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B Foreword

It is essential for HIMACS panels to be used, to be fabricated and to be installed according to its application
and Designer needs.
There is a wide range of HIMACS panels up to a thickness of 20mm available products.

In this Technical guide it is assume that all fundamental principles of HIMACS fabrication are well known
and handled accordingly to the standard fabrication and installation guidelines as well as assumed a
professional understanding of its material technology according to meet customers, architects and
Designers expectations.

Select the right product & the right system for the application of Rain Screen Cladding according to its
product performance and project requirements.

Ensure that “Quality-Control” on first focus in your fagade project planning process. Check incoming goods
to there Quality Specifications and keep record on each single sheet- and their unique sequential number.

Be aware sanding of vertical application is very sensitive but also time consuming during installation.
Special care and Quality Control of outgoing good essential and also mandatory for any unique look of the
facade panels.

Due to the special material performance of HIMACS translucency and other HIMACS sheet products with
lucent effects attention needs to be given select the correct product and product thickness in order to
avoid shadowing during and after the installation.

Be aware:

The 10 Year Limited Installed Warranty for Exterior Application does not cover any failures due to
fabrication or installation mistakes; neither any failure of HIMACS adhesive used on outside
application.

Last Revision Year 2022
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B Cladding System Solutions

Rain-Screen Cladding: General Requirements

General Facade Building Requirements

* Design
« Stability
* Dead load -
+ Wind load (suction and pressure) -
* Snow and ice loads -
* Impact loads -
* Special loads (e.G. Seismic forces, advertising boards)

* Fire protection
* Moisture and heat protection

- National and technical requirements in terms of moisture and heat protection
* Planning and Design of the cladding and the substructure
* Planning of additional thermal insulation layer & fire brake barriers
* Airtightness:

* Requirements in terms of airtightness of the building envelope must be met

* by the load-bearing structure of the building.

* The RVRF has no sealing function and does not contribute to the airtightness of
the building. Airtightness is realized, for example, by

* the interior plaster and
« professional installation of doors and windows.
* Sound insulation
* Requirements conform to national regulations
+ Lightning protection
+ Deformation
+ Deformations are primarily due to changes in temperature and humidity.
« Local temperature differences (AT) must be taken into consideration
+ generally between - 20°C and +80°C.
- Expansion gaps
+ Dividing joints between buildings must be taken into consideration in the
* substructure and the cladding and applied to the same extent.

- Tolerances

Last Revision Year 2022
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Rain-Screen Cladding: Physical Features

M Perfect moisture resistance

| HIMACS is highly resistant to moisture like rain, snow or condensation, thus providing excellent
| protection for the insulation layer behind the facade. Furthermore, any moisture is perfectly
removed via a gap between the facade panel and the insulation material.

[, Perfect air circulation

In connection with the ventilated rain screen technology, HIMACS ensures air circulation
irrespective of low or high temperatures. This method removes condensation moisture and
]| prevents damage to the insulation layer

L] 7 Perfect insulation properties
HIMACS withstands cold and heat equally. These insulation properties result in significant
energy savings

i Perfect noise insulation
HIMACS fagade materials provide optimal noise insulation thus reducing the noise level
significantly

it Perfect resistance to wind pressure
HIMACS facade materials attest bending strength above average thus offering excellent
resistance to wind pressure.

Last Revision Year 2022
06 HIMACS Technical Data Sheet l-., LX HaUSQS
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To build HIMACS facades, we recommend using a certified structure to install such panels
foreseen for a ventilated facade system made out of aluminum profile structure.

The rain screen cladding air ventilated facade (RSC)

The functions of weather protection and thermal insulation are structurally separated from each
other in the case of curtain-ventilated facades. This design is considered to be structurally
reliable and sustainable. Additional protection functions characterize this facade system.

In principle, rain screen cladding air ventilated facades can be used for all building heights and
uses as well as for all required insulation thicknesses. Its structural components are the
substruc-ture, the insulation, the rear ventilation room and the clothing.

Benefits

RSC ensure sustainable dew water and rain protection through the constructive
separation of facade cladding and thermal insulation.

RSC are the proven design for achieving a pleasant indoor climate.

RSC significantly reduces energy costs for heating and air conditioning.

RSC are the facade constructions with very low susceptibility to damage.

RSC are durable, maintenance-free and represent an economically extremely interesting
solution for increasing the value of the building.

Last Revision Year 2022
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B Product

Product Verification

German Sustainable Building Council (DGNB)

HIMACS has achieved quality level 4 of 4 - the best rating - for the local
environmental impact of the overall product (2018).

The DGNB system is a holistic and unique certification system for sustainable
construction.

Building Research Establishment Environmental Assessment Method (BREEAM)

®
BREEAM Among other ratings, the material complies with “Hea 02 Indoor Air Quality”

dEllVEfEd by bI'E for particularly good air quality. BREEAM is one of the world’s most important global
rating methods for sustainable Architecture.

Leadership in Energy and Environmental Design (LEED)

Is a standard voluntary system to certify high performance of buildings, from
the US Green Building Council (USGBC). LEED certifies buildings using a credit
system. Architects and planners using HIMACS for their project can claim EQ
Credit for Low-Emitting Materials with the category Indoor Environmental

Quality (EQ).
% . - . :
® 2 Environmental Building Certificate - Grade “outstanding”
*®
= The Korean Air Cleaning Association certifies that HIMACS complies with
%?a;._w. ¢ the Korean regulations for environmental building materials.

Last Revision Year 2022
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Eco-labels & Product Assessments

Greenguard Certified Greenguard Gold EPD NSF International SCS Recycled Content Certified
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EQ Credit Low Emitting Materials - Sample on LEEDvA4:

The entire product contributes toward satisfying EQ Credit: Low-Emitting Materials:

HIMACS

The product contributes toward satisfying EQ Credit 4: Low-Emitting Materials:
HIMACS Yes

Ceilings, walls, thermal, and acoustic insulation

The entire product contributes toward satisfying EQ Credit 4: Low Emitting Materials, Category Ceilings, walls,
thermal, and acoustic insulation:

HIMACS

The product contributes toward satisfying EQ Credit 4: Low Emitting Materials, Category Ceilings, walls, thermal,
and acoustic insulation:

|HIMACS Yes

The product is a ceiling, wall, acoustic or thermal insulation material:

HIMACS Yes
TVOC after 14 days:
|HIMACS 0 0.001 mg/m?

Formaldehyde after 28 days:
HIMACS 0 0.012 mg/m3

Emission testing method according CDPH Standard Method v1.1-2010:
|HIMACS Yes

Emission testing method according AgBB Testing and Evaluation Scheme (2010):
| HIMACS | Yes

Emission testing method according ISO 16000-3: 2010, ISO 16000-6: 2011, ISO 16000-9: 2006, ISO 16000-11:2006
either in conjunction with AgBB, or with French legislation on VOC emission class labeling:

_HIMACS Yes

Emission testing method according DIBt testing method (2010):
| HIMACS [ Yes

Last Revision Year 2022
HIMACS Technical Data Sheet

LA LX Hausys



Exterior Solid Surface Material H I y r4ACS

B Fire Classification

Fire performance application use

For EN 13501 Classification

A classification
above 22m - 100m
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B classification
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The HIMACS -FR-quality passed the fire rating test with far better results than any of the other mineral
materials : The achieved SBI test according to EN-13501-1 is the impressive proof of this.

B-s1-d0 Classification

Equivalent to BS class 0 Certification.
The EN 13501 is the European fire classification norm

B = classification level
S1 = low smoke density
DO = non droplets

B1 Classification

B1 classification proofs that HIMACS has a low flammability.
The DIN 4102-2 is the German building fire classification norm

B1 = low flammability

M1 Classification

M1 classification that HIMACS has a low flammability.
The NFP 92-501 is the French fire classification norm

M1 = low flammability

Last Revision Year 2022
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The HIMACS -FR-quality passed the fire rating test with far better results than any of the other mineral
materials : The achieved SBI test according to EN-13501-1 is the impressive proof of this.

SBI

B-s1-d0 Classification

Equivalent to BS class 0 Certification.
The EN 13501 is the European fire classification norm

B = classification level
S1 = low smoke density
DO = non droplets

All photos taken by Lothar Moritz - All rights reserved.

Last Revision Year 2022
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EN-13501-1: maximum time of danger to a Flashover in relation to material calorific value.

Flashover by definition is
“the sudden involvement of a room or an area in flames from floor to ceiling caused by thermal radiation
feedback.”

Thermal radiation feedback is the energy of the fire being radiated back to the contents of the room from the walls,
floor, and ceiling. This radiation of energy to the contents of the room will raise ALL the contents to their ignition
temperature.

When the contents of the room suddenly and simultaneously ignite, this is flashover. This simply means that flashover
is a temperature-driven event. It requires that the fire’'s energy be radiated back to the contents to produce a rapid
rise in temperature and simultaneous ignition. Flashover indicates that the fire has grown to the fully developed stage
(Figure 1).

reme .
: : Al No flash-over / calorific value < 2M]J/kg
Flashover _I : A2 No flash-over / calorific value < 3MJ/kg
: : - Backdraft B No flash-over
| | C 10 - 20 min.
: : D 2-10 min.
:Fully—DeveIoped: E 0 -2 min.
Growth Stade ~ Stage ! Declining Sta F Mo e e e
Time

Fig.1

BUILDINGS BUILDING HIGHT SUB- INSULATION RAIN-SCREEN
CONSTRUCTION CLADDING

Normal Normal Normal
L e 27 flammable flammable  flammable
7m up to 22m Normal Non Low
flammable flammable  flammable
From 22m Non Non Non
and above flammable flammable  flammable

Last Revision Year 2022
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Euroclass comparison

Overview of European and most commonly used national performance classes:

European: EN 13501-1:2007 +A1:2009

German: DIN 4102-1,1998 (often referred to as “B1” which is in fact a classification)
French: NF P92-507:2004 (often referred to as “M1” which is in fact a classification)
UK: BS 476-6:1989 +A1:2009 and BS 476-7:1997

EN 13501-1 DIN 4102-1 | No Smoke No droplets EN 13501-1 NF P92-507 EN 13501-1 BS 476/6 BS 476/7

Al Al v v Al Non combustible Al Non combustible
A2 -s1,d0 MO B Limited
A2 -s1,do A2 v v A2 - 51/s2/s3, do/d1 " A2 -s1/s2/s3,d0/d1 el EiE
B/C-s1,d0 v v B - s1/s2/s3, d0/d1 B - s1/s2/s3, d0/d1/d2 Class 0
A2/B/C - s2/s3/, dO o1 v
A2/B/C - 1, d0/d1 v C- s1/s2/s3, do/d1 M2 C-s1/s2/s3, dofd1/d2 Class 1
A2/B/C-s3,d2
D - s1/s2/s3/, dO v D - s1/s2/s3, do/d1 M2 D - s1/s2/s3, d0/d1/d2 Class 3
D -s1/s2/s3/,d1/d2 B2 D - s1/s2/s3, d0o/d1 M4 (No droplets)
E M4
£ E-d2 E
F B3 F 3
EUROCLASS CLASSIFICATION FOR SMOKE OR DROPLETS
A1 Notinflammable D Wellinflammable ST Nosmoke do  Nodroplets allowed
A2  Almost not inflammable E Veryinflammable S2  Limited smoke production d1  Nodroplets for longer than
B  Verydifficultly inflammable F Extremely inflammable and‘srr.wk'e Al 2 f\fnﬁ'qtt'?e glveg et
Moderately inflammable S3  No limitation on smoke d2 © MTEER @ eIl
c Y production required required

Source:  https://graphics.averydennison.eu/content/dam/averydenni-
son/graphics/eu/en/technical-bulletins/General/TB-1.31-Firecertification-rev-82012-UK.pdf

Fire Classification

EN 13501-1 (SBI)*) B-s1-d0
HIMACS FR 12mm S728 NF P92-501 (1995) M1
Alpine White DIN 4102-1 B1
IMO certified Modul B
Regulation (EU) Modul D
2018/773
HIMACS FR 12mm S828
Alpine White NF P92-501 (1995) M1
HIMACS 12mm S028 DIN 4102-1 B1
Alpine White ABP B1
HIMACS 12mm S028
Alpine White**) NF P92-501 (1995) M1
*) tested with sub-construction and insulation according to EN **) wide sheet Korea production

13823 & ISO 11925

Last Revision Year 2022
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Bl UV Resistance

DELTA E VALUES - ID
|_Evalue | Meaning |

0-1 A normally invisible difference

L\Delta E

Very small difference,

1-2 only obvious to a trained eye
2.35 Medium difference,
also obvious to an untrained eye -a -b
35-6 An obvious difference
>6 A very obvious difference

B LRV Light Reflectance Value

LRV Scale (Not the same as grayscale) LORI SAWAYA
L = o T p F AT WIN TET WIN

|

f Y Y Y Y v 1 ¥

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Last Revision Year 2022
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B UV & Weather Ability Aging Resistance Analyses

Zu 3) 3-Punkt-Biegeversuch

Sowohl die nicht bewitterten Proben als auch die Proben, die einer Bewitterung von 500 Stunden,
1000 Stunden bzw. 1500 Stunden ausgesetzt waren, wurden im 3-Punkt-Biegeversuch in Anlehnung
an die DIN EN 130 14125 untersucht. Die Prifparameter sind in Tabelle 3 zusammengefasst.

Parameter Bedingungen
Prifkérperdicke 12,05 mm— 12,19 mm
Prifkarperbreite 33,99 mm — 40,13 mm
Prifklima 22 °C, 54 % rel. Feuchte
Vorkraft 1N

Priifgeschwindigkeit 1 mmimin

Stitzweite 100 mm

Tabelle 3: Priifparameter fur die Bestimmung der mechanischen Kennwerte im Biegeversuch Flexural Strength

Die ermittelten Werte sind in Tabelle 4 aufgelistet Dep/Biegemodul steigt geringfigig mit
zunehmender Bewitterungsdauer an. Dagegen ist eine geringe Reduzierung der Bruchspannung und
—dehnung zu beobachten. Dies deutet auf eine marginale ddung hin. . .

" A eproding Breaking Elongation

Froben Biegemodul Bmchsplimung Bruchdehnung
Probe 1 a): Anlieferung 6627+ 88MPa| TO0+2MPa 1,04 + 0,04 % Flexural E-Modulus
Probe 1 b): nach 500 h Bewitterung 6606 + 148 MPa | 69+ 1MPa 1,01+£0,03 %
Probe 1 ¢): nach 1000 h Bewitterung 7194+ 76MPa| 6611MPa 093 +0,05%
Probe 1 ¢): nach 1000 h Bewitterung 7239+ 62MPa| 65:x1MPa 0,88 £0,01 %

Tabelle 4: Emittelte Kennwerte aus dem Biegeversuch

3-Point bending investigation analysis before and after weathering according to
DIN EN ISO 14125

Last Revision Year 2022
1 6 | HIMACS Technical Data Sheet l.., LX HaUSQS



Exterior Solid Surface Material

HI-MACS

B 10 Years Warranty On Colours' UV Resistance

The HIMACS resistance to UV radiation surpasses that of any other solid surface. On the following
colours, we offer a

10 years warranty on colours' UV resistance and a max. loss of gloss of less than
40%, 10 years on colour leaching and
20 years on colour peeling, swelling or delaminating.

£ £S3 £ o £S3
Nordic White Alpine White Diamond White Ivory White Cream Almond
S033 [20/12 mm] S028 [20/12/9/6/4/ $034 [20/12 mm] $029 [20/12/9/ S009 [20/12/6 mm] 5002 [20/12 mm]
AE5 3mm], A E5 AE5 6mm], A E5 AE5 AE5
1 m il .'H-;:i;;ﬁ-*-,
£ E: 52 % B s et %
zs. . s g
> i‘ "E.-
w’z\ A% - Fa -
i £
u F L
Arctic Granite White Granite White Quartz Sea Oat Quartz Beach Sand Grey Sand Opal
G034 [20/12/9/6 G005 [20/12 mm] G004 [20/12/9/ G038 [20/12 mm] G048 [20/12/9 mm] G002 [20/12/ $302U [12 mm]
mm], A E5 AE5 6mm], A E5 AE5 AE5 6 mm], AE5

*

* *

*

Marta Grey
$108 [20/12 mm]

Steel Grey
5109 [20/12 mm]

Concrete Grey
$103 [20/12 mm]

Midnight Grey
S117 [20/12 mm]

coour | AEFOR | amron | auais coour | AEFOR | arroR | maasis
WARRANTY | WARRANTY THICKNESS WARRANTY | WARRANTY THICKNESS

5828 Alpine White AE2 A E2 12 S103 Concrete Grey AE3 12

S728 Alpine White AE3 20;12 S108 Marta Grey AE3 AES 12

S028 Alpine White AE3 20;12 S109 Steel Grey AE3 12

S033 Alpine White 20;12;9;6;4,5 S117 Midnight Grey AE3 12

S034 Diamant White 20;12

S029 Ivory 20;12;9;6

S009 Cream AE3 20;12;6

5002 Almond AE3 20;12

G034 Arctic Granite AE3 AES 12;9;6

G005 White Granite AE4 12

G004 White Quartz A E4 12;9;6

G038 Sea Oat Quartz AE4 12

G048 Beach Sand 12;9

G002 Grey Sand AE4 12;6

S302 Opal AE4 12;6

Last Revision Year 2022
HIMACS Technical Data Sheet

17|

LA LX Hausys



Exterior Solid Surface Material

HI-MACS

B Wind Load on HIMACS Panel Sheets

Summary

3680 x 760

SHEET SIZE CLASPS DISTANCE WIND LOAD
IN mm IN mm N/m2 <

1100
825
670
560
480

660
1370
1770
2100
2500

Plate measurement: B x H <3600 x 760mm

— <=1100 " <=1100 ! <=1100 ]
| o L]
q < 660 Nim?
o < L] o
| <=3600 |
150 150
—— <25 — <=825 — <=825 —4 <=425 ——|
| | <o O o
q = 1370 Nim?
o o o o o

<=3600

125

125

p—— <=670 —— <=670 —— <=670—f— <=670 —— <=670——]

] < < o o
q 21770 Nim?
o <o o o o

3
<=760
f

<=3600

"t

==560

mti

fﬂ—osan—p—‘-m =560 —— < =560 —— <=560 —|— <=560 —11iu|

= o o o o o x T
q.< 2100 Nim? i
o o o o o o o
I <=3600 |

rmfp-<—m~|—«4m —f— == 480 —— <= 480 —f— <~ 460 —— <~480 —— «-m—-'ﬂ

] o o o o o o X T
q S 2500 Nim* <76
o o o (=] o o o o
I ==3600 |

Advantage of small clasps distance

18|

» Withstand higher wind load
« Withstand of warping

Last Revision Year 2022
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Wind Load Zones

Germany Windlastzonen und Ihre Anwendung fir Fliegende Bauten
Start 2013
Windlastzone 1/ 22,5 m/s
B windiastzone 2 / 25,0 mis
B windiastzone 3/ 27,5 mis
W Windiastzone 4 / 30,0 m/s
France

Last Revision Year 2022
HIMACS Technical Data Sheet

HI-MACS

LA LX Hausys



Exterior Solid Surface Material

HI-MACS

Wind Load Zones

Ireland
United Kingdom

Maximum -~ - gt [ | Zonel<2ims

Spain
Wind speed areas

B
=
]
=
]
=1
En
]
L B
]
=
-
-
- -

Hittiere Windg sschwindighsit
In 80 m Uber Grund (mis)
“
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Exterior Solid Surface Material

B Snhow Load on HIMACS Panel Sheets

Snow Load Zones

Germany

Einwirkungen auf Tragwerke gemal DIN EN 1991-1-3/MNA:2019-04
Lastannahmen fiir Deutschland:

Zone 1 0,65 kN/m? 66 kg/me

Zonela 031 kN 82 kgimd
0,85 kh/me 26 kg/m?
[ Zone20 R T TRCT

Zone 3 1,10 kMSm? 112 kgime
Extreme Schneclasten werden in dieser Norm nicht erfasst,

France

Last Revision Year 2022
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B HIMACS Product Certification

The HIMACS -FR-quality passed the test criteria of European Technical Assessment (ETA)

Eurapean Technical A | ETA-12/0583
ETA certified — e T Y MR
D L L PR [ 1 Ty ———
ETA - i vt S
European Technical Assessment ] elar o viml
HIMACS Exteria Panels fixed with KEIL undercut anchors by B
using a aluminium frame sub-construction from BWM in "‘-?-'_E-::_—- e iy s
§728 Alpine White. ehme—— i ey
he e E 013
B ey
gt S pm——
., [
.Q.

Alpine White
S728 - AE5
12mm

Last Revision Year 2022
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B Design Range

o Three-Dimensional Design Facade

Last Revision Year 2022
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Three-Dimensional
Design Facade

Ice Loft, Hamburg

Design: Kéhler Architekten - Fagade Construction: Peter Knapp

and Fassadentechnik GmbH - Material: HIMACS, Alpine White, S028,
Opal S302 Photo credit : © Nikolaus Herrmann

Private House, Pan-gyo, Korea

Design: Office 53427 - Fabrication: Daemyung ATM
Material: HIMACS Alpine White

Photo Credit : © Yongkwan Kim

Last Revision Year 2022
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Exterior Solid Surface Material

Beneteau’s HQ facade, France
Designer: PAD Architectes for BERI21
Fabrication: LCCA

Material: HIMACS Alpine White Photo
credit : © Mathieu Ducros

25|
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Media Facade

Schdonhauser Tor, Berlin - Germany
Design : neo systems architects - Engineering 5D
Engineering Material : HIMACS Opal

Photo Credit © : Volker Mai

Last Revision Year 2022
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Media Facade

" " Leurocom LED Track

Last Revision Year 2022
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B Cladding System

To build HIMACS facades, we suggest using a structure made from a ventilated fagade system using BWM fixings.

Step 0

Last Revision Year 2022
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Step e

Facade =
Plate

Drill hole & Anchor
Installation

Last Revision Year 2022
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Step e

Last Revision Year 2022
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Fixed Point

Sliding Point

HIMACS
Facade Panel

Last Revision Year 2022
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B Seam Design (Cladding System)

HIMACS has natural contraction and expansion properties related to temperature changes We suggest
leaving gaps of 8 to 10mm between each panel.

HIMACS
Feather

Panel gap with/without backside protection

Last Revision Year 2022
32 | HIMACS Technical Data Sheet l.., LX HaUSQS



Exterior Solid Surface Material H I y r4 ACS

B Technical Specification Data (Cladding System)

HIMACS sheet panels S728 & S828

S$728
-
Flexural E-modulus 8900 DIN EN ISO 178
Flexural Strength ofm 76.9 MPa DIN EN ISO 178
Breaking Elongation €fm 1.01 % DIN EN ISO 178
Electrostatics Conductivity > 1x Q EN61340-5-1
1012 DIN IEN 61340-4-1

Diffusion Resistance Coefficient H 1807 DIN EN ISO 12572
Density 1.7 g,/cm3 1SO 1183
Heat Conductance A10tr 0,636 W/mK  DIN EN 12664
Resistance To Thermal Expansion R 0.048 m2K/W  DIN EN 12664
Thermal Expansion Coefficient a 0.048 mm/mK  prEN 14581
Linear Expansion Coefficient May, 48 ¥ 10—6 m/°C
Tensile Resistance ofm 327 MPa DIN EN 527
Water Absortion <0.1 % DIN EN 438 - part 12
Sbi Fire Performance B-s1-do0 DIN 13501
*applicable to HIMACS FR S728 Alpine White, tested with subconstruction and insulation

5828 Tables and figures of the Technical Record
Thermal Expansion Coefficient 45x10-6[1/°C] EN 14581
Volumetric Mass 1.738 [g/cm3] ISO 1183
Elasticity Module 8900 [MPa] ENISO 178
Flexural Resistance 65 [MPa] ENISO 178
Impact Resistance for a large > 1,800mm, no fissure ISO 19712- 2 §8
diameter ball bearing

No fissure or visible blister SO 19712- 2 §12

Resistance to dry and wet heat ~ 4-5 1SO 19712- 2 813 (Method A)
5 1SO 19712- 2 §13 (Method B)
ISO 19712- 2 815
Hardness 289N/mm2 (Hardness inddentation ball)
120 ISO 19712- 2 8§15 (Rockwell hardness)
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HI-MACS

Exterior Solid Surface Material

HIMACS sheet feature / GO7

SUBJECT RESULT/ERGEBNIS |  NORM |

Thermal conductivity at 10°

C medium temperature

AM0tr=0.550W/mK EN 12664

Thermal expansion coefficient

Diffusion resistance number p

0=0.055mm/mK
pt=16150

EN 14581
EN ISO 12572

Subject Definition

4 .
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{Thermal Conductivity at RT]

Diamond

Silver, copper, silicon carbide
Aluminum, graphite

Silicon

Metals, iron, steel

Alumnia, carbon bricks
Silicon nitride

Aluminum silicates

Porous ceramics, refractories
Concrete, glass, fire clay
Water

Wood, polymers, coal, helium
Building boards, oil

Fiber boards, fiber insulations
Air, polystyrene {exp.), PUR foams
Krypton, freons (gaseous)

Vacuum insulation

Source: https://www.netzsch-thermal-analysis.com/de/landing-pages/waermeleitfaehigkeit-und-ihre-definition/

Thermal conductivity
In short:

Thermal conductivity

The specific thermal conductivity or thermal conductivity
of a material is a quantitative measure of its ability to
pass through energy in the form of heat. It is indicated in
unit W / (m K) (watts per meter and Kelvin). It is the
inverse of the specific thermal resistance.

The thermal conductivity (with unit W/ (m-K)) describes
the transport of energy - in the form of heat - by a body
due to a temperature gradient (see Fig. 1). According to
the 2nd main set of thermodynamics, heat always flows
towards the lower temperature.

The relationship between transported heat per unit of
time (dQ/dt or heat flux Q) and the temperature gradient
(T/X) permittable to the flowing surface A is represented
by the heat conduction equation (stationary).

The thermal conductivity is thus a material-dependent
material property for the characterization of stationary
heat transport. It can be calculated using the following
equation:

AT) =

p(T) - ¢,(I) - aT)

a: Temperature
conductivity cp: Specific
heat capacity p: Density

34|
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Exterior Solid Surface Material H I y r4 ACS

HIMACS sheet feature / GO7

SUBJECT RESULT/ERGEBNIS |  NORM |

Thermal conductivity at 10°C

medium temperature Motr=0.550W/mK EN 12664
| Thermal expansion coefficient a=0.055mm/mK EN 14581 |
Diffusion resistance number p pt=16150 EN ISO 12572

Subject Definition

Thermal expansion

Langenausdehnungskoeffizienten In short:
fester Stoffe is generally the change in the length or volume of a body
Stoff &aa 100 112' when its temperature increases or decreases. Almost all
T 23.1 bodies expand as they warm up and contract when
T 12.0 cooled down. an important exception is water between 0
: : °C and +4 °C (anomaly of the water).
L 3,0 The thermal expansion in solids is smaller than in liquids
Eisen 11,8 and there (much) smaller than in gases.
Quarzglas 0,9
Holz 8.0 Thermal expansion or thermo expansion is a relative
Kupfer 16,5 Fhange in the size/length of a solid body due to a change
NESiiG 18,0 in temperature. . .
5 18.9 The extent to which atoms in Fhe body are Q|splaced as
i =25 they vibrate around their original positions is
Silicium 2,6 proportional to an increase in temperature. This rising
Titan 8,6 temperature causes the body to expand. If a solid's
Wolfram 4,5 temperature falls, this results in heat shrinkage or
Ziegel 5,0 thermal contraction.
Zinn 22,0 The thermal linear expansion €T is proportional to the

temperature difference AT. The coefficient of thermal
expansion aTaT is the proportionality factor and depends
: . on the material. The volume expansion also depends on
wissen.de/-physik/ . . .
waermelehre/ausdeh-nung- the tem.perature difference. In the case of bpdles with
bei-erwaermung.html properties that are the same along all axes/in all
directions, the following simplification applies: The
coefficient of volume expansion yT is three times the
coefficient of linear expan-sion aT.
Based on the principle
of superposition, expansion resulting from the action of
forces can be augmented by thermal expansion. This
gives the total expansion.

https://www.grund-

Source: https://glossar.item24.com/glossarindex/artikel/item/waermeausdehnung.html
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HIMACS sheet feature / GO7

SUBJECT RESULT/ERGEBNIS |  NORM |

Thermal conductivity at 10°

C medium temperature A10tr=0.550W/mK EN 12664
Thermal expansion coefficient 0a=0.055mm/mK EN 14581
Diffusion resistance number y pt=16150 EN ISO 12572

Subject Definition

Diffusion resistance number p

Air has the p value 1 building materials a higher value than 1. p value indicates how
many times the considered layer is more steam-tight than an equally thick air layer.

Quellehttps://www.recknagel-online.de/mehr/lexikon/diffusionswiderstandszahl-%C2%B5.html

Diffusion resistance

The water vapor diffusion resistance (also vapor barrier value) expresses how much a
building material prevents the diffusion (spread) of water vapor and is measured by means
of the water vapor diffusion resistance number.

In building physics, the diffusion resistance is usually measured with the water vapor
diffusion equiva-lent air layer thickness in the form of the Sd value. The Sd value is a
comparative indication that indicates the thickness of the dormant air layer that has the
same diffusion resistance as the compo-nent under consideration.

A 20 cm thick brick wall thus has a diffusion resistance of 5x 0.2 m =1 m, i.e. that through a
20 cm thick brick wall as much water vapor flows through as through a 1 m thick, dormant
air layer.

This article is based on the article Water Vapor Diffusion Resistance from the free
encyclopedia Wikipedia.

Quelle: https://www.bauemotion.de/baulexikon/diffusionswiderstand/15378038/
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HI-MACS

Exterior Solid Surface Material

HIMACS sheet feature / GO7

Thermal conductivity EN 12664
[Fachgsbiet Bauphysik | Priftzchnik
Fachgebistsisher  Prof Dreing K. KGsdl
Betriebsleiter: Dr-Ing. N. Giglich, (FPA Weirniar
Amaienziate 11 Bestimmung der Warmeleitfahigkeit
3423 Wt
T 03643 504 322
Fax. 03641 /584 208 i AG Hrd
Anzahl der Proben 2
Fiir die Messung wurden die beiden angelieferten Platien
ibereinandergelegt und als ein Probekorper gemessen
Probennummer 21/A135/04 1 und 2
P Platienapparatur im Einplatienverfahren
Priifbericht Nr. B 21/718-04 nach DIN EN 12664.2001-05
Heizplatte 500 mm x 500 mm,
Heizring 850 mm x 850 mm
Aufirag: i d igheit, des
ienten und der Diffusionswi von Angaben zu der Probe
Minerahwerkstoffplatten
Einbaudicke: 00246 m
Einbaumasse - 99304 ko
Auftraggeber LGA QualiTest GmbH Lange: 0500 m
Institut fur Warenpriifung Busite 0500 m
und Qualitatsiiberwachung flachenbezogene Masse: 3992 kg
Tillystraie2 Rohdichte: 1623 kafm®
90431 Nimberg O
MeBwerte
Aufirag vom 12.05.04
Warme- | Temperatur der | Temperalur__| Wilieltemperatur | _Warmelsit-
stom | warmen | kalten differe0s, der Probe
Aufizagsas. des AG IWQ/7341352 Probenoberflache | _an der Probe
[ C -G K
. 1] 5807 | 185 51 0.4 13,
Probeneingang am 22.06.04 Bres =% T SEx]
[l 5ot | 377 | =6 0.0 325
Brobe:: Minerahwerkstoffplatie GO7 (grau-meliert) PrilElraun2s 08 04 1S 25,0804
. ) e Ergebnis
Ergebnis der Priifungen: 10°C Aook= 0,650 WIMK.
nischer = Wirmeleitfihigkeit des Materials
Diffusionswiderstandszahl .= 16150
Aaoony=0,560 WimK
m fuftrag Warmedurchiasswiderstand einer Platte
R=0,045 MKMW
Weimar, Prof. Dr-Ing. K. Kiel Dipl-L. P. Rieger
Fachgebietsleiter Bearbeiter
Pr—p— P v
o e e Prifbericht Nr. B 21/718-04 Seite 2 von
Thermal expansion EN 14581 Diffusion resistance EN ISO 12572
der
des Probenbezeichnung AG: grau, 106 Nr.15/G07
. Anzahl der Proben 5
Probenbezsichnung AG .
Probenbezd Verbehandiung: Lagerung bel 23°C/50% rel. Luftfeuchie
Probenvorbehandiung:  Die Proben viurden im Warmeschrank temperiert
Brufung. Die Langenanderung wurde in Anlehnung an
DOEN. 14581:2002-11 mittels Mefiuhy ermittelt Angaben zu den Proben
Probe | Durchmesser | Dicke Masse Rohdichte
hr 200808 Mas
Angaben zu den Proben (mittiere Abmessungen) m m kg g/ Kgim?®
AT
e 02808 m 1 07,1099 07,0120 0,186 15,61 7634
Dicke : 2012 m 2 0,1080 0,019 0,179 19,54 1642
Masss- 02515 Ik 3 10,1058 0,0120 0,173 19,64 1637
4 0,1070 0,019 0,176 19,57 1645
5 0,1090 0,0119 0,153 19,61 1645
MeBverfahren
Feuchtebereichsverfahren (wed cup)
Prufbedingung C (Tab. 3) nach
DIN EN IS0 12572:2001-09 23-50/93
THATTEA] Sorbens Priifaefalt (93%): NHH.PO,
Serbens Lagerschrank (53%): Wg{NOs 12 6 H:O
Meftemperatur: 23'C
MeRzeit 02.07.04_bis 26.07.04
Mittlerer Luftdruck: 80 hPa
Die Priifiorper wurden mit der glanzenden Flache an die hohere relative Luftfeuchte aufgesetzt
Ergebnis der Messung
- Probe Nr_ Diff r
Luflschichidicke s.in m
| ZUAITIA
5 8121
£ [ 15762
goe s 15148
g0 13327
g - 18390
3o Wittelwert 16150
0 n a4 @ )
Tem paratur in ¢
Dehnung der Proben in Abhangigkeit von der Temperatur
= 16150
Ergebnis
Mittlerer
@=0,055 mmimK
Prifbericht Nr. B 21/718-04 Seite 3von 4 Prifbericht Nr. B 21/718-04 Seile 4 von 4
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HIMACS sheet panels S728 according to ASTM norm

5728 BEYOND ASIAN WUB: TOWARD GLOBAL WORLD
\_.f:"//“' g -"Q._"\‘._,
S “: —
8, Gyoyukwon-ro, Gwacheon-si, Gyeonggi-do, 13810, Korea TEL 82-32-5719-100 FAX B2-32-575-5613
Report Mo : TAK=2018-105518 Recsipt Date : 2018.07,05,
Representative : Kyungjip Min Test Completion Date : 2018.07.18.
Company name: : LG HAUSYS Ca., Ltd
Address < Yeouido—dong, One IFC)10, Gukjegeumyung-ro, Yeongdeungpo—gu, Seoul, Korea,

Sample name  : Artificial Marble (Solid - Rasigtance lo flame prescription)

Test Results
TEST ITEM | UNIT | SAMPLE RESULT TEST METHOD
Spechic Gravty(@V)T) | - | - | 191 ASTM D782-13(Method A)
Rockwell Hardness{HRN) - 1 -1 B zjsm D785-08(2015) Procedure
Barcol Hardness - - 64 ASTM D2583-133
Tensile Strength L mPa | - | 42.9] ASTM DEMI-14()
Tensle Modulus of Elasicty | GPa | - | 16.3| ASTM D638-14(")
Flexural Sirength {"mPa | = | £5.9! ASTM D790-17(*")
Flexural Modulus of Elasticity GPa | - [ . 13.2 ASTM D790-17(*)
lzod Impact Strength { dm § = | 25| ASTM D255-1081{Method A)
Water Absorption{24 h Immersion) % F - 0.02 ASTM DST0-38(20100e1
aggg‘;;;i;?ﬁﬂ;ggg éch_?s's’.rﬁa! b oo 4= ] Na Detects | Client Provided Test Method
;gma_;;:;;giggrlgghm} after ) = No Delects ]Chenl Provided Test Method(*™*
Deflection Temperaturs Under | I o ' o
load(l. @ MPa) { &} = i 5 ASTM DoAA-1Mathod B)
Themmal Ex‘paﬂs—u" o _I.r“c_ = i 482107 | KS M 2015 : 2008
fanci HardnessiMisl bishi pencil | _ E BH KS M SO 15184 - 2013
= Newt Page =

Sung yeo seof Yo Geok

Prepased by Jung yu seok Reviewed by You Seok

Tal : 02-200-3704 Ted : 15T7-0091(ARS D—®)

A018.07.18

Korea Testing & Research Institute

President g/w v 57;7—!%

QR Coda tor lorgery

Page: | of ¢

KTR 'xn—-‘ .'\-'i KTR-P-TH-Fn-aih ALCW X PATY
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Exterior Solid Surface Material

HI-MACS

Sheet Comparison S028 - S728 - 828

The HIMACS Standard product in
comparison with HIMACS -FR-quality and
improved UV performance results.

Each HIMACS product is to be chosen for the
necessary requirements of application needs:

Price performance ratio is a key element.

- Private building or
- Public buildings or
- Ship buildings

Density

Thermal Expansion
Coefficient

Tensile Strength
Flexural-E-Modulus
Flexural Strength
Ultimate Elongation
Fire Classification
Fire Classification

ABP 5028 Alpine White

Calorific Value
UV Test
UV Test

Density

Thermal Expansion
Coefficient

Tensile Strength
Flexural-E-Modulus
Flexural Strength
Ultimate Elongation
Fire Classification
Fire Classification

IMO ETA S728M Alpine White

Calorific Value
Train Application

Ship Yacht /
Marine Application

Density

Thermal Expansion
Coefficient

Tensile Strength
Flexural-E-Modulus

Flexural Strength

CsTB QB s828 Ultimate Elongation

Alpine White

Fire Classification
Fire Classification
Calorific Value
UV Test

UV Test

certirieD | MATERIAL IcoLoUR NAME|  sPECIFICATION NORM / UNIT RESULT / CLASSIFICATION

EN14581

ENISO 527
ENISO 178
ENISO 12372
DIN EN ISO 178
DIN 4102

EN 13501

ENISO 1716 MJ/kg

UV Sun Light 1500h AE
UV Xenon 3000h AE

cermiFiep | MATERTAL lcoLoUR NAME|  sPECIFICATION NORM / UNIT RESULT / CLASSIFICATION

EN14581

ENISO 527
ENISO 178
ENISO 12372

DIN EN ISO 178
DIN 4102

EN 13501 (SBI)
ENISO 1716 MJ/kg
EN 45545

IMO

certiFieD | MATERIAL IcOLOUR NAME|  SPECIFICATION NORM / UNIT RESULT / CLASSIFICATION

EN14581

EN ISO 527
ENISO 178
ENISO 12372

DIN EN ISO 178
DIN 4102

EN 13501

ENISO 1716 MJ/kg

UV Sun Light 1500h AE
UV Xenon 3000h AE

1,738 g/cm3
48x10° 1/°C
0.0048 mm/mK
51.3 (%1.69) Mpa
8900 Mpa
70.1 Mpa
1.0 €fm
B1
B-s1-d0
- T00927
! 3.251

(3 :H{3251

S Bt 2.97

Seaa-

1,738 g/cm3
41x10° 1/°C
0.0048 mm/mK
51.3 (%1.69) Mpa
10000 Mpa
70.4 Mpa

0.7 €fm

B1

B-s1-d0
5.3834

R1 HL3

Modul B
Modul D

1,738 g/cm?

45x10° 1/°C
0.0048 mm/mK

51.3 (%1.69) Mpa
8900 Mpa
65 Mpa
0.7 €fm
Not tested
C-s1-do0
P
Io1.223 ‘l > 1.223
14 ’

L e 1 .4

Sam—
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Exterior Solid Surface Material H I y r4 ACS

B Seismic

The HIMACS built-up cladding process may be used in seismic zones and for buildings listed in
the table below (as per the Decree of 22 October 2010 and its amendments):

oy o g N

10000km
5000 i Lesalid | I Open Sieed Mg contmbutos

Source: https://www.volcanodiscovery.com/de/erdbeben-monitor.htmlllett
https://www.volcanodiscovery.com/de/erdbeben-monitor.html

= Classes of the importance categories
Seismic zones of buildings
I 11 I IV
1 X % *
2 *
3 *
4 *

Installation authorised without specific provisions according
to the accepted field of use,

© | Installation authorised without specific provisions according
to the accepted field of use for single-level educational
institutions (Category III building size) fulfiling the condi-
tions of paragraph 1.1'* of the Aseismic Construction Rules
PS-MI 89, revised 92 (NF P06-014),

® | Installation authorised without specific provisions according
to the accepted field of use for Category II building sizes
fulfiling the conditions of paragraph 1.1' of the Aseismic
Construction Rules PS-MI 89, revised 92 (NF P06-014).

Installation not authorised

For structure heights < 3.5m, installation of the HIMACS built-up cladding process in seismic zones is autho-
rised without specific provisions, regardless of the building size category or seismic zone (see ENS Guide).
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Earth crack risk areas

Germany
Switzerland Gabintor s Derschmaty
Austria Schweiz und Ostersich
-ty 4
- Eraren
- Hennowesr - ia
i [kl o ol slioy
‘Q‘-‘"-' - Erferi m dc-r:‘l_;.-.:lmnz
l-l'\..lar. Gl
- Ji [ RV it e
Fasiiretn
Earth crack risk areas
Italy Italien: Seismische Gefahrenkarte
—

Beschleunigung:

1mis? =

Geschwindigkeits-
ad zunahme
s d W i
-::BT'!\* AT \ um1misinis.
A 5 Peak Ground
Bologha Acceleration
s Wy W S Q(B‘.,d?nbeschlaunigung)
La Spezia® g @San Marino - bei einem Beben, welches
T pisae R eona = in den nichsten 50 Jah-
LV Ormo N e B -aktive Bruchzone % ren mit einer Wahrschein-
BN conia ' lichkeit von 10% auftreten
: wird.
- Bem ¢ N
T/ D R % enan Geschatzte PGA
§ ~y N_eape‘l«:&t\\ Erind'is‘i‘x\_ in m!sz
) ( 24
Cnsenzé. ‘-‘__ 1 6
l:ngli.gfi :i < B atanzaro 0.8
Palenn_-a Mé; fi.n!' 0.0
T o Reggio
e T @calebna o Erghoben>Mw6D
- S . e '._Sy rakus
) N
Quelle: Istituto Nazicmal; dl E?-ea’flslca & Vulcanologia (INGV) Italia 2016 Karte: RAOnline
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Earth crack risk areas

France =3 Zonage sismique de la France
et en vigueur depuis le 1er mai 2011
(art. D. 563-8-1 du code de I'environnement)

A
.“‘:. \‘-
h g

1 . -

PO e
—

Zones de sismicité 2}
1 (trés faible) ~f
2 (faible)

== 3 (modérée)

...:... == 4 (moyenne)
mm 5 (forte)

Source: https://www.populationdata.net/wp-content/uploads/France-zonage-sismique.jpg
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Earth crack risk areas

Europe

Push Ground Accaleration |gl
10% Exceedance Prababdity in 39 years
9 el o o e -

Low | Moderate High Hasard . . w &

Karte Erdbebengeféhrdung Europa

Source: http://www.seismo.ethz.ch/de/knowledge/things-to-know/causes-of-earthquakes/europe/
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B Fixing System Solution (Cladding System)

To build HIMACS facades, we suggest using a structure made from a ventilated facade system using BWM
fixings and KEIL special undercut anchors to fix HIMACS Facade panel in non visible master technique.

ATK 103 P-20 clip for Ked Hexagonal =
( View Undercut anchor KH _
= A
iﬂl ﬁ' i

= =
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—l
O AR
:I T anh
B e
e
1 e T e
5 | P
3 Il =] 544,09 115
+ Y i e
‘-5 r Wi wermm
i * " g . '. Rl b
View friom abovs, seljustable chip 15 W » prepeagies
e 11 s » [T
_& o 13 el - wen s
B o= 38 Aps JeASE o e
B=00me A D = 3 - - e
B e A st = 3 vans - -
o % 0 mesmTm
13 Wi PR
: i f t e " v
View from above, standard clip § wars “ T
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KEIL drilling machine for undercut anchor
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To build HIMACS facades, we suggest using a structure made from a ventilated fagade system using BWM
fixings and KEIL special undercut anchors to fix HIMACS Facade panel in non visible master technique.

ke m| L ..‘.' @

Declaration of Conformity

T procuBar:
KEIL B.‘uhgungltlchnlk B!n\ﬂ'l
I Auset 42, 51768 Exgakin

Conlrms sccoding 1§ 8 of of the CPO
ERIOBEWG], Mnm

KEIL undercut anchor KH
for fagade panels
HI-MAGS @ type: Alping White:

Praduced ot e MERSBEIITY plans
KEIL, & GrbH
I Al 42, 51788 Engaleiirchian, Gommamy

Compiies with the Eurnpean Tachnial Apprval ETA ~ 1210583 and A e requismons
oo thee CF - mar kg refianesd b0 seciion 3 of ETA-1210883,
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an the 1101 2013 [usid Lell the 24.04. 2018},
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HI-MACS

Exterior Solid Surface Material

B Sub-Construction System Solution (Cladding System)

To build HIMACS facades, we suggest using a structure made from a ventilated facade system using BWM fixings.

BWM
e, B BWM

KONSTRUKTIONS-SYSTEME FUR DEN FASSADENBAU ]

Lieferprogramm ATK 103 T fiir Keil-Diibelsystem [

00T

Distance from anchoring ground

EWM subconstruction type

Notes/Special requirements
(seismic actions, fire bariers, ...}
Attachments

(panel layout, horizontal section,
vertical section. ec. )

Additional information

Tragprofile Project.Checklist ome |
Project Name of project
" Hornzontal Tragerofl ungalecht t=3Imm Adress (zip code.
= s=Nomnmsd Jmm town, street)
Wasarial - EM AW BOG3 T00 Totsl facade aree A= m?
Limmd | Ackeise |
RO00 wmo | Measurements of building Height [m] Length [m] Width [m]
Mortzontas Tragpofll geéocht. t=3men Wind loads Pressure [Nm?]  Suotion [Nim]
s=Nomnmss 3omem
Mt - EN AW B0E3 THG
Ll [ Actbrie Cladding slements
[ A
| {type. quaiity snd fom)
Agraffen Measurements of panel Width [rm] Height [mm]  Thickness [mm]
Mot : EN AW 8083 Tho Panel fixing

B i) bl N, (Visible. hidden. ther)

38 6501

] [ EE Anchoring ground

80 ] {type. quelity, thickness. etc.)

i Talier: zur

Insuletion [mm]  Ventilstion Space [mm]
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HI-MACS

Exterior Solid Surface Material

To build HIMACS facades, we suggest using a structure made from a ventilated facade system using BWM fixings.

(o]

Wind (Pressure [/ depressure)

Z
N

Vertical facade loads
(Gravity load, snow, ice, ...)

Wind (Pressure [ depressure)

Z
N

point

In order to enable stress-free changes in
length of the sections due to temperature
variations, the sections are usually fixed using

> 1 x fixed point
> n x sliding point
(n = statically required

number of brackets)

HIMACS _
Facade Panel ‘j ]
. |>"
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Exterior Solid Surface Material H I y r4 ACS

Sub-construction

BWM L-brackets
« Made of aluminum

U-Value of a ventilated rain screen facade

W,

ng BWM L-brackets A

200 mm reinforced concrete (R/C)
Insulation Fixrock 0,033 VS
BWM L-Bracket ( 0,5 brackets/m*® H = 150 + 1,5 brackets/m® H = 20)

U-Value in W/ (m**K)

0,15 0,24 0,28

0,277

(Insulation 360 mm|
0,242 ;200 mm insutatian)

0,189 | 300 mm Insulatsen)

BWM Thermo-brackets
* Made of fiber glass
* Reinforced polyamide

Construction:
200 mm reinforced concrete (R/C)
Heat insulation Fixrock 0,033 VS
BWM TharmoKonsole { 1,5 /m? H = 100 + 0,5 /m? H w 200 + 0,5 5t./m® H = 300)

U-Walue In W/(m**K}

0,10 0,15 0,24 0,28

,145 220 mm insulation}

0,115 280 mm insulaticn)
0,102 { 330 mem Insulatian]

0,085 { 360 mm insulation]
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Exterior Solid Surface Material H I y r4ACS

To build HIMACS facades, we suggest using a structure made from a ventilated facade system using SFS
Facade Fixing Systems made in Aluminum.

KX03 for a mechanical and
non visible fixing system.

Einstelbersiche 50150 mm L'oder 100 x50 mm T ¥X03 Cuserschnitt Unser sewice

Gros imm) | Min imm)_| Max imm) | Atsmanium _| Edesstai T

o ™ 3 .

= E it . .

o il 1 . - m
0 ) D . .

0 8 Ee) 0 .

T8 =) = . .

0 = 1 0 . Beratung ) Referenziische } Vorstatic ) Systemekizze 1 Angebat

T =) ) . .

FIT) = ) D D

306 £ Fr) .

e ) e -

e = £ .

o m e . Auftrag

Pancng
Uniedanstnision

Einstalbersicha — 60 x 40 mm ‘L oder 100 x 40 mm T smsk ) ) Aufwegehestitgung ) Liserung ) AufmaRiKundel ) Paneeipirung

143 e Schenial n Wansharacis

mlm%mmi %Inlm-l P—m 1|su—-

P T& | T
Einstelibersiche - 60 x 40 mm "L'oder 100 x 60 mm T KX03= KXOT + KX03 Kompaneneten
163 i Sehentel niWanchonacie (mechanisch verdeckte
Wi S e kX8 Kormpenenian (e L Schenel, s die 003

Grode imm) | Minimm) | Max imm) | Aisminium_| Edetstai Karapuraotn Waitee iiaraan v Agrafen a frage
a_ |m_ |= T 2
= s e . . e
o 28 L L Ll NUCPI3000 Teagprefl NV3 Syssem & 2000 Tz
() T 8 0 .

" = ) 0 D Tragorcti NV s 1 6000 188
I 2 e = L e
3 ) ) 0 0
E) = = 0 0 80/2 stare Agrfn Fl TUFS
o - L 2 scane gt i v 2
b = = .

380 = = . MeNVKELADIF Npstetue AguSe ket | 18T
50 ey Fy 0
Einstelibereich
Bbmess.nger ssthaten kecer, S5 Thermasizpp. Fils Trermesiocps
Banitgi werden, snd e Aemesz
Bicka aos Thamasooes s HasasaET AL
Tabetlen schbelen e bensiigten 28 m fir e hzaresien SFS RN
‘Agratien Lng Tragoeofile sin
ot | somma 116428
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Exterior Solid Surface Material H I y r4 ACS

B Thermal Expansion (Cladding System)

Expansion

. o Sample Calculation of expansion max.
The thermal expansion coefficient to

take into account is: Expansion
Example At =+100°C
45x10-6 mm/mm/°C at=r o0

A =0.000045K x 100°C x 100cm
A =0.0045 x 100

A =0.45cm

A=4.5mm

for a Delta T of 80°C
(min: -20°C/max: +80°C).

Note:
At a temperature difference of 100°C HIMACS shrinks or
expands of approximate +/- 4.50mm / linear Meter

WIDTH : W (mm) JOINT TYPE

The determined expansion X in mm of the panels is

. ; S : ; 0<L <1200 5
given in the tab!es below, taking into consideration 1200 < L < 1400 6 Oy, diosad
the manufacturing tolerances and Delta T of 100°C, 1400 < L < 1700 7 or lap joints
according to the following equations: 1700 < L < 2000 8
2000 < L < 2300 9
2300 < L < 2600 10
_ 2600 < L < 2800 1 Closed,
X = (45x10-6) x (W or H) x 100 TR 5 S TEplaliE
3100 < L < 3400 13
X = expansion (mm) 3400 < L <3670 14

W = panel width (mm)
H = panel height (mm)
Source: CSTB: HIMACS Avis Technique

Sun Heat

Thermal Expansion

Warpini
Breakage ! fi
:dji:p:
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Exterior Solid Surface Material H I y r4 ACS

Expansion

Sample Calculation of expansion max.
At = 80°C Material length: 1m

Expansion Expansion
Expansion coefficient of HIMACS Formula without adding limitations: Example At i%0(0)80045K
according to norm EN 14851: at=0.
L =100cm
A =0.000045K x 80°C x 100cm
A'=0.0036 x 100
6 A=0.36cm
at=45x10"° /K A=atx Atxl A=3.6mm
A = Expansion Note:
at = Expansion coefficient At a temperature difference of 80°C HIMACS shrinks or
Atl = Iem;;ﬁrature difference expands of approximate +/- 3.6mm / linear Meter
= Leng
At = 1°C Material length: 1m At =100°C Material length: 1m
Expansion Expansion
Example At=1°C Example At =+100°C
at = 0.000045K at = 0.000045K
L =100cm L=100cm
A =0.000045K x 1°C x 100cm A =0.000045K x 100°C x 100cm
A =0.00004 x 100 A =0.0045 x 100
A =0.0045cm A =0.45cm
A=0.045mm A=4.5mm
Note: Note:
At a temperature difference of 1°C HIMACS shrinks or At a temperature difference of 100°C HIMACS shrinks or
expands of approximate +/- 0.045mm / linear Meter expands of approximate +/- 4.50mm / linear Meter

At = 30°C Material length: 1m

Expansion

Example At =30°C
at = 0.000045K

L =100cm
A =0.000045K x 30°C x 100cm
A =0.00135 x 100
A=0.135cm
A=135mm
Note:
At a temperature difference of 30°C HIMACS shrinks or
expands of approximate +/- 1.5mm / linear Meter Source
TTT: HIMACS Basic Fabrication
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B Summery of Hints

When using several sheets for doing one job ensure a continuous flow of sequential numbers
as well as the same production flow.

Do not turn one sheet into a different direction from the next or opposite side (no turn of any
sheet by 90°, 180° or 270°).

Joint ’ o~ Joint

\

When preparing for a big project and you have to use more then one batch of material ensure the
surface is sand equal to any other using surface sanding level. If not it is fabricators responsibility
to adjust the right sanding level in his workshop.

Therefore a proper project planning with following batch and sequential numbering is mandatory.
Check always on colour matching before fabricating.

Be aware:
The 10 Year Limited Installed Warranty for Exterior Application does not cover any failures due to
fabrication or installation mistakes; neither any failure of HIMACS adhesive used on outside application.
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Exterior Solid Surface Material

B Sanding / finishing

The reference is as recommended with our standard products: For
further details: See Technical Guidelines: “Sanding”.

HI-MACS

Festool RO150 & Festool Langhalsschleifer

FINISH-LEVEL

HIMACS

colour family

Sanding steps

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

53|

MATT-FINISH

for all colours

micron- grid-

sandpaper sandpaper
100/80 p 150/180
take dust away
60 p 220
take dust away
"useit®" /
Superpad S/G
Scotch Brite™ 280
Maroon 7447
take dust away
"useit®"

Superpad S/G
Scotch Brite™
Maroon 7447

take dust away

industrial paper
towel

industrial paper
towel

Last Revision Year 2022
HIMACS Technical Data Sheet

Standard recommendation

SEMI-GLOSS-FINISH

for all colours

grid-
sandpaper

micron-
sandpaper

100/80 p 150/180
take dust away

220
take dust away

60 p

40/30 p 280/320

take dust away
"useit®"
Superpad S/G
Scotch Brite™
Maroon 7447
take dust away
"useit®"
Superpad S/G
Scotch Brite™
Maroon 7447
take dust away

380/400

industrial paper
towel

industrial paper
towel

HIGH-GLOSS-FINISH

for all colours

micron- grid-
sandpaper sandpaper
100/80 p 150/180

take dust away

60 p 220
take dust away

30 280/320

take dust away

15p 380/400

take dust away

9u 600/800
take dust away
Finesse-it™

Finish-
component

take dust away
1500

1800

1200

2500

LW LX Hausys



Exterior Solid Surface Material

HI-MACS

B Product Availability on HIMACS Panel Sheets

The material can be chosen according to its requirements of application

Solid

Lucent

Lucia

Volcanics
Aster
Marmo
Eden
Strato
Terrazzo

Solid 5028

Solid
(Except S028)

Ultra
Thermoforming

Intense Standard
Intense ULTRA

5828
FR S728 + S728M

OPAL

“Except OPAL

(Sapphire, Ruby Emerald)”

Standard

Standard
Standard
Standard
Standard
Standard
Standard

20mm

6mm

9mm

12mm
20mm
12mm
12mm
12mm

12mm
12mm

6mm

Imm

12mm

12mm

12mm

20mm

12mm

20mm

12mm
12mm
12mm
12mm
12mm
12mm

760mm

910mm
1,350mm
1,520mm

760mm

760mm

760mm

760mm

760mm
760mm
930mm
760mm

760mm

760mm
760mm
760mm
1350mm
760mm
1350mm
760mm
1350mm
760mm

760mm

760mm

760mm

760mm

760mm
760mm
760mm
760mm
760mm
760mm

3,680mm
3,680mm
3,680mm
3,680mm
3,000mm

2,490mm

3,680mm

3,680mm

3,000mm
3,680mm
3,680mm
3,680mm

3,680mm

3,680mm
3,680mm
2,490mm
3,680mm
3,680mm
3,680mm
3,680mm
3,680mm
3,680mm

3,680mm

3,000mm

3,680mm

3,000mm

3,680mm
3,680mm
3,680mm
3,680mm
3,680mm
3,680mm

N/A

N/A
910mm, 1350mm,
1520mm

910mm, 1350mm,
1520mm

910mm, 1350mm,
1520mm

N/A
910mm, 1350mm,
1520mm

N/A

910mm, 1350mm,
1520mm

N/A
N/A

910mm, 1520mm

910mm, 1350mm,
1520mm

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A

STA D |STAN
COLORS THICKNESS LENGTH AVAILABLE WIDTH FLEXIBLE LENGTH

2,200mm ~3,680mm

2,200mm ~3,680mm

2,200mm ~3,680mm

2,200mm ~3,680mm

2,200mm ~3,680mm
2,200mm ~3,680mm
2,200mm ~3,680mm
2,200mm ~3,680mm
2,200mm ~3,680mm

2,200mm ~3,680mm
2,200mm ~3,680mm

2,200mm ~3,680mm

2,200mm ~3,680mm

2,200mm ~3,680mm

2,200mm ~3,680mm

2,200mm ~3,680mm

2,200mm ~3,680mm
2,200mm ~3,680mm
2,200mm ~3,680mm
N/A
3,680mm
3,680mm

54 |
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Exterior Solid Surface Material H I y r4 ACS

B Product

Transportation and storage

During transportation and in storage, all facade-cladding materials must be protected from
moisture, the formation of condensate, rapid temperature changes, and direct sunlight.
Instructions by the manufacturers must be followed.

For standard panels follow the general instructions. For special HIMACS Fagade Panels ensure
to avoid any pressure from top and store the items stress free and under normal weather
conditions.

Quality Check
O Check any fabricated item on quality aspects before leaving the workshop.
[ In case of any mistakes it easily can be repaired in the workshop and keeps the
time of re-work very low.
O Any damage or any mistakes which will be recognized at a later time will make
the fixing much more expensive.
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Tolerances

Tolerances of the finished product

Principles/General Tolerances are permissible deviations of a (partial) service/work
from the planned target.

1) Tolerances are unavoidable in construction works, and result from the sum of
substrate-, product- and installation tolerances. In most cases, they relate to
dimensions and position, but they may also relate to surface characteristics, the
degree of gloss, colour and other properties of components.

2) Tolerances must be distinguished from dimensional changes or deformations
resulting from temperature changes, load change or moisture absorption. These are
determined by the physical and chemical properties of the building materials. They
cannot be prevented and must therefore be taken into account in addition to the
tolerances.

3) In order to avoid arguments between client and contractor relating to deviations of
the finished services/works from the agreed or planned specifications, the
permissible tolerances and the methods of measurement must be clearly agreed
upon beforehand. This applies particularly to cases in which smaller tolerances than
those specified in the pertinent regulations are to be achieved.

4) The product-, substrate- and installation tolerances must be taken into account when
specifying the permissible tolerances for the finished wall and roof surfaces.

5) Unless otherwise specified, a standard viewing method is to be used when assessing
the visual appearance of visible surfaces. This means that lighting and viewing
distance and angle must match the conditions under which the building is normally
used.

6) The visual appearance of surfaces and colours depends on the type and thickness of
the coating as well as the direction in which the cladding elements were installed.

7) Assessments must be carried out in diffuse light and under no circumstances in side
light or in direct sunlight.

8) To avoid differences in surface and colour, client and contractor must agree that the
material for particular sections or for the complete work should come from the same
production batch.

9) With certain colours (particularly glazed or metallic colours), colour differences may
occur even within one production batch. Guidelines by the manufacturer are to be
followed in.
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Tolerances

Tolerances of the finished product

Recommendations on agreed tolerances
1) Tolerances must already be considered and agreed upon in the planning stage.

2) When deciding on the permissible tolerances of the finished surfaces, the sum total of
substrate-, product-, cutting-, and installation tolerances must be taken into account.
Compensatory allowances must be considered in the construction...

3) For the following points, the permissible tolerances and their methods of measurement
in the finished works must be agreed upon:

* Lengths and widths of the cladding elements
- Deviations from specified alignments and heights

. Joint width, misaligned joints: The tolerances of the finished joint widths
comprise the sum of temperature- and material-induced dimensional changes and
the permissible production and installation tolerances, and should amount to at
least £20% of the joint width. Example: 10 mm joint +20% results in 8 to 12 mm
joint width. The impression of a regular joint pattern is to be achieved.

Evenness of the facade: The surface of the facade should be even. Any
unevenness in the supporting substrate frame must be considered in the planning
phase and compensated for by the substructure. The tolerances to be agreed
upon depend on the cladding material used. Waviness is generally unavoidable in
thin metal sheets and therefore not to be regarded as a defect (see IFBS-
guidelines for light-weight metal construction (Planning and Installation).

Colour, gloss, surface: Samples are useful in this context. Ideally, boundary
samples should be agreed upon, within the limits of which the colour and gloss
may vary (IFBS guidelines for light-weight metal construction | Basic principles).
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Services & Maintenance

Service and maintenance

Like buildings and their elements, RVRFs must be inspected at specific intervals.

1) It is recommended that clients sign a maintenance agreement with a specialised
company. Care and maintenance measures are necessary to allow timely detection of
any changes, damage or consequential damage to the RVRF.

2) The sooner any damage is detected, the lower the costs for repairs and maintenance
and the effort for eliminating consequential damage.

3) The following measures are particularly important: - visual inspection of the exhaust
air and air supply openings (removal of dirt, encrustation, etc. to clear the openings) -
visual inspection of the fastening/fixing elements (refastening or replacement if
necessary)
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Material Disposal

HIMACS behaves in an environmentally neutral manner. Waste key number in accordance
with the European Waste Key Directory Regulation (AVV) *) **):

HIMACS sheet material
120105 Plastic shavings and rotary shavings
17 02 03 Plastics (= HIMACS and cured HIMACS adhesive)

When processed with other building materials:

17 09 04 mixed construction and demolition waste, with the exception of
those covered by 1709 01, 17 09 02 and 17 09 03

HIMACS adhesive (unmixed)
0702 14 Waste of additives containing hazardous substances

14 06 05 Sludge or solid waste containing other solvents

If adhesive is mixed, this is to be treated like sheet material:

17 02 03 Plastics

Packaging:

1501 01 Paper and cardboard
150102 packaging Plastic packaging
1501 03 Wooden packaging

Packaging adhesive cartridges:

1501 10* Packaging containing residues of dangerous substances or
contaminated by hazardous substances

Footnote / source:
*)  https://www.umweltbundesamt.de/sites/default/files/medien/2503/dokumente/abfallverzeichnis-verordnung_2016.pdf
**) https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1434551761079&uri=CELEX:32001D0118

For any general Product Information or general fabrication Guideline please check out always
the latest Technical documents of

* MSDS

* Price list

* Fabrication Manual

* Technical Data Sheets

* Quality Club Manual or

* latest documentations and brochures under www.himacs.eu
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Disclaimer

The information provided in this specific technical bulletin corresponds to our best knowledge on the subject at the
date of its publication. This information may be subject to revision as new knowledge and experience becomes
available. The data provided fall within the normal range of product properties and relates only to specific material
designated. These data may not be valid for such material in combination with other materials or in any process,
unless expressly indicated otherwise. It is offered exclusively to provide possible suggestions for your own
experiments and needs our approval for Warranty.

This Technical Document is not intended to replace for any testing you may need to conduct to determine for
yourself the suitability of our products for your particular purpose. Since we cannot anticipate all variations in actual
end-use conditions,

We make no warranties and assume no liability in connections with any use of this information. Nothing in this
publication is to be considered as a license to operate under or a recommendation to infringe any patent right.
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I TDS - TECHNICAL DATA SHEET

— —HIMACS EXTERIA FACADE 2022 PART 2
- Drawings
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l Cladding System Solutions (Drawings)

Facade panel sample

Frames:

rd

Sedllr
Type A Joink bonded to #at joint

s Type B. Joint bonded to male/female end
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Panel section

\Situation 1: Panel surface <10m*
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Ground / bottom
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Exterior Solid Surface Material

HI-MACS

Vertical compartment aviation of air gap
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Exterior Solid Surface Material

Inside corner
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HI-MACS

Window lintel with metal sheet (Vertical cut)

4 4] - 7 "
. )
i A le &
hF

Shast matal or
steel

Window lintel with metal sheet (Horizontal cut)

a - T
i i
2 o
[ b
| | | ‘4-“ i | | i £
i i3, LB
i | | (18 | Y - v
[ 14 Sheet mel oy
| 8 & 4 sleat
| & %
(S B
F |
|
i 1 &

Last Revision Year: 2022
HIMACS Technical Data Sheet

LB LX Hausys



Exterior Solid Surface Material H I y r4ACS

Window lintel with HIMACS sheet
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Disclaimer

The information provided in this specific technical bulletin corresponds to our best knowledge on the subject at the
date of its publication. This information may be subject to revision as new knowledge and experience becomes
available. The data provided fall within the normal range of product properties and relates only to specific material
designated. These data may not be valid for such material in combination with other materials or in any process,
unless expressly indicated otherwise. It is offered exclusively to provide possible suggestions for your own
experiments and needs our approval for Warranty.

This Technical Document is not intended to replace for any testing you may need to conduct to determine for
yourself the suitability of our products for your particular purpose. Since we cannot anticipate all variations in actual
end-use conditions,

We make no warranties and assume no liability in connections with any use of this information. Nothing in this
publication is to be considered as a license to operate under or a recommendation to infringe any patent right.
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Bus Station Weilheim / Germany

Project: Weilheim Central Bus Station (Bavaria), Germany

Design: Atelier PK Architects, https://atelier-pk.com/

Planning, manufacture & assembly: Glasbau Gipser GmbH https://www.glasbaugipser.de/
HIMACS workmanship: ROSSKOPF + PARTNER AG, https://www.rosskopf-partner.de/
Material: HIMACS S302 Opal, www.himacs.eu

HIMACS elements: Cladding of the bus platform canopy

Photo credit: Stefan Muller-Naumann, www.mueller-naumann.de
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Hanse Merkur Hamburg / Germany.

Location: Siegfried-Wedell-Platz1, Hamburg, Germany

Design: Querkopf Architekten GmbH, Wasfy Taha, Fionn Mdgel

Engineering: Buthmann Ingenieur-Stahlbau AG

Fabrication: Likoo / Betriebsgesellschaft GmbH

Material: HIMACS-FR Alpine White $728 (12 mm)

Photo credit: © Dominik Reipka Fotograf

Others MOUNTING SYSTEM: KEIL Befestigungstechnik GmbH, Engelskirchen
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Private Penthouse Hamburg / Germany

Location : Hamburg, Germany
Design : Jan Gerdt, Germany, gerdt-picas.de
Fabrication : Kiebitzberg GmbH & Co., Germany,
kiebitzberg.de - Klopfer Surfaces, Germany, kloepfer-surfaces.de
Material : HIMACS, Ivory White
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Stratus Building / Gran Canaria, Spain

ot i

Location: Las Palmas de Gran Canaria, Spain

Design: Bello y Monterde Arquitectos, Spain, belloymonterde.com
Fabrication: Acrimobel, Spain

Material: HIMACS, Alpine White
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Leonardo Glass Cube / Germany

dimdina

Location: Bad Driburg, Germany

Design: 3deluxe, Germany

Fabrication: Rosskopf + Partner AG, Germany
Material: HIMACS Alpine White

Photo credit :© Emanuel Raab
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Private House, Pan-gyo / South Korea

Location: Pan-gyo, Korea

Design: Office 53427

Manufacture: Daemyung ATM
Material: HIMACS S028 Aphine White
Photo credits: © Yonghwan Kim
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Privat Haus Dreer [ Bavaria, Germany

Location: Bavaria, Germany

Design: Karl Dreer GmbH

Fabrication: Karl Dreer GmbH - Kl6pfer Surfaces
Material: HIMACS Alpine White

Photo credit: © Melanie Gotschke
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Villa Wiese / Berlin, Germany

Location: Berlin, Germany

Design: Dipl.-Ing. Volker Wiese

Engineering: Kaden Klingbeil Architects

Fabrication: Kiebitzberg GmbH & Co.KG, Germany

Material: HIMACS facade panels S728 Alpine White with KEIL undercut anchor KH
Photo credit: © Dirk Wilhelmy

Last Revision Year 2022 N,
79 | HIMACS Technical Data Sheet I . LK Hausgs



Exterior Solid Surface Material H I y r4 ACS

HQ Beneteau / France

Fagade project
HO Beneteau; France ;
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Location: Givrand (Saint-Gilles-Croix-de-Vie area), France
Design: PAD Architectes for BERI 21

Engineering LCCA

Material: HIMACS Alpine White

Photo Credit: © Mathieu Ducros
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Train station Schwabisch Gmiind / Germany

Location: Schwabisch Gmund, Germany
Design: preiswerk marek architekten
Engineering: 5D Engineering

Material: HIMACS Alpine White

Photo credit: © Uwe Roder
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ICE LOFT, Architect Office & residential house / Hamburg, Germany

Location: Hamburg-Ottensen, Germany

Design: Kéhler Architekten, Hamburg

Material: HIMACS Alpine White S028, HI-MACS® Opal S302

Photo credit: ©Nikolaus Herrmann

Others Facade Construction: Peter Knapp Dach, Fassadentechnik GmbH Bad Salzungen, Abalit
Elementos Moldeados
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Private House / Riveira, France

Location: Cannes, France

Design: Pierre Guidoni, Jean Rogliano
Fabrication: Menuiserie Bareau, France
Material: HIMACS S09 Cream

Photo credit: © Mathieu Ducros
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Shop & Apartment House / Prague, Czech Republic

§E
13

Project: Bieblova Facade, Prague, Czech Republic

Client: Donova, a.s.

Architects: P6PA+Architects, s.r.o. www.p6épa.cz

Martin Klejna, Javier Navas Fabregat

Technical details: Ondrej §teger, Martin Wolf, Rostislav Koziel

HIMACS supplier: Polytrade CE, s.r.o. www.polytradece.cz

Manufacture: Dfevovyroba Podzimek s.r.0., Duolit s.r.o., Atlas Group s.r.o.
LED lighting: HAFELE Czech Repubilic, s.r.o.

Material: HI-MACS® Alpine White 12 mm www.himacs.eu

Photos: © Miguel Alonso
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B Cladding System Solutions (Certificates & Test Reports)

Healthy Building Material

. & £ P
P =
[ =,

T A (g Areee O

Certificate No HB1941G17-01
Company LG Hausys
Presidents KANG GYE WOONG, EANG IN SIK
Address 98, Huam-ro, jung-gu, Seoul, Republic of Korea
Manufacturer LG Hausys
Valid Period April 21, 2020 - April 20, 2023
Certificate Product

= Standard No. SPS-KACAQ020-7174 Healthy Building Material

» Product HI-MACS (Standard)
* Product Group. Others

e Grade -':u['-jlﬂnl‘liﬂp{ "'*‘

This is to certify that the above product satisfied with the
Group Standard Certification Criteria.

29 May 2020

Yee. ?&unyyu

KOREA AIR CLEANING ASSOCIATION

9F. 11. Teheran-ro §3-gll. Gangnam-gu. Secul. Koroea Tal B3 553-4 156 / www kaca. or kr
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ISO 9001 Quality Management System

DMV

MANAGEMENT SYSTEM
CERTIFICATE

il fi” Wil T i kit
S-S AR el I8 Bk T £ DnCibimide” ST~ 1 ComalTital O

This Is f0 certty fat Me management system of

LX Hausys, Ltd. Cheongju Plant

9, OREINSANGaN 30, OREANHMYE0n, HELNGUEOK-gU, CheongL-6l, CRUNgCheangoul-0, 28101,
Republic of Korea =

has been Tound to conform to the Gualty Management Sysiam standand:
IS0 3001:2015, KS @ 150 30012015

This cerificate ks vaild for tha Tollowing scops:
Design and Manufacture of Floor Covering(Wood,

Polymer),
Tiles{Polymer), Carpet Tiles, Acrylic Solid Surface, Wood Polymer
Composite, Insulation Matenals, PVC Profiles, P'H'C“ﬁrl:lum Flexible
Sign Faces, PYC Coated Fabric and PVC Lanin.a‘ted Fabric.

ot st et

Fod e sy offs
S I RSN ITIT Doy - B A LIRS

T, Kyt B 1, SO SO,
S Wk

H."I.E

“i.a_ v @ 'y

kS B T
Targ Sap. L=
o' il oA e Tl Fre

Ll F— —— i
D R, S e B mrnihed by formn S Sk Moard VAR Ty iy AN 13
e o LV Wk Wy g e S g, Bmai Sl o forme THL 1T FHBE. den i
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ISO 14001 Environmental Management System

I ANRY)

MANAGEMENT SYSTEM
CERTIFICATE

Ciifiadle f A - N Wiz
- e BN ] I8 Gl T B Dot S — 1 Coalab et I

This ks i certtly fhat Me management system of

LX Hausys, Ltd. Cheongju Plant

9, Oksansandan 30, Oksar-myeon, Heungoem-gu, Chaongju-sl, Chungeheongbuk-go, 26101,
Republc of Koea

has heen found to confonm o the Emvmameantsi Management Sysiam standand:
IS0 14001:2015, KS 1150 14001:2015

This certficate i valld for fhe following scopa:

Design and Manufacture of Floor Covering(Wood, Polymer),
Tiles{Polymer), Carpet Tiles, Acrylic Solid Surface, Wood Polymer
Composite, Insulation Materials, PVC Profiles, PVC Windows, Flexible
Sign Faces, PVC Coated Fabric and PVC Laminated Fabric.

Pt g e ol e sk ool
SEa S R T L

-
TR e e <o Ll B o
SRS I

-1 Corme Ll TS e iy 1 g ma Snrge g, Bma, Simpachic of formn THL 07 P4 BT, e i
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ISO 45001 Health & Safety Management System

HI-MACS

DNV

MANAGEMENT SYSTEM
CERTIFICATE

o W e L v
SRR RO N0 AT B AN 03 Do oo 1R N D T - B Jeeden J5G0H

This is o cartify that the management sysiem of

LX Hausys, Ltd. Cheongju Plant

9, Oksansandan J-no, Olksan-myeon. Heungdeok-gu. Cheongju-si, Chungcheongbuk-do, 28101,
Repubbe of Korea

has been found o conform o the Occupational Health and Safety Management Sysiem standand
IS0 45001:2018

This certificabe is valid for the following scope:

Design and Manufacture of Floor Covering(Wood, Polymer),
Tiles(Polymer), Carpet Tiles, Acrylic Solid Surface, Wood Polymer
Composite, Insulation Materials, PVC Profiles, PVC Windows, Flexible
Sign Faces, PVC Coated Fabric and PVC Laminated Fabric.
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M1 Emission Class of Building Material

RAKENNUSTIETO>

The Building information Foundation RTS =sr

\ON ¢,
&° ‘g

('
< -
2 EMISSION CLASSIFICATION
M] = OF BUILDING MATERIALS
2, ~
Nordstock Ltd Oy

The classification working group set up by the Building Information
Foundation RTS sr has approved the following product:

HI-MACS: Solids, Lucent, Sand and Pearl, Granite, Sparkle, Lucia
ja Marmo and Galaxy

as belonging to emission class M1 for building materials.

The classification is valid until 11.10.2020.

Nordstock Lid Oy has the right to equip its classified products with the
classification mark and to use this classification mark when marketing these
products.

The decision is in line with the requirements laid down in the Classification
of Indoor Climate 2008 and the Classification of Building Matenals: General
Instructions.

THE BUILDING INFORMATION FOUNDATION RTS sr

¥ ! = " a2 L=
Matti Rautiola Arja Valltanen
Director General Secrelary of the Classification
Working Group

The Bulbding informaton Foundaton RTS e, P O B 1004, FLO0101 Melsink, Finssnd
Tel <358 207 470 400, w1 sl
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[] Cladding System Solutions (Certificates & Technical Data )

HIMACS LRV_2020

LRV is a measurement that tells you how much light a colour reflects, and conversely

how much it absorbs. LRV runs on a scale from 0% to 100%. Zero being absolute black

and 100% being a perfectly reflective white.

" lcoloucove| _colourmawe | Levae |
S01 Satin White 72.06
S02 Almond 53.58
S05 Grey 45.22
S06 Arctic White 87.27
S09 Cream 77.29
S22 Black 6.92
S25 Fiery Red 13.97
S26 Banana 53.83
S27 Orange 25.13
S28 Alpine White 85.12
S29 Ivory White 79.24
S34 Diamond White 97.09
S100 Coffee Brown 17.28
S101 Jasmine Green 14.34
$102 Babylon Beige 38.14

SOLIDS S103 Concrete Grey 24.68

S104 Toffee Brown 15.64
S106 Lemon Squash 48.46
S$108 Marta Grey 21.47
S109 Steel Grey 22.23
S111 Dark Night 12.88
S115 Deep Indigo 11.97
S116 Festival Pink 15.38
S117 Midnight Grey 9.09
S118 Mink 35.32
S119 Evergreen 30.79
S120 Cosmic Blue 27.92
S121 Suede 60.32
S201 Nougat Cream 64.33
S203 Sky Blue 27.46
S212 Light Green 58.19
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| [COLOURCODE|  COLOURNAME | LRVVALUE |
S302 Opal 77.45
LUCENT S303 Sapphire 57.05
S304 Ruby 69.70
S305 Emerald 65.87
| [COLOURCODE|  COLOURNAME | LRVVALUE |
M551 Chic Concrete 25.35
M552 Shadow Concrete 18.87
M553 Ebony Concrete 11.22
CONCRETE G554 Urban Concrete 31.96
G555 Steel Concrete 23.26
G556 Snow Concrete 65.37
G557 Cloud Concrete 45.12
| [COLOURCODE|  COLOURNAME | LRVVALUE |
M603 Pavia 77.22
M605 Sanremo 8.49
M606 Aurora Bianco 78.35
M608 Aurora Grey 58.52
M617 Aurora Blanc 77.12
M615 Aurora Cotton 73.51
M614 Aurora Umber 13.03
M601 Aurora Torano 71.82
MARMO M612 Aurora Bisque 53.48
M201 Temi 33.18
M303 Capri 67.54
M422 Cremona 54.73
M426 Laviano 45.14
M427 Bellizzi 8.37
M428 Ispani 89.56
M501 Edessa 75.75
M904 Naples 20.22
 coLoURCODE | COLOURNAME | LRVVALUE |
7001 Strato Cloud - White 75.98
Strato Cloud - Grey 64.99
7003 Strato Wind - Background 83.11
STRATO Strato Wind - Marble 82.18
7005 Strato Slate - Background 31.64
Strato Slate - Background 30.99
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| |colouRcOoDE|  COLOURNAME | LRVVALUE
WO001 Ice Queen 89.67
WO003 Shadow Queen 67.44
LUCIA
W004 Star Queen 32.44
WO010 Red Queen 34.38
| [COLOURCODE|  COLOURNAME |  LRVVALUE |
SPARKLE P102 Kold Silver 51.67
| [cOLoURCODE|  COLOURNAME | LRVVALUE
G005 White Granite 45.30
G007 Platinum Granite 24.98
G031 Black Granite 5.64
GRANITE G034 Arctic Granite 76.69
G074 Mocha Granite 10.01
G100 Peanut Granite 43.42
| [cOLoURCODE|  COLOURNAME | LRVVALUE
G038 Sea Oat Quartz 52.18
QUARTZ G063 Allspice Quartz 11.93
G101 Crystal Beige 68.88
| [cOLoURCODE|  COLOURNAME | LRVVALUE
G002 Grey Sand 47.69
G009 Black Sand 10.45
G010 Black Pearl 7.01
G015 Midnight Pearl 10.77
G048 Beach Sand 50.49
A HEGE T Tapioca Pear! 71.21
G105 Brown Pearl 8.68
G106 Riviera Sand 61.57
G107 Pebble Pearl 53.29
G108 Lunar Sand 71.86
| [COLOURCODE|  COLOURNAME |  LRVVALUE
T010 Nebula 83.37
TO11 Venus 61.78
ASTER T017 Andromeda 85.37
T019 New Moon 63.73
T020 Hercules 28.46

Last Revision Year 2022 N,
93 | HIMACS Technical Data Sheet I . LK Hausgs



Exterior Solid Surface Material H I y r4 ACS

| [COLOURCODE|  COLOURNAME |  LRVVALUE |
VAO001 Santa Ana 44.35
VA022 Frosty 39.31
VB002 Cima 15.24
VOLCANICS VEQOT Tambora 59.15
VG021 Maui 18.38
VWO001 Gemini 84.32
 [COLOURCODE| _COLOURNAME | LRvVALUE |
WO001 Intense Ultra Black 6.54
LUCIA WO003 Intense Ultra Grey 9.99
W004 Intense Ultra Dark Grey 7.50
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HIMACS Colour Codes

HI-MACS

olid & Lucent Colours

I I T T T -
1 S001 Satin White ° - = 11-4800 TPX
2 S002 Almond 095 80 10 = S 2005-Y30R 13-0607 TPX
4 S034 Diamond White 9003 11-4201 TPX
5 S005 Grey 000 80 00 = S 2500-N 14-4201 TPX
6 S006 Arctic White - 9016 S 0300-N 11-0601 TPX
7 S009 Cream 07592 05 = S 0502-Y 11-0105 TPX
8 S100 Coffee Brown 060 20 05 - S 8505-Y80R 19-0712 TPX
9 S102 Babylon Beige 090 70 10 = S 3010-Y20R 14-0210 TPX
10 S103 Concrete Grey 000 45 00 = S 6502-B 18-4005 TPX
11 S104 Toffee Brown 0504010 - S 7010-Y30R 18-1015 TPX
12 5106 Lemon Squash 100 80 50 - S 5070-G80Y 13-0648 TPX
13 S108 Marta Grey 000 55 00 = S 5000-N 160-1-2 C
14 S109 Steel Grey 100 60 05 - S 4502-Y 17-0205 TPX
15 S111 Dark Night 260 30 05 - S 8005-R80B 433 M
16 S115 Deep Indigo o = S8010-R90B 19-4010 TPX
17 S116 Festival Pink 340 50 45 - S 2060-R30B 2415 M
18 S117 Midnight Grey - - S 7502-B 19-3906 TPX
19 S118 Mink - - S 7000-N 18-5102 TPG
20 S119 Evergreen @ = S 6020-B50G 19-5413 TPG
21 $120 Cosmic Blue = - S 8010-R70B 19-3927 TPG
22 S121 Suede - - S 2005-Y50R 14-0002 TPG
23 5201 Nougat Cream 09590 10 = S 1005-Y40R 12-0000 TPX
24 S203 Sky Blue 25060 15 = S 3020-R90B 644 M
25 S212 Light Green 110 80 50 - S 0550-G50Y 373 M
26 5022 Black 000 15 00 = S 9000-N 19-4006 TPX
27 S025 Fiery Red 020 40 50 = S 2070-R 19-1763 TPX
28 S026 Banana 080 80 70 - S 1060-Y10R 14-0848 TPX
29 S027 Orange 05050 70 S 1080-Y60R 1665 M
30 5028 Alpine White o 9003 - 11-4201 TPX
31 S029 Ivory White 110 90 05 = S 0500-N 11-0602 TPX
32 S302 Opal 000 90 00 - S 0502-B 11-4800 TPX
33 S303 Sapphire 24090 05 - S 1010-R90B 544 M
34 S304 Ruby 010 90 05 = S 0510-R30B 373 M
35 S305 Emerald 18090 10 - S 0520-B70G 317 M
36 S922U Intense Ultra Black = 9005 S9000-N 419 C
37 S923U Intense Ultra Grey - 7016 S8000-N 19-4104 TPG
38 $924U Intense Ultra Dark Grey - 9017 S8500-N 19-4006 TPG
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B Cladding System Solutions (Certificates & Test Reports)

SBI EN 13501-1 carried out with EN 13823 & ISO 11925-2

rl'n'i N 'w- ;g!

Mordrhein-Weatfolen

AuBerginty Erame « A gae Thrgnes 7 s DO5FT Ervne s Talfon (0 20 43 08 570 « Tawfes (0 29 43 & §7-33 5 £ mssl srems@rasss de

Report of the classification of the reaction to
fire performance

No. 230008323-3
issued 13 February 2012

English version
Sponsor - LG Hausys Europe GmbH
12 Avenue des Morgines
1213 Petit-Lancy. Geneva
Schwes
Order: Classifi of the reactson to fire behaviour

according 1o DIN EN 135011

Date of order: 21 November 2011

Motified Bedy No.: 0432

Narme of the building product which is 1o be classified:
Facade paneis “Hi-MAC 58"

This repon determines the classification of the above-mentioned bulding product in
accordance wih the test method stated in the standard DIN EN 13501-1

P ubbsneg arat oopyrg of OeserheEER SR il PR o Pl WPA NEV & Gl el wifout sey cheeges.
of Ihe COFaT 5 e torm ol e epens

Thas chiisnbc e st achdis § Gbgas
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SBI EN 13501-1 carried out with EN 13823 & ISO 11925-2

MPA NRW. &

1 Description of the building product
Facade paneis
Trade name HI-MACS®
Product nama: Alpine White (CE MED)
Product Code 5728
Thicknaess of the material 12 mm
Matenal composibon approx. 70% ATH (aluminium hydromde),

approx. 28% PMMA & MMA,

approx. 2% natural pigments

Weight per unit area of the pansis 212 kgim®
Colour of the panels white

The facade paneis are mechanically fixed using the BWM-profile system “ATK 103 520" to
calcium silicate boards according to DIN EN 13238, table 1

(]
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SBI EN 13501-1 carried out with EN 13823 & ISO 11925-2

3 Cilassification and direct fisld of application

3.1Reference

The classification was carmied out in accordance with the clauses 11 and 14 1 of the
standard DIN EN 13501-1 : 2010

3.2 Classification

The tested material in relation to its fire behaviour s classified as B
The additional classification regarding smoke production is s1
The additional classification regarding burning droplets / particies is do

This results in a classification of the fire behaviour of the tested matesial

Fire behaviour Smoke Burming droplets
|  production . /paricles |
B s1 do e il

3.3 Field of application of the product

The classification is solely valid for the building product described in clause 1 with a
thickness of 12 mm, with a distance of 2 40 mm to other plane building products or directly
laid onto substrates classified as class A1 or A2-s1, d0 according to DIN EN 13501-1
which have a thickness of at least 8 mm and a minimum density of 37 5 kg/m*

The facade panels are machanically fixed using the BWM-profile system “ATK 103 S20° to
calcium silicate boards according to DIN EN 13238, table 1

4 Restrictions

This classification repon does not replace any type approval or cartification of the product
This classification report written in English language is issued addibonally to the report
writtén in German language with the same report number. In case of doubt the German
version is valid solely. This classification report is only valid in combination with the
Geman varsion of the classification report

Erwitte, 13 February 2012

Head of the testing body
by proxy

; f e __f' .‘._ I- '.l'

(Dipl -Ing. Kuhnen)
Dater of msue of this Englah versan 18 Apri 2012
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B Cladding System Solutions (Certificates & Technical Data )

HIMACS Specification Data Sheet: S028 / S728 [/ S828

cerTIFIED | MATERIAL |cOLOUR NAME|  SPECIFICATION NORM / UNIT RESULT / CLASSIFICATION

CSTB QB

IMO ETA

S728M Alpine White

5828 Alpine White

Density

Thermal Expansion
Coefficient

Tensile Strength
Flexural-E-Modulus
Flexural Strength
Ultimate Elongation
Fire Classification
Fire Classification
Calorific Value
Train Application

Ship Yacht /
Marine Application

Density

Thermal Expansion
Coefficient

Tensile Strength
Flexural-E-Modulus
Flexural Strength
Ultimate Elongation
Fire Classification
Fire Classification
Calorific Value

UV Test
UV Test

EN14581

EN ISO 527
ENISO 178

EN ISO 12372

DIN EN ISO 178
DIN 4102

EN 13501 (SBI)

EN ISO 1716 MJ/kg
EN 45545

IMO

EN14581

EN ISO 527

EN ISO 178

EN ISO 12372

DIN EN ISO 178

DIN 4102

EN 13501

EN ISO 1716 MJ/kg

UV Sun Light 1500h AE
UV Xenon 3000h AE

Density 1,738 g/cm3
Thermal Expansion 6 1/°
Coefficient ° EN14381 g%)g‘& r#n?mK
Tensile Strength EN ISO 527 51.3 (%1.69) Mpa
Flexural-E-Modulus ENISO 178 8900 Mpa
: ) Flexural Strength EN ISO 12372 70.1 Mpa

Al S028  AlpineWhite 1 ote Flongation  DIN ENISO 178 1.0 €fm
Fire Classification DIN 4102 B1
Fire Classification EN 13501 B-s1-d0
Calorific Value ENISO 1716 MJ/kg 10.0927
UV Test UV Sun Light 1500h AE 3.251
UV Test UV Xenon 3000h AE 2.97

cerTIFIED | MATERIAL |cOLOUR NAME|  SPECIFICATION NORM / UNIT RESULT / CLASSIFICATION

1,738 g/cm3

41x10° 1/°C
0.0048 mm/mK
51.3 (%1.69) Mpa
10000 Mpa

70.4 Mpa

0.7 €fm

B1

B-s1-d0
5.3834

R1 HL3

Modul B
Modul D

cerTIFIED | MATERIAL |cOLOUR NAME|  SPECIFICATION NORM / UNIT RESULT / CLASSIFICATION

1,738 g/cm3
45x10° 1/°C
0.0048 mm/mK
51.3 (%1.69) Mpa
8900 Mpa

65 Mpa

0.7 €fm

Not tested
C-s1-do0

8.7

1.223

1.4

100 |
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HI-MACS

Exterior Solid Surface Material

HIMACS Technical Specification Data Sheet (TSDS)

SPECIFICATION UNIT RESULT SOLIDS RESULT GRANITE TEST METHODS

Flexural-E-modulus 8900 7730 DIN EN ISO 178
Flexural strength MPa 70.1 64.3 ASTM D638
Breaking elongation % 1 1.1 DIN EN ISO 178
Tensile strength MPa 69.5 56.3 DIN EN ISO 527
BRE A 1750 1650 150 1183
Ball indentation hardness N/mm?2 257 239 DIN EN ISO 2039-1
Mohs hardness 2to3 2to3 EN 101
Pencil hardness >9H >9H ISO 15184
Water absorption
weight <0,1% <0,1% DIN EN 438 Part 12
strength/thickness <0,1% <0,1%
Impact resistance
impactor N >25 >25 E DIN EN 438, 02/02 Part2/20
drop ball test (fall height) mm 21500 21500 E DIN EN 438, 02/02Part2/21
Slip resistance >0,32-0,9 GMG100 (replaces R9)
Slip resistance angle of acceptance of more than 10° to 19° = R10 DIN 51130
Climate change resistance oC >0,05 >0,05 AMK
Dry heat (pan base) oC >100 (7€) DIN 68 861, Part 7, 04-'85
Damp heat (pan base) oC >100 (7€) DIN 68 861, Part 8, 04-'85
Temperature change resistance oC no change UNI 9429
Resistance to cigarette burns 6C 6B DIN 68 861, Part 6, 11-'82
Scratch resistance 4D 4B DIN 68 861, Part 4, 11-'81
Electrostatics DIN IEC 1340-4-1, 04-'92
Conductivity >1x1012Q insulating non-conductive EN 61340-5-1
Thermal conductivity W/mK 0.636 0.55 DIN EN 12664
Thermal resistance m2K/W 0.038 0.045 DIN EN 12664
Thermal Expansion Coefficient mm/mK 0.048 0.055 DIN EN 14581
for Standard HIMACS Products m/m/°C 48x10-6
Water vapor transmission properties - u 18607 16150 DIN EN ISO 12572
diffusion resistance factor
Dimensional change by change in relative humidity DIN EN 318, edit. 5, 1998
length % -0.03 -0.02
thickness % 0.06 0.03
mass % 0.05 0.05
Resistance itr?cEeoz;Islgginwv?/;?rht % <01 50,1 E DIN EN 438, 02/02 Part 2/12
increase in thickness % <01 <01
Light fastness (Xenon) scale0-10 better than 6 better than 6 DIN 53 387, 04-'89

suitable for all colours
suitable

Food tolerance
Hygiene

LMBG § 31
LGA Hygiene Certificate

SPECIFICATION / SUBJECT MATERIAL THICKNESS RESULT PRODUCT TESTED TEST METHOD

Fire Classification 12 mm

suitable

HIMACS colour range**
$928, M551,G554 DIN 4102
B1 S028 (standard) DIN 4102 / ABP
M1 S728, 5828, S028, NF P92-501
T017, VW01, W001
B-s1-d0 HIMACS colour EN 13501-1
range** (2007)
12mm plus fibre cement B -s1 - d0 HIMACS colour EN 13501-1
board range** (2014)
12 mm B-s1-do0 $728 CE MED EN 13501-1 / SBI
C-s1-d0 S928 EN 13501-1
passed S028 (standard) DIN 5510
passed R1/HZ3 S728 CE MED EN 45545
IMO certiried S728 CE MED Module B & Module D
HIMACS Exteria 12 mm ETA 5728 DIBT
Avis Technique S828 CSTB

* Not currently applicable to Strato, Ultra Thermoforming and Intense Ultra.
** Products tested in the year 2007 and 2014: Alpine White, Fiery Red & Black.
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TDS - TECHNICAL DATA SHEET
HIMACS EXTERIA FACADE 2022 APPENDIX A
- Warranty

- Fabrication: Peter Knapp-Dach und Fassadentechnik

~-GmbH Abalit Elementos Moldeados, Peter Grube
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B Technical Specification Data (Warranty)

Product Warranty for exterior applications

1. The LX Hausys's natural acrylic stone, HIMACS, has been widely chosen for various interior design,
projects and architectural work because of its unique properties and advantages. With increasing interest
and demand from architects for new applications for exterior use, LX Hausys has run tests to evaluate the
possibility of using HIMACS on the fagade of a building.

2. The test focused to check possible colour change when using HIMACS in facade application. Although HI-
MACS® has good resistance to UV rays in general, the level of colour change could differ per patterns
according to the type and quantity of pigment and other ingredients contained in different patterns.
HIMACS recommended colours for exterior applications are grouped into two performance categories.

Group 1: These colours change of less than or equal to 5 AE units in 10 years under normally predictable
circumstances.

Alpine White Ultra-

S002 Almond S928 Thermoforming G038 Sea Oat Quartz
S009 Cream G002  Grey Sand G048 Beach Sand
S028  Alpine White G004  White Quartz S302 Opal

S728  Alpine White-FR S029  Ivory White S034 Diamond White
S$828  Alpine White-UV+ G034  Arctic Granite

S001  Satin White S108  Marta Grey G015 Midnight Pearl
S005  Grey S109  Steel Grey G050 Tapioca Pearl
S006  Arctic White S111 Dark Night G063 Allspice Quartz
S022  Black S115  Deep Indigo G074 Mocha Granite
S025  Fiery Red S116  Festival Pink G100 Peanut Butter
S026 Banana S117  Midnight Grey G101 Crystal Beige
S027 Orange S201 Nougat Cream G105 Brown Pearl
S100  Coffee Brown S203  Sky Blue G107 Pebble Pearl
S102  Babylon Beige S212  Light Green G108 Lunar Sand
S103  Concrete Grey G007  Platinum Granite S303 Sapphire

S104  Toffee Brown G009  Black Sand S304 Ruby

S106  Lemon squash G010  Black Pearl S305 Emerald
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3. Gloss loss will not exceed 40% on matte finish and the colour will not leach more than the mentioned
delta value, for each colour, during the first 10 years after the initial installation. In addition, LX Hausys
warrants that the HIMACS colour offering will remain free from: peeling, swelling and delaminating

during the first 20 years from the date when the application was completed and when the product has
been stored, handled, applied and maintained in accordance with LX Hausys technical instructions and
all applicable building codes.

4. During the period stated above, if any HIMACS fagade panel (with its performance fulfillment to the
requested local or national European building standards) shows signs of defects (subject to all the
limitations stated herein), LX Hausys will at its option either provide free replacement of HIMACS
facade panels or refund the original purchase price of the HIMACS facade panels determined by LX

Hausys to have any of the above conditions. In order for LX Hausys to respond under this warranty, LX
Hausys must be permitted to inspect the product and thereafter to follow its warranty services
procedures. All decisions regarding the existence of any of the above conditions or manufacturing
defects or in any case affecting this warranty shall be made by LX Hausys and shall be final and binding
upon the parties.

5. This limited warranty applies only to defects appearing within ten (10) years from the date of
permanentinstallation or twenty (20) years in the specific case of peeling, swelling and delaminating of
the HIMACS facade panels. The limited warranty is only applicable if LX Hausys is notified in writing
within sixty (60) days after such defects either appear or should have been discovered after the
exercise of reasonable diligence.

Failure of the claiming party to notify LX Hausys within such period shall automatically relieve LX
Hausys of any and all responsibility and/or liability under this Limited Warranty. LX Hausys makes no
express or implied warranty (including, without limitation, the warranties of merchantability, fitness for
a particular purpose even if that purpose is known to seller or from any course of dealing or trade
usage) regarding the product. The purchaser assumes all risk and liability for results obtained by the
use of products covered by this limited warranty, whether used singly or in combination with other
materials. The warranty herein does not cover LX Hausys TM Joint Adhesive; it covers only HIMACS
sheets products.

6. This warranty does not cover, and LX Hausys hereby disclaims, all liability for damage caused by
physical or chemical abuse, acts of vandalism, damage from excessive heat or uneven exposure to
weather conditions, fire, flood, earthquakes, accident, war, acts of God, improper design or installation
of LX Hausys products, any particular application or selection of products for any particular project or
design, any parts, components, sealants of other manufacturers used with LX Hausys products, or the
lack of performance of LX Hausys products attributable to such items.

7. LX Hausys's obligation hereunder is limited solely to the refund of the purchase price of the HIMACS
facade panels or replacement of the HIMACS facade panels for which the claim is made excluding any
costs associated with fabrication, replacement or installation. In no event shall LX Hausys be liable for
special, indirect, incidental, punitive, consequential or any similar damages (including, without
limitation, damages for loss of business profits, business interruption or any other loss), whether or not
caused by or resulting from the negligence of LX Hausys even if LX Hausys has been advised of the
possibility of such damages.
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8. This is the only limited warranty made in connection with the sale of HIMACS facade panels used in
exterior cladding projects. No representative, dealer or any other person is authorized to make or makes
any warranty, representation or promise with respect to such products. No terms or condition other
than those stated herein, and no agreement or understanding, oral or written, in any way purporting to
modify this limited warranty shall be binding upon LX Hausys unless made in writing and signed by an
authorized LX Hausys employee.

9. Laws, building and safety codes governing the design, engineering and construction of installations vary
widely. LX Hausys assumes no responsibility or obligations with respect to the selection of product for
the installation or the design, engineering and construction of the installation.

10. This warranty is subject to the condition of the supply of the above-mentioned product from a LX Hausys
HIMACS authorized supplier.

*This published document will lose its validity when a new one will become published.
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Disclaimer

The information provided in this specific technical bulletin corresponds to our best knowledge on the subject at the
date of its publication. This information may be subject to revision as new knowledge and experience becomes
available. The data provided fall within the normal range of product properties and relates only to specific material
designated. These data may not be valid for such material in combination with other materials or in any process,
unless expressly indicated otherwise. It is offered exclusively to provide possible suggestions for your own
experiments and needs approval from our company for Warranty.

This bulletin is not intended to replace for any testing you may need to conduct to determine for yourself the
suitability of our products for your particular purpose. Since our company cannot anticipate all variations in actual
end-use conditions,

We make no warranties and assumes no liability in connections with any use of this information. Nothing in this
publication is to be considered as a license to operate under or a recommendation to infringe any patent right.
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