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The information provided in this Technical Data Sheet (TDS) including the recommendations for use and application of the prodt
knowledge and experience of the product as at the date of this TDS. The product can have a variety of different applications as w
cation and working conditions in your environment that are beyondERAEGH s Itherefore, not liable for the suitability of our produc
the production processes and conditions in respect of which you use them, as well as the intended applications and results. We
WKDW \RX FDUU\ RXW \RXU RZQ SULRU WULDOV WR FRQ¢ UP VXFK VXLWDELOL
respect of the information in the Technical Data Sheet or any other written or oral recommendation(s) regarding the concerned |
In cas&KERAFOLwould be nevertheless held liable, on whatever legeEgAEQES liability will in no event exceed the amount of the ¢
cerned delivery. KERAFOLproducts are sold pursuant ®KERAFCIs Terms and Conditions of sale and delivery in effect from time t
a copy of which will be furnished upon request.
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KERAFOL®

Your partner for Thermal Solutions and Development Services!

v

100%
Quality Assurance Environmental-Friendly
-
ql ‘\
J
International Distribution Network Optimum Price-Performance-Ratio
Experienced, innovative Modern production
and customer-oriented facilities

Many years of experience with oxidic a@dr ceramic tapes are manufactured on the

non-oxidic ceramic materials, continudlasest production facilities, either as standard

development of innovative and custom&Yd FXVWRPHU VSHFL{F SURGXFWY LQ D FRQWLQXR?>
focused solutions, and a global sales a®lURFHVV 7KH ¢(OPV FDQ EH RUGHUHG DV HQGOHVV
distribution network with short delivery timeked material, or already individually punched

DUH MXVW VRPH RI WKH lihnksBvel@hickadsseZ. HhBrely tRe(lelxible

of the leading specialists and manufacturé&k'f UDPLF ¢ OPV FDQ EH SURFHVVHG LQ FXVWRPHU
for thermal management solutions. VSHFL¢{F JHRPHWULHYV
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Innovation in Technology and Environmental Protectic

Development, quality
control and evironmental KERAFOL® — Customer
compatibility satisfaction in all areas

In order to offer our customers competdBRAFCloffers a wide range of products,

customized advice and individual probseitable for diverse applications, as for exan

solutions, our engineers and staff are constiantly micro-electronics, power supply, whit

doing research, development and tests onguaas, telecommunication or AC-DC- conve

innovative and high quality materials intens:

in-house R&D laboratory. Through tests

during product development, we guarante®thidoremost goal is to provide our custome

environmental compatibility of all raw matewidts,competent, customeroriented probler

the manufacturing process and the recycladmlityions, which we guarantee through co

of our products. tinuous quality control, optimization of proce
ses and manufacturing steps.

All Keratherm products are RoHS- and

REACH compliant!

-

A.
ZUZ®
AU

Ay

/

Research & Development

Future-Oriented

Many years of experience and a wide variety of innovative solutions mékes KE
\RXU HVVHQWLDO SDUWQHU LQ WKH ¢HOG RI 37
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Thermal Management and Keratherri:

Why “Thermal Solutions”?

The continuously increasing technical demands, placed by the electronics industry o
nic and electrical devices, have led to a dramatic rise in the problem of heat generation
frequencies, component miniaturization, enhanced functionality and increased device p
ratings all lead to high temperatures that need to be controlled to ensure excellent long term stabllity
and durability. Heat sinks, cooling plates and ventilators are often used to dissipate the heat and to
reduce the temperature of the electrical circuits to a minimum.

The thermal coupling of suitable conducting materials is also gaining importance in this area.

KERAFCOL with Keratherm products, offers an effective, uncomplicated and cost-effective range
of products for this purpose.

About Keratherm

Keratherm are highly flexible products that are comprised of thermally conductive and electrically
LQVXODWLQJ SRO\PHUV HLWKHU VLQJOH RU PXOWLFRPSRQHQW (OOHG ZLWK

Keratherm, when mechanically reinforced with fibre glass or other materials, offers the user
a versatile product that is superior to conventional ceramic or mica discs.

Keratherm Products: Advantages and Properties
¢ HUDWKHUP KHDW FRQGXFWLQJ ¢OPV DUH FKDUDFWHUL]HG E\ WKHLU KLJK
@ In contrast to discs made of mica, aluminum or polyamide, Keratherm can be used without a heat conducting compound.

€ Compared to conventional heat conducting materials, Keratherm does not dry out during continuous use,
thus retaining its good thermal conductivity properties over the years.

€ By using Keratherm products, mounting problems, such as smearing and assembly errors, can be avoided.
@ Silicone-based Keratherm facilitate component mounting, thanks to their self-adhesive properties.

@ Single-sided adhesive coating is also available, and allows long term attachment, even up-side down.
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Thermal Grease

Phase-Change-
Material

Softtherm Films
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Keratherm Products

Standard Films

Standard Films white, green, pink, red, brown and the MT-films have a smooth surface, in
order to ensure that there is no entrapped air that would interfere with the heat transfer between
the component and the heat sink. The material smoothes out microscopic irregularities in the
contact surfaces, which improves the thermal interface and therefore increases the heat dissipation.

7KH WKHUPRSODVWLF HODVWRPHUH 07 ¢OPV SURYLGH YHU\ JRRG LQVXODWLQ.
and thermal characteristics.

Standard Films silicone free
6LOLFRQH IUHH VWDQGDUG 40PV DUH XVHG ZKHUHYHU WKH XVH RI VLOLFRQF

H[FHOOHQW WKHUPDO DQG HOHFWULFDO SURSHUWLHV WKHVd,¢cOPV DUH FKD
resistance.

Thermal Grease

Thermal Grease is especially characterized, by its good plasticity and very low thermal resistance.
There is no drying out or leaking of the silicone components.

Phase-Change-Material

Phase-Change-Material comprises a combination of hot-melt waxes with or without support. These
(.OPV VPRRWK RXW HYHQ WKH VPDOOHVW LUUHJXODULWLHY EHWZHHQ WKH SF
optimizing the contact between the surfaces and increasing the heat transfer.

Softtherm Films

Softtherm is the ideal material for smoothing out even large component irregularities. Thanks to
its outstanding compressibility, it produces an optimum thermal contact combined with electrical
insulation. The supplied thicknesses range from 0.5 - 5.0 mm. Other thicknesses or shapes are
available on request.
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Keratherm Products

Graphite Films

*UDSKLWH )LOPVY DUH EDVHG RQ SXUH JUDSKLWH 7KH ¢(OPV DUH DYDLOD
(OOHG DGKHVLYH RU VWDQGDUG DGKHVLYHV IRU VSHFL{F DSSOLFDWLRQYV

Adhesive Films
The Adhesive Films KL 90 und KL 91 are thermoconducting, electrically isolating, double sided

DGKHVLYH ¢OPV 7KH\ KDYH DQ HIFHOOHQW SHUPDQHQW DGKHVLYH VWUHQJ
and outstanding insulation characteristics at the same time.

Thermal Adhesive

Two component liquid thermal dispensable adhesive with high bond strength, room temerature curing.
7TKLIRWKURSLF DQG ¢OOLQJ VXUIDFH VWUXFWXUHYV

Adhesive Coating

$GKHVLYH &RDWLQJ (YHU\ (OP W\SH WKHRAFOWf YA WV RZQ VSHFLDO DGKHVL)
YDULHW\ RI DGKHVLYHV ZLWK YDULRXVY DGKHVLYH VWUHQJWK IURP ORZ WR
transfer.
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Speci ¢ Values and Characteristics

Standard Films

thermal thermal breakdown  measured i
hardness characteristics

conductivity ~ resistance voltage thickness

W/mK K/W N9 mm Shore A
86/82 UHG ZLWK ¢ EUab JO DWW 1.0 0.250 60 - 70 very high thermal conductivity 2
86/60 gS|a|;S N ZLWKR XA/.\f3 JEU %.14 50 0.250 45 - 60 high thﬁi;rrr]]ailsg?;t?jounctivity and19
86/50 Keratherm pink 85 0.16 15 0.225 70 - 80 high thermal conductivity
86/30 Keratherm white 2.5 0.22 1.5 0.225 70 gd®@ thermal conductiv@glation 16
86/37 Keratherm green 1.8 0.32 8.0 0.225 65 - 75 high isolation
70/50 EURZQ ZLWK ¢(EAUH JOIMMV 5.0 0.250 80 - 90 good price-performance-ratio 2

Standard Films silicone free

thermal thermal breakdown  measured eSS SRS
conductivity ~ resistance voltage thickness
W/mK K/W N9 mm Shore A
U90 silicone free 6.0 0.082 4.0 0200  70-gsoicone free, high thermal g

conductivity

70 85silicone free, high thermal

U 85 silicone free 3.0 0.165 6.0 0.200 - &nductivity and high isolatior

U 80 silicone free 1.8 0.20 4.0 0.150 80 -90 silicone free 2
MT103 (ODVWRPHU ¢ Q.B 0.39 10.0 0.280 70 - 80 silicone free, high isolation 2
MT 102 (ODVWRPHU ¢ Q.P 0.53 10.0 0.250 65 - 75 silicone free, high isolation 2

Thermal Grease

thermal thermal measured _
characteristics

conductivity ~ resistance  thickness

W/mK K/W mm

KP 97 ~EBFLE 0D %% Wi 06'.51'3 o 0.025 silicone based 26
component

KP 98 FHUDPLF ¢0O %% VLO IO'E)Ie QH 0.025 silicone based, low thermal resistance 2
component

KP 99 A '6% VL OO'TCE)&Q H 0.025 very low thermal resistance 26
component

kp1p  Slicone free thermal ) 0.006 0.025 silicone free 26

compound
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Gap Filler Liquid

thermal

Speci ¢ Values and Characteristics

dielectric

conductivity viscosity breakdown density hardness characteristics
W/mK Pas N9 PP g/lcms Shore 00
GFL 3020 1.8 45-70 20 2.3 45 - 60 OLTXLG JDS ¢470HU
GFL 3030 2.9 40-70 12 2.6 40 - 60 OLTXLG JDS ¢(¢4O0OHU

Softtherm Films

thermal

thermal

conductivity  resistance
W/mK K/W
86/600 G6RIWWKHUP ¢ ®BPR 0.2
86/525 G6RIWWKHUP ¢ ®B 0.22
86/500 6RIWWKHUP ¢ ®R 0.25
86/450 OG6RIWWKHUP ¢ GIB 0.27
86/300 6 RIWWKHUP ¢ 3B 0.41
86/325 G6RIWWKHUP ¢ R 0.41
86/320 6 RIWWKHUP ¢ QCB 0.50
86/225 6RIWWKHUP ¢ CR 0.60
86/228 G6RIWWKHUP ¢ R 0.6
86/235 G6RIWWKHUP ¢ CR 0.60
86/238 O6RIWWKHUP ¢ QCBR 0.6
86/128 G6RIWKHUP ¢ OP15 0.8
86/125 G6RIWWKHUP ¢ AP 0.80
86/200 6RIWWKHUP ¢ AP 1.20

Softtherm Films silicone free

brsﬁ:igg(\;vn E(iecisng:sd hardness characteristics
N9 mm Shore 00
1.5 0.500 60 - 75 high thermal conductivity 4z
1.0 0.500 65 - 75 high thermal conductivity A(
50 0.500 65 - 75 very good thermr_;\I and dielect%

characteristics

7.0 0.500 60-75AH[LEOH KLJK WKBBUPDO
6.0 0.500 35-50 soft, high thermal conductivity 3
50 0.500 o5 38very Soft, gotioedsdielectric prop%r?
6.0 0.500 30~ 45aghisL:v|; ge?]z?vi\éx oLr: bHolt_hQsig%sU e
6.0 0.500 30 - 45 double layer 34
6.0 0.500 25-40 soft, high thermal conductivity 3
6.0 0.500 25 -40 double layer 35
6.0 0.500 10-25 double layer 32
6.0 0.500 10-25 soft, high compressibility 3:
8.0 0.500 10-20 soft, highly compressible 3

thermal thermal

conductivity resistance

W/mK K/IW

U 281 Softtherm epoxide resin 2.0 0.60
Ac 500 Softtherm silicone free 4.2 0.3

brsg::gg;vn ?P\ieciilg:sd hardness characteristics
N9 mm Shore 00
7.0 0.500 55 - 65 good compressibility, silicone free
2.0 0.500 60 - 75 silicone free 45
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Speci ¢ Values and Characteristics

Graphite Films

measured

LI GIESS

thermal thermal breakdown
conductivity resistance voltage
W/mK K/IW N9
highly compressed not
S 900 *UDSKLWH ¢ O 5'5 0.08 insulating
90/10 *UDSKLWH ,OBS5 009 Mot
insulating

Adhesive Films

0.290

0.200

measured

thickness

hardness characteristics
mm Shore D
25-35 highest thermal conductivity 49
25-35 good thermal conductivity 48

thermal thermal breakdown
conductivity resistance voltage
W/mK KIW N9 PP

thermal conductive,

hardness characteristics
mm Shore A
thermoconducting and isolatin
0-300 45 DGKHVLYH ¢ O
0.300 59 thermoconducting and isolatin

DGKHVLYH ¢0O

characteristics

KL 90 DGKHVLYH ¢(OP4Z LW K BRRW 20.0
tEUH JODVYV
thermal conductive,
KL 91 DGKHVLYH ¢ OPRP3ZLWKO0.55 20.0
JEUH JODVYV
PCM
thermal thermal measured
conductivity resistance thickness
W/mK K/W mm
PCM 115 ¢ OOHG KRW VH® WL QWOED [ 0.200
PCM471 ¢ OOHG KRW VAWWLQO0.0ZD| 0.200

Thermal Adhesive

dielectric
breakdown

thermal . .
viscosity

conductivity

density

high thermal conductivity, self sticky, esay handling

high thermal conductivity 25

hardness characteristics

W/mK Pas

Keratherm Bond 100 RT 1.5

12 | KERATHERM
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Standard Films

Cost effective standard solutions

Standard films are flexible and consist of a

VLOLFRQH HODVWRPHU (OOHG ZLWK YDULRXV WKHUPR

FRQGXFWLYH FHUDPLF PDWHULDOV $00 ¢OP W\SHV DUH

electrically insulating. For increased mechanical

VWUHQJWK WKH ¢OPV DUH DOVR DYDLODEOH ZLWK ¢EUH
glass reinforcement.

7KH VWDQGDUG (OPV DGDSW WR WKH FRPSRQHQW
surface. Small irregularities can be evened out
by using only minimal contact pressures.

The good thermal properties of these films
guarantee optimum heat transfer to the heat
sink and at the same time achieving good
electrical insulation properties.
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Properties

good insulation properties
heat-conducting

good compressibility

fully crosslinked

exible

environmentally friendly
RoHS conforming

Standard Films

Bene ts

& smooth surface

& very good properties even at
very low contact pressure
low hardness

high self-adhesion

UL listed

L 2K 2K 4

Applications

power supplies

automotive, engine controllers
LCD displays

white goods

audio and video components
power converters

L 2K 2K 2K 2K 2K 2

Film Options

optional single-sided
adhesive coating

special thicknesses available
can be supplied on roll or
already punched

bre glass reinforcement
available

www.kerafol.com | 15



& power supplies

¢ white goods
€ power converters
(AC-DC, DC-DC)

@ engine controllers

Applications

¢ audio and video components

86/30

Standard Films

Keratherm white

0.4
0.35
0.3
0.25
0.2
0.15

R/RY

0.1
0.05

Properties Unit 86/30
Colour white
Thermal Properties
Thermal resistange R K/W 0.22
Thermal impedange R °Cmm2/W 90

Kinz/W 0.13
7TKHUPDO FRQGXFWLYLWW/mK 2.5
Electrical Properties
Breakdown voltage U N9 1.5
Dielectric breakdown E N9 PP 7
9ROXPH UHVLVWLYLW\ 2.5 xPLon
'LHOHFWULF ORVV IDFWRU WDQ / 22x 19
'LHOHFWULF FRQVWDQWI10 3.0
Mechanical Properties
Measured thickness (+/-10%) mm 0.225
Hardness Shore A 70 - 80
Tensile strength N/mm? 1.5
Elongation % 31
Physical Properties
Density °C -60 to +250
Possible thickness g/cm3 2.33
Flame rating UL-94 9
Possible thickness * mm 0.225

*details see page 56
Options
Type Film structure Oyerall Tensile Breakdown Thgrmal
thickness  strength  voltage Ud resistance
mm N/mm?2 K/W Kinz/W

86/10 ZLWK ¢(EUHJODVV 0.125 7,5 1,5 0,25
86/20 ZLWK (EUHJODVV @236G DGKR,5&RDWLRJ 0,3
86/40  with adh. Coating 0.250 1,5 1,5 0,265

16 | KERATHERM
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Compression 86/30

\\\.

20 30 40

presaure [N/cm?2]

50 60 70

—o— Rth [K/W] R [Kin?/W]

The highly thermaoconductive white Ims,
with its well-balanced thermal, electrical

and dielectric behaviour and very good
self-adhesion characteristics, is created
by lling a silicone elastomer base with

aluminum oxide. An increase in mecha
nical strength can be achieved through
bre glass reinforcement. These Imtypes

can optionally be supplied with an additi-
onal adhesive coating.

Data for engineer guidance only.

Observed performance varies in application.
Engineers are reminded to test the material
in application.



Standard Films

86/37

Keratherm green

Compression 86/37

Applications \\\

¢ automotives % 03
¢ telecommunication units €
# high voltage units 02
& DC-DC converters 01
0]
0 10 20 30 40 50 60 70
presaure [N/cm2]
—— Rth [K/W] Rti [Kin?/W]
Properties Unit 86/37
Colour green o _ _
Thermal Properties Th|§ silicone elastomer. Im is charactgrlged
Thermal resistancg R KW 0.32 by its excellent electrical characteristics.
It exhibits good thermal behaviour.
Thermal impedance R *Cmm?/W 129 Optional fibre glass reinforcement leads
Kinz/wW 0.20 to very good mechanical properties. These
7TKHUPDO FRQGXFW L YW/kK 1.8 Imtypes possess excellent mechanical
Electrical Properties stability along with good perforation
Breakdown voltagg, U N9 8 strength. Because of its structure,

_ _ : Keratherm green has extremely good self-
Dielectric breakdowrn. N9 PP 26 adhesive properties. Additional adhesive
9ROXPH UHVLVWLYLW\ 2.5 PLOM coatings available.

'"LHOHFWULF ORVYV IDEWRU WDQ /6.0x18
'LHOHFWULF FRQVWDOQW 0 2.9
Mechanical Properties
Measured thickness (+/-10%) mm 0.225
Hardness Shore A 65-75
Tensile strength N/mmg2 2
Elongation % 75
Physical Properties
Application temperature °C -60 to +250
Density g/cm3 2.29
Flame rating UL-94 9
Possible thickness * mm 0.225
*details see page 56
Options
Type  Film structure Overall — Tensile - Breakdown Thermal 3@21:323 r;)%;?jr;gﬂf: 32?.53% application.
thickness _ strength __ voltage Ud resistance Engineers are reminded to test the material
mm N/mm?2 K/wW Kinz/W in application.
86/17 ZLWK ¢(EUHJODVYV 0.225 7,5 6,0 0,5
86/27 ZLWK ¢(EUHJODVYV 256G DGKR,5&RDWGE®J 0,55
86/47  with adh. Coating 0.250 2,0 8,0 0,39
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Standard Films

86/50

Keratherm pink

Compression 86/50

0.4

Applications wT—

. 0.25
€ automotives

RO/RY

. . 0.2

¢ audio and video components 015
€ power converters 61
(AC-DC, DC-DC) o (')5

¢ engine controllers
& LCD displays 0 10 20 30 40 50 60 70

Properties Unit
Colour
Assembly

Thermal Properties

Thermal resistange R K/W
Thermal impedange R °Cmmz3/W
Kinz/W

7TKHUPDO FRQGXFW LW/in \
Electrical Properties

Breakdown voltage,U N9
Dielectric breakdown E N9 PP
9ROXPH UHVLVWLYLW\

pressure [N/cm?2]

86/50

pink —o— Rth [KW] Rii [Kin?/W]
single layer, without

glass reinforcement Keratherm pink offers outstanding thermal

conductivity, which is achieved by a spe-

‘LHOHFWULF ORVV IDFWRU WDQ 0.0

'LHOHFWULF FRQVWDQW 0
Mechanical Properties

Measured thickness (+/-10%) mm
Hardness Shore A
Tensile strength N/mm?
Elongation %
Physical Properties
Application temperature “C
Density g/cm3
Flame rating UL-94
Possible thickness * mm
*details see page 56
Options
Overall

Type Film structure

0.14 cially lled silicone elastomer.
56 The good electrical insulation properties
0.079 are thereby retained. O_n req_ues_t, these
s films can also be supplled_ with fl_bre
glass reinforcement and with or without
adhesive coating. The excellent thermal
5.0 resistance of this Im enables the opti
20 mum heat transfer to the heat sink.
> 600 x 20
1.47
0.250
45 - 60
>0.5
25
-60 to +250
1.38
9
0.150/0.250

Data for engineer guidance only.

Breakdown Thermal L L
Observed performance varies in application.

thickness _ strength __ voltage Ud resistance Engineers are reminded to test the material
mm KIwW Kinz/W in application.

86/51  with adh. Coating 0.250 1,3 15 0,26

86/52 ZLWK (EUHJODVV 0.225 15 0,22

86/53 ZLWK (EUHJODVV @236G DGHKOBRDWLRJ 0,27
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86/60

Applications

€ automotives
¢ audio and video components
¢ white goods
@ power converters
(AC-DC, DC-DC)
@ engine controllers
& LCD displays

Rth/RY
o
=
(6]

Properties Unit 86/60
Colour pink
Assembly single layer, without
glass reinforcement

Thermal Properties
Thermal resistance R K/W 0.14
Thermal impedange R °Cmmz/W 56

Kinz/W 0.079
7TKHUPDO FRQGXFWLYLW/ImMK 4.5
Electrical Properties
Breakdown voltagg,U N9 5.0
Dielectric breakdown E N9 PP 20
9ROXPH UHVLVWLYLW\ > 600 x 20
'LHOHFWULF ORVV IDFWRU WDQ / 0.0
'LHOHFWULF FRQVWDQW 0 1.47
Mechanical Properties
Measured thickness (+/-10%) mm 0.250
Hardness Shore A 45 - 60
Tensile strength N/mmg2 >0.5
Elongation % 25
Physical Properties
Application temperature “C -60 to +250
Density g/cm3 1.38
Flame rating UL-94 9
Possible thickness * mm 0.250/0.300

*details see page 56

Standard Films

Keratherm

Compression 86/60

AN

\

0 10

20 30 40

pressure [N/cm?]

50 60

—&— Rth [K/W] Rti [Kin2/W]

Keratherm 86/60 offers outstanding
thermal conductivity, which is achieved
by a specially lled silicone elastomer.
The excellent electrical insulation proper
ties are thereby retained. The excellent
thermal resistance of this Im enables
the optimum heat transfer to the heat sink.

Optional available with
oneside adhesive coaidiOK

Data for engineer guidance only.

Observed performance varies in application.
Engineers are reminded to test the material
in application.
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Standard Films

86/82

Keratherm red

Compression 86/82

Applications o

& “high end” solution 5 012
& control boards S
& BGA applications 0.06
¢ hard-disc-drives 0.04
0.02
]
0 10 20 30 40 50 60 70
pressure N/cm?]
—— Rth [K/W] Rti [Kin?/w]
Properties Unit 86/82 This Im is especially suitable for high-
Colour red power applications. It has excellent
, thermal and electrical properties. Thanks
Thermal Properties to its good performance, Keratherm red
Thermal resistancg R K/W 0.09 can be used reliably in densely packed
Thermal impedance R °Cmmz/W 35 electronic applications.
Kin2/W 0.05
7TKHUPDO FRQGXFWLYLWmK 6.5 Optional available with
Electrical Properties adhesive coating&i82 K
Breakdown voltage U N9 1
Dielectric breakdown E N9 PP 4
9ROXPH UHVLVWLYLW\ 2.0 xPL0
'LHOHFWULF ORVV IDFWRU WDQ / 14x1®
'LHOHFWULF FRQVWDQW O 2.4
Mechanical Properties
Measured thickness (+/-10%) mm 0.250
Hardness Shore A 60 - 70
Tensile strength N/mm?2 13
Elongation % 2
Physical Properties
Application temperature °C -40 to +200
Density g/cm? 1.23 Data for engineer guidance only.
Flame rating UL-94 9 Observed performance varies in application.
Possible thickness * mm 0.250 Engineers are reminded to test the material

in application.
*details see page 56

20 | KERATHERM



& automotives

& LCD displays

Applications

@ engine controllers

Standard Films

70/50

Keratherm brown

Compression 70/50

€ power converters 01

(AC-DC, DC-DC)
& audio and video

components
& white goods

Properties Unit

Colour

Thermal Properties

Thermal resistance R K/W

Thermal impedange R °Cmmz/W
Kinz/W

7TKHUPDO FRQGXFWLYLWMmMK
Electrical Properties
Breakdown voltagg, U N9
Dielectric breakdongCE N9 PP
9ROXPH UHVLVWLYLW\
'LHOHFWULF ORVV IDFWRU WDQ /
'LHOHFWULF FRQVWDQW O

Mechanical Properties

Measured thickness (+/-10%) mm
Hardness Shore A
Tensile strength N/mmg2
Elongation %
Physical Properties
Application temperature °C
Density g/cms3
Flame rating UL-94
Possible thickness * mm

*details see page 56

Options
Type Film structure tcr)1\i/cekrr?<|elss I?rg?li;h

mm N/mm?2

70/60  with adh. Coating 0.275 10,0

Breakdown Thermal
voltage Ud resistance

05 ‘\\‘N
04
>
£ os
&
0.2
o
o 10 20 30 40 50 60 70
pressure [N/cm?]
—&— Rth [K/W] Rti [Kin2/W]

70/50 Keratherm brown, with its very good ther-
brown mal properties, is an excellent choice for
cost-effective solutions. These bre glass
reinforced films, along with their very
0.44 smooth surface, have very good thermal
178 resistance with a high insulation capacity
0.27 at low mounting pressures.
14
5
20
1.0 XP10t
7.3x10
3.6
0.250
80 -90
10
5
-40 to +200
2.18
9
0.250

Data for engineer guidance only.

Observed performance varies in application.
. Engineers are reminded to test the material
KW Kinz/W in application.

5,0 0,53
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Properties

Colour

Thermal Properties
Thermal resistange R
Thermal impedange R

7TKHUPDO FRQGXFWLY MWK

Electrical Properties
Breakdown voltagg,U
Dielectric breakdown E

9ROXPH UHVLVWLYLW\

U 85

Applications

¢ “medical applications
@ laser equipment

@ lighting systems

& CD-rom drives

@ aero units

@ space units

Z8212Y

Unit U 85
light blue
K/W 0.165
°Cmmz/W 60.2
Kinz/W 0.091
3.0
N 9 6
N9 PP 30
4.08R 10

'LHOHFWULF ORVV IDFWRU WDQ / 26x18

'LHOHFWULF FRQVWDQW 0

Mechanical Properties
Measured thickness (+/-10%)
Hardness

Tensile strength

Physical Properties
Application temperature
Density

Flame rating

Possible thickness *

*details see page 56
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1.96
mm 0.200
Shore A 70 -85
N/mm?2 1
“C -40 to +150
g/cm3 1.44
UL-94 9
mm 0.200

*KERAESIaccording to UL

0,25

0,15

0,05

Standard Films silicone free

Keratherm silicone free U-Fil

Compression U 85

o 10 20 30 40 50 60 70

pressure [N/cm?]

—&— Rth [K/W] Rti [Kin2/W]

In case of concerns about using epoxy,
we offer you a ceramic- lled epoxy Im
as an alternative material. Besides good
thermal and outstanding electricat pro
perties, these Ims are characterized by
very good perforation strength.

These good physical properties are
matched with an excellent price-
performance ratio.

Optional available with
adhesive coatingld85 K

Data for engineer guidance only.

Observed performance varies in application.
Engineers are reminded to test the material
in application.



0% Standard Films silicone free

U380 & U 90

Keratherm silicone free U-Films

Compression U 80 & U 90

0.4

0.35

Applications

& “medical applications 025

@ laser equipment 0.2
* Ilghtlng SyStemS 0.15 \\\_‘
0.1

& CD-rom drives

Rth/RY

€ aero units 0.05
€ space units 0
(0] 10 20 30 40 50 60 70
pressure [N/cm2]
—&— USO Rti [Kinz/W] U90 Ri [KinZ/W]
—&— US0 Rti [K/W] U90 Rth [K/W]
Properties Unit U 80 U 90 In case of concerns about using silicones,
Colour blue light blue we offer you a ceramic-filled polyure
Th P i thane film as an alternative material.
erma rgperues Besides good thermal and outstanding
Thermal resistangg R KIW 0.2 0.082 electrical properties, these films are
Thermal impedance R °Cmmz/W 73 32.9 characterized by very good perforation
Kinz/W 0.11 0.05 strength.
7KHUPDO FRQGXMWhHKY LW\1.8 6 _ _
Electrical Properties These good physical properties are
matched with an excellent price-
Breakdown voltagg, U N 9 4 4 performance ratio.
Dielectric breakdown E N9 PP 25 25
9ROXPH UHVLVWLYLW\ 1.44x 10 P2.0x18 i i .
, Optional available with
LHOHFWULF ORVL IDFWRBxWD Q 13.7 x 18 adhesive coatingla$0 K / U 90 K
'LHOHFWULF FRQIVWDQW 32 3.1
Mechanical Properties
Measured thickness (+/-10%) mm 0.150 0.200
Hardness Shore A 80-90 70 -85
Tensile strength N/mm? 3 2
Elongation % 130 150
Physical Properties
Application temperature °C -40to +125  -40to +125
Density g/cm3 2.26 1.46 Data for engineer guidance only.
Flame rating UL-94 9 9 Observed performance varies in application.
: : Engi inded to test th terial
Possible thickness * mm 0.150 0.100/0.200 /0.300 ittt MEMeee 0 FER G e
*details see page 56
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Standard Films silicone free

MT 102 & 103

Keratherm silicone free MT-Filkas

Compression MT 102 & MT 103

0.8
0.7
Applications
@ automotives > O°
& high voltage technology £ 04 \\‘\’
€ power converters 0.3
(AC-DC, DC-DC) 0.2
0.1
(0]
[0} 10 20 30 40 50 60 70
pressure [N/cm?]
Bene ts —&— MT102 Rii [Kin2/W] MT103 Rti [Kin2/W]
° very good mechanical —&— MT102 Rti [K/W] MT103 Rth [K/W]
properties
@ Liquid assembly
@ silicone free
Properties Unit MT 102 MT 103 Thermoplastic elastomer tape with
Colour blue red very good insulating behaviour and
- excellent mechanical and good
ThermaliRroperties thermal characteristics.
Thermal resistance R KIW 0.53 0.39
Thermal impedancge R °Cmmz2/W 200 156 _
- Delivery from:

Kinz/W 0.28 0.21 Bulk good, optional with single sided ad
7TKHUPDO FRQGXWMIKYLW\ 1.1 1.8 hesive coating. On rolls only available in
Electrical P i combination with adhesive.

ectrical Froperties MT 102 K / MT 103 K
Breakdown voltagge, U N9 10 10
Dielectric breakdown E N9 PP 25 25
9ROXPH UHVLVWLYLW\ 2.2 x 1P 4.7 x 19
'LHOHFWULF ORWV IDFWRULMWOLEY / 1.0x 16
'LHOHFWULF FRQVWDQW 0 2.68 2.61
Mechanical Properties
Measured thickness (+/-10%) mm 0.250 0.280
Hardness Shore A 65-75 70 -80
Tensile strength N/mm? 2 2
Elongation % > 1000 200
Physical Properties
Application temperature °C -40 to +125 -40 to +125
Density g/cm? 1.87 1.88 Data for engineer guidance only.
Flame rating UL-94 9 9 Observed performance varies in application.
Possible thickness * mm 0.250 0280 Engineers are reminded to test the material

in application.
*details see page 56
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¢ IGBT

¢ CPU
Properties Unit PCM 115
Colour titanium blue
Compound
Thermal Properties
Thermal resistance R K/W 0.069
Thermal impedancge R °Cmmz/W 27.7

Kinz/W 0.043

7TKHUPDO FRQGXPWKY L W\4.5
Mechanical Properties

Measured thickness (+/-10%) mm 0.200
Hardness Shore A 60 - 75
Softening interval °C 54 - 60
Physical Properties

Application temperature °C -40 to +100
Density g/cm3 1.9

Possible thickness * mm 0.200

*details see page 56

PCM 471

Phase-Change-Material

PCM 471 & PCM 115

Keratherm phase-change

Applications

Bene ts

& Very good thermal
performance through
optimized softening

¢ Easy application
trough increased tack

Phase-Change-Materials smooth out
even the smallest irregularities between

arey the power module and heat sink thereﬁg
i

¢OOHG KRW VHWWLQJ ZDj QiR WhnYadtAl hridrb ek

the heat transfer.

0.07
25.6
0.039
4
0.200
70 - 80
> 46
-40 to +125 Data for engineer guidance only.
1.82 Observed performance varies in application.
0.200 Engineers are reminded to test the material

in application.
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Thermal Grease

KP 97,98, 99 & 12

Keratherm Thermal Grease

Applications

& Notebooks
& Desktop CPU’s

¢ IGBT unit
Bene ts
¢ Syrings: 5 ml
¢ Cartouche:
75 ml /310 ml /360 ml
& Cans: 0.5kg/ 1.0 kg
Properties Unit KP 97 KP 98 KP 99 KP 12
silicone free
Colour white gray anthracite silver

<«—— soft/pasty——»
Thermal Properties

Thermal resistance R K/W 0.012 0.01 0.0068 0.006

Thermal impedange R~ °Cmm2/W 4.5 4.1 2.72 2.2
Kinz/W 0.007 0.0064 0.0042 0.0033

7TKHUPDO FRQGMWHRWLY L5W\ 6 9.2 10

Electrical Properties

Csina s N ey Y pSIm 0 0 0 53

Mechanical Properties

“(”f,ajgg/ﬁ)d thickness 0.025 0025 0025 0025

Physical Properties

Application temperature °C

Density g/cm?3 2.1 2.2 1.9 1.4

9LVFRV LW\ Pas 70-110 110-150 90-140 30-60

Total mass loss (TML) Ma.-% <1.3 <15 <0.80 <0.1

Possible thickness mm <«—variable——»

Long therm stability (1000h / 85°C / 85 % relativ humidity)

Thermal resistance 1000h KIW 0.012 0.008 0.0068 0.006

*Shear rate 4625°C

Data for engineer guidance only. Observed performance varies in application.
Engineers are reminded to test the material in application.
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Keratherm Thermal Greases are cera-
mic- lled single-component silicones
with a high thermal conductivity. The
non-crosslinked thermal compounds
do not dry out. The silicone compo
nents do not leak from the compound.

The thermal grease KP 99 is a high-
quality thermal grease. The homoge-
neous and thixotropic grease shows
a very good uidity thanks to its good
viscosity characteristics. An optimum
surface adaptation is guaranteed.

Special packing on request!

The silicone-free thermal compound
KP 12 consists of synthetic, thermal
polymers and is suitable for a fast
and effective heat dissipation.
The paste is particularly suitable for
silicone sensitive applications.

The KP’s long-term stability-gua
rantees full operability during the
entire life time of the product. Un-
der normal application conditions,
Keratherm Thermal Grease does
not cure, dry out or melt.

Special storage of Keratherm
“Thermal Grease” is not required,
therefore it can be stored under
normal climate conditions for up to

-60 to 200 -60to 200 -60 to 200 -60 to 1502 months after manufacturing date.

If any separation of the ller
materials becomes evident, the
KP’s must be mixed thoroughly
before use.



Thermal Grease

Comparison of pastes regarding thermal resistance in dependence on contact pressure

0.08
0.07
0.06

> 0.05

o

22

< 0.04
0.03
0.2

0.01

Compression KP 97

\

\

NG

e R[K/W]

\

Z fKireM

10 20 30 40
pressure [N/cm?2]

Compression KP 12

50

——RH[K/W]

Z [Kire/v

————

10 40

20 30
pressure [N/cm?2]

50

Rth/RY

Rth/RY

0.04

Compression KP 98

0.03

AN

\ =t Rth[K/W]

0.01

\\ Z fiire/w

—

0.035

0.03

0.025

0.015

0.01

0.005

10 40 50

20 30
pressure [N/cm?2]
Compression KP 99
= Rth[K/W]
Z fKire/w
10 40 50

20 30
pressure [N/cmZ2]
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Softtherm Films

Highly elastic and compressible

Softtherm materials are highly elastic, perfe
conformable low-tension gap fillers. They
achieve a very good balance of diffefent
surface mounting heights such as compokent
differences, housing irregularities, gap-bridging
in mechanical or electronic components, distor
tions of PCBs, etc. Softtherm is electrically insu
lating and possesses gradual heat conductivity.
7KH VHOI DGKHVLYHQHVV RI
the Softtherm type selected.

WKH

KerafoL® offers two types of o
Softtherm Films Application

@ Types 86/128, 86/200, 86/228 and 86/238 hisgkremove the protective sheet on the 8#fien using a Softtherm type with adhesiv
D ¢EUH JODVV UHLQIRUF RaaWweessihle sidedyalionmsidenst ypasre@8Hy P GKHVLYH LV DSSOLH
good thermal characteristics. red side of type 86/128 and 86/228) WithRRD UULHU é OP D Q G LV FR
These Softtherm types can be provigguar Softtherm Films the installation pos@idnQHU"~ ,Q WKLV FDVH DI
with an adhesive application on thPQ EH LIJQRUHG XQOHV VAWK RO & DY HUF DAGKH VY
carrier sheet side. The mounting positioﬁ?’Péﬁ”g- In case of an adhesive applicatidhesive side to the heat sink or the housin

WKH ¢OP LV GHWHUP L Q H @ake\syieghat iheagdpesive sogtirgHisaiMagesae in your application that both remov
should always be mounted to the heat sinRBRJjed to the surface of the heat sink orQHeQHU RQ WKH EDFN RI WK

housing. This also guarantees that the fBRHSING. on the soft side have been removed. Assemt
ability will work effectively with the electronic your application and apply a mounting pressul
components. 7KHQ DSSO\ WKH ¢(OP Wb thdtkie nfaRiabdgaptd © e d@enen

@ Softtherm Films 86/225, 86/300, 86/320, 8 ,ve the second protective sheet fronarnkeparts.
DQG DUH UHLQIR

heE }app!%ica, mg(@eﬁl%%that the softer
; (
fabric at thicknesses of 0.5 to 1.0 mm. T < V FRYHULQJ WKH FRPSRQHQWV D

.OPV FDQ DGGLWLRQDOO\@I%CE{WP%%eaf%E%?JH%%HBeéql}tls-lVLYH

application as an assembly aid (except for type
86/125, 86/225 and 86/235).

30 | KERATHERM



Softtherm Films

Bene ts

& compensates for size
variations for components

& optimized thermal transition

€ good compression behavoiur

¢ UL listed

Properties

@ highly exible tapes
& outstanding exibility
¢ graduated thermal conductivity
& good electrical insulation . .
& high temperature stability Appllcatlons
¢ RD-RAM memory model
& heat pipe thermal solutions
& automotive engines
¢ control units
& plasma supply panels
Film Options
& optional single-sided
adhesive surface
¢ single-sided adhesive coating
possible

@ can be supplied as sheets or
already punched

Attention

At maximum pressure, Softtherm Films should not be compressed beyond 30% of the original tt
In case the material should be compressed more than 30%, the Softtherm material may leak ou
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Properties Unit

Colour

Assembly

Thermal Properties

Thermal resistange R KIW

Thermal impedange R °Cmmz/W
Kin?/W

7TKHUPDO FRQGXWWMKY LW\

Electrical Properties

Breakdown voltagge, U N9
Dielectric breakdown E N9 PP
9ROXPH UHVLVWLYLW\

'LHOHFWULF ORMV IDFWRU ¥BBxXd
'LHOHFWULF FRQVWDQW 0 4.28

Mechanical Properties

Measured thickness (+/-10%) mm
Hardness Shore 00
Young’s modulus N/cm2
Physical Properties

Application temperature °C
Density g/cm?3
Total mass loss (TML) Ma.-%
Flame rating UL-94
Possible thickness * mm

*details see page 57
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86/125

Softtherm Films

86/125 & 86/128

high elastic

Compression 86/125

©

~

o

&

thickness [mm]

|

IS
thermal resistance [K/W]

!

-

|

86/128
orange pink / dark orange
VLQJOH O Dddile lgy&U H

glass reinforceme DUULHU ¢ OP

up to 4.0 mm 86/52 in 0.125 mm

0.8 0.8
322 322
0.5 0.5
15 15
6 6
12 12
61.3 xA0 1.79 x 10%?
1.0x1G
2.302
0.500 0.500
10-25 10-25
23.6 67
-40 to +180 -40 to +180
2.0 1.9
<0.29 <0.29
9 9
0.500 - 5.000 0.500 - 2.500

*»*KERAEZDRCCording to UL

T
10

o

T T T
15 20 25
pres sure [N/cm?]

w
S

Softtherm 86/125 has an improved
thermal performance without in u
encing the dielectric and mechanical
properties. 86/125 is a single layer,
supported with bre glass re-
inforcement.

Data for engineer guidance only.

Observed performance varies in application.
Engineers are reminded to test the material
in application.



Properties
Colour
Assembly

Thermal Properties
Thermal resistange R
Thermal impedange R

Unit

K/W
°Cmmz3/W
Kin2/W

7TKHUPDO FRQGXFWLY LWmMhK

Electrical Properties

Breakdown voltage, U

Dielectric breakdown E

9ROXPH UHVLVWLYLW\

'LHOHFWULF ORVYV IDFWRU WDQ /

N9
N9 PP

'LHOHFWULF FRQVWDQW 0

Mechanical Properties
Measured thickness (+/-10%)
Hardness

Young’s modulus

Physical Properties
Application temperature
Density

Total mass loss (TML)

Flame rating

Possible thickness *

*details see page 57

mm
Shore 00
N/cm?2

°C
g/cm?3
Ma.-%
UL-94
mm

Softtherm Films

86/200

high elastic

Compression 86/200

12

10

thickness [mm]
/
(=2}
thermal resistance [K/W]

86/200

pink/yellow

double layer,
FDUULHU ¢(OP
in 0.125 mm

1.2

480
0.75
1

1.0 P18
15x 18
3.9

0.500
10 - 20
22

-60 to +200
1.61
<0.40

0.500 - 5.000

10 15 20 25 30
pressure [N/cm?]

These highly elastic Ims are characte
rized by their excellent compressibility
with moderate thermal and excellent
dielectric behaviour. Type 86/200 is
constructed in two layers.

Optional available with
adhesive coating&&200 K

Data for engineer guidance only.

Observed performance varies in application.
Engineers are reminded to test the material
in application.
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Softtherm Films

86/225 & 86/228

high elastic

Compression 86/225

thickness [mm]

thermal resistance [K/W]

B ——— 420
1 - 1.0
" : o " - s %
pres sure [N/cm?]
Properties Unit 86/225 86/228 Single layer Softtherm_ Films with
Colour orange pink / orange graded therm‘.”" b_ehawour. The_se
films are partial fibre glass rein-
Lol VIEQJOK O Dodible layenl forced and an alternative to the
glass reinforcemerf D U_U LHU ¢0O tho-layer Softtherm Eilms.
up to 4.0 mm 86/52 in 0.125 mm
Thermal Properties
Thermal resistange R KIW 0.6 0.6
Thermal impedange R °Cmmz/W 240 240
Kinz/W 0.37 0.37
7TKHUPDO FRQGXWMK Y LW\ 2 2
Electrical Properties
Breakdown voltagge, U N9 6 6
Dielectric breakdown E N9 PP 12 12
9ROXPH UHVLVWLYLW\ 22x 1 2.8x 101
'LHOHFWULF ORMV IDFWRU WO® / 1x1C
'LHOHFWULF FRQAVWDQW 0 3.6 2.54
Mechanical Properties
Measured thickness (+/-10%) mm 0.500 0.500
Hardness Shore 00 30-45 30 -45
Young’s modulus N/cm2 58 160
Physical Properties
Application temperature °C -40 to +180 -40 to +180
Density g/cm?3 1.65 1.95
Total mass loss (TML) Ma.-% <0.44 <0.44 Data for engineer guidance only.
Flame rating UL-94 9 9 Observed performance varies in application.
Possible thickness * mm 0.500 - 5.000 0.500-1.000 _rgineers are reminded to test the material

*details see page 57 *»*KERAEZDRCCording to UL
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Softtherm Films

86/235 & 86/238

low bleeding

Compression 86/235

thickness [mm]
N w
w
thermal resistance [K/W]

10 15 20 25 30
pressure [N/cm?]

=}
o

Properties Unit 86/235 86/238 Innovative, customer-oriented deve
, lopment. Type 86/235 is a single layer,
Colour yellow pink / yellow . .
with good thermal, mechanical and
Assembly VLQJOH O Dddtltle lgy&rU H

: dielectric properties. Volatile silicone
glass reinforcemerf  DUULHU ¢ OP brop

Upto20mm  86/52in0125mm (<120 PPm).

Thermal Properties

Thermal resistange R K/W 0.6 0.6

Thermal impedange R °Cmmz/W 240 240

Kinz/W 0.37 0.37

7TKHUPDO FRQGXWIMMKYLW\2 2

Electrical Properties

Breakdown voltage, U N9 6 6

Dielectric breakdown E N9 PP 12 12

9ROXPH UHVLVWLYLW\ 176.1x 20P 4,72 x 101

'LHOHFWULF ORMWMV IDFWRO2WI®DQ / 1.0x16

'LHOHFWULF FRQVWDQW 370 1.92

Mechanical Properties

Measured thickness (+/-10%) mm 0.500 0.500

Hardness Shore 00 25-40 25-40

Young’s modulus N/cm2 32 122

Physical Properties

Application temperature °C -40 to +180 -40 to +180

Density g/cm?3 1.65 1.65

Total mass loss (TML) Ma.-% <0.10 <0.05 Data for engineer guidance only.
Flame rating UL-94 9 9 Observed performance varies in application.
Possible thickness * mm 0.500 - 5.000 0.500-4.500 . orperare remndedtotestine materil
*details see page 57 *KERAFOltest according to UL
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Softtherm Films

86/300

compressibility & softness

Compression 86/300

thickness [mm]

N
thermal resistance [K/W]

T T T T T T
0 5 10 15 20 25 30
pressure [N/cm?]

Properties Ui 86/300 Graduated compressibility and soft-
Colour blue ness, With gooc_JI thermal behaviour

characterize this group of Softtherm
HEEEulely VLQJOH OD\HU i Uese single-layer Ims may

glass reinforcement

be enhanced with bre glass reinforce-
up to 1.0 mm

, ment up to a thickness of 1.0 mm.
Thermal Properties

Thermal resistange R K/W 0.41 _ _ _
Thermal impedange R °Cmmz/W 164 gdpr:f;\?:gi\ga;t?nbglgggo K
Kinz/W 0.25
7TKHUPDO FRQGXFWLYLW\ W/mK 3
Electrical Properties
Breakdown voltage, U N9 7
Dielectric breakdown E N9 PP 14
9ROXPH UHVLVWLYLW\ 1.0 x 1%
'LHOHFWULF ORVV IDFWRU1IWDQ / 5.0x 1®
'LHOHFWULF FRQVWDQW 01 3.3
Mechanical Properties
Measured thickness (+/-10%) mm 0.500
Hardness Shore 00 60 - 75
Young’s modulus N/cm2 24
Physical Properties
Application temperature °C -60 to +200
Density g/cm?3 1.71
Total mass loss (TML) Ma.-% <0.35 Data for engineer guidance only.
Flame rating UL-94 o] Observed performance varies in application.
Possible thickness * mm 0.500 - 5.000 Engineers are reminded to test the material

in application.

*details see page 57
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Properties
Colour
Assembly

Thermal Properties

86/320

Softtherm Films

high elastic

Compression 86/320

thickness [mm]

thermal resistance [K/W]

o
5}

Unit 86/320
yellow

VLQJOH OD\HU
glass reinforcement
up to 1.5 mm

Thermal resistange R KIW 0.5
Thermal impedange R °Cmmz3/W 147

Kinz/W 0.23
7TKHUPDO FRQGXFWLYLWWmMK 2.5
Electrical Properties
Breakdown voltage U N9 5
Dielectric breakdown E N9 PP 10
9ROXPH UHVLVWLYLW\ 0.68 xR
'LHOHFWULF ORVV IDFWRU WDQ / 29x18
'LHOHFWULF FRQVWDQW10 3.4
Mechanical Properties
Measured thickness (+/-10%) mm 0.500
Hardness Shore 00 25-38
Young’s modulus N/cm?2 32
Physical Properties
Application temperature °C -40 to +180
Density g/cm3 1.69
Total mass loss (TML) Ma.-% <0.46
Flame rating UL-94 9
Possible thickness * mm 1.000 - 4.500

*details see page 57

*KERAFOItest according to UL

10 15 20 25 30
pres sure [N/cm?]

Single layer Softtherm Films with
graded thermal behaviour. These Ims
are partially bre glass reinforced and
érFaatE'rnative to the two-layer Soft
therm Films.

Data for engineer guidance only.

Observed performance varies in application.
Engineers are reminded to test the material
in application.
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Properties Unit
Colour
Assembly

Thermal Properties

Thermal resistange R K/W
Thermal impedange R °Cmmz/W
Kin2/W

7TKHUPDO FRQGXFWLYLW\ W/mK
Electrical Properties

Breakdown voltage, U N 9
Dielectric breakdown E N9 PP
9ROXPH UHVLVWLYLW\
'LHOHFWULF ORVV IDFWRU1IWDQ /
'LHOHFWULF FRQVWDQW 01
Mechanical Properties

Measured thickness (+/-10%) mm
Hardness Shore 00
Young’s modulus N/cm2
Physical Properties

Application temperature °C
Density g/cm?3
Total mass loss (TML) Ma.-%
Flame rating UL-94
Possible thickness * mm

*details see page 57
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86/325

Softtherm Films

86/325

compressibility & softness

Compression 86/325

thickness [mm]
<

thermal resistance [K/W]

0.5

0 5 10 15 20 25 30
pressure [N/cm?]

Graduated compressibility and
softness along with good thermal
behaviour characterize this group
of $&fthBrm Films. These single-
layer Ims may be enhanced with
bre glass reinforcement up to a
thickness of 1.0 mm.

mint
VLQJOH OD\HU

glass reinforcement
up to 1.0 mm

0.41

164
0.25
3

6

12
85.4x B
145 x 10
3.77

0.500
35-50
64

-40 to +180
1.95

<0.35 Data for engineer guidance only.
o] Observed performance varies in application.
Engineers are reminded to test the material
0.500 - 4.000 in application.

*KERAFOltest according to UL



Softtherm Films

86/450

high thermal conductivity

Compression 86/450

15

-

thickness [mm]
<
<

<
o
v
thermal resistance [K/W]

0 5 10 15 20 25 30
pres sure [N/cm?]

Properties Unit 86/450 This group of Softtherm Films is
characterized by its extremely high
thermal conductivity. The single-layer
H)mvs\yvithout bre glass reinforcement
are soft and compressable. The good
dimensional stability of these films
ensures a controlled and automated

Colour brown

Assembly single layer,
ZLWKRXW (EUH JO
reinforcement

Thermal Properties

Thermal resistange R KIW 0.27 processing.
Thermal impedange R °Cmmz/W 108
Kinz/W 0.18 Optional available with
7TKHUPDO FRQGXFW L Winw\ 4.5 oneside adhesive coaitig50K
Electrical Properties
Breakdown voltage U N9 5
Dielectric breakdown E N9 PP 10
9ROXPH UHVLVWLYLW\ 3.6x 1
'‘LHOHFWULF ORVV IDIFWRU WDQ3k16
'LHOHFWULF FRQVWDOQW 0 25
Mechanical Properties
Measured thickness (+/-10%) mm 0.500
Hardness Shore 00 65 - 75
Young’s modulus N/cm? 94.5
Physical Properties
Application temperature °C -40 to +180
Density g/cm3 1.32
Total mass loss (TML) Ma.-% <0.4 Data for engineer guidance only.
Flame rating UL-94 o] Observed performance varies in application.
Possible thickness * mm 0.500 - 1.000 Engg;)?ii:tigf reminded to test the material
*details see page 57 *KERAFOItest according to UL
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Properties Unit
Colour
Assembly

Thermal Properties

Thermal resistange R K/W
Thermal impedange R °Cmmz/W
Kin2/W

7TKHUPDO FRQGXFWLYLW\ W/mK
Electrical Properties

Breakdown voltage, U N 9
Dielectric breakdown E N9 PP
9ROXPH UHVLVWLYLW\
'LHOHFWULF ORVV IDFWRU1IWDQ /
'LHOHFWULF FRQVWDQW 01
Mechanical Properties

Measured thickness (+/-10%) mm
Hardness Shore 00
Young’s modulus N/cm2
Physical Properties

Application temperature °C
Density g/cm?3
Total mass loss (TML) Ma.-%
Flame rating UL-94
Possible thickness * mm

*details see page 57
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Softtherm Films

86/500

high thermal conductivity

Compression 86/500

thickness [mm]
o
©
thermal resistance [K/W]

0 5 10 15 20 25 30
pres sure [N/cm?]

86/500 This group of Softtherm Films is

characterized by their extremely high
— thermal conductivity. The single-layer
singie fayer, I ithout bre glass reinforee
ZLWKRXW C,EUHmngSk\/w g
. meht are 'soft and compressable. The
reinforcement . . -
good dimensional stability of these
Ims ensures a controlled and auto

brown

0.25 mated processing.
100
0.15 Optional available with
5 adhesive coating&&500 K
1
2
1.0 x 1%
1.5x 19
3.9
0.500
65-75
70
-60 to +200
1.33
<0.24 Data for engineer guidance only.
o] Observed performance varies in application.
Engineers are reminded to test the material
0.500 - 2.000 in application.



Softtherm Films

86/525

high thermoconductive

Compression 86/525

3
1.2
s
—_ 2 >4
E D G
= 0.8 §
0 T T T T T + 0
0 5 10 15 20 25 30
pressure [N/cm?]
Properties Ut 86/525 Group of highly thermoconductive
Softtherm Films. Low thermal transi-
Colour brown ) . ; . .
- tions with good dielectric behaviour
Assembly single layer,

_ an ompressibility characterize
ZLWKRXW ¢ EU |_&hZl-,dscg%0\(?1‘)[({:%rm Films.
reinforcement

Thermal Properties

Thermal resistange R K/W 0.22 Optio_nal availa_ble With.
oneside adhesive coa®®ip25 K

Thermal impedange R °Cmmz3/W 89
Kinz/W 0.14
7TKHUPDO FRQGXFWLYLWW/mMK 55
Electrical Properties
Breakdown voltage U N9 1.25
Dielectric breakdown E N9 PP 25
9ROXPH UHVLVWLYLW\ 16 x 1B
'LHOHFWULF ORVV IDFWRU WDQ / 1x10
'LHOHFWULF FRQVWDQW10 2.7
Mechanical Properties
Measured thickness (+/-10%) mm 0.500
Hardness Shore 00 50 - 65
Young’s modulus N/cm2 98.5
Physical Properties
Application temperature °C -40 to +180
Density g/cm3 1.18
Total mass loss (TML) Ma.-% <0.35 Data for engineer guidance only.
Flame rating UL-94 9 Observed performance varies in application.
Possible thickness * mm 0.500 - 3.000 Engineers are reminded to test the material

in application.

*details see page 57
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Properties Unit
Colour
Assembly

Thermal Properties

Softtherm Films

86/600

high thermal conductivity

Compression 86/600

1.25

thickness [mm]

0.75

05

thermal resistance [K/W]

0.25

86/600

grey
single layer,

ZLWKRXW ¢ EU

reinforcement

Thermal resistange R K/W 0.2
Thermal impedange R °Cmmz/W 80
Kinz/W 0.12

7TKHUPDO FRQGXFWLYLW\ W/mK 6

Electrical Properties

Breakdown voltage, U N9 15

Dielectric breakdown E N9 PP 3.0

9ROXPH UHVLVWLYLW\ 1.7 x 1%

'LHOHFWULF ORVYVY IDFWRU1IWDQ / 2.0x 18

'LHOHFWULF FRQVWDQW 01 2.5

Mechanical Properties

Measured thickness (+/-10%) mm 0.500

Hardness Shore 00 60 - 75

Young’s modulus N/cm2 77

Physical Properties

Application temperature °C -60 to +180

Density g/cm?3 1.28

Total mass loss (TML) Ma.-% <0.40

Flame rating UL-94 9

Possible thickness * mm 0.500 - 1.500
*details see page 57 *KERAFOltest according to UL
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10 15 20 25 30
pressure [N/cm?]

This group of Softtherm Films is
characterized by its extremely high
thermal conductivity. The single-
ygr InD1 wijthout bre glass rein
orce%en are soft and compressable.
The good dimensional stability of
these Ims ensures a controlled
and automated processing.

Optional available with
adhesive coating&8600 K

Data for engineer guidance only.

Observed performance varies in application.
Engineers are reminded to test the material
in application.



Softtherm Films silicone free

U 281

silicone free

Compression U 281

thickness [mm]
©

thermal resistance [K/W1

T T T T T 1
0 5 10 15 20 25 30

pressure [N/cm?]
Properties e U 281 Flexible ceramic, thermoconducting
and insulating. Softtherm U 281 is
Colour grey . . - .
. particularly suitable for silicone-sensi
Assembly single layer,

tiv%il}){?lications and an alternative to

ZIEGTIN IR & Sady JSI icone-based Softtherm Films.

reinforcement

Thermal Properties The silicone free Sofftherm Film offers

Thermal resistangg R KIW <06 high electrical insulation and very good
Thermal impedance R °Cmmz/W 240 thermal conductivity.
Kinz/W 0.37
7KHUPDO FRQGXFWLYLWWYmK 2 Optional available with PET-Film!
Electrical Properties
Breakdown voltage U N9 7
Dielectric breakdown E N9 PP 14
9ROXPH UHVLVWLYLW\ 532x B
'LHOHFWULF ORVV IDFWRU WDQ / 78x198
'LHOHFWULF FRQVWDQW 0 5.57
Mechanical Properties
Measured thickness (+/-10%) mm 0.500
Hardness Shore 00 55 - 65
Young’s modulus N/cmz? 290
Physical Properties
Application temperature °C -40 to +130
Density g/cm?3 1.5
Total mass loss (TML) Ma.-% <0.9 Data for engineer guidance only.
Flame rating UL-94 9 Observed performance varies in application.

Engineers are reminded to test the material

Possible thickness * mm 0.500 - 2.000 in application.

*details see page 57
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e-mobility

Optimised thermal management for
e-mobility and performance electronics
through - Gap Filler "liquids".

The use of thermal pad setugsniobility has been
proven for years.

Alongside the existing thermally cross-linking thermal
materials for the dispensation procedure (GF 255 and GF 300),
KERAFUOlalso offers novel masses for mass casting as aroom
temperature cross-linking variant (GFL 3020 and GFL 3030),
as an alternative to conventional heat conduction pads.

7KH WKHUPDO PDWHULDOV FDSDEOH RI GLVSHQVDWLRQ DOORZ WKH SURGXFW
are otherwise not obtainable in the combination of properties. Owing to the excellent processing features (wet-in-wet processil
realise short cycle lengths. Especially the combination of long-term stability and reliability at high thermal conduction capaci
mechanical component load make this material group particularly interesting. [Request our application recommendations]
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Gap Filler Liquid

GFL 3020 & GFL 3030
Gap Filler Liquid

Applications

& All applications with high
fabrication tolerances

& Encapsulation

@ Electric vehicles

¢ High energy rechargeable

batteries
Bene ts
€ Room temperature curing
@ Liquid assembly
Ceramic lled, solvent free two
component silicone elastomer.
Room temperature curing makes it
suitable for wet in wet production.
Properties Unit GFL 3020 GFL 3030 . .
Dispensing technology
Colour yellow green S
. : N I as a Service:
Basic material silicone silicone
Mixing ratio 1:1 1:1 Consulting, development & produc-
: _ _ tion. As a specialist for dispensing
Curing _ LU SR LU IRV technology, we offer consulting,
Thermal Properties development and production ser-
Thermal resistance R KW 0.7 0.41 vices for the application of thermal
7KHUPDO FRQGXWMKYLW\ 1.8 30 material to different heat sinks or
. . ' ' to customized components.
Electrical Properties
Breakdown voltage U N9 10 6
Dielectric breakdownE N9 PP 20 12 You Bene t from
Mechanical Properties ) ) .
Measured thickness (+/-10%) mm 0.500 0.500 a professmnal serwce—prowd(,r
for dispensing production and
Hardness Shore 00 45 - 60 50-70 technology
Physical Properties
Application temperature °C -40 to +200 -40 to +200 a more economical dispensing
Densit p— 53 59 material compared to conventi-
ensity giem : : onal thermal pastes and tapes
9LVFRVLW\ Pas 45-70 60 - 90
Total mass loss (TML) Ma. -% 0.19 0.19 a time-saving, easy assembly
Flame rating UL-94 9 9 due to the prefabricated, ready-
- - dispensed components
Possible thickness * mm 0.200 - 5.000 0.200 - 5.000
*Shear rate 4625°C *KERAFOltest according to UL
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Applications

Graphite Films

90/10, 90/15 & 90/2
100% pure graphite

0.08

# chipsets N
& memory chips £ oo
€ micro BGA 0.01
0@
o
Properties Unit 90/10
Colour black
Thermal Properties
Thermal resistance Rth KW 0.09
Thermal impedance Rti °Cmma/W 36
Kinz/W 0.05
7TKHUPDO FRQGXFWLYMMMK ] [\ 5.5 (200)
Electrical Properties
Breakdown voltage Ud; ac N9 conductive
Electrical resistance z (x/y) —P 650 - 700 (6 - 8)
Mechanical Properties
Measured thickness (+/-10%) mm 0.200
Hardness Shore D 25-35
Tensile strength N/mm?2 55
Elongation % 10
Physical Properties
Application temperature € -40 to +500
Density g/cm3 >1.0
Total mass loss (TML) Ma. -% 0.01
Flame rating UL-94 9
Possible thickness mm 0.150/0.200
*details see page 57
Options
Type Film structure Oyerall Tensile Thgrmal
thickness strength  resistance
mm N/mm?2 KIW Kinz/W
90/15 ZLWK ¢(¢OOHG D.ERHVLYa&D 0.07 0.04
90/20  90/10 with standard adhesive 0.250 5.50 0.16 0.1
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Compression 90/10

\‘\\.

10 20 30 40 50 60 7
pressure [N/cm?]

—&— Rth [K/W] Rti [Kin2/W]

Graphite Films are based on 100% pure
graphite. The films are available as un
coated types and, for speci ¢ applications,
with lled adhesive or standard adhesives.
Due to their high thermal conductivity they
are used in the CPU sectors for example.

Data for engineer guidance only.

Observed performance varies in application.
Engineers are reminded to test the material
in application.



Graphite Films

S 900

Interface Material

Compression S 900

0.18
0.16
0.14
> 0.12
z o1
* 0.0
0.06
0.4
0.02
0
0 10 20 30 40 50 60 7
pressure [N/cm?]
—— Rth [K/W] Rti [Kin?/W]
Properties Unit S 900 Graphite S 900 is a highly densed, natural
graphite without binding material, which
Colour black ; . .
- is rolled or pressed into films or plates.
Thermal Properties S 900 has exceptional qualities and is
Thermal resistance Rth KIW 0.08 therefore used particularly as a cost-
Thermal impedance Rti °Cmmz/W 34 effective alternative to conventional-inter
Kinz/W 0.047 face material. Especia_llly, the anisotr(_)py
7KHUPDO FRQGXFWLYLMMMK ] [\ 7.5 (> 300) of thg therm_al propgrtles (coupled with a
. . possible weight saving of up to 30% com-
Electrical Properties . .
. pared to conventional materials made of
Breakdown voltage Ud; ac N9 conductive copper or aluminum), makes the S 900
Electrical resistance z (x/y) —P 700 - 800 (7 - 9) interesting for headspreader applications.
Mechanical Properties
Measured thickness (+/-10%) mm 0.290 In additio_n, applications in vacuum or
Hardness Shore D o5 _ 35 even at high temperatures (400 °C) are
Tensile strenath N/mm? 10 possible. Graphite S 900 has no electrical
e streng insulation and can be customized and
Elongation % > applied with an adhesive coating.
Physical Properties
Application temperature “C -40 to +500 Optional available with
Density g/lcm3 >1.6 oneside adhesive coating 860 K
Total mass loss (TML) Ma.-% 0.01 ) )
. Data for engineer guidance only.
Flame rating UL-94 9 Observed performance varies in application.
Possible thickness mm 0.290 Engineers are reminded to test the material

in application.
*details see page 57
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Adhesive Films

KL 90 & KL 91

ceramic lled adhesive Im

Applications

Thermal connection of

& CPUs, LEDs

@ Flips Chips, DSPs

& BGASs, PPGAs

& MOSFETS on heat sinks

For example in

& power supplies and
inverter modules

& computers

@ telecommunication
electronics

€ automotive electronic

Rth/RY

0.12

01

0.08

0.06

0.04

0.02

Compression KL 90 & KL 91

’\‘\.\.

10 20 30 40 50 60 7
pressure [N/cm?]

—— Rth [K/W] Rt [Kin/w]

Ceramic lled double-sided adhesive

Properties Unit KL 90 KL 91 : _
Colour black black Im - with or without bre glass!

: : KL 90 and KL 91 are double sided ad-
Eatse lilie ] clely Al ce el hesive Ims. They have an excellent,
SHLQIRUFHPHQW ¢(EUH JOwtkdat with permanent adhesive strength with
Thermal Properties high thermal conductivities and very
Thermal resistance Rth K/W 0.52 0.55 good insulation characteristics at the
Thermal impedance Rti °Cmmz/W 208 220 same time.

Kin2/W 0.32 0.34 .

Low thermal contact resistances
7TKHUPDO FRQGXWMIKYLW\ 1.4 1.35 can be achieved with a very reliable
Electrical Properties adhesive strength on differentsur
Breakdown voltage Ud; ac N 9 6 6 faces. Mechanical xation with clips,
Dielectric breakdown Ed: adN9 P P 20 20 screws or rivets is needed. Due to the
9ROXPH UHVLVWLYLW\ 2.6x10 P 2.6x10 soft surface nish, tolerances can be
, ) compensated very well. Light weight,

LHOHFWULF ORMYV IDFWRUIW DX / 305 x 18 easy handling and high elasticity are
'LHOHFWULF FRQVWDQW 01Ws.5 18.5 further advantages.
Mechanical Properties
Measured thickness (+/-10%) mm 0.300 0.300
Hardness Shore A 45 59
Tensile strength N/mm? 0.25 11.28
Physical Properties
Application temperature “C -40 to +125 -40 to +125
Density g/cm3 1.98 1.87
Total mass loss (TML) Ma.-% <0.15 <0.15 Data for engineer guidance only.
Flame rating UL-94 9 9 Obs_erved performgnce varies in applicatipn.
Possible thickness mm 0.300 0.300 Engineers are reminded to test the material

*details see page 57

*Shear rate 4625°C *KERAFOltest according to UL
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Adhesive Films

6SHFL¢;¢F ¢OP FKDUDFWHULVWLFV Unit KL 90 KL 91
ZLWKRXW ¢(EUH JODVV
Application temperature (continous) C -40 to +125 -40 to +125
7HVWLQJ WKH UHARZ VWDELOLW\ V f& passed passed
$GKHVLYH ¢OP WKLFNQHVV —P 300 300
Shelf Life month 12 12
6SHFL¢F ¢OP FKDUDFWHULVWLFV Unit KL 90 KL 91
ZLWKRXW ¢EUH JODVYV
Application [pressure/  N/cm?/sec. 10/10 10/15
time]
Tensile shear strength N/cm? >30 >25
[25mmx25mm-adhesive area-180° [DIN EN 1465]
DOXPLQXP + DGKHVLYH ¢(OP £ DOXPLQXP @[ASTM D 1003]
Tensile shear strength -20°C N/cm? 157.2 146.8
temperature-depending** +20°C [DIN EN 1465] 51.7 50.3
[25mmx25mm-adhesive area-180° +60°C [ASTM D 1003] 14.1 13.6
DOXPLQXP + DGKHVLYH (OP =+ DOXHQCQXP @ 12.0 10.7
+80°C 10.7 9.5
Tensile shear strength N/cm?2 315 325

after vibration test (sinusoidal with temperature overlay at 60°C);

vibration 10-500 Hz; 50 s/mz2 (59) test cycle 24h (6h per axis) [1]

Tensile shear strength N/cm?2 32.1 35.9
after vibration test (sinusoidal at RT);

vibration 10-500 Hz; 100 s/m2 (10g) test cycle 24h (8h per axis)
[2]

Adhesion* (bonding strength) Nmm >1.2 >1.0
Tack* (surface adhesiveness) mm >1.5 >1.2
Peel strength [90° -on aluminum] N/25mm 3 [adhesive] 9 [adhesive]

*used measurement - Texture Analyser (TA.XT-plus) **according to test standard DIN EN 1465; test speed 0.5 inch/min; adhesion area of 25x25m
RQ DQ $0&X0J VXEVWUDWH VWRUHG DW URRP WHPSHUDWXUH RI KRXUV > @ > @ VL

1. Processing and handling instructions 2. Surface conditions

When the basic rules of processing and handling are followed, KL9Mharsdirfaces must be dry and free of impurities, (such as oi
./ GRXEOH VLGHG DGKHVLYH ¢(OPV GLV 30sh panttoatingR & & p&skititersalkent lcantankiéiod) Do
istics. They allow mechanical fastening aids, such as clamps, screasoor (e.g. when changing from cold to warm) must be avc
rivets, to be dispensed with. In addition to the good thermal and diegecFIOHDQ VXUIDFH JXDUDQWHHV WKELC
characteristics, their outstanding adhesive strength and good plgstisiige best performance.

ensure reliable processability.

3. Cleaning the surfaces 4. Adhesion

Depending on the component's condition, its surface may need Natheally on plastics containing plasticizers and those of a nor
cleaned mechanically or chemically. Mechanical cleaning roughechataeter, the bond is impaired. Besides appropriate adhesior
surface. Make sure that the surface roughness is not as deep amnttieese materials, a chemical or physical surface treatmen
adhesive tape's thickness. Chemical cleaning should be done withesgfssary a prerequisite for improved bonding of the mate
clean cloths and solvents that are compatible with the material, such as

alcohols, benzines, esters or ketones. These solvents' residues must not

be left on the surfaces because they interfere with the tape‘'s adhesion.
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Thermal Adhesive

Kerathern® Bond 100 RT

Keratherm Thermal Adhesive

Applications

¢ CPU
¢ LED
¢ BGA
# heat sinks
Bene ts Processing Instructions
¢ high bond strength
¢ room temerature curing ¢ All surfaces should be even and free
& thixothropic and lling from o!l, grease or dust. Clean sur-
surface structures face with a solvent (e.g. acetone,

thinner, etc.).
€ Screw emulsion tube onteeittiedge.

€ Squeeze adhesive out of the emul-
sion tube (in a strand of ca. 3 cm),
until the adhesive emitted is of con-
sistent light brown color. Adhesive
that is not of consistent color will|not
bind and is thus to be disposed of.

@ Evenly spread the adhesive on ane
of the surfaces to be bonded.

€ Bond the components.

® %ULHA\ SUHVV WKH FRF
each other and avoid moving them
Properties Unit 100 RT for the next 30 minutes. If bonded at
an angle or overhead, please secure

Colour brown the components.
Mixing ratio 1:1 N | hard N d laf

. o . € The initial hardness is achieved after
Curing T[°C] 20 min RT PLOXWHV ¢QDO KDUC
7TKHUPDO FRQGXFWLYLWMmMK 1.5 ved after 4 hours.
Thermal resistance Rth * K/W 0.83
Measured thickness mm 0.5
Hardness Shore A 20-35
Tensile sheer strength MPa >15 . _
Dielectric breakdown N9 PP 12 Safety information:

I 3

DEELY i 21 Classi cation as per Regulation
ILVFRVLW\ Pas 20 - 40 (EC) 1272/2008 (CLP): none
Application temperature *C -40 - 180

*Shear rate 4625°C

Data for engineer guidance only. Observed performance varies in application.
Engineers are reminded to test the material in application.
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Adhesive Coatings

1. Processing temperatures and necessary transmission forces

The adhesive tapes' processing temperature lies between +18°C and +35°C with a relative air humidity of 50% — 70%. A differer
humidity will change the initial strength (adhesion). Increased contact pressure improves the tape‘s adhesion on the surface of
ODUJHU ADWWHU ERQGYV DGKHVLRQ FDQ EH LPSURYHG E\ XVLQJ D SUHVVXUH
adhesive strength is reached about 24 to 72 hours after application. A moderate temperature treatment to a maximum of 80°C s
and shortens the time (dynamic cycle with 30 minutes‘ hold time).

2. Protective sheets and application 3. Storage and Shelf Life
to the component

N DQG ./ GRXEOH VLGHG DGKHVLYI
7TKH ./ DQG ./ DGKHVLYH ¢OPV DU kenp&atHeladds namal hkumidlily Rroe. terapl # BYC — 22°C
VLOLFRQL]HG VKHHWY 7R DSSO\ WKH Dh@GHNA50% - D). Rikst (¢ffe¢tk Bf) sunkght oV stara&os
sheet must be peeled off the tape (release lightly!). Then the adfesit/sources must be absolutely avoided. To prevent pressure |
tape (or also stamping) is pressed onto the surface to be adhetbd tolls should also stand vertically in storage. When the st
(as described above). This can be followed by direct further processidligions are met, the adhesive tapes remain stable for at lea
RU LQWHULP VWRUDJH %HIRUH WKH ¢ Qdcated sh¥iiHife papiad. Ater khisviish €, Fhe &lhesive-tapes/¢an
PETP protective sheet is removed and the intended surface is adneeetd be used only if a test is made by the customer.

Adhesive Coatings
Always a good option

(DFK ¢OP W\SH UHTXLUHV LWV RZQ VSHFLDO DGKHYVLY HKERARFIHISO offeid ¥dh&sides WAtk |
KLIK DGKHVLYH VWUHQJWK RU ZLWK YDULRXV ¢¢O0OLQJV IRU LPSURYHG KHDW

Properties Sil-S1 Sil-S2 Acryl-Al Acryl-2
Colour transparent trasparent transparent transparent milky white
Film type PSA silicone Gel silicone Acrylate Acrylate rgn@ O HG $FU\C
vable
6XLWDEOH IRU ¢ OP W\SH Vstandard standard for all silicone for all silicone fretor all silicone
VLOLFRQHWLOPNWRQHWHIPYOPYOPV IUHH (OPV

with/without with/without
reinforcement reinforcement

Application temperature °C -60 to +250 -60 to +250 -40 to +180 -40 to +180 -40 to +]
6XLWDEOH IRU UlDéeR.Z 2303 F y&¥ V yes no no yes

Peel resistance* N/25mm 2-10 1-5 5-12 2-5 2-5
Bonding strength Nmm >0.15 >0.2 >0.3 >0.2 >0.2

Tack (suface adhesiveness)  mm >0.5 <1.0 >1.0 >0.8 > 0.5

Shelf Life** month 8 8 12 12 12

*Peel resistance: peeling at 180°, peel speed: 300 mm/min.; Width of test strip: 25 mm; length of test strip: 220 mm;

Finat test method in accordance with DIN 53375, 53282, 53283.

**Shelf Life: Silicone adhesive: eight (8) months from date of manufacture provided the material has been stored in its original packaging and a
and 50% relative humidity. Acrylate adhesive: twelve (12) months from date of manufacture provided the material has been stored in its origina
max. 21°C (70°F) and 50% relative humidity.

Notice: By using adhesives as single-sided
FRDWLQJ IRU .HUDWKHUP V
the thermal impedance increases.
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Good to know...

Keratherm Films

Keratherm Films are mainly resistant to water, oils and their mixtures, organic solvents ang
chlorinated hydrocarbons, as well as the cleaning agents used to degrease and wash hg
sinks, housings and printed circuit boards.

7KHVH PDWHULDOV PHUHO\ FDXVH VZHOOLQJ RI SRVHG HGJHV RI WKH DW

the degree of swelling depends on the contact period and the type of solvent apflied.

After dry-out, the exposed edges return to their original state with no change IR thermal or
electrical properties. Due to the short contact times involved, Keratherm may be exposed to
the conventional baths used in soldering processes.

The various Keratherm products are crosslinked and cured to elastomers during the manufacturing process. Keratherm produ
WKH VXEVWDQFHYV VSHFL;¢HG RQ WKH 9'$ OLVW RI GHFODUDEOH VXEVWDQFHYV
$FW IRU WKH 3BURWHFWLRQ DJDLQVW +D]DUG 6XEVWDQFHY +D]J]DUGRXV VXE"
cadmium and/or halogenated hydrocarbons.

All listed products in our catalog meet the requirements of RoOHS!

Delivery form

Besides a large number of standard shapes (TO, TIP, DO or other power housing shapes), we can supply punch parts in custor
arbitrary size based on customer drawings (max. 400x400 mm). Roll goods can be supplied in widths of 15 mm up to 500 mm.
are supplied as sheets.

Tolerances

Keratherm Standard Films: In terms of geometry, as well as positi{Ee Sy Tolerances D@mension_s are measured
shape of the parts or holes to be punched or relevant recesses and doumnte n with a Quick-Scope {QS
WKH WROHUDQFHV DUH ¢[HG DW D PLQI¥¥PLeP MM  5:0.908 MA\: - G pa FriagE Lpviddes
DIN I1SO 2768-m. Regarding the thickness, a deviation from the re up to 2.000 mm  £1.000 mm  sing measurement -sys

dimension of +/- 10% of the total thickness is allowed. up to 3.000 mm  + 1.500 mm tem, or using a dial gauge
or measuring microscope.
. . to 4.000 + 2.000
Keratherm Softtherm Films: the geometry, as well as position and aLfPa Oc mm " All tools and punched
RI WKH SDUWV DUH DOVR ¢[HG DW D P%P&W(bmfm +2509pM o PPWRIWEDQNHD UH
with DIN I1ISO 2768-c. For holes or relevant recesses and outlines the PHDQV RI WKH ¢ |
following table applies. inspection report.

Keratherm Graphit tolerances according DIN ISO 2768-c.
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Good to know...

Batchwise determination of thermal properties

An equi-area measurement sample (4 cm2 base area) is placed between a heatable uppe
cooled lower die. The lower die is pressed against the upper one by means of a pneuma
cylinder. The pressure dependance of the thermal resistance of the samples is derived Y
variation in contact pressure. After approx. 20 minutes, the resultant temperature gradient ab e
sample is determined via Pt-100 sensors. The thermal resistance (Rth) and the thermal conductivity
() are calculated on the basis of this temperature gradient, the heating power passed through the
sample, and the sample geometry.

Storage conditions and preservation instructions for Keratherm products

All Keratherm and Softtherm products that are not adhesive lined generally have unlimited shelf life and usability when appropriate
dard conditions (room temperature, no direct sunlight) in their original closed packaging. Exceptions to this are Keratherm heat 1
3&0 DQG 3&( PDWHULDOV WKDW VKRXOG EH UHIULJHUDWHG f& f& ZKHQ
D G KHV LY HKERADEILOIfegsQ&ivus types of adhesives for different Keratherm and Softtherm products. For their respective
please see the separate Keratherm dataatiieesive coating or processing and handling instructions for KL-90 and KL-91.

Determination Determination Determination
of electrical properties of mechanical properties of ame rating

The electrical insulation effect of the heatStae-of-the-art equipment and measureifemtavailable Keratherm products have bee
GXFWLQJ ¢(¢OPV LV FKDU D #ewdddSfadilidate tha batdhivise) dGdrHi@ibROVWULAHG DQG FDWHJIRUL
strength. The higher the breakdown volt&ye, WHQVLOH VWUHQJWK MG DHIGR . RD W KRIQ UR L Q\VAKDHP R
the better the insulation behaviour. Measur@ddition to this, the peel strength of adhestiaute "Underwriters Laboratories Inc." (UL
ments are performed with an AC high-voltagied materials is determined on the basisaafdition to this, the comERAFClen
detector. the "FINAT Test Method No.1" (180°). deavours to test its products on the basis of tl
ODWHVW ¢QGLQJV LQ UHVH

YOUNGS MODULUS studies

KERAFOLDQDO\VHV WKH EHKDYLRXU Rl AH[LEOH ¢(OPV XQGHU SUHVVXUH XVLQ
<281*e6 02'8/86 7KH VDPSOH JHRPHWU\ RI WKH LQGLYLGXDO ¢(OP W\SHV LV |
WUDYHUVH SDWK RI PP PLQ LQ PLQ 7KH SUHVVXUH GHSHQGHQFH RI WK

JXUWKHU LQIRUPDWLRQ UWERAPOLGLURIGW RW \8 /L ¥V GIHYDW. OPHEWDWH RRQ WKH 8/ ZHEVLWEF
2Q0LQH &HUWL¢FDWLRQV 'LUHFWRRAFOL)AURHP XNKGHIH WKKH FR Q ORDQRIK,, IARHU QAXKPH

QMFZ2E140693: Plastics Component. This category contains @pridE&AsOL
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Test Methods

Keratherm
Discription Unit Test Methode
Thermal resistance Rth* KW Kerafol - test methode
Thermal conductivity* W/mK Kerafol - test methode ASTM D 5470
Breakdown voltage (Ud; ac) N9 IEC 243 1+2 ASTM D 149
Dielectric breakdown (Ed; ac) N9 PP IEC 243 1+2 ASTM D 149
9ROXPH UHVLVWLYLW\ P DIN 53483-3 ASTM D 257
Dielectric loss factor tan d 1 DIN 53483 ASTM D 150
Dielectric constant er 1 DIN 53483 ASTM D 150
Electrical conductivity pS/m DIN 51412-1
Measured thickness mm DIN 53370 ASTM E 252
Tensile strength N/mm2 DIN EN ISO 527-3 ASTM D 412a
Elongation % DIN EN I1SO 527-3 ASTM D 412a
Hardness Shore (A,D) Shore 00 DIN 53505 ASTM D 2240
Compressibility** mm DIN ISO 815-1 ASTM D 395
Youngs Modulus** N/cm2 - ASTM D 575
Flame rating UL (Kerafol internal) UL 94 / E140693 (KerafdlL Bist E140693
according to UL)
Total mass loss (TML) Ma.-% ASTM E 595
ORGL{HG WHVW JHRPHWU\ Conversion
7TKHUPDO FRQGXFWLYLW\ W K H U Bliage: U HUQO\MV-DIQrE(15) = 2.54 cm = 25.4 mm
and thermal impedan¢é ém?) Area: 1irRch6.45 chr 645 min
** Compressibility and "Young’s Modulus" Pressure: 100 NfenilMPa = 10 bar = 145.037 psi

(3.0cmx 3.0cm =9.0 cm?)
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/G | woojoyesay mmm

0.100 0.125 [0.150 [0.175 |0.200 |0.225 [0.250 [0.275 |0.280 |0.300 |0.325 m;;;:r:’;'(')its"e

mm X meter
86/30 X 500 x meter standard
86/40 X 470 X meter 86/30 + adhesive
86/10 X 500 x meter reinforcement
86/20 X 470 x meter 86/10 + adhesive
86/37 X 500 x meter standard
86/47 X 470 X meter 86/37 + adhesive
86/17 X X 500 x meter reinforcement
86/27 X 470 x meter 86/17 + adhesive
86/50 X X X 500 x meter standard
86/51 X 470 x meter 86/50 + adhesive
86/52 X 500 x meter reinforcement
86/53 X X 470 x meter 86/52 + adhesive
86/60 X X 500 x meter standard
86/60 K X X X 470 x meter 86/60 + adhesive
86/82 X 500 x meter standard
86/82 K X 470 x meter 86/82 + adhesive
70/50 X 500 x meter standard
70/60 X 470 x meter 70/50 + adhesive
U 80 X 470 x meter standard
U 80K X X 460 x meter U 80 + adhesive
U 85 X 500 x meter standard
U 85K X 470 x meter U 85 + adhesive
U 90 X X X 470 x meter standard
U90 K X X X 460 x meter U 90 + adhesive
MT 102 X 230 x meter standard
MT 103 X 230 x meter standard
MT 102 K X 220 x meter MT 102 + adhesive
MT 103 K X 220 x meter MT 103 + adhesive
PCM 471 X 150 x meter standard
PCM 115 X 320 x meter standard

Special thickness on request!
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KL 90
KL 91
90/10 X X
90/15 X
90/20

X

X

400 X meter
400 x meter
500 x meter

460 x meter
460 X meter

reinforcement

standard

.OOHG DGKHVL
90/10 + adhesive

nooess Jotso Jorrs Jozso Jooss |1 11— 1 11T mimeer |

S 900
S 900 X
S 900 K X

X

500 x sold by the meter
600 x sold by the meter
500 x sold by the meter

standard
standard

S 900 + adhesive

86/125
86/128
86/200
86/225
86/228
86/235
86/238
86/300
86/320
86/325
86/450
86/500
86/525
86/600
U 281

X X X X X X X

X X X X X X

Special thickness on request!

X X X X X X X % X X X X X

X X x X X x

x

x X x X

X

450 x 250
450 x 250

450 x 250

450 x 250
450 x 250
450 x 250
450 x 250
450 x 250
450 x 250
450 x 250
450 x 250
450 x 250
450 x 250
450 x 250
450 x 250

standard
standard

standard

standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
standard
silicone free
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S Notice o

All information in catalogue, data sheets and wKBSRAFGFLKeramische Folien
GmbH is without guarark&ERAFCLdoes not assume responsibility for misprints and
reserves the right to make technical changes.

Edition 02-2018
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Keramische Folien GmbH

Customized solutions.
We are looking forward to receiving your inquiry!

KERAFOproducts are applied in vehicle electronics, telecommunications,
aerospace, computers and the semi-conductor industry — in fact, in all areas
in which generated heat has to be dissipated from sensitive components to
the heat sink.

Discover our broad range of products and take advantage of the diverse
application possibilities!

Version 02-2018
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