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Quick Reference and Fabrication Guide (see attachments tab for specific fabrication documents)

NATURE+ PANELS (organic or fabric interlayer)

e KEY FEATURES
o Impact strength is greater than acrylic and approaches polycarbonate
Lightweight: half the weight of traditional glass making installation/fabrication a breeze
Self-extinguishing and VOC free (volatile organic compounds)
Custom sizes and interlayers available upon request (8-10 weeks delivery for custom orders)

o O O

e  PANELS SIZES
o Standard panel size: 4’ x 8’ (1.2m x 2.4m) / all dimensions are subject to a 3/16” tolerance
o Standard panel gauge: 3/16” (other gauges available)

e PANEL WEIGHT

= 3/16” (4.7mm) 1.2Ib/ft? (approx. 40lbs) *
= 1/4” (6.3mm) 1.71b/ft? (approx. 55Ibs)
= 3/8” (9.5mm) 2.5lb/ft? (approx. 80Ibs)
= 1/2” (12.7mm) 3.3lb/ft? (approx. 110lbs)

e  AVAILABLE COLORS/INTERLAYERS
o NATURE+ panels are currently available with 14 organic interlayers and 3 textile interlayers
o Clients can request a different or custom interlayer (email sales@lumigraf.ca for details); minimums apply

e  FINISHES
o Standard finish is SANDSTONE — a durable finish with a subtle texture
o Glossy finish is also available upon request (longer lead times)
o LUMIGRAF can also apply a vinyl backing onto NATURE+ panels for backlit applications

e PANEL COMPOSITION
o Co-polyester (PETG) and one or more of the following: Polyester, Rayon, Nylon, Ramie, Cotton, Silk, Natural Straw
or foliage, Paper, Wood, Bamboo

e STORAGE
o Nature+ sheets should be fully supported across entire surface in a controlled environment free of direct sunlight,
moisture, temperature extremes, and solvent vapors. It is best if stored in original packaging in panel racks that
fully support the panel surface at 102 from vertical. Horizontal storage is acceptable for short periods if panels are
clean and larger sized sheets are on the bottom to prevent overhang of any portion of the sheet.

e CLEANING
o Use warm water, mild soap or detergent, and a soft sponge, cloth, or chamois to clean Nature+ products
o Do not use glass cleaning products, acetone, gasoline, benzene, lacquer thinner, chlorinated solvents, gritty
abrasive scouring compounds, or alkaline cleaners to clean Nature+ products
o Do not use squeegees, scrapers, or synthetic rags that may scratch

e  FABRICATING
o See appropriate documents (cutting, drilling, bonding, edge sealing)

e  SCRATCH REPAIR
o On sandstone finish: light scratches and scuffs can be repaired with a polishing cream such as the NOVUS system™”
See manufacturer recommendations for detailed instructions

"most popular gauges
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Quick Reference and Fabrication Guide (see attachments tab for specific fabrication documents)

STONE+ PANELS (alabaster for backlit applications)

NOTE: STONE+ panels are finished on one side only and are designed to be back-lit

KEY FEATURES
o Natural in appearance, acquires depth when back-lit. Beautiful translucent effect
o Can be used in outdoor applications
o Surface is easy to clean and maintain
o Lightweight and requires no special equipment for fabrication or installation

e  PANELS SIZES
o Standard panel size: 4’ x 8’ (1.2m x 2.4m) / all dimensions are subject to a 3/16” tolerance
o Standard panel gauge: 1/4” (3/8” also available — minimum order 5 sheets)

e PANEL WEIGHT
= 1/4” (6.3mm) 2.25lb/ft? (approx. 72lbs)
= 3/8” (9.5mm) 3.5lb/ft? (approx. 115lbs) minimum order 5 sheets

e STORAGE
o STONE+ panels should be fully supported across entire surface in a controlled environment. Horizontal storage is
acceptable for short periods if panels are clean and larger sized sheets are on the bottom to prevent overhang of
any portion of the sheet.

e PANEL COMPOSITION
o Polyresin (Styrene Acrylic Polymer)

e  AVAILABLE COLORS/PATTERNS
o STONE+ panels are currently available 6 colors / 2 patterns

e  FINISHES
o Standard finish is HONED (satin)

e CLEANING
o Use warm water, mild soap and/or liquid detergent, and a soft sponge, cloth, or chamois to clean STONE+ products
o Use a soft cloth to blot dry. Do not rub surface with dry cloth as is could scratch the surface
o Do not use scouring compounds, gasoline, benzene, acetone, carbon tetrachloride, de-icing fluids, lacquer thinner
or other strong solvents
o Do not use squeegees, scrapers, or synthetic rags that may scratch

e  FABRICATION
o STONE+ panels can be cut with traditional wood or plastic cutting tools. When drilling, make sure to use a
supporting panel or chipping may occur. Drilling should be at least 3 inches from the edges to prevent cracking.
o See appropriate documents for further details (cutting, drilling, bonding, sealing)
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Quick Reference and Fabrication Guide (see attachments tab for specific fabrication documents)

ULTRACLEAR+ PANELS

ULTRACLEAR+ panels are designed to be either back lit** or edge lit™
ULTRACLEAR+ panels are suitable for a wide variety of applications including feature walls, displays, signage and furniture
ULTRACLEAR+ panels are unlike any other decorative panel on the market and are made for maximum visual impact

e KEY FEATURES

o Highest rate of light transmission among all kinds of plastic sheets: 92-93%
Half the weight of glass
Superior anti-shatter performance: up to 18 times better than glass
Impact strength is 10 times higher than that of glass
UV resistant
Oil, chemical, acid and alkali resistant

O O O O O

e  PANELS SIZES
o Standard panel size: 4’ x 8’ (1.2m x 2.4m) / all dimensions are subject to a 3/16” tolerance
o Standard panel size: 4 x 4’ (1.2m x 1.2m) / certain styles only™*

e PANEL WEIGHT
= 5/16” (8mm) 2.51b/ft? (approx. 80lbs)”

= 7/16” (11mm) 3lb/ft? (approx. 100lbs)*

e  AVAILABLE COLORS/INTERLAYERS
o ULTRACLEAR+ panels are available in a wide variety of organic or textile interlayers
o Clients can request a different or custom interlayer (email sales@lumigraf.ca for details); minimums apply

e  FINISHES
o Standard finish is CLEAR/GLOSSY
o LUMIGRAF can also apply a custom backing™ onto ULTRACLEAR+ panels for back lit or edge lit applications

e PANEL COMPOSITION
o Poured PMMA resin and one or more of the following: Cotton, Silk, Natural Straw or foliage, Paper, Wood,
Bamboo, Zircon, Stones etc.

e STORAGE
o  ULTRACLEAR+ sheets should be fully supported across entire surface in a controlled environment free of direct
sunlight, moisture, temperature extremes, and solvent vapors. It is best if stored in original packaging in panel
racks that fully support the panel surface at 102 from vertical. Horizontal storage is acceptable for short periods if
panels are clean and larger sized sheets are on the bottom to prevent overhang of any portion of the sheet.

e CLEANING
o Use warm water, mild soap or detergent, and a soft sponge, cloth, or chamois to clean ULTRACLEAR+ products
o Do not use glass cleaning products, acetone, gasoline, benzene, lacquer thinner, chlorinated solvents, gritty
abrasive scouring compounds, or alkaline cleaners to clean ULTRACLEAR+ products
o Do not use squeegees, scrapers, or synthetic rags that may scratch

e  FABRICATING
o See appropriate documents (cutting, drilling, bonding, sealing), visit our website for further details

"most popular gauges
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Quick Reference and Fabrication Guide (see attachments tab for specific fabrication documents)

C-THRU PANELS (semi-transparent panels)

LUMIGRAF’S C-THRU panels are available in crisp, modern patterns

C-THRU is also available in a full range of gauges and can be ordered as a flexible translucent film for lighting design or in panel
form in both acrylic and fire-rated “A” polycarbonate (some color variation is to be expected with polycarbonate — please ask for
sample before ordering)

e KEY FEATURES

o C-THRU can be easily customized with clients’ own imaging (COI)™*
Available in flexible material (PETG), acrylic panel or fire-rated “A” polycarbonate panel
Pairs well with CRYSTALLIZED “metallized” wall/furniture/vertical surface panels
Compatible with many commonly used architectural hardware solutions
Short production lead times, easy maintenance

O O O O

e  PANELS SIZES
o Standard panel size: 4’ x 8’ (1.2m x 2.4m), some gauges may also be available in 4’ x 10’ panels
o Available gauges:

= 1/32” " (flexible material for lighting design)

= 1/16”

= 1/8”

= 3/16”

= 1/4" " (room partitions, door inserts, guardrails, lighting design, ceiling panels, etc...)

= 3/8”

e PANEL WEIGHTS

= 1/32” (0.8mm) PETG 0.21b/ft? (approx. 6lbs)

= 1/16” (1.6mm) ACRYLIC 0.4lb/ft? (approx. 12lbs)
POLYCARBONATE 0.5lb/ft? (approx. 15lbs)

= 1/8” (3.2mm) ACRYLIC 0.8lb/ft? (approx. 25lbs)
POLYCARBONATE 0.91b/fr? (approx. 30lbs)

= 3/16” (4.8mm) ACRYLIC 1.11b/ft? (approx. 35lbs)
POLYCARBONATE 1.25Ib/ft? (approx. 40lbs)

= 1/4" (6.2mm) ACRYLIC 1.61b/ft? (approx. 50Ibs)
POLYCARBONATE 1.72Ib/ft? (approx. 55lbs)

= 3/8” (9.5mm) ACRYLIC 2.35|b/ft? (approx. 75lbs)
POLYCARBONATE 2.51b/ft? (approx. 80lbs)

e STORAGE
o C-THRU+ panels should be stored in a controlled environment free of direct sunlight, moisture, temperature
extremes, and solvent vapors. It is best if stored with protective film in place in panel racks that fully support the
panel surface at 102 from vertical.
o Horizontal storage is acceptable for short periods if panels are clean and dust free as particles could imprint
permanently onto the panel surface

e PANEL COMPOSITION
o PETG, Acrylic or Polycarbonate, Textured Vinyl, Optical Adhesive, ECO-Solvent Ink (Greenguard Certified), UV
Resistant Clear Vinyl

e  AVAILABLE COLORS/PATTERNS
o C-THRU Panels are currently available in White, Light Grey and Black. C-THRU Flex (1/32”) is available in a wide
range of Pantone™ colors™ / Clients may submit own imaging (COl) in vector format™

"most popular gauges
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Quick Reference and Fabrication Guide (see attachments tab for specific fabrication documents)

C-THRU PANELS (semi-transparent panels) — cont’d

e  FINISHES
o Standard finish is SATIN/GLOSSY in all gauges — satin is a durable finish with a subtle texture
o SATIN/SATIN finish is also available however some distortion is to be expected in the image on thicker gauges
o GLOSSY/GLOSSY finish is also available

e CLEANING
o Use a dampened soft sponge, cloth, or chamois to clean C-THRU panels. A gentle detergent such as dishwashing
soap is recommended. Use detergent sparingly
o Use a soft cloth to blot dry. Do not rub surface with dry cloth as it could scratch the surface
o Do not use glass cleaning products, acetone, gasoline, benzene, lacquer thinner, chlorinated solvents, gritty
abrasive scouring compounds, or alkaline cleaners to clean C-THRU+ panels
o Do not use squeegees, scrapers, or synthetic rags that may scratch

e FABRICATING
o C-THRU FILM (1/32”) can be cut using a ruler and a sharp utility knife, scissors, or a cutting board
o C-THRU ACRYLIC PANELS can be cut using a table saw and a 80+ tooth blade designed for plastic
o Care should be taken when cutting C-THRU POLYCARBONATE PANELS as chipping may occur
o See appropriate documents for further details

"most popular gauges
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METALLIZED PANELS: Includes Crystallized / Reflexions / Galvanized / Rainbow (opaque panels)

LUMIGRAF’S metallized panels are unique to Lumigraf and are available four series, each of which features a different visual effect.

Our metallized series panels are designed to be used on vertical surfaces (walls, furniture, columns) and can also be used on ceilings

METALLIZED panels are available in a full range of gauges and can be ordered in both acrylic and fire-rated “A” polycarbonate
(some color variation may be visible with polycarbonate, esp. in lighter hues — please request sample before ordering)

e KEY FEATURES

o CRYSTALLIZED panels can be easily customized with clients’ own imaging (COI)™*
CRYSTALLIZED panels pair well with C-THRU semi-transparent panels and film

All metallized series are available in acrylic panels or fire-rated “A” polycarbonate panels
Polycarbonate panels in 1/16” can be used on curved surfaces such as front desks**
Short production lead times, easy maintenance, unique visual effect

O
@)
@)
@)

e  PANELS SIZES

o Standard panel size: 4’ x 8’ (1.2m x 2.4m), some gauges may also be available in 4’ x 10’ panels
o IMPORTANT NOTE: Reflexions panels are 37” x 96”

o Available gauges:

= 1/16”"
- 1/8" ©

= 3/16”
.1/
n 3/8”
e PANEL WEIGHTS
= 1/16” (1.6mm)
= 1/8” (3.2mm)

3/16” (4.8mm)
= 1/4" (6.2mm)
= 3/8” (9.5mm)

e STORAGE

ACRYLIC
POLYCARBONATE
REFLEXIONS
ACRYLIC
POLYCARBONATE
REFLEXIONS
ACRYLIC
POLYCARBONATE
REFLEXIONS
ACRYLIC
POLYCARBONATE
REFLEXIONS
ACRYLIC
POLYCARBONATE
REFLEXIONS

0.41b/ft?
0.5Ib/ft?
37” x 96”
0.8lb/ft?
0.9Ib/fr?
37” x 96”
1.11b/ft?
1.25Ib/ft?
37”7 x 96”
1.61b/ft?
1.72b/ft?
37” x 96”
2.35|b/ft?
2.5Ib/ft?
37” x 96”

(approx.
(approx.

(approx.
(approx.
(approx.
(approx.
(approx.
(approx.
(approx.
(approx.
(approx.
(approx.
(approx.
(approx.
(approx.

13lbs)
15lbs)
10lbs)
25lbs)
30lbs)
20lbs)
35lbs)
40lbs)
27Ibs)
50lbs)
55lbs)
42lbs)
75lbs)
80Ibs)
58lbs)

o  METALLIZED panels should be stored in a controlled environment free of direct sunlight, moisture, temperature
extremes, and solvent vapors. It is best if stored with protective film in place in panel racks that fully support the

panel surface at 102 from vertical.

o Horizontal storage is acceptable for short periods if panels are clean and dust free as particles could imprint
permanently onto the back of the panels

e PANEL COMPOSITION

o Acrylic or Fire Rated “A” Polycarbonate, Optical Adhesive, ECO-Solvent Ink (Greenguard Certified), UV Resistant
Clear Vinyl, metallized polyester film, polycoated vinyl (backing)

Lumigraf - 5680 Fullum Street - Montreal -QC - Canada - H2G 2H7 - 1.866.877.1495
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Quick Reference and Fabrication Guide (see attachments tab for specific fabrication documents)

METALLIZED PANELS: Includes Crystallized / Reflexions / Galvanized / Rainbow — cont’d

e  METALLIZED STYLES (effect): Defines each collection, regardless of color or pattern

CRYSTALLIZED aE 3 . GALVANIZED
High Brilliance, angular look. -, Low Brilliance. Similar to sheet metal
Silver, gold or copper ) Slight “industrial” look

REFLEXIONS .  RAINBOW ' 1] )
Very High Brilliance, mirrored, Linear + prismatic. Breaks white light lldAN ‘“

3-dimensional look ] into its elemental colors

e  AVAILABLE COLORS/PATTERNS
o CRYSTALLIZED PANELS:
= Available in a variety of solid colors with choice of Silver, Gold or Copper toned metallized pattern.
Clients can submit own image in vector format and/or Pantone™ color of their choice
Can be easily branded for retail/commercial applications™

o GALVANIZED & REFLEXIONS PANELS
=  Available in a wide variety of patterns and colors ranging from psychedelic tame. Most patterns were
designed with 3D software. Colors cannot be customized (generally) however we can integrate corporate
logos into existing patterns™*

o RAINBOW PANELS
= Available in two linear patterns. Bamboo (wide stripes) and Hot Chili (narrow stripes)

e  FINISHES
o Standard finish is GLOSSY
o SATIN finish is available in all metallized collections
o All metallized panels are equipped with a protective backing

e CLEANING
o Use a dampened soft sponge, cloth, or chamois to clean panels. A gentle detergent such as dishwashing soap is
recommended. Use detergent sparingly
o Use a soft cloth to blot dry. Do not rub surface with dry cloth as is could scratch the surface
o Do not use glass cleaning products, acetone, gasoline, benzene, lacquer thinner, chlorinated solvents, gritty
abrasive scouring compounds, or alkaline cleaners to clean panels
o Do not use squeegees, scrapers, or synthetic rags that may scratch

e  FABRICATING
o  METALLIZED ACRYLIC PANELS can be cut using a table saw equipped with a 80+ tooth blade designed for plastic at
MINIMUM 3500 RPM
Care should be taken when cutting METALLIZED POLYCARBONATE PANELS as chipping may occur
Protective film must remain on front of panels while fabricating
Under no circumstances should the vinyl backing be removed
METALLIZED panels must be cut facing down
METALLIZED panels must be drilled from back to front
SURFACE onto which METTALIZED panels are being adhered must be perfectly smooth, dust free and without flaw

See appropriate technical documents for further details
Lumigraf - 5680 Fullum Street - Montreal -QC - Canada - H2G 2H7 - 1.866.877.1495 “*please contact us for further details
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Quick Reference and Fabrication Guide (see attachments tab for specific fabrication documents)

LUMI-ONYX AND TEXTURE-ALL PANELS (translucent panels for backlit applications)

LUMIGRAF’S Lumi-Onyx panels are unique to Lumigraf and are available in a wide variety of colors and patterns. Each Lumi-Onyx
pattern was made using a high resolution drum scan of an actual piece of stone.

LUMI-ONYX is available in a full range of gauges and can be in both acrylic and fire-rated “A” polycarbonate (some color variation is
to be expected with polycarbonate — please ask for sample before ordering)

e KEY FEATURES
o Veining on LUMI-ONYX panels can follow from one panel to another (design fees apply)™
o LUMI-ONYX and TEXTURE-ALL panels are available in acrylic panels or fire-rated “A” polycarbonate (works well on
curved surfaces)
o Short production lead times and easy maintenance

e  PANELS SIZES
o Standard panel size: 4’ x 8’ (1.2m x 2.4m), some gauges may also be available in 4’ x 10’ panels*™*
o Available gauges:

= 1/16”
» 1/8”
= 3/16"

- 1/4|| &
- 3/8" ©

e  PANEL WEIGHTS

= 1/16” (1.6mm) ACRYLIC 0.41b/ft? (approx. 12lbs)
POLYCARBONATE 0.51b/ft? (approx. 15lbs)
= 1/8” (3.2mm) ACRYLIC 0.8lb/ft? (approx. 25lbs)
POLYCARBONATE 0.91b/fr? (approx. 30lbs)
= 3/16” (4.8mm) ACRYLIC 1.11b/ft? (approx. 35lbs)
POLYCARBONATE 1.25Ib/ft2 (approx. 40lbs)
= 1/4" (6.2mm) ACRYLIC 1.61b/ft? (approx. 50Ibs)
POLYCARBONATE 1.72Ib/ft? (approx. 55lbs)
= 3/8” (9.5mm) ACRYLIC 2.35|b/ft? (approx. 75Ibs)
POLYCARBONATE 2.5lb/ft? (approx. 80lbs)

e STORAGE
o LUMI-ONYX and TEXTURE-ALL panels should be stored in a controlled environment free of direct sunlight,
moisture, temperature extremes, and solvent vapors. It is best if stored with protective film in place in panel racks
that fully support the panel surface at 102 from vertical.
Horizontal storage is acceptable for short periods if panels are clean and dust free as particles could imprint
permanently onto the back of the panels

e PANEL COMPOSITION
o Acrylic or Fire Rated “A” Polycarbonate, Optical Adhesive, ECO-Solvent Ink (Greenguard Certified), UV Resistant
Clear Vinyl, Polycoated vinyl (white translucent backing)

e  COLORS/PATTERNS
o See website for available colors/patterns

e  FINISHES
o Standard finish is GLOSSY
o  SATIN finish is available in all LUMI-ONYX patterns

"most popular gauges
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LUMI-ONYX AND TEXTURE-ALL PANELS (translucent panels for backlit applications) — cont’d

e CLEANIN
o

o

G

Use a dampened soft sponge, cloth, or chamois to clean panels. A gentle detergent such as dishwashing soap is
recommended. Use detergent sparingly

Use a soft cloth to blot dry. Do not rub surface with dry cloth as is could scratch the surface

Do not use glass cleaning products, acetone, gasoline, benzene, lacquer thinner, chlorinated solvents, gritty
abrasive scouring compounds, or alkaline cleaners to clean panels

Do not use squeegees, scrapers, or synthetic rags that may scratch

e  FABRICATING

o

o O O O O O

LUMI-ONYX and TEXTURE-ALL ACRYLIC PANELS can be cut using a table saw and a 80+ tooth blade designed for
plastic

Care should be taken when cutting LUMI-ONYX and TEXTURE-ALL POLYCARBONATE PANELS as chipping may occur
Protective film must remain on front of panels while fabricating

Under no circumstances should the translucent vinyl backing be removed

LUMI-ONYX and TEXTURE-ALL panels must be cut facing down

LUMI-ONYX and TEXTURE-ALL panels must be drilled from back to front

See appropriate technical documents for further details

"most popular gauges
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Gluing acrylic pieces together with
Methylene Chloride

EFOR USE WITH LUMIGRAF ACRYLIC PANELS ONLY

IMPORTANT:
When working with methylene chloride, always wear safety glasses and heavy rubber gloves.

STEP 1 -

STEP 2 -

STEP 3 -

STEP 4 -

STEP 5 -

Make the necessary cuts to the acrylic glass.
Prepare the pieces to be joined by cutting the joint, if necessary. Acrylic glass that is 1/8" or thicker is best cut with

a table saw equipped with a plexiglas blade
(Important: please read Lumigraf's Panel Care and Maintenance Guide prior to cutting)

Prepare the edges for gluing.
Before attempting to join the acrylic glass, wipe the pieces with a clean, solvent free cloth.

Set the acrylic glass in place for gluing.

Once you have cleaned the pieces, fit them together as they will be joined. After ensuring a snug fit, secure the
pieces together with either masking tape or clamps.

Apply the glue to the joint.

Acrylic glass should be glued with methylene chloride, a type of solvent cement (Weld-On #3 is an example of
this type of adhesive). The glue must be applied with a syringe, because it is water thin and actually works by
melting the acrylic, making accuracy an important concern. Using the syringe, apply a small amount of the
solvent cement to the joint between the 2 acrylic glass pieces; it will be sucked into the joint itself through
capillary action. When the joint has been thoroughly coated with glue, you are finished.

Do not attempt to apply the solvent cement to the
pieces separately and then press them together.
Methylene chloride begins to set within seconds,
so this method will produce a weaker joint. It will
also increase the risk of drips, which will melt and
deform any acrylic glass they touch.

Sand the joint smooth.

Allow the glue to set for several hours. After it has set, remove the clamps or tape and use a fine-grit sandpaper
to sand any rough patches of adhesive smooth.

The information and data contained within this document pertain to the properties of Lumigraf acrylic panels only. We believe
this information to be reliable, and offer the information in good faith without guarantee, as conditions and methods of use are
beyond our control. We recommend prospective buyers perform their own testing to determine suitability of Lumigraf acrylic
panels for all purposes before adopting it on a commercial scale. In no case is Lumigraf liable for direct, consequential,
economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of
merchantability and fitness for a particular purpose.










Physical Caracteristics of LUMIGRAF LAMINATED acrylic sheets

Property@ ASTM Method Typical Value ( 0.250" Thickness) ®
Mechanical Specific Gravity D 792 1.19
Tensile Strength D 638 10,000 psi (69 MPa)
Elongation, Rupture 4.5%
Modulus of Elasticity 400,000 psi (2800 MPa)
Flexural Strength D 790 17,000 psi (117 MPa)
Modulus of Elasticity 480,000 psi (3300 MPa)
Compressive Strength ( Yield) D 695 17,000 psi (117 MPa)
Impact Strength D 256 0.4 ft. Ibs/in. of notch
Izod Milled Notch (21.6 J/m of notch)
Rockwell Hardness D 785 M-93
Barcol Hardness D 2583 48
Optical Refractive Index D 542 1.49
Light Transmission, Total D 1003 92%
Thermal Forming Temperature - Approx. 300°F (149°C)
Deflection Temperature D 648 195°F (91°C)
under load, 264 psi
Vicat Softening Point D 1525 220°F (105°C)
Maximum recommended Continuous - 160°F© (71°C)
Service Temperature
Coefficient of Linear D 696 0.000040 in/in - °F
Thermal Expansion (0.000072 m/m - °C)
Coefficient of Cenco-Fitch 1.3 BTU/ (Hr) (Sqg. Ft.) CF / in.) (0.19 w/m-K)
Thermal Conductivity
Flammability, Burning Rate D 635 1.0 in/min.
(0.125"thickness) (25 mm/min.)
Self Ignition Temperature D 1929 850°F(455°C)
Specific Heat @ 77°F 0.35 BTU/(Ib.) (F)(1470J)/Kg - K)
Smoke Density Rating D 2843 4.8%
Electrical Dielectric Strength Short Time (0.125”) D 149 430 volts/mil (17 KV/mm)
Dielectric Constant D 150
60 Hertz 3.6
1,000 Hertz 3.3
1,000,000 Hertz 2.8
Dissipation Factor D 150
60 Hertz 0.06
1,000 Hertz 0.04
1,000,000 Hertz 0.02
Volume Resistivity D 257 1060hm-cm
Surface Resistivity D 257 10'60hms
Water Absorption D 570 0.2%
24 hrs @ 73°F
Odor = -
Taste = -

5680 Fullum - Montreal, QC - Canada - H2G 2H7
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POLYCARBONATE LAMINATED Panels

Product Datasheet

Typical Property Values

Property Test Method Unit Value
Physical
Specific Gravity ASTM D792 - 1.20
Refractive Index @ 77°F ASTM D542A — 1.586
Light Transmission (Average), 1/8" disk ASTM D1003 % 88
Rockwell Hardness ASTM D785 — M70
Abrasion Resistance, Taber Abrader, CS-17 wheel ASTM D1044 mg/1,000 cycles 10
Water Absorption, Equilibrium, 24 hrs ASTM D570 % 0.15
@ 73°F 0.35
@ 212°F 0.58
Mechanical
Tensile Strength @ Yield ASTM D638 psi 9,000
@ Ultimate 9,500
Tensile Modulus ASTM D638 psi 345,000
Flexural Strength ASTM D790 psi 13,500
Flexural Modulus ASTM D790 psi 345,000
Flexural Endurance @ 1,800 cycles/min,
73°F, 50% RH ASTM D671 psi 1,000
Compressive Strength ASTM D695 psi 12,500
Compressive Modulus ASTM D695 psi 345,000
Elongation ASTM D638 % 110
Poisson's Ratio — — 0.37
Izod Impact Strength Notched @ 1/8" ASTM D256A ft-Ibs/in 12-16
Unnotched @ 1/8" 60 (no failure)
Tensile Impact Strength, S-Type Specimen ASTM 1822 ft-Ibs/in2 225-300
Shear Strength @ Yield ASTM D732 psi 6,000
@ Ultimate 10,000
Shear Modulus ASTM D732 psi 114,000
Deformation Under Load @ 4,000 psi @ 73°F ASTM D621 % 0.2
@ 158°F 0.3
Thermal
Coefficient of Thermal Expansion ASTM D696 in/in/°F 3.75 x 1075
Coefficient of Thermal Conductivity ASTM C177 Btuein/hreft2e°F 1.35
Specific Heat @ 40°C cal/gm/°C 0.30
Heat Deflection Temperature @ 264 psi ASTM D648 °F 270
@ 66 psi 280
Brittle Temperature ASTM D746 °F 211
Flammability
Horizontal Burn (Flame Spread) AEB ASTM D635 in <1
Electrical
Dielectric Constant @ 10 Hz ASTM D150 — 2.96
@ 60 Hz 3.17
Volume Resistivity ASTM D257 ohm-cm 8.2 x 1016
Power Factor @ 60 Hz ASTM D150 0.0009
@ 1,000,000 Hz 0.010
Arc Resistance ASTM D495 sec
Stainless Steel Strip Electrodes 10-11
Tungsten Electrodes 120
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LUMIGRAF ULTRACLEAR+ DATASHEET

Property(@ ASTM Method Typical Value ( 0.250" Thickness) ®
Mechanical Specific Gravity D 792 1.19
Tensile Strength D 638 10,000 psi (69 MPa)
Elongation, Rupture 4.5%
Modulus of Elasticity 400,000 psi (2800 MPa)
Flexural Strength D 790 17,000 psi (117 MPa)
Modulus of Elasticity 480,000 psi (3300 MPa)
Compressive Strength ( Yield) D 695 17,000 psi (117 MPa)
Impact Strength D 256 0.4 ft. Ibs/in. of notch
Izod Milled Notch (21.6 J/m of notch)
Rockwell Hardness D 785 M-93
Barcol Hardness D 2583 48
Optical Refractive Index D 542 1.49
Light Transmission, Total D 1003 92%
Thermal Forming Temperature - Approx. 300°F (149°C)
Deflection Temperature D 648 195°F (91°C)
under load, 264 psi
Vicat Softening Point D 1525 220°F (105°C)
Maximum recommended Continuous - 160°F©@ (71°C)
Service Temperature
Coefficient of Linear D 696 0.000040 in/in - °F
Thermal Expansion (0.000072 m/m - °C)
Coefficient of Cenco-Fitch 1.3 BTU/ (Hr) (Sqg. Ft.) CF / in.) (0.19 w/m-K)
Thermal Conductivity
Flammability, Burning Rate D 635 1.0 in/min.
(0.125"thickness) (25 mm/min.)
Self Ignition Temperature D 1929 850°F(455°C)
Specific Heat @ 77°F 0.35 BTU/(Ib.) (F)(1470J)/Kg - K)
Smoke Density Rating D 2843 4.8%
Electrical Dielectric Strength Short Time (0.125”) D 149 430 volts/mil (17 KV/mm)
Dielectric Constant D 150
60 Hertz 3.6
1,000 Hertz 3.3
1,000,000 Hertz 2.8
Dissipation Factor D 150
60 Hertz 0.06
1,000 Hertz 0.04
1,000,000 Hertz 0.02
Volume Resistivity D 257 10760hm-cm
Surface Resistivity D 257 10'60hms
Water Absorption D 570 0.2%
24 hrs @ 73°F
Odor = -
Taste = -
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IMPORTANT DETAILS: PLEASE READ CAREFULLY BEFORE PROCEEDING WITH HANDLING
AND INSTALLATION OF LUMIGRAF™ PRODUCTS.

PANEL CARE AND HANDLING INSTRUCTIONS

All panels must be inspected upon receipt for damage caused by improper handling during
transportation, and/or defect or failure. Any and all damages or defects must be reported to
Lumigraf™ immediately.

HANDLING AND STORAGE:

-Store panels between 10 and 30 degrees Celsius (50 F and 86 F) in a dry area.

-Panels should not be stored in direct sunlight.

-Panels should be stored flat and protected from dust.

-Care should be taken not to slide one panel against the other. In order to avoid damage to the
finish, each panel must be lifted individually and carefully.

-Do not remove the protective film prior to completing panel installation.

-In most cases, a white or black vinyl backing has been applied to the panel. DO NOT ATTEMPT
TO REMOVE THIS BACKING, it is an integral part of the panel.

CUTTING & DRILLING:

-All Lumigraf™ panels must be cut with a bench saw equipped with a finishing blade designed to
cut acrylic (at least 80 teeth). DO NOT use wood cutting blade.

-Finishing blade must be clean, sharp and free of any oily or solvent residues.

-Panels must always be cut with the acrylic/polycarbonate surface facing down (with
protective film in place).

-CUTTING LUMI-9: make sure the textured material is facing up.

-Standard drill bits can be used to pierce holes into Lumigraf™ panels. Lay the panel on an even
smooth surface with vinyl backing facing up (if it is present). Do not apply excessive pressure on
the panel when drilling.

GLUING AND ADHESIVES:

-A gluing test is recommended on a small piece prior to proceeding with the gluing operation.
Lumigraf™ can provide complementary sample pieces for testing.

-ONLY USE WATER-BASED CONTACT GLUES. Solvent and silicone based adhesives are not
recommended.

-Do not use solvent-based cleaning products before applying adhesive product.

-Spread adhesive product as evenly as possible, avoiding lumps and accumulations.





-Follow the instructions for the specific adhesive you are using.
-Before applying, avoid contaminating gluing surfaces with oily products.
-Perform gluing operations in a dust-free environment.

CLEANING AND MAINTENANCE:

-Use a clean, soft and moist cloth for light cleaning.

-Use mild soap diluted in water for more intensive cleaning.

-DO NOT use glass cleaners, abrasive products, or any solvent-based product.

-An acrylic polishing agent can be used to buff out fine surface scratches (glossy finish only)
following product instructions.

IMPORTANT DETAILS:

-Protective film removal: gently peel away film starting in an upper-most corner pulling down
the panel surface. Do not pull protective film away from the panel.

-Do not over-bend panels during transport or installation. Polycarbonate panels are somewhat
flexible, but acrylic panels are less so and thus more prone to damage from bending.
-Lumigraf™ acrylic and polycarbonate panels are designed mainly for flat applications; in the
case of curved applications, panel edges must be kept in place utilizing channelled hardware
(“U” channels, trims, etc.). In most cases, glued applications are not recommended (some
exceptions can be made for film - please contact us for details).

Our panels are individually inspected before shipping to ensure they meet our quality standards.
If, however, you notice manufacturing defects, please contact us immediately by email along
with supporting photos, documents and written details. A claim request will be opened
followed by an evaluation by our team of specialists. Should our technicians conclude that your
product is defective, Lumigraf™ will replace the defective material only.

We believe these instructions to be reliable and offer the information in good faith without guarantee, as
conditions and methods of use are beyond our control. We highly recommend prospective buyers order
samples prior to installation and perform their own testing to determine product suitability for all
purposes before adopting Lumigraf™ products. Lumigraf™ disclaims all other warranties, expressed or
implied, including the warranty of merchantability and fitness for a particular purpose.

5680 Fullum e Montreal, Qc - Canada ® H2G 2H7
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LUMIGRAF
NATURE+ PANELS - BONDING GUIDE

BONDING METHODS

Solvent bonding is generally preferred when the components to be joined are made from the same resin. However, when joining
dissimilar materials or considerations such as part size, bond flexibility, or bond appearance prevail, adhesives or mechanical
fastening may be needed. Recommended adhesives include cyanoacrylates, two-part acrylics, two-part polyurethanes and two-part
epoxies.

ADHESIVE BONDING

When joining dissimilar materials, solvent bonds are rarely strong and durable, so the use of adhesives is often recommended for
this purpose. The adhesive selected must be compatible with each material involved. If the materials being joined expand and
contract at different rates, a flexible bond may be required. Take this into account when selecting the adhesive formulation. If
expansion and contraction are a major concern, consider the use of mechanical fastening.

ADHESIVE CHARACTERISTICS

A variety of adhesives are available for joining dissimilar plastic materials. As a result, it is difficult to make general observations.
Unlike solvents, which evaporate, an adhesive layer remains a functional part of the finished assembly. Hence, the performance and
appearance of the finished part may depend primarily on the characteristics of the adhesive layer. For example, the selection of a
brittle adhesive or one that contains aggressive chemicals may lower the impact strength of the sheet. Several characteristics to
consider when selecting an adhesive are:

e  Chemical compatibility with the parts being joined

e  Aesthetics of the finished joint

e Expansion / contraction with temperature changes

e  Brittleness / rigidity / flexibility

e  Weatherability, if required

e Durability / service life

e Adhesive strength (adhesion to the plastic)

e  Cohesive strength (resistance to internal tearing)

e End-use requirements

ADHESIVE BONDING PROCEDURE

Joined surfaces must fit well without forcing and have no visible gaps. The surfaces to be bonded should be smooth but not
polished. Sand the surfaces to be joined with a 120 grit or fine paper. Diamond wheel polishers, jointer / planers or other
mechanical devices can produce excellent results. However, soft polishing wheels or flame polishing are not recommended as these
can round the edges, causing gaps and improper fit.

ADHESIVE SHRINKAGE

Some adhesives with a volatile component may shrink while curing. To compensate for this, cut the joint on an angle, providing
space for the joint to be slightly overfilled to compensate for shrinkage. Consult you adhesive suppliers’ literature for specific
information on shrinkage.

RECOMMENDED ADHESIVES

(continued on following page)
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LUMIGRAF
NATURE+ PANELS - BONDING GUIDE (CONT’D)

ADHESIVES

SITUATION ‘ RECOMMENDED ADHESIVES

Weld-On 58, Weld-On 55, Weld-On 42, Scotch-Weld DP-100, Durabond 105CL,
NATURE+ to NATURE+ Light Cure 3104, Light Cure 3105, Ultra-Light-Weld 3072 or Devcon Plastic Welder

Weld-On 42, Durabond 105CL, Light Cure 3104, Light Cure 3105, Ultra Light-Weld 3094,

NATURE+ to ACRYLIC Ultra Light-Weld 3072 or Devcon Plastic Welder Il
NATURE+ to POLYCARBONATE, Weld-On 58, Weld-on 55, Durabond 105CL, Light Cure 3104, Light Cure 3105, Ultra
PETG or ABS Light-Weld 3104, Ultra Light-Weld 3072 or Devcon Plastic Welder I

USE THE FOLLOWING PROCEDURE:

Start with a flat surface and prepare the sheet properly:
e Remove all foreign particles
e  Wipe surface with a 50:50 mixture or isopropyl alcohol and water
e Allow surfaces to dry thoroughly before bonding
e Sanding with fine-grit sandpaper to lightly roughen the surfaces to be bonded may improve bond strength
e  Apply the two component system to one surface
e  Place the two surfaces in desired bonded position
e  Fill joints completely with adhesive so that no voids remain
e Use ajig or fixture to securely hold parts being bonded together while curing

DO

e  Follow the manufacturer’s recommendations for proper pressure and time needed for the adhesive to cure

DON'T
e  Work in poorly ventilated areas

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.
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LUMIGRAF
NATURE+ PANELS - CUTTING GUIDE

GENERAL RECOMMENDATIONS

If possible, leave the original masking on the sheet during cutting operations. In addition, cover working surfaces with a soft,
clean cloth to prevent scratching. Use sharp, clean blades, holding the sheet safely in place. Bring the blade to full speed before
starting the cut and use compressed air to cool the blade and remove chips. Wear proper safety equipment including safety
glasses, gloves, and protective clothing as required by local regulations.

Most saws commonly used for wood or metal should satisfactorily cut NATURE+ panels however circular saws and band saws
usually produce smoother, cleaner, faster cuts. Routing is also a common technique.

For the highest quality cut, use a triple-chip style carbide-tipped blade commonly used for plastics. Otherwise, chipping and
irregular cuts may result. Use a slow and consistent feed rate.

CIRCULAR SAWS

e Number of teeth — 2 to 4 teeth per inch (25mm)

e Blade thickness —3/32” (2.5mm) for single sheets up to 3/8” (9.5mm) thickness

e Blade tooth rake angle — 5 to 10 degrees

e Depth of cut — for best results, allow the blade to protrude through the piece by no more than 1/8” (3mm). This will
minimize the chance of creating a chipped edge

e  For circular saws, the following blade speeds are recommended:

Blade Diameter — inches (mm) Blade Speed, RPM

3.54 (100) Trimming Saw use Wood Combination Blade 10,000
7.25 (180) 5,000
8 (200) 4,300
10 (250) 3,400
12 (300) 2,900
14 (350) 2,500
JIGSAWS

Always keep your panels securely in place. This is especially important when using a saber saw or jigsaw. Excessive vibration can
cause cracking and / or possible injury.

e Ablade with 6 to 10 teeth per inch (25mm) works well with the orbital action setting at zero
e Ascroll-type blade with 12 to 20 teeth per inch (25mm)

ROUTERS

Routing with sharp, two-flute, straight cutters produces very smooth edges. Also spiral-cut router bits have been found to work
successfully depending on the application. It is especially useful for trimming the edges of flat or formed parts, or parts too large or
irregular in shape to cut with a band saw. Portable, overarm and small table routers work equally well.

e  Use router speeds of 16,000 to 25,000 rpm to produce good, clean edges

e Feed the sheet into the router slowly to avoid excessive frictional heating, shattering, or chipping
e Use a suitable jig to support the sheet during routing

e Use compressed air to cool the bit and to aid in chip removal
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LUMIGRAF

NATURE+ PANELS - CUTTING GUIDE (CONT’D)

TROUBLESHOOTING GUIDE FOR CUTTING NATURE+ PANELS

PROBLEM
Rough or chipped edges

POSSIBLE CAUSE
High feed rate
Sheet vibration
Blade protrusion
Broken teeth
Blade too coarse

POSSIBLE SOLUTION

Reduce feed rate

Secure sheet firmly

Limit to a maximum of 1/8” (3mm)
Replace blade

Use more teeth/inch (mm)

Cracking

Blade and fence not parallel
Sheet vibration
Feed rate too high

Realign blade and fence
Secure sheet firmly
Reduce feed rate

Surface scratching

No masking
Dirty work surface
Jigs/fixtures are nicked, burred

If possible, leave masking intact
Clean work surface
File, sand or polish to remove burrs

Blade gums up

Dull blade
Inconsistent feed rate
Feed rate too slow
Improper blade

Sharpen or replace blade
Use steady, even feed rate
Increase feed rate

Use blade specified

Dust build up Dull blade Sharpen or replace blade
Clogged blade Clean or replace blade
Static charge on sheet Wipe with damp cloth
Masking removed Leave masking in place
DO

e Practice on pieces of scrap before cutting parts

e Use recommended saw blades

e Use slow, consistent feed rate

e Hold sheet firmly while cutting to minimize vibration

e Use compressed air to minimize heat buildup, especially for sheet more than 3/16” (5mm)
e Use just enough clamp pressure to prevent vibration

e Feed against the rotation of the blade or tool

e  Cut NATURE+ sheet without wearing proper safety equipment
e  Cut NATURE+ sheet with a dull blade or cutter

o  Apply excessive clamping pressure

e Use a blade with side-set teeth

e Scribe break sheet

e Remove safety guards from equipment

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.

Lumigraf - 5680 Fullum Street - Montreal -QC - Canada - H2G 2H7 - 1.866.877.1495
Updated June 2015






LUMIGRAF
NATURE+ PANELS - DRILLING GUIDE

DRILLS AND BITS

Nature+ panels ban be readily drilled using a standard drill press or handheld drill with sharp, clean drill bits. Drill bits designed for
use with plastic are recommended. Bits designed for use with polycarbonate have also been found to work well. Standard drill bits
can, on occasion, be used but may have to be ground or filed to reduce the depth or cut angle. As with any plastic sheet product, it
is important to keep vibration to a minimum to prevent chipping or cracking. Hold the work securely in place when drilling but avoid
excessive clamping pressure.

DRILLING PROCEDURE

Optimum bit speed, feed rate and applied pressure will depend on the holes’ size and sheet thickness. Drill speeds up to 1,750rpm
are best for smaller holes, while speeds as low as 350rpm can work for larger holes. Use compressed air to minimize heat build up
when drilling sheets thicker than 3/16” (5mm), stacked sheets or very large holes. When drilling holes that will penetrate the second
surface, back up the piece with wood to cushion the drill bit as it passes through the sheet. Move the drill bit in and out to remove
plastic shards.

DO
e Use sharp drill bits designed for plastic
e Use just enough clamping pressure to prevent vibration
e Use a load spreader to distribute clamp pressure evenly
e Use compressed air to prevent overheating, especially if sheet is more than 3/16” (5mm) thick

DON'T
o  Apply excessive clamping pressure
e Use a dull drill bit
e Use power tools without proper protection

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.
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LUMIGRAF
NATURE+ PANELS — EDGE SEALING WITH ADHESIVES (recommended)

GENERAL RECOMMENDATIONS

Edge sealing is primarily used if your Nature+ panels will be installed in a high-humidity or wet area such as a shower, a
backsplash or a pool area. Sealing the Nature+ panel edges will prevent moisture from wicking into the sheet. Acrylic adhesive
products are catalytic, 100% reactive polyurethane adhesives that contain no VOCs. When mixed and applied, they polymerize at
room temperature and form high bonds with the material in a few hours. The resulting seal is completely waterproof.

MATERIALS RECOMMENDED ACRYLIC ADHESIVES

IPS WELD-ON 42

e 3M 2090 Safe-Release painters masking tape (blue) IPS WELD-ON 44

e Applicator tips IPS WELD-ON 58
e Tack cloth
PROCEDURE

e  Use 120 grit sandpaper along the edges of the panel

e Clean edges with tack cloth

e  Peel back protective film approximately 1” and apply masking tape along the perimeter of the panel (on both sides) letting
only the edge exposed

e Apply adhesive along the edge of the panel as evenly as possible

e Letdry as per manufacturers recommendations and remove masking tape

DO
e Apply pressure onto the masking tape in order to avoid silicone bleeding onto the panel surface

DON’T
e  Stack sheets and then seal
e  Work in a dusty area
e Use a wet rag or alcohol to clean edges

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.
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LUMIGRAF
NATURE+ PANELS — EDGE SEALING WITH SILICONE

GENERAL RECOMMENDATIONS

Edge sealing is primarily used if your Nature+ panels will be installed in a high-humidity or wet area such as a shower, a
backsplash or a pool area. Sealing the Nature+ panel edges will prevent moisture from wicking into the sheet.

MATERIALS RECOMMENDED SILICONES
DOW CORNING — SILASTIC 1080RTV
e Tack cloth LOCTITE — SUPERFLEX NON-CORROSIVE RTV
e Acid free silicone and applicator DAP - TITANIUM RTV

PROCEDURE

e C(Clean edge using tack cloth
e Applysilicone into frame and set panel into frame

IF NO FRAMING IS USED

ADDITIONAL MATERIALS

e  Putty knife
e  3M 2090 Safe-Release painters masking tape (blue)

PROCEDURE

e  Peel back protective film approximately 1” and apply masking tape along the perimeter of the panel (on both sides) letting
only the edge exposed

e Applysilicone along the edge of the panel as evenly as possible. Remove excess silicone with putty knife if needed

e Remove tape

)

NOTE: this option is not considered esthetic — framing is recommended

DO

e  Apply pressure onto the masking tape in order to avoid silicone bleeding onto the panel surface

DON’T
e Stack sheets and then seal
e Work in a dusty area
e Use a wet rag or alcohol to clean edges

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.
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LUMIGRAF
NATURE+ PANELS - FLAMMABILITY

NATURE+ meets the performance requirements established by the 2009 International Building Code (IBC) for light transmitting
plastics and interior finishes. The provisions of theses codes provide adequate regulation for most applications of NATURE+ panels.
For use as an interior finish, ASTM E84 testing has been performed and 3/16” — 3/8” achieve a Class B rating, with a Flame Spread
Index less than 75 and a smoke density less than 450. Nature+ at 1” thickness meets the criteria for a Class A rating, with a flame
spread index less than 25 and a smoke density less than 450.

NOTE: Class B material can be used in place of Class A material when installed with an approved automatic fire suppression
system. Exception: Group I-3 buildings (Table 803.9 of the 2009 IBC)

NFPA 101-00 (Section 10.2.4.4) refers to the use of light-transmitting plastic for interior applications to authorities and organizations
having local jurisdiction. Such authorities typically adopt the IBC, which is supported by the International Code Council (ICC)

Flammability & Smoke Test Results

TEST ‘ NATURE PLUS RESULT

ASTM D 2843 Smoke density 71.6% PASS Less than 75
ASTM D 635 Flame Spread Self-Extinguishing PASS CC1

ASTM D 1929 Self-Ignition Temperature 716°F PASS Great than 650°F
ASTM E84-08 - -

Flame Spread, %" thickness 65 Class B: 26-75
Smoke Generated 250 <450

ASTM E84-03 - -

Flame Spread, %" thickness 55 Class B: 26-75
Smoke Generated 400 <450

ASTM E84-08 - -

Flame Spread, %” thickness 35 Class B: 26-75
Smoke Generated 450 <450

ASTM E84-03 - -

Flame Spread, 1” thickness 20 Class A: 0-25
Smoke Generated 250 <450

NFPA 286 - -

%" thickness (walls or ceilings only) PASS Class A

3/8” thickness (walls or ceilings only) PASS Class A

CANADIAN TEST RESULTS (CAN/ULC S102.2 TEST RESULTS)

TEST RESULT

CAN/ULC S102.2 Tunnel Test -
Flame Spread, 6mm (1/4”) thickness 70
Smoke Generated 518
CAN/ULC S102.2 Tunnel Test -
Flame Spread, 6mm (1/4”) thickness 40
Smoke Generated 240

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.
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LUMIGRAF
NATURE+ PANELS — REFINISHING / sandstone finish only

REFINISHING / SURFACE REPAIR (sandstone finish only)
Scratches and scuffs on the sandstone finish can be repaired with a plastic polish. See directions below.

What you will need:
e  3M Perfect-it Extra Cut Rubbing Compound (06060)
e 3M SuperbuffTM Il Buffing Pad (05703)

Use 3M Perfect-it Extra Cut Rubbing Compound (06060). Use with the 3M Superbuff lll Buffing pad (05703). Apply a small amount
of rubbing compound to the area needing repair before using the buffing pad. Apply medium pressure to remove the light
scratches; once the scratches have been removed, use light pressure to work the residual compound back into the pad. Use a clean
soft cloth to remove any remaining compound. Inspect the surface for scratches, repeat above if necessary.

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.
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LUMIGRAF
NATURE+ PANELS — UV RESISTANCE TEST REPORT

NO.: QRO1F150504P4301-4R
Applicant: LUMIGRAF RESIN PANELS INC.
Address: 5680 Fullum Street, Montreal, QC H2G 2H7

The following sample(s) was/were submitted and identified on behalf of the clients as:

Date: May 11, 2015

Name of Product: NATURE+
Style / Item No.: NATURAL SERIES
Material: PETG PANEL
Test Type: ULTRAVIOLET LIGHT IRRADIATION TEST
Date of Sample Received: MAY 4™ 2015
Testing Period: MAY 4™ 2015 - mAY 11™, 2015
Test Method: ASTM G154-06 CYCLE 1
Test Results: PLEASE SEE BELOW
TEST REPORT
Testing Ambient Condition:
Temperature 23+ 2°C
Relative Humidity 50%+5%RH

Test Conditions:
Exposure Cycle: ASTM G154-06 Cycle 1
Lamp Type: UVA-340
8h, (60+3)°C BPT, 0389W/(m? - nm) @340nm
4h, (50+3)°C BPT
Exposure Period: 100 hours

Test Equipment:

Equipment Calibration Date Validity
Spray-type UV aging machine QUV/SPRAY 2015-03-25 1year
Test Results:
Sample \ Exposure Period Result Grey Scale
A 40h No chapp|r.1g, n9 air bub!oles, ho color 4-5
deterioration, no distortion
B 40h No chapp|r.1g, n9 air bub!oles, ho color 4-5
deterioration, no distortion
c 40h No chapp|r.1g, n9 air bub!oles, r\o color 45
deterioration, no distortion
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Updated June 2015






Sample \ Exposure Period Result Grey Scale

A 100h No chapp|r_1g, n<_) air bub!oles, ho color 45
deterioration, no distortion

B 100h No chapplr_lg, n<_3 air bub!oles, r\o color 4-5
deterioration, no distortion

c 100h No chapplr_lg, n<_3 air bub!oles, r\o color 4-5
deterioration, no distortion

Note: According to ISO 105-A02, the grey scale was determined under the D65 standard light, scale 5 being
the best and scale 1 being the worst.

TEST SAMPLE PHOTO

***END OF REPORT***
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MATERIAL SAFETY DATA SHEET
NATURE+

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name Nature+ (resin)
Manufacturer/Supplier Lumigraf, Inc.
Chemical Name Copolyester
Synonym(s) PETG

OSHA Status Nonhazardous

2. COMPOSITION INFORMATION ON INGREDIENTS

Component Weight % CAS Registry No.
Copolyester 100% 25640-14-6

One or more of the following co-components may be present in trace amounts: Polyester, Rayon, Nylon, Raime,
Cotton, Silk, Natural straw or foliage, Paper, Wood, Bamboo.

3. HAZARDS IDENTIFICATION

Skin Contact: Molten material will produce thermal burns.

Eye Contact: “Inert” or “Nuisance” dust may cause abrasion or irritation.
Inhalation: N/A

Ingestion: Low hazard associated with normal conditions.

HMIS® Hazard Ratings: Health - 1, Flammability -1, Chemical Reactivity - 0

In the United States of America, refer to NFPA® Pamphlet No. 654, "Prevention of Fire and Dust Explosions in the Chemical, Dye,
Pharmaceutical, and Plastics Industries."

HMIS® rating involves data interpretations that may vary from company to company. They are intended only for rapid, general

identification of the magnitude of the specific hazard. To deal adequately with the safe handling of this material, all the information
contained in this MSDS must be considered.

4. FIRST-AID MEASURES

Inhalation: If symptomatic, move to fresh air. Get medical attention if symptoms persist.

Eyes: If dust or molten material contacts the eye, immediately flush with water for at least 15
minutes. Call a physician.

Skin: If burned by contact with molten material, cool as quickly as possible with cold water. Do

not peel material from skin. Get medical attention for thermal burn.
Material is not expected to be absorbed from the gastrointestinal tract so that induction

Ingestion:
of vomiting should not be necessary.

5. PHYSICAL AND CHEMICAL PROPERTIES

Physical Form: Solid resin
Appearance: Clear to opaque
Odor: Slight

Specific Gravity: 1.27
Softening Point: 100°C / 210°F
Solubility in Water: Negligible
Flash Point: N/A

Auto-ignition Temperature: 454°C / 849°F (ASTM E659)
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MATERIAL SAFETY DATA SHEET

NATURE+
6. STABILITY AND REACTIVITY
Stability: Not fully evaluated. Materials containing similar structural groups are normally stable.
Incompatibility: Strong oxidizing agents.
Hazardous Polymerization:  Will not occur.
Thermal Decomposition: Thermal stability not tested. Stability hazard expected to be low at normal operating
temperatures.
7. FIRE FIGHTING MEASURES
Extinguishing Media: Water spray or dry chemical.
Fire Protection Equipment: Wear self-contained, positive pressure breather apparatus
(MSHA/NIOSH approved or equivalent) and full protective gear.
Hazardous Combustion
Products: Carbon dioxide, carbon monoxide
Unusual Fire and Explosion
Hazards: Powdered material may form explosive dust-air mixture.
8. WASTE DISPOSAL/ACCIDENTAL RELEASE MEASURES
Disposal: Landfill, recycle, or incinerate at a facility that complies with local, state and federal

regulations.

9. HANDLING AND STORAGE

Maximum Storage 82°C / 180°F (softening temperature).
Temperature:

Storage Measures: Keep from contact with oxidizing materials.
Handling Measures: Minimize dust generation and accumulation.

10. EXPOSURE CONTROLS/PERSONAL PROTECTION

Respiratory Protection: None required under normal circumstances. If during processing of the material
engineering controls do not maintain airborne concentrations to an acceptable
level, an approved respirator must be worn. In the United States of America, if
respirators are used, a program should be instituted to assure compliance with
OSHA Standard 63 FR 1152, January 8, 1998. Respirator Type: Dust, Organic Vapor.

Eye Protection: Wear a face shield or safety glasses with side shields when working with molten
material, or when sawing, cutting, or routing the material.

Skin Protection: Wear cotton or canvas gloves to protect against thermal burns, cuts, or abrasions
to the hands.

Ventilation: Good general ventilation (typically 10 air changes per hour) should be used.

Ventilation rates should be matched to conditions. Supplementary local exhaust
ventilation, closed systems, or respiratory protection may be needed in special
circumstances such as poorly ventilated spaces, mechanical generation of dusts,
heating, drying, etc.
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MATERIAL SAFETY DATA SHEET

NATURE+
12. REGULATORY INFORMATION

ENVIRONMENT WHMIS (Canada) Status: Noncontrolled.
Superfund Amendment and Reauthorization Act of 1986 (SARA 313): None.
Carcinogenicity Classification: None.

Toxic Substances Control Act (TSCA): The components of this product are on the TSCA inventory list. Any impurities
present in this product are exempt from listing.

DSL (Canadian Domestic Substances List) and CEPA (Canadian Environmental Protection Act): This product is listed
on the DSL. Any impurities present in this product are exempt from listing.

EINECS (European Inventory of Existing Commercial Chemical Substances): All ocmponents of this product are listed
on EINECS. Any polymer intentionally present in this product has regulatory clearance under Directives of the
European Union.

AICS / NICNAS (Australian Inventory of Chemical Substances and National Industrial Chemicals Notification and
Assessment Scheme): This product is listed on AICS or otherwise complies with NICNAS.
MITI (Japanese Handbook of Existing and New Chemical Substances): This product is listed in the Handbook or has

been approved in Japan by new substance notification

ECL (Korean Toxic Substances Control Act): This product is listed on the Korean inventory or otherwise complies with
the Korean Toxic Substances Control Act.

TRANSPORTATION

DOT Hazard Class: Not regulated
DOT Shipping Name: N/A

ICAO Status: Not regulated
IMDG Statss: Not regulated
LABOR AWARENESS

This product as supplied is non-hazardous under the OSHA Hazard Communication Standard (29 CFR 1910.1200).
However, under processing conditions, it may become a health hazard to employees because vapors and/or
particulates could be released. See Section 9 for Storage and Handling information.

13. OTHER INFORMATION

The information and data contained within this document pertain to the properties of Lumigraf "Nature+" material
only. We believe this information to be reliable, and offer the information in good faith without guarantee, as
conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf "Nature+" for all purposes before adopting Lumigraf "Nature+" on a
commercial scale. In no case is Lumigraf liable for direct, consequential, economic, or other damages. Lumigraf
disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness for a
particular purpose.
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LUMIGRAF +SERIES RESIN PANELS ONLY

5680 Fullum Street. Montreal, QC CANADA H2W 2H7
1.866.877.1495 : sales@lumigraf.ca

Refractive Index

D-542

1.49

1.57

1.59

A:::' Lumigraf +SERIES Panels Typical Glass

Method Material Testing (Annealed)
MATERIAL ULTRACLEAR+ NATURE+ STONE+ Float Glass
Gravity (density to water) Water D-792 1.19 1.27 1.20 2 50
Absorption D-570 0.40% 0.20% 0.15U

1.50-1.58

Regular Light Transmittance UV-

D-1003

92%

89%

86U

89%

Blocking (Protection of Décor)

81%

34%

Tensile Strength Max 11,000psi 7,700psi 9,000psi 2,800-4,100PSI
D-638 (76.1Mpa) (53Mpa) (62Mps) (19.3-28.4Mpa)

Tensile Elongation Max 5.80% 4.80% 110% N/A

Flexural Strength Max D-790 (111770;(\)/IT;) 1(;72&?)2? 1(335&?)2? Term:7,100?>2iczlrl;Mpa) Long

Rockwell Hardness D-785 M-95 R-115 M-70/R-118 30% Term:1,400psi(10Mpa)

Abrasion Resistance (%Haze) D-1044 24.9% @200cycles 41% @200cycles @100 cycles <1%@100 cycles
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LUMIGRAF
ACRYLIC PANELS — SCRATCH REPAIR

DOES NOT APPLY TO: NATURE+, STONE+, LUMI-9, OR OTHER “SATIN FINISH” PANELS
SEE “STONE+: DRILLING, ROUTING & REFINISHING” DOCUMENT FOR STONE+ REPAIR
SEE “NATURE+ REFINISHING” DOCUMENT FOR NATURE+ REPAIR

NOVUS #1 PLASTIC CLEANER AND POLISH

Gently cleans all Nature+ material without scratching. Leaves a lustrous shine that resists fogging, repels dust, and eliminates static.
This is a general purpose, daily use cleaner. Use it on most Lumigraf materials.*

Resists finger marking. Contains no abrasives or harsh chemicals. Leaves a smooth, clean, greaseless shine. If the surface is
extremely dirty, apply NOVUS No. 1 liberally and wipe using long, sweeping strokes. Do not use pressure, as large dirt particles may
scratch the plastic. Re-apply NOVUS No. 1. Polish using short, circular strokes with a clean portion of the cloth. When surface is
thoroughly clean and uniformly covered, buff to a slippery glaze with a clean cloth. Surfaces buffed to a high glaze are more resistant
to dust and future scratching. Reapply NOVUS No. 1 regularly to maintain the antistatic, smudge and scratch resistant properties.

NOVUS #2 FINE SCRATCH REMOVER

Removes fine scratches, haziness and abrasions from most Lumigraf surfaces. With repeated use, NOVUS No. 2 restores faded and
discolored areas. Removes the damage instead of filling it in. Buffs out quickly. After restoring, seals with a coat of polish. Observe
condition of the surface to be treated. The deeper the scratches, the greater the pressure required to remove them. If the surface is
dirty, clean with NOVUS No.1 before applying NOVUS No. 2. Shake well. Test in an inconspicuous area. Apply NOVUS No. 2 liberally.
Using a clean, soft cloth, polish with a firm back-and-forth motion at right angles to the scratches. Keep the cloth saturated with
polish at all times. When the worst scratches have been polished out, reapply NOVUS No. 2 uniformly in a circular motion to the
entire surface using short, circular strokes and light pressure. Allow to dry to a light haze. Using a clean portion of the cloth, buff the
surface to a slippery glaze using firm, short strokes. This procedure is imperative in achieving the best results. For heavy scratches,
multiple applications of NOVUS No. 2 or application of NOVUS No. 3 may be required. Follow with NOVUS No. 1 for best results.

NOVUS #3 HEAVY SCRATCH REMOVER

Removes heavy scratches and abrasions from most Lumigraf surfaces. Not recommended for use on Satin finishes (Lumi-Onyx,
Galvanized, Reflexions, Crystallized, Rainbow and C-THRU). Use when damage is too severe to be restored with NOVUS No. 2 polish.
Requires use of NOVUS No. 2 for final finishing. Shake well. Test in an inconspicuous area. Apply NOVUS No. 3 liberally. Using a
clean, soft cloth, polish with a firm back-and-forth motion at right angles to the scratches. Keep the cloth saturated with polish at all
times. Continue polishing until only fine scratches remain. Using cloth, remove all remaining polish; this is very important! Using a
clean cloth, apply NOVUS No. 2 in a circular motion uniformly to entire surface. Polish using light pressure until NOVUS No. 2 dries to
a light haze. Using a clean portion of the cloth, buff the surface clean. Follow with NOVUS No. 1 for best results.

DO
e Use a soft cotton cloth. The type of polishing cloth you use will make a difference. Ideal cloth is nonabrasive, absorbent, and
lint free

DON'T

e Reuse cloths. Reusable cloths can retain abrasive particles, but you won't know for sure until the damage is done

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.
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LUMIGRAF
STONE+ PANELS — BONDING AND FASTENING GUIDE

ADHESIVE & CEMENT BONDING

STONE+ panels can be assembled into a variety of applications with adhesive bonds. It is not recommended to use solvents for
bonding or seaming Stone+ panels (ex: cyanoacrylates like “superglue”). The use of solvents may cause permanent damage to the

panels.

Two-part adhesives are recommended when bonding Stone+ to plastics or to other Stone+ panels (see table below). Please keep in
mind that ALL adhesive bonds will be apparent, even if the manufacturer lists the product as “translucent” or “colorless”. It is
preferable to use mechanical fastening when possible (especially when bonding large pieces together).

ADHESIVE RECOMMENDATIONS

SITUATION RECOMMENDED ADHESIVES

e PLEXUS ACRYBOND (best choice)
STONE+ to STONE+ e Weld-On 55 and Weld-On 58 (slightly flexible joint, better for situations where
thermal conditions may change)
STONE+ to NATURE+ e PLEXUS ACRYBOND + 3M VHB 4496 Tape* + Primer 94
STONE+ to concrete, metal, e DEVCON PLASTIC WELDER Il (please note that Plastic Welder has a milky yellow
fibreglass, wood or drywall color)

*Use 3M Primer 94 when adhering 3M VHB 4496 tape to Nature+ panels

BONDING PROCEDURE (ADHESIVES AND CEMENTS)

1. Surface Preparation: Ensure all substrates are clean, dry and free of oils, dust or other surface contaminants. The amount
of surface preparation directly influences the final bond strength of an adhesive.

o  Wipe resin substrates with a 50/50 solution of Isopropyl Alcohol (IPA) and water
o  When adhering to metal, sand surface with 150 grit sand paper, wipe with a dry lint-free cloth
o  Wipe substrate again with IPA and water solution to remove loose particles

2. Directions for Use:

What you will need:

1. 35ml or 50ml adhesive cartridge

2. Dispensing gun

3. Plunger (correct ratio)

4. Mixing tips (note: hand mixing my result in unpredictable results, it is therefore not recommended)

Begin by loading the plunger into the dispensing gun. Next, install the adhesive cartridge into the dispensing gun. Snap the
cartridge holder in place. Finally, remove the tip off of the cartridge and install a mixing tip by twisting into place.

Dispense and discard a small amount of adhesive in order to assure even ratio and free flow. When bonding edges of
Stone+ panels, begin by protecting the face of the panels with masking tape, apply tape as closely as possible to the edge to
be bonded. Next, apply the adhesive to the edge of the panel with the adhesive gun making sure to spread the adhesive
evenly along both the top and bottom of the joint. Proceed with application on second surface to be bonded. Finally, use a
clean rag with isopropyl alcohol to clean any adhesive that dripped out of the joint. Apply light to moderate pressure to
joint during curing process. NOTE: Urethane and acrylic adhesives take 72 hours to achieve full bond strength

Lumigraf - 5680 Fullum Street - Montreal -QC - Canada - H2G 2H7 - 1.866.877.1495
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LUMIGRAF
STONE+ PANELS - BONDING GUIDE (CONT’D)

BONDING PROCEDURE (VHB TAPE)

Clear 3M VHB tape 4496 tape can be used to adhere Stone+ to a variety of substrates (sealed wood, sealed ceramics, metal, glass
and some other plastics) while achieving desirable aesthetics. VHB tape is UV stable and can be used in interior and exterior
conditions while providing excellent seal against moisture. Special surface preparation is needed before applying VHB tape to
Stone+ panel.

1. Clean both surfaces with 50:50 mixture of isopropyl alcohol and water

2. Prime Stone+ surface onto which tape is to by applied using 3M Primer 94 (follow manufacturers safety and
handling instructions)

3. Once primed surface is dry, apply tape to the first surface. Be sure to handle tape by the edges and apply firm
pressure to the tape using a roller

4. Attach the second bonding substrate and apply pressure on the finished joint with a roller

5. Apply firm pressure to the entire length of the taped area to develop good adhesive contact (90% bond strength
will be achieved after a 24 hour period, optimal strength will be achieved after 3 days)

DO
o Keep tape away from debris and handle tape by the edges
e Make sure both surfaces are clean and dry
e Use a 50:50 isopropyl/water solution for metal and plastic surfaces
e  Apply 3m Primer 94 to Stone+ surface to be bonded
e Seal porous materials like cement and wood before bonding
e Apply VHB tape to first surface, apply firm pressure with a roller
e  Apply very firm pressure to entire bond line
e  Wait 72 hours until tape has reached full adhesion strength

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.
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LUMIGRAF
STONE+ PANELS - CUTTING GUIDE

DRILLS & BITS

STONE+ panels can be readily drilled using standard drill press or handheld drill with sharp, clean drill bits. Drill bits designed for
use with plastic are recommended and easily found in most hardware stores; bits designed for use with polycarbonate have been
found to work well with Stone+ panels. As with any plastic sheet product, it is important to keep vibration to a minimum to
prevent chipping or cracking. Hold the panel securely in place to prevent chattering which can cause cracking.

e Adjust blade speed/feed rate so that Stone+ does not melt from frictional heat
e Use a carbide-tipped blade with at least 40 teeth
e Make sure to use a sharp blade, adjust the blade guard so that it is close to the panel to minimize vibration

DO
e Practice on pieces of scrap before cutting parts
e Use recommended saw blades
e Use slow, consistent feed rate
e Hold sheet firmly while cutting to minimize vibration
e Use compressed air to minimize heat buildup, especially for sheet more than 3/16” (5mm)
e  Wear proper safety equipment
e Feed against the rotation of the blade or tool
DON'T

e Cut STONE+ sheet without wearing proper safety equipment
e  Cut STONE+ sheet with a dull blade or cutter

e  Apply excessive clamping pressure

e Use a blade with side-set teeth

e Scribe break sheet

e Remove safety guards from equipment

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.
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LUMIGRAF
STONE+ PANELS — DRILLING, ROUTING AND REFINISHING

DRILLS AND BITS

STONE+ panels ban be readily drilled using a standard drill press or handheld drill with sharp, clean drill bits. Drill bits designed for
use with plastic are recommended. Bits designed for use with polycarbonate have also been found to work well. Standard drill bits
can, on occasion, be used but may have to be ground or filed to reduce the depth or cut angle. As with any plastic sheet product, it
is important to keep vibration to a minimum to prevent chipping or cracking. Hold the work securely in place when drilling but avoid
excessive clamping pressure.

DRILLING PROCEDURE

Optimum bit speed, feed rate and applied pressure will depend on the holes’ size and sheet thickness. Drill speeds up to 1,750rpm
are best for smaller holes, while speeds as low as 350rpm can work for larger holes. Use compressed air to minimize heat build up
when drilling sheets thicker than 3/16” (5mm), stacked sheets or very large holes. When drilling holes that will penetrate the second
surface, back up the piece with wood to cushion the drill bit as it passes through the sheet. Move the drill bit in and out to remove
plastic shards.

ROUTING

Routing is an efficient way to trim edges of flat or formed parts, particularly when is too irregular in shape for cutting with a band
saw. Routing with sharp two-flut 1/ 1/8” diameter straight cutters produces the smoothest edges. Slowly feed Stone+ panel into
the router in order to avoid frictional heating and shattering. The router or sheet, whichever is moving, must be guided with a
template. Use compressed air to prevent overheating and removing chips.

REFINISHING / SURFACE REPAIR (satin finish)

Light surface scratches and scuffs can be easily repaired by using 600 grit sandpaper

REFINISHING / SURFACE REPAIR (glossy finish)

What you will need:
e  3M Perfect-it Extra Cut Rubbing Compound (06060)
e 3M SuperbuffTM Il Buffing Pad (05703)

Apply a small amount of rubbing compound to the area needing repair before using the buffing pad. Apply medium pressure to
remove the light scratches; once the scratches have been removed, use light pressure to work the residual compound back into the
pad. Use a clean soft cloth to remove any remaining compound. Inspect the surface for scratches, repeat above if necessary.

The information and data contained within this document pertain to the properties of Lumigraf material only. We believe this information to be reliable, and offer
the information in good faith without guarantee, as conditions and methods of use are beyond our control. We recommend prospective buyers perform their own
testing to determine suitability of Lumigraf panels for all purposes before adopting Lumigraf Panels on a commercial scale. In no case is Lumigraf liable for direct,
consequential, economic, or other damages. Lumigraf disclaims all other warranties, expressed or implied, including the warranty of merchantability and fitness
for a particular purpose.
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MATERIAL SAFETY DATA SHEET
STONE+

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Product Name SONE+
Manufacturer/Supplier Lumigraf, Inc.

Chemical Name Styrene Acrylic Polymer
Synonym(s) Polyresin

OSHA Status Nonhazardous

2. COMPOSITION INFORMATION ON INGREDIENTS

Component Weight %
Aluminum Hydroxide 52% - 75%
Styrene Acrylic Polymer 30% - 45%
Polydiallyl Phthalate 1% - 5%
Catalyst 0.2% - 0.5%
Pigments 0.1% - 0.5%

3. HAZARDS IDENTIFICATION

0 =minimal 1=slight 2=moderate 3=serious 4=severe

HMIS Hazard Ratings: NFPA Hazard Ratings:
Health=1 Health=1
Flammability = 1 Flammability = 1
Chemical Reactivity =0 Instability =0

In the United States of America, refer to NFPA® Pamphlet No. 654, "Prevention of Fire and Dust Explosions in the Chemical, Dye,
Pharmaceutical, and Plastics Industries."

HMIS® rating involves data interpretations that may vary from company to company. They are intended only for rapid, general
identification of the magnitude of the specific hazard. To deal adequately with the safe handling of this material, all the information
contained in this MSDS must be considered.

4. FIRST-AID MEASURES

Inhalation: May cause respiratory tract irritation. Excessive exposure may cause cough, mucus production and
shortness of breath. If irritation occurs move to fresh air and discontinue work until air is clear or an approved
respirator is worn.

Eyes: May cause eye irritation. Symptoms may include excessive tearing, blinking and redness. If irritation occurs rinse
with clean water for 20-30 minutes, continue as necessary. Get medical attention if irritation develops.

Skin: This material is not expected to cause skin irritation or sensitization based on available test data. If irritation
occurs remove contaminated clothing and wash exposed skin with soap and water.Launder clothing before re-use.

Note to Physicians: Burns should be treated as thermal burns. The material will come off as healing occurs: therefore,
immediate removal of skin is not necessary.

Ingestion: If saw dust from material is ingested, induction of vomiting should not be necessary. No significant signs or
symptoms indicative of any adverse health hazard are expected to occur as a result of ingestion.
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MATERIAL SAFETY DATA SHEET

STONE+
5. STABILITY AND REACTIVITY
Stability: Not fully evaluated. Materials containing similar structural groups are normally stable.
Incompatibility: Strong oxidizing agents.
Hazardous Polymerization:  Will not occur.
Thermal Decomposition: Thermal stability not tested. Stability hazard expected to be low at normal operating
temperatures.

6. FIRE FIGHTING MEASURES
Extinguishing Media:
Extinguishing Media: water spray, dry chemical, foam, CO2

Fire Protection Equipment:

Do not enter fire area without proper protection. Fight fire from safe distance protected location. Apply extinguishing
media carefully to prevent frothing or steam explosion. Water may be ineffective for fighting fire due to material’s
low solubility. Avoid raising powdered materials into airborne dust, creating an explosion hazard.

Hazardous Combustion Products:
Thermal decomposition products may include carbon oxides, styrene and methyl methacrylate

Unusual Fire and Explosion Hazards:

When mixed with air and exposed to an ignition source, sufficient dust may becomes an explosion hazard. Use good
housekeeping practices to avoid rendering dust airborne and prevent electrostatic charge formation during transfer
and use of this material. Ensure that all equipment and containers are adequately grounded.

Vapors generated from overheating/decomposition may be flammable and may cause fire/explosion if source of
ignition is present.

7. WASTE DISPOSAL/ECOLOGICAL INFORMATION

Disposal: Material may be incinerated or land filled in compliance with national, state, or local
environmental control regulations.

Ecological: No ecological information available.

8. HANDLING AND STORAGE

Personal Precautionary Measures: No special precautionary measures should be needed under anticipated
conditions of use.

Prevention of Fire and Explosion: Keep from contact with oxidizing materials. Minimize dust generation and
accumulation.

Storage: Store sheets in the horizontal position in a cool and dry environment.

9. EXPOSURE CONTROLS/PERSONAL PROTECTION
Respiratory Protection: An approved respirator must be worn (Dust respirator). A program should be
instituted to assure compliance with OSHA Standard 63 FR 1152.

Eye Protection: Dust service goggles should be worn to prevent mechanical injury to eyes due to
airborne particles which may be associated with this product.

Skin Protection: It is good industrial hygiene practice to minimize contact with skin.

Ventilation: Good general ventilation (typically 10 air changes per hour) should be used.

Ventilation rates should be matched to conditions. Supplementary local exhaust
ventilation, closed systems, or respiratory protection may be needed in special
circumstances such as poorly ventilated spaces, mechanical generation of dusts,
heating, drying, etc.
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10. PHYSICAL AND CHEMICAL PROPERTIES
Physical form: Solid Solubility in Water: Insoluble
Appearance: Sheet Specific Gravity: 1.79 @ 77°F
Color: Dependent on pigment of product Vapor pressure: N/A
Odor: styrene-like odor Vapor density: N/A
pH: N/A Auto ignition Temperature: 983°F
Boiling point: N/A

Glass Transition Temperature: 1902F

11. STABILITY AND REACTIVITY

Stability: This material is stable.
Incompatibility: Strong oxidizing agents.
Hazardous Polymerization:  Will not occur.

12. TOXICOLOGICAL INFORMATION

Inhalation: Low hazard for usual industrial handling or commercial handling by trained personnel. In haled dust may
cause respiratory irritation.

Eyes: Hot material will produce thermal burns. Dust in eyes may cause irritation.
Skin: Hot material will produce thermal burns.

Ingestion: Expected to be a low ingestion hazard.

13. TRANSPORT INFORMATION

Technical Shipping Name:  Styrene based unsaturated resin Sheets
Freight Class Bulk: Plastic Sheets

Material is considered Non-Regulated by all of the following:
DOT (Domestic Surface)

IMO/IMDG Code (Ocean)

ICAO/IATA (Air)

14. REGULATORY INFORMATION

RCRA Status: If discarded in its purchased form, this product would not be hazardous waste either by listing or by
characteristic. However, under RCRA, it is the responsibility of the product user to determine at the time of disposal,
whether a material containing the product or derived from the product should be classified as a hazardous waste.

15. OTHER INFORMATION

General: Minimize dust generation and accumulation.

First Aid: If burned by contact with hot material, cool as quickly as possible and seek medical attention. If hot material
contacts the eye, immediately flush with plenty of water for 20-30 minutes and if possible remove contact lenses.
Receive medical attention immediately. If saw dust gets in the eye, also flush with water for 20-30 minutes. For
respiration problems or difficulties, move to fresh air.

The information and data contained within this document pertain to the properties of Lumigraf "Stone+" material
only. We believe this information to be reliable, and offer the information in good faith without guarantee, as
conditions and methods of use are beyond our control. We recommend prospective buyers perform their own testing
to determine suitability of Lumigraf "Stone+" for all purposes before adopting Lumigraf "Stone+" on a commercial
scale. In no case is Lumigraf liable for direct, consequential, economic, or other damages. Lumigraf disclaims all other
warranties, expressed or implied, including the warranty of merchantability and fitness for a particular purpose.
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