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Facade Application

It is HI-MACS® unique strength of material performance to become established in the world of facade
application. HI-MACS®is ETA (European Technical Approval) certified*.
The exterior use of defined unique and special announced HI-MACS® materials is applicable to the
European standards and lawful European regulations of Technical approvals.
The material performance and its material characteristics have been approved by professional and
independent institutes in cooperation with the highest building authority in Germany.
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Many building relevant material performances have been tested and evaluated with very positive results.

The facade panel sizes can easily be adjusted to the main and relevant building sizes and designs.
But the material characteristic of dilatation has to be taken into consideration always and to be respected when designing
the cover of the building.

The aesthetic individual panel designs suggest fixing with a non-visible fixing system. In this particular case LG Hausys
Europe GmbH, Lancy Branch has decided using an undercut anchor system, which allows dealing even with large panels.

When choosing HI-MACS® for a facade application LG Hausys Europe GmbH recommends to use tested and certified product
elements only. From the fixing items to the wall up to the fittings of the HI-MACS® facade panels using qualified and
approved products only will guarantee the best quality and its best material performance to a successful facade application.
Warranty relates to perfect Quality.

Based on the research and test results at current time LG Hausys can announce from its HI-MACS® colour range that

14 colours will perform in colour difference of AE3 to AE4 by 5 years of external use.

*Fixed with Keil inserts and a BWM structure, HI-MACS® facade in S728 - Alpine White successfully passed the ETA tests.

AE3 AE4
Colour Code | Colour Name Colour Code | Colour Name
502 Almond G02 Grey Sand “ 3 3 e
S09 Cream G04 White Quartz
$28/5728 Alpine White GO05 White Granite a 'i "'..,
G34 Arctic Granite G30 Ivory Quartz -
G38 Sea Oat Quartz 5302 Opal
G48 Beach Sand 5033 Nordic White
529 Ivory White
5034 Diamond White
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The available facade panel size can be used as it is delivered and covers three widths:
e 760mm x 3680mm x 12mm
* 910mm x 3680mm x 12mm
¢ 1360mm x 3680mm x 12mm

Any smaller size can be made from those sheet sizes to get the best size with no or with very low cut offs or lefts.

The following HI-MACS® panels comprise advanced performance specifically for facade usage:

Colour On stock On order

$728 CE MED Alpine White 02 o

§$705 CE MED Grey J

$706 CE MED Arctic White o

$729 CE MED Ivory White J

5801 CE MED Nougat Cream o
1.) Cut Offs

a. Cuts to size can be done via CNC router, table circular saw or wall panel saw, beam saws.
b.  For hand saw machines it is a must to re-sand the whole edge and to be smoothen afterwards.
¢.  Cutouts in panels are only necessary to do with routers only.

d.  Never leave any sharp corner neither any sharp edge at anytime and anywhere on the HI-MACS® facade panel.

Pic. 1.1
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2.) Edges
a. All edges supposed to have a radius of minimum R=1,5mm.

b. Do not leave any sharp edges under all circumstances if later visible or not.

@ [ w—

Pic. 2.1 Pic. 2.2

3.) Seam Design
a. Seams between different panels of HI-MACS® can be structured or designed in different ways.

b. To allow optimal dilatation of each panel we strongly recommend a shadow line of 8 to 10 mm
between each single facade panel.

¢.  But also other seam design can be chosen.

Open seam with or without backside protection / profile:
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Pic. 3.1 —t
Pic. 3.2
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Seam overlapping direct trimmed to HI-MACS® facade panel or with HI-MACS® feather:
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Pic. 3.3 Pic. 3.4
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Closed seam with permanent elastic and weather resistant adhesive:
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HI-MACS® facade panel size expansion from 760 mm up to max. 1520 mm and with feather seam for panel left and right:

max 1520 "
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Pic. 3.6

HI-MACS® double panel re-enforcement support strip in HI-MACS®
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Pic. 3.7

HI-MACS® double panel re-enforcement support strip with Aluminium T-profile:
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Pic. 3.8
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4.) Window / Door surrounding

a. The seams of the surroundings of the window or door should not be visible from the front but only from the inside
as shown in drawing no. 4.1.

D NN ¢ DOOR
:

Pic. 4.1

5.) External thermoformed corner

a. To ensure to be able to place left and right clasps in the corner section a minimum size of approximate 130mm
after the radius should be available.

b.  The clasps supposed to be placed a minimum of 100mm from the edge.
shown in drawing no. 5.1.
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Pic. 5.1
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6.) External corner

Pic. 6.1

7.) Others

a.

Pic. 7.1
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Any metal profiles connected to a HI-MACS® facade penal must have a rubber or plastic layer underneath
for protection.
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8.) Invisible fixing

LG Hausys recommends fixing HI-MACS® facade panels with Keil undercut anchors only whilst those are approved
system and has the ETA-Certification applied for.
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Pic. 8.3

Based on a sheet size of 760mm width the anchors have to be placed 100mm away from the edge and with an
axial distance of approximate 560mm.
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Sample Il

LG Hausys recommends following a training course by KEIL to get the right technique for the correct installation of

those anchors. In case of a deficient installation, no warranty will be granted.
1 1 Sheet height
[ 2890 [
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4 —+
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Pic. 8.5
9.) Sub-construction system
LG Hausys strongly recommends using only high quality
and approved fixing systems, like BWM products.
The HI-MACS® facade panels have to be installed with
a minimum of 20 mm air gap behind the panels to ensure . .
that air will circulate from the backside of the panel. Fixed Point
Insulation sheets have to be placed between the aluminium
profiles of the sub-construction. These profiles are placed
according to the architect’s advice, after calculation of the
building'’s requirements.
1 Sliding Point
HI-MACS®
Facade Pane| ———
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a. Construction details

VERTICAL SECTION
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LOWER EDGE (BOTTOM END)
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Pic. 9.6

Natural Acrvlic Stone’

WINDOW EMBRASURE WITH FACADE PANELS

HI-MACS
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10.) Assembly and Installation steps

Step 1 Step 2

Pic. 10.1 Pic. 10.2

Step 3 Step 4

Pic. 10.3 Pic. 10.4
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11.) Technical Specifications
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General HI-MACS® Specifications Result Unit Test Method
flexural E-modulus Ef 8900 MPa DIN EN ISO 178
flexural strength o fm 76,9 MPa DIN EN ISO 178
ultimate elongation €fm 1,01 % DIN EN ISO 178
resistance > 1x 107 Q EN 61340-5-1
DIN IEC 61340-4-1

coefficient of diffusion resistance u 1807 DIN EN ISO 12572
density 1,71 g/cm3 1SO 1183
heat conductance A10tr 0,636 W/ mK DIN EN 12664
resistance to thermal insulation R 0,048 m2K/W DIN EN 12664
thermal expansion coefficient a 0,048 mm / mK prEN 14581
linear expansion coefficient max. 30x10°¢ m /°C
tensile strength ofm 32,7 MPa DIN EN 527
water absorption <0, % DIN EN 438 -part12
SBI fire performance B-d0-s1 DIN 13501
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HI-MACS® FR/ S728 Specifications Result Unit
sheet thickness 12 mm
dead load 17,5 kg/m?
depth of fixation of Keil undercut anchor 8,5 mm
allowable bending stress 55 N/mm?
flexural E-modulus 8500 N/mm?
thermal expansion coefficient 30x10°¢ m/°C
allowable center traction per anchor 500 N
allowable center cross traction per anchor | 800 N
minimum distance to edge of anchor 100 mm
minimum axial distance of anchor 100 mm
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HI-MACS® is extremely repellent to dirt and exceptionally hard-wearing, so that you
can enjoy many years of pleasure with the outstanding quality of your new product.

HI-MACS
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12.) General Technical Specification Data Sheet

Technical Bulletin — Exterior — 01

' N
Specification Unit Result Test methods
Solids Granite
Flexural-E-modulus MPa 8900 7730 DINENISO 178
Flexural strength MPa 70.1 64.3 ASTM D638
Breaking elongation % 1 1.1 DINENISO 178
Tensile strength MPa 69.5 56.3 DIN EN ISO 527
Density g/cm? 1.75 1.65 1S0 1183
kg/m3 1750 1650 IS0 1183
Ball indentation hardness N/mm? 257 239 DIN EN ISO 2039-1
Mohs hardness 2to3 2103 EN 101
Pencil hardness >9H >GH ISO 15184
Water absorption DIN EN 438 Part 12
weight <0,1% <0,1%
strength/thickness <0,1% <0,1%
Impact resistance
impactor N 225 225 E DIN EN 438, 02/02 Part 2/20
drop ball test (fall height) mm 21500 21500 E DIN EN 438, 02/02 Part 2/21
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 °C 20,05 20,05 AMK
Dry heat (pan base) °C 2100 (7C) DIN 68 861, Part 7, 04-'85
Damp heat (pan base) °C 2100 (70) DIN 68 861, Part 8, 04-'85
Temperature change resistance °C 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 >1x10%2Q 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 mm/mK 0.048 0.055 DIN EN 14581
expansion co-efficient m/m/°C 30.0 x 10°
Water vapour permeability - diffusion 1} 18607 16150 DIN EN ISO 12572
resistance factor
Dimensional change by change in relative DIN EN 318, edit. 5, 1998
humidity
length % -0.03 -0.02
thickness % 0.06 0.03
mass % 0.05 0.05
Resistance to boiling water EDIN EN 438, 02/02 Part 2/12
increase in weight % <0,1 >0,1
increase in thickness % <0,1 <01
Light fastness (Xenon) scale0-10 better than 6 better than 6 DIN 53 387, 04-'89
Food tolerance suitable for all colours LMBG § 31
Hygiene suitable suitable LGA Hygiene Certificate
Fire protection classification Flame-retardant Bl DIN 4102-1
properties MPA/NRW
HI-MACS® MPA/NRW non-dripping material DIN 5510
(BAM) 12 mm B1 for all colours*
(BAM) S mm + back-up B1 for all colours* DIN 4102-1
(Bodycote/Warrington) 12 mm B-s1,d0 BS EN IS0 11925-2 : 2002
. for all HI-MACS® colours* BS EN 13823: 2002
* (not currently applicable to Marmo, Eden, complies with BS 476 class 0
Galaxy, Lucent, Volcanics and Sparkle) P
J
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13.) Other:

All relevant test performances have been carried out on 12 mm 5728 CE MED Alpine White. It is necessary that by choosing
a different colour, specific tests have to be replicated to ensure and to proof that the test results are correct.

Product Warranty for exterior applications

1. The LG Hausys's natural acrylic stone, HI-MACS®, 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, LG Hausys has run tests to evaluate the possibility of using HI-MACS®
on the fagade of a building.

2. The test focused to check possible colour change when using HI-MACS® 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. Thus these are the 14 recommendable
HI-MACS® colours expected to show relatively less colour change when used outside.

502 Almond GO5 White Granite G38 Sea Oat Quartz
S09 Cream 529 Ivory White G48  Beach Sand
528 Alpine White S033  Nordic White 5302 Opal

G02 Gray Sand G30 Ivory Quartz S034  Diamond White
G04  White Quartz G34  Arctic Granite

The range of possible colour change of the above 14 HI-MACS® colour when used on the facade is expected to be
less than 3~4AE for 5 years under normally predictable circumstances.

3. Gloss loss will not exceed 40% on matte finish and the colour will not leach during the first 10 years after the
initial installation. In addition, LG Hausys warrants that the HI-MACS® 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 LG Hausys technical instructions
and all applicable building codes.

4. During the period stated above, if any HI-MACS® facade 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), LG Hausys
will at its option either provide free replacement of HI-MACS® facade panels or refund the original purchase price of
the HI-MACS® facade panels determined by LG Hausys to have any of the above conditions.

In order for LG Hausys to respond under this warranty, LG Hausys must be permitted to inspect the product and the
reafter 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 LG 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 permanent installation or
twenty (20) years in the specific case of peeling, swelling and delaminating of the HI-MACS® facade panels. The limited
warranty is only applicable if LG 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 LG Hausys
within such period shall automatically relieve LG Hausys of any and all responsibility and/or liability under this Limited
Warranty.
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LG Hausys makes no express or implied warranty (including, without limitation, the warranties of merchantability, fit-
ness for a particular purpose even if that purpose is known to seller or from any course of dealing or trade usage) regar-
ding 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 LG
Hausys TM Joint Adhesive; it covers only HI-MACS® sheets products.

6. This warranty does not cover, and LG 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, earth-
quakes, accident, war, acts of God, improper design or installation of LG Hausys products, any particular application or
selection of products for any particular project or design, any parts, components, sealants of other manufacturers used
with LG Hausys products, or the lack of performance of LG Hausys products attributable to such items.

7. LG Hausys's obligation hereunder is limited solely to the refund of the purchase price of the HI-MACS® facade panels or
replacement of the HI-MACS® facade panels for which the claim is made excluding any costs associated with fabrica-
tion, replacement or installation. In no event shall LG Hausys be liable for special, indirect, incidental, punitive, conse-
quential or any similar damages (including, without limitation, damages for loss of business profits, business interrup-
tion or any other loss), whether or not caused by or resulting from the negligence of LG Hausys even if LG Hausys has
been advised of the possibility of such damages.

8. This is the only limited warranty made in connection with the sale of HI-MACS® 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 LG Hausys unless made in writing and signed by an authorized LG Hausys employee.

9. Laws, building and safety codes governing the design, engineering and construction of installations vary widely.
LG 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 LG Hausys
HI-MACS® authorized supplier.

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 LG Hausys Europe
GmbH, Branch 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 LG Hausys Europe GmbH cannot anticipate all
variations in actual end-use conditions, LG Hausys Europe GmbH makes 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.

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