 Platelets CFP O03SF
<8.5 Platelets CFP 006
<13 Platelets CFP 007HS
<5.5 Platelets CFP 0075
<55 Platelets CFP 009
<0.25 - <4.5 Platelets CFP 012
- 0.3-0.55 <3.5 Platelets CFP 012P*
- 01-0.4 <35 Agglomerates CFA 50M*
- 0.25-0.4 <3.5 Agglomerates CFA 75*
- 0.25-0.4 <3.0 Agglomerates CFA100*
- 0.3-0.55 <3.0 Agglomerates CFA150*
- 0.3-0.6 <4.5 Agglomerates CFA 250S*
- 0.25-0.5 <75 Flakes CFF 500-3*
- 0.3-0.6 <10 Flakes CFF 200-3*
- 0.5-0.7 <3.0 Flakes CFF 500-15*
- 0.5-0.75 <3.0 Flakes CFF 200-15*

*

Particle size distribution measured by laser light scattering (Mastersizer 2000, dry, 0.1 bar)
**  Data determined by means of SEM pictures

*** Can include soft agglomerates with 50-100 pm

For calculation purpose: Density of bulk hBN 2.25 g/cm?®




Product Storage, Packaging

Handling and Safety 3M™ Boron Nitride Cooling Fillers standard packaging.

The substance boron nitride (CAS No. 10043-11-5, EC No. product

233-136-6) which comprises the 3M™ Boron Nitride Cooling mm

Fillers products (all grades) is designated as Active on the CFP 001

TSCA Inventory and complies with all REACH obligations CFP 003E X

(directives 1907/2006/EC) of manufacturers/importers/ CFP 003 X

downstream users. CFP003SF X

The products contain less than 0.1 wt% Diboron Trioxide, CFP006 X

an unavoidable impurity which is a Substance of Very High CFPOO7HS X

Concern (SVHC) according to Article 59 of REACH. To the CFP 0075 X

best of 3M’s knowledge, 3M™ Boron Nitride Cooling Fillers CFP009 X

products do not contain at greater than 0.1% by weight CFP 012 X

any other substances on the candidate SVHC list. This CFP 012P X

declaration reflects the substances on the candidate SVHC CFF500-3 X

list, effective January 2022. CFF200-3 X
CFF500-15 X
CFF200-15 X
CFA50M X
CFA75 X
CFA100 X
CFA150 X
CFA 2508 X

Note: 1kg samples available

Warranty, Limited Remedy, and Disclaimer: Many factors beyond 3M’s control and uniquely within user’s knowledge and control can affect the use and
performance of a 3M product in a particular application. User is solely responsible for evaluating the 3M product and determining whether it is fit for a
particular purpose and suitable for user’s method of application. User is solely responsible for evaluating third party intellectual property rights and for ensuring
that user’s use of 3M product does not violate any third party intellectual property rights. Unless a different warranty is specifically stated in the applicable
product literature or packaging insert, 3M warrants that each 3M product meets the applicable 3M product specification at the time 3M ships the product.
3M MAKES NO OTHER WARRANTIES OR CONDITIONS, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED WARRANTY OR
CONDITION OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR ANY IMPLIED WARRANTY OF NON-INFRINGEMENT OR ANY
IMPLIED WARRANTY OR CONDITION ARISING OUT OF A COURSE OF DEALING, CUSTOM OR USAGE OF TRADE. If the 3M product does not conform to
this warranty, then the sole and exclusive remedy is, at 3M’s option, replacement of the 3M product or refund of the purchase price.

Limitation of Liability: Except where prohibited by law, 3M will not be liable for any loss or damages arising from the 3M product, whether direct, indirect,
special, incidental or consequential, regardless of the legal theory asserted, including warranty, contract, negligence or strict liability.

Technical Information: Technical information, recommendations, and other statements contained in this document or provided by 3M personnel are based
on tests or experience that 3M believes are reliable, but the accuracy or completeness of such information is not guaranteed. Such information is intended for
persons with knowledge and technical skills sufficient to assess and apply their own informed judgment to the information. No license under any 3M or third
party intellectual property rights is granted or implied with this information.
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