THE HIGH PERFORMANCE SANDWICH CORE

Divinycell HM is a high performance structural core designed for
fast marine hulls where higher toughness is required.

Divinycell HM combines a very high shear strength with an
outstanding shear elongation. As a result, Divinycell HM is an
extremely tough product, capable of absorbing high dynamic
impacts and slamming loads.

MECHANICAL PROPERTIES DIVINYCELL*HM

Diab

TECHNICAL DATA

Divinycell HM

Divinycell HM s elongation exceeds the requirements of IS0 12215,
GL and ABS rules to allow for reduced safety factors in structural
calculations, providing a lighter, yet strang structure.

Divinycell HM's high compressive properties provide excellent
resistance to denting and skin wrinkling of thin skins.

Divinycell HM offers a high operating temperature, thus reducing
the risk of print through on dark hulls,

Property Test Procedure Unit HMBO0 HM100 HM130
Nominal 1.4 : i
Compressive Strength! ASTMD 1621 MPa [,J(Tma .l 2
Minimum 115 165 2.4
Nominal 100 135 170
Compressive Modulus' | ASTMD1621-B73 | MPa =
Minimum 80 115 145
Nominal 15 i ;
Shear Strength ASTMC 273 MPa =il L = £e
Minimum 0.96 1.4 19
Nominal 27
Shear Modulus ASTMC 273 MPa e 2L 2
Minimum 22 28 40
Shear Strain ASTM(C 273 % Nominal 41 41 41
Density 1SO 845 kg/m? Nominal BO 100 130

All values measured at +23°C
1. Properties measured perpendicular to the plane

Nominal value is an average value of a mechanical property at a nominal
density.

Minimum value is a minimum guaranteed mechanical property a material
has independently of density.

Maximum processing temperature for Divinycell HM is +110°C. It is
dependent on time, pressure and process canditions. Therefore users are
advised to contact Diab Technical Services to confirm that Divinycell HM is
compatible with their particular processing parameters.

PRODUCT CHARACTERISTICS

- Outstanding toughness and fatigue resistance
- Superior shear strength

- High compressive strength and stiffness

- Excellent chemical resistance

- High temperature resistance

- Compatible with all resins used in marine

- Low resin absorption



TECHNICAL CHARACTERISTICS

PHYSICAL CHARACTERISTICS DIVINYCELL*HM

Length mm 2440 2160 1960
Plain sheets Width mm 1220 1070 970

Max unbonded thickness* mm []0] 75 72

Length mm 1220 1080 980
GS sheet -

Width mm 813 1070 970

1. Minimum thickness is 3mm

Divinycell HM is type approved by:

ROVED p,
W "'oo

4
& <
o

DNV-GL

DNVGL.COM/AF

Disclaimer:

This data sheet may be subject to revision and changes due to development
and changes of the material. The data is derived from tests and experience. If
not stated as minimum values, the data is average data and should be treated
as such. Calculations should be verified by actual tests. The data is furnished
without liability for the company and does not constitute a warranty or repre-
sentation in respect of the material or its use. The company reserves the right
to release new data sheets in replacement,

All content in this publication is protected by international copyright laws,
Copyright © Diab June 2020.

Diab Group

Drottninggatan 7, Sth floor

SE-252 21 Helsingborg, Sweden

Tel +46 (0) 430163 00

E-mail: info@diabgroup.com Datashest Diab Divinycell HM rev7 St june 2020



THE HIGH PERFORMANCE SANDWICH CORE

Divinycell HP has been developed to meet demands in high
temperature systems, and low temperature prepreg systems.
The unique PVC chemical structure, yields impressive mechanical
performance to a low weight. Divinycell HP ‘s elevated temperature
performance also extends to its ‘in service’ life as it will retain a
high percentage of its mechanical properties despite exposure to
high ambient temperatures.

MECHANICAL PROPERTIES DIVINYCELL® HP

Piab

TECHNICAL DATA

Divinycell HP

It offers high properties in all significant areas including mechanical
performance, elongation to break, ductility, adhesion/peel
strength, fracture toughness and dimensional stability. Other key
features of Divinycell HP include excellent chemical resistance, low
water absorption and good thermal/acoustic insulation

Property Test Procedure Unit HP60 HP80 HP100 HP130 HP160 HP200 HP250
) Nominal 0.95 15 2.0 3.0 3.4 5.4 7.2
Compressive Strength! ASTMD 1621 MPa —
Minimum 0.85 1.2 1.65 2.4 2.8 4.5 6.1
) Nominal 80 105 135 170 200 310 400
Compressive Modulus! ASTMD1621-B-73 MPa —
Minimum 58 30 115 145 175 265 350
) Nominal 1.8 2.8 35 4.8 5.4 71 9.2
Tensile Strength! ASTMD 1623 MPa —
Minimum 15 2.2 2.5 35 4.0 6.3 8.0
) Nominal 75 100 130 175 205 250 320
Tensile Modulus! ASTMD 1623 MPa —
Minimum 57 80 105 135 160 210 260
Nominal 0.85 1.25 16 2.2 2.6 35 4,5
Shear Strength ASTM(C273 MPa —
Minimum 0.75 1.0 1.4 1.9 2.2 3.2 39
Nominal 20 28 35 50 73 73 97
Shear Modulus ASTMC273 MPa —
Minimum 18 22 28 40 50 65 81
Shear Strain ASTM(C273 % Nominal 23 38 40 40 40 45 45
Density IS0 845 kg/m? | Nominal 65 80 100 130 160 200 250

All values measured at +23°C
1. Properties measured perpendicular to the plane

Nominal value is an average value of a mechanical property at a nominal density
Minimum value is a minimum guaranteed mechanical property a material has independently of density

PRODUCT CHARACTERISTICS

- Low water absorption

- High temperature resistance

- High strength and stiffness to weight ratio
- Low water absorption

- Superior damage tolerance

- Fastand easy to process

- Good chemical resistance

- Acoustic and thermal insulation

- Consistent and homogenous material

- Low resin uptake
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TECHNICAL CHARACTERISTICS

TECHNICAL CHARACTERISTICS DIVINYCELL® HP

Characteristics?® Unit HP60 HP80 HP100 HP130 HP160 HP200 HP250 Test method
Density variation % +15/-10% | +15/-10% | +15/-10% | +15/-10% | +15/-10% | +15/-10% | +16/-10% -
Thermal conductivity? W/(m-K) 0.035 0.037 0.037 0.038 0.040 0.045 0.048 EN 12667
Coeff, linear heat expansion x10-¢/°C 40 40 40 40 40 40 40 IS0 4897
Heat Distortion Temperature °C +125 +125 +125 +125 +125 +125 +125 DIN 53424
Continous temp range °C -200to+80 | -200to +80 | -200to +80 | -200to +80 | -200/+80 |-200to+80 | -200to +80 -

Max process temp °C +145 +145 +145 +145 +145 +145 +145 -
Dissipation factor - 0.0003 0.0005 0.0006 0.0009 0.0012 0.0015 0.0019 ASTMD 2520
Dielectric constant - 1.07 1.09 111 115 118 123 129 ASTMD 2520
Poissons ratio® - 04 0.4 0.4 04 0.4 0.4 04 ASTM 638

1. Typical values
2. Thermal conductivity at +10°C
3. Standard deviation is 0.045

Continuous operating temperature is typically -200°C to +80°C. The foam can be used in sandwich structures, for outdoor exposure, with external skin
temperatures up to +100°C. For optimal design of applications used in high operating temperatures in combination with continuous load, please contact Diab
Technical Services for detailed design instructions. Normally Divinycell HP can be processed at up to +145°C with minor dimensional changes.

Maximum processing temperature is dependent on time, pressure and process conditions. Therefore users are advised to contact Diab Technical Services to
confirm that Divinycell HP is compatible with their particular processing parameters.

PHYSICAL CHARACTERISTICS DIVINYCELL® HP

Format Unit HP60 HP80 HP100 HP130 HP160 HP200 HP250
. Length mm 2440 2070 2135 1935 1835 1705 1615
Plain sheets -
Width mm 1220 1020 1045 945 890 825 775
6S sheet Length mm 1220 | 1220 1030 1067 967 917 852 -
Width mm 813 | 1220 1020 1045 945 890 825 -

Divinycell HP is type approved by:
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Disclaimer:

This data sheet may be subject to revision and changes due to development
and changes of the material. The data is derived from tests and experience. If
not stated as minimum values, the data is average data and should be treated
as such. Calculations should be verified by actual tests. The data is furnished
without liability for the company and does not constitute a warranty or repre-
sentation in respect of the material or its use. The company reserves the right
to release new data sheets in replacement,

All content in this publication is protected by international copyright laws.
Copyright © Diab April 2022,

Diab Group

Drottninggatan 7, 5th floor
SE-252 21 Helsingborg, Sweden
Tel +46 (0) 43016300

E-mail: info@diabgroup.com Datasheet Diab Divinycell HP rev26 SI April 2022



PF20 (PFC20)

Perforated

Figure 1: PF20 top view (left picture) and bottom view (right)

MAIN FEATURE: DISTRIBUTOR BENEFITS

PF20 material is designed to release trapped air from under the - In closed molding applications where resin transfer technigues
core and or allow resin to flow from one side of the core to the are used the perforations enables resin transportation through
other. the core.

- In vacuum bagging techniques it prevents air entrapments
between mold / laminate and core.

DESCRIPTION
As shown above, PF20 is perforated in a square grid pattern.
TYPICAL APPLICATIONS
- Decks
- Panels
- Bulkheads

Center-to-center perfs 20mm

PF20 is an interesting alternative in weight critical applications,
Diameter perforation ~@2mm where vacuum bagging or prepreg techniques commonly are used.
Due to the perforations it is possible to vacuum bag both inner
and outer laminate in one operation, which yields cost and time
savings in mentioned processes.
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PERFORATED

PROCESS CHARACTERISTICS

In resin transfer molding processes resin flow is perpendicular to
the plane, “through the core”, while resin flow in the plane is poor.
Where resin flow in other dimensions is of interest Diab refers to

FINISHING SOLUTIONS

Diab utilizes a combination of its complete range of finishing
options to provide an optimized solution based on customers’
requirements and objectives.

other finishing options. Should the standard range not fulfill the needs, tailor made cuts
and solutions can be defined and developed. Normally this is not
needed as the range of options and Diab competence covers
majority of needs in various industries,

LIMITATIONS AND CONSIDERATIONS
Consumption of resin increases with thickness.
KITS

To fully optimize the application for cost, performance and
quality Diab can engineer and design a core kit delivered in lay-up
sequence, The kit of precut pieces is optimized for mechanical
requirements, lay-up, manufacturing process, cost and quality
objectives, The kit is produced by our skilled personnel using a
combination of traditional and CNC equipment to achieve the
desired result.

By working with kits our customers gain access to the full
competence of Diab in terms of engineered design, core materials
and range of manufacturing techniques, all having a profound
impact on the ability toreach the objectives of the application from
cost, quality and performance point of view.

This data sheet may be subject to revision and changes due to development
ond changes of the material. The data is derived from tests and experience.
The data is average data and should be treated as such. Calculations should
be verified by actual tests. The data is furnished without liability for the com-
pany and does not constitute a warranty or representation in respect of
the material or its use. The company reserves the right to release new data
sheets in replacement.

All content in this publication is protected by International Copyright Laws.

Copyright @ Diab July 2020.

Diab Group

Drottninggatan 7, 5th floor
SE-252 21 Helsingborg, Sweden
Tel +46 (0) 43016300

E-mail: info@diabgroup.com Diab Finishing data sheet PF20 (PFC20) July 2020 rev3
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Perforated

Figure 1: PFC tap view (left picture) and bottom view (right)

MAIN FEATURE: DISTRIBUTOR

PFC material is designed to release trapped air from under the
core and or allow resin to flow from one side of the core to the
other.

DESCRIPTION
As shown above, PFC is perforated in a diamond grid pattern.

Typical measurements

Center-to-center 100-100mm, in line

Diameter perforation ~3mm

BENEFITS

- Invacuum bagging technigues it prevents air
entrapments between mold / laminate and core.

- Facilitate bonding between core sheets, the
perforations prevents air entrapments.

TYPICAL APPLICATIONS

- Decks

- Panels

- Webs

- Bulkheads

- Roofs

PF20 is an interesting alternative in weight critical applications,
where vacuum bagging or prepreg techniques commonly are used.

Due to the perforations it is possible to vacuum bag both inner
and outer laminate in one operation, which yields cost and time

savings.

[



PERFORATED

PROCESS CHARACTERISTICS

Perforations prevents air entrapments to occur under the core in a
vacuum process.

FINISHING SOLUTIONS

Diab utilizes a combination of its complete range of finishing
options to provide an optimized solution based on customers'

reguirements and objectives.

Should the standard range not fulfill the needs, tailor made cuts
and solutions can be defined and developed. Normally this is not
needed as the range of options and Diab competence covers
majority of needs in various industries,

LIMITATIONS AND CONSIDERATIONS

Consumption of resin increases with thickness.
Resin flow on the surface of the core is very limited,

KITS

To fully optimize the application for cost, performance and
quality Diab can engineer and design a core kit delivered in lay-up
sequence, The kit of precut pieces is optimized for mechanical
requirements, lay-up, manufacturing process, cost and quality
objectives, The kit is produced by our skilled personnel using a
combination of traditional and CNC equipment to achieve the
desired result.

By working with kits our customers gain access to the full
competence of Diab in terms of engineered design, core materials
and range of manufacturing techniques, all having a profound
impact on the ability to reach the objectives of the application from
cost, quality and performance point of view.

This data sheet may be subject to revision and changes due to development
and changes of the material. The data is derived from tests and experience.
The data is average data and should be treated as such. Calculations should
be verified by actual tests. The data is furnished without liability for the com-
pany and does not constitute a warranty or representation in respect of
the material or its use. The company reserves the right to release new data
sheets in replacement,

All content in this publication is protected by International Copyright Laws.

Copyright © Diab July 2020.

Diab Group

Drottninggatan 7, 5th floor
SE-252 21 Helsingborg, Sweden
Tel +46 (0) 43016300

E-mail: info@diabgroup.com Diab Finishing data sheet PFC July 2020 rev3



<DivinycellH

The high performance sandwich core

Divinycell H provides excellent mechanical properties to low weight.
The unique IPN chemical structure, yields impressive mechanical
performance to a low weight. Divinycell H has been widely used and
has a proven track record in virtually every application area where
sandwich composites are employed including the marine (leisure,
military and commercial), land transportation, wind energy, civil
engineering/infrastructure and general industrial markets.

Mechanical properties Divinycell® H

Divinycell H is ideal for applications subject to fatigue, slamming or
impact loads. Other key features of Divinycell H include consistent
high quality, excellent adhesion/peel strength, excellent chemical
resistance, low water absorption and good thermal/acoustic
insulation. Divinycell H is compatible with virtually all commonly
used resin and manufacturing systems.

Property Test Procedure Unit H35 H45 H60 H80 H100 H130 H200 H250
Nominal 0.5 0.6 0.9 1.4 2.0 3.0 5.4 7.2
Compressive Strength' ASTM D 1621 MPa —
Minimum 0.3 0.5 0.7 1.15 1.65 2.4 4.5 6.1
. Nominal 40 50 70 90 135 170 310 400
Compressive Modulus' | ASTM D1621-B-73 | MPa —
Minimum 29 45 60 80 115 145 265 350
Nominal 1.0 1.4 1.8 2.5 3.5 4.8 71 9.2
Tensile Strength’ ASTM D 1623 MPa —
Minimum 0.8 11 1.5 2.2 25 SIS 6.3 8.0
. Nominal 49 55 75 95 130 175 250 320
Tensile Modulus’ ASTM D 1623 MPa —
Minimum 37 45 57 85 105 135 210 260
Nominal 0.4 0.56 0.76 115 1.6 2.2 3.5 4.5
Shear Strength ASTM C 273 MPa —
Minimum 0.3 0.46 0.63 0.95 1.4 1.9 3.2 3.9
Nominal 12 15 20 27 35 50 73 97
Shear Modulus ASTM C 273 MPa
Minimum 9 12 16 23 28 40 65 81
Shear Strain ASTM C 273 % Nominal 9 12 20 30 40 40 45 45
Density ISO 845 kg/m® | Nominal 38 48 60 80 100 130 200 250

All values measured at +23°C
1. Properties measured perpendicular to the plane

Nominal value is an average value of a mechanical property at a nominal density

Minimum value is a minimum guaranteed mechanical property a material has independently of density

Divinycell H is type approved by:

RTIFIED 5,

DNV-GL

MARITIME

Technical Data

Product Characteristics

Low water absorption
Superior damage tolerance
Fast and easy to process
Good chemical resistance
Excellent fatigue properties
Low resin uptake

Wide range of properties
Provides excellent mechanical
properties to a low weight

Diab

diabgroup.com



Technical Characteristics

Technical Characteristics Divinycell®H

Characteristics’ Unit H35 H45 H60 H80 H100 H130 H200 H250 Test method
Density variation % -10% to +20% +10 +10 +10 +10 +10 +10 +10 -
Thermal conductivity? W/(m-K) 0.028 0.028 0.029 0.031 0.033 0.036 0.044 0.049 EN 12667
Coeff, linear heat expansion | x10-%/°C 40 40 40 40 40 40 40 40 1ISO 4897
Heat Distortion Temperature °C +125 +125 +125 +125 +125 +125 +125 +125 DIN 53424
Continous temp range °C -200 to +70 |-200 to +70({-200 to +70|-200 to +70{-200 to +70{-200 to +70(-200 to +70|-200 to +70 -

Max process temp °C +90 +90 +90 +90 +110 +110 +110 +110 -
Dissipation factor - 0.0001 0.0002 0.0003 0.0005 0.0006 0.0009 0.0015 0.0019 ASTM D 2520
Dielectric constant - 1.04 1.05 1.06 1.09 1.11 1.15 1.23 1.29 ASTM D 2520
Poissons ratio® - 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 D638-08

1. Typical values
2. Thermal conductivity at +20°C
3. Standard deviation is 0.045

Continuous operating temperature is typically -200°C to +70°C. The foam can be used in sandwich structures, for outdoor exposure, with external skin temperatures
up to +85°C. For optimal design of applications used in high operating temperatures in combination with continuous load, please contact Diab Technical Services for
detailed design instructions.

Maximum processing temperature is dependent on time, pressure and process conditions. Therefore users are advised to contact Diab Technical Services to confirm
that Divinycell H is compatible with their particular processing parameters.

Physical characteristics

Format Unit H35 H45 H60 H80 H100 H130 H200 H250
) Length mm 2650 | 2440 | 2440 | 2440 | 2160 1960 1730 1640

Plain sheets

Width mm 1250 1220 | 1220 | 1220 1070 970 850 800

Length mm 1250 1220 1220 1220 1080 980 865 -
GS sheet :

Width mm 883 813 813 813 1070 970 850 -

Length mm 1250 1220 1220 1220 - - - -
GS sheet

Width mm 1250 1220 | 1220 | 1220 - - - -

Disclaimer:

This data sheet may be subject to revision and changes due
to development and changes of the material. The data is
derived from tests and experience. If not stated as minimum
values, the data is average data and should be treated as
such. Calculations should be verified by actual tests. The
data is furnished without liability for the company and does
not constitute a warranty or representation in respect of the
material or its use. The company reserves the right to re-
lease new data sheets in replacement.

All content in this publication is protected by international
copyright laws. Copyright © Diab February 2016.

Issued: Feb 2016 Doc No: H Feb 2016 rev16 Sl

Diab Group
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