PLASKOLITE

i e ——.

VIVAK® sheet

Technical guide
fabricating, forming, finishing

CURBELL BREESLEET

Curbell Plastics is a proud supplier of Plaskolite materials.



sbloom
Plaskolite White


VIVAK® sheet
Superior performance and versatility
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SAWING

A circular blade with carbide-tipped teeth utilizing the “triple-chip”
tooth design is the preferred method of cutting VIVAK® sheet.
Table or overhead saws can be used successfully.

CIRCULAR SAWS

Circular saws should be run at relatively high speeds in the range
of 8,000-12,000 linear feet per minute. Blades should have 3-5
teeth per inch. As a general rule, thicker gauge sheet requires
fewer teeth per inch. A circular saw is preferable to a band saw
for straight cuts, because a smoother cut can be achieved. When
sawing thin gauge sheet, it is important to have a good supporting
edge on the saw table with minimal gap between the saw blade
and table edge. When stack cutting, it is a good idea to clamp the
top surface to prevent vibration. Be sure tabletops are smooth and
free of projections that might scratch or mar the VIVAK.

BAND SAWS

Band saws are useful for trimming formed parts or irregular
shapes. Band saws should be run at 2,000 feet per minute and
have between 3-15 teeth per inch. Coarser (larger tooth) blades
perform better with thicker gauge plastic. Because vibration can
induce cracking of VIVAK sheet, proper support of the part to be
trimmed is important. If the cut edge is not smooth, cracks will
propagate from erose or notched edges.

Note: Always use proper eye protection when sawing.

Sawing recommendations

Type of cut Tool Blade type

Straight cut Circular saw Triple-chip
design

Curved cut Saber or jigsaw Finish cutting
blade

Curved cut Band saw 1/2"

Trimming & Router Carbide-tipped

deflanging or high-speed

steel, double fluted

Blade parameters Blade speed

7-1/4"dia., 40 teeth (carbide-tipped cutoff) 4,500 rpm
7-1/4" dia., 200 teeth plywood blade

7 teeth per inch

3 teeth per inch 2,000 ft/min
3/8" dia. 20,000 rpm

Circular saw troubleshooting Band saw troubleshooting

Problem: Melting or gummed edges
Suggested 1. Increase blade tooth size
solutions: 2. Reduce saw speed

3. Provide better clamping and/or
support for material

4. Use air to cool blade

5. Reduce feed rate

6. Inspect blade for sharpness

Problem: Chipping
Suggested 1. Decrease blade tooth size
solutions: 2. Increase saw speed

3. Increase feed rate

4. Inspect blade for sharpness

5. Check blade and arbor for wobble
6. Check blade fence alignment

Problem: Melting or gummed edges
Suggested 1. Increase tooth size
solutions: 2. Reduce saw speed

3. Use air to cool blade
4. Check blade sharpness

Problem: Chipping
Suggested 1. Decrease tooth size
solutions: 2. Slow down stock feed rate

3. Provide better clamping and/or
support to eliminate vibration
4. Check blade sharpness



Fabricating .

Routing

Routing produces a smooth edge on VIVAK® sheet and can be
employed to cut curved or irregular shapes. Routers with a speed
of 20,000 to 25,000 rpm are preferred. Use straight fluted carbide-
tipped router bits. High-speed steel bits may also be used. Bits
should be 3/8" to 1/2" diameter for best results. Portable routers,
over-arm routers, or under-the-table routers are all useful. Use a
router with at least a 1 h.p. motor.

Special care must be used when routing. Use proper guarding and
eye protection. Stock feed rates need to be monitored. Feeding
VIVAK sheet at fast rates can result in shattering. It is important to
feed the sheet against the rotation of the router bit and to provide
a fence for sizing. Router bits must be kept sharp. Cooling the bit
with compressed air during operation will aid chip removal and
prolong sharpness.

Shearing, blanking, punching

Other suitable methods for cutting VIVAK sheet include:

shearing, blanking, and punching. Shears produce straight-edged
cuts, while blanking dies and punches can produce a wide variety
of shapes.

VIVAK sheet in gauges up to .100" may be sheared using
conventional sheet metal power shears. It is important to adjust
the blade clearance in relationship to the bed knife. A clearance of
.001" is desirable to avoid a rough edge cut. Material thicker than
.100" gauge should be saw cut. Stack shearing of VIVAK sheet is
not recommended.

Blanking and punching may be utilized for VIVAK sheet gauges up
to .100". Other fabrication techniques such as sawing, drilling, and
routing should be used for thicker gauges.

Laser cutting

Laser beams can be used to cut VIVAK sheet in thicknesses up to
.187". Laser power and travel speed must be optimized in order to
minimize whitening while cutting VIVAK sheet.

Die cutting

VIVAK sheet in gauges up to .100" can be die cut using steel

rule or matched metal dies. Steel rule dies are the most common
type, and double bevel blades provide adequate edges for most
applications. If improved edge finish is required, try the flush type
of blade. Under normal conditions, 3 point (.042") thick blades
work well. Keep the backup pad in good shape. It is important to
have parallel alignment of the die and platen.

Adequate power in the die press is needed to achieve the desired
cut. Calculate the required tonnage by the formula:

F =PA
2,000 Ib.
Where:

F = Tonnage of press

P = 9,000 psi
(VIVAK sheet shear strength)

A = Cross-sectional area

Cross-sectional area is determined by the perimeter of the object
to be cut times the thickness of blade penetration.

Die design
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Example:

A 12" x 20" x .030" rectangle
12+12+20 + 20 = 64" x .015*

*.015 represents the width of blade at full penetration.

64x.015=.96 = A

F = 9,000 (.96) = 4.32 ton press
2,000 required force

Drilling

Drills specifically designed for plastics are recommended.
Standard twist drills for metal or wood can also be useful.

VIVAK® sheet is easily drilled using zero-degree rake angle bits
with dubbed off cutting edges. Regulate pressure and speed until
a continuous spiraling chip is observed. Back out drill regularly to
free chips. This is particularly important when drilling deep holes.
Typically, peripheral speeds of twist drills for plastics range from
100 to 200 feet per minute. The rate of drill feed into the VIVAK
sheet can vary from 0.010 to 0.025 inch per revolution.

Use air or water as a coolant, if required. Do not use cutting oils.
Do not drill and tap or use self-tapping screws. Like most other
transparent plastics, VIVAK sheet is a notch-sensitive material, and
the cutting threads develop stress points that can create stress
crazing or cracking.

Be sure drilled holes are smooth with no evidence of cracks or
roughness, which can cause weak areas in fastening. Always hold
or clamp securely to prevent cracking or slipping and to ensure
operator safety.

Milling

VIVAK sheet can be machined with standard high-speed milling
cutters for metal, provided the cutters have sharp edges and
adequate clearance at the heel. Favorable results can be
achieved using a 5/8" diameter bit at 500 rpm with a travel of

5 inches per minute.




BRAKE FORMING AND COLD BENDING Strip heating troubleshooting

Brake forming and cold bending operations can be used to make

simple bends and curved areas with VIVAK® sheet. Problem: Bubbles in bent area
Brake forming can be done on standard sheet metal brakes. Do Possible cause: Too much heat

not attempt to bend gauges over .080", because stress levels are
too high and failure can occur.

Suggested solution: 1.Reduce temperature

VIVAK sheet may be cold formed into circular shapes by Problem: Warpage
observing the rule that the radius of curvature must be at least Possible cause: Part too wide for strip heating.
100 times the material thickness. Example: .080" gauge = 8" Heating not uniform

radius {16° diameter circle). Suggested solution: 1. Check for drafts
STRIP HEATING 2. Check heat source for uniformity

Because of its low thermoforming temperature, VIVAK sheet is Possible cause: Cooling not uniform

easy to strip heat and line bend. Suggested solution: 1. Check for drafts
2. Cooling fixtures may be removing too

Using a device similar to the illustration shown, regulate the A
much heat in an area

heat to a temperature that allows VIVAK to reach 280°F. Thicker
gauge VIVAK sheet requires a longer period of time to allow Problem: Mark off
heat penetration.

Possible cause: Heater is contacting plastic
Procedure Suggested solution: 1.Increase gap between heater and sheet

e Remove protective masking from area to be bent Possible cause: Transite is too hot
¢ Regulate heat source to allow VIVAK sheet to . . ) .

reach 280°F-320°F Suggested solution: 1.Increase width of slot in transite
e Place sheet over heat source at bend area Possible cause: Masking not removed in wide enough area
¢ Allow heat to soften material; time depends on gauge, Suggested solution: 1. Remove masking further away from

1/8" normally requires 2 minutes heating area

e Remove sheet and make desired bend, and place in wood
or fabric-covered aluminum fixture

e Allow bent part to cool in fixture

3/4" Trarés“ite.d * Try to reproduce the suggested steps accurately from part to part.
approx. o= wide e Avoid drafty rooms which can cause uneven heating and cooling.
e Be sure to cover forming fixtures with soft fabric to avoid

scratching VIVAK sheet.
gigﬁ:? e Overheating can cause bubbles along bend area.
control ' e Bending VIVAK sheet when it is too cold results in a

highly-stressed, weakened part.

Milled groove to accept Nichrome e Thicker gauges (over .125") may require heating on both sides by
wire (approximately 1/16"-1/8" below turning the sheet over periodically during the heating cycle. Always
surface of VIVAK sheet). Do not allow bend the sheet with heated side forming the outside radius.

wire to contact sheet directly.

Nichrome resistance
wire (or Calrod
type heater)



THERMOFORMING

VIVAK® sheet offers superior thermoforming properties. The most extensively used
processes are vacuum forming, free blown forming, and line bending.

FORMING EQUIPMENT

The thermoforming machine should be capable of generating and maintaining sufficient
vacuum pressure throughout the thermoforming cycle. A minimum of 20 in. Hg.
throughout the entire vacuum cycle is required to retain part integrity.

Most commonly used vacuum forming machines with infrared heating elements perform
well for VIVAK sheet forming. Rotary and shuttle designs with automatic or semiautomatic
controls are most suitable. Key features of this type of equipment include: timer control
accuracy, uniform heating sources, and sufficient vacuum power. Single-sided heating
has proven effective for VIVAK sheet in gauges up to .177". For thicknesses above .177",
dual-sided heating ovens can be used for faster radiation penetration and quicker

cycle times.

HEATERS

Infrared cal rod, coiled Nichrome, or ceramic heating elements provide the best heating
sources. Uniform heating of the sheet is critical.

Typical mold materials thermal

Heat transfer K value
Material rate factor BTU/HR/SF/F/FT
Aluminum 6190 130
Steel 1238 26
Aluminum filled epoxy 24-47 .52-.87
Plaster of Paris 8.29 A7
Epoxy 6.24 .13
Wood (maple) 4.48 .09




Forming continued

Molds

Although male molds are more suitable for vacuum forming in
general, other factors such as part size, finish, and shape must be
considered in mold design. Choice of mold materials should be
determined by considering the length of the production run. For
optimum cost-effectiveness, use the least expensive material that
will take the entire run.

It is evident that thermal transfer is much more efficient with
aluminum than wood. Wood, however, can be utilized for
short-run projects.

VIVAK® sheet tends to reproduce mold surface finish quite
faithfully, even to the point of replicating wood grain in a smooth
wood mold.

Sometimes it is desirable to reduce the polish on a steel or
aluminum mold by utilizing a vapor hone or bead blast. This is due
to the fact that if the mold surface is too smooth, air entrapment
can occur, creating “mark off.” For best results, use fine hand
sanding on the surfaces. Sanding provides tiny channels for

air evacuation to prevent air entrapment. This may have to be
repeated on long production runs, as the sanded finish smooths
out from extended use.

When constructing the mold, mold shrinkage should be a design
consideration. Shrinkage for VIVAK sheet is 0.2% - 0.5%. The
heating/cooling cycle and the type of vacuum forming equipment
will also influence results.

Mold materials and mold design

VIVAK sheet allows the use of a wide variety of mold materials
including: wood, filled and unfilled polyesters, epoxies, and metals.
Molds for vacuum forming need to take only 14 psi, so there is

little wear on the tooling with low pressure of the material against
the mold surface.

Use standard mold design practices and mold materials.

Mold design

Draft Angles: Minimum 5°-7° or greater for ease of part removal
from the mold.

Radii and Fillets: Use generous radii wherever possible for
more uniform walls and greater rigidity. On female tooling, use
permanent corner fillets.

Vacuum Holes: In order to form the sheet as rapidly as possible,
use sufficient holes for fast evacuation of air from between the
sheet and the mold. In female molds, use air evacuation holes at
all deep draw areas, especially around the mold perimeter where
the sheet will be drawn last.

Helpful hints

e Keep the diameter of the holes small (approximately 1/64"-1/32"
diameter) to avoid marking on the sheet. Long, thin slots may be
designed for air evacuation in female tooling.

e Use vapor honed or fine sanded finishes.
e Avoid sharp corners to minimize stress.
e Avoid highly polished surfaces that can cause mark off.

e If mold temperature becomes too high during thermoforming runs,
VIVAK sheet could stick to the mold. It is recommended that the
mold temperature not exceed 140°F.
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Thermoforming troubleshooting

Possible cause
1.

Problem

Part weak or crazed

Webbing

Part sticks to mold

Mark off

Pinholes on surface

Incomplete part detail

Bubbles in sheet

Non-uniform sag

Sheet pulls out of clamping frame
during forming

Forming
temperature
too low

. Uneven Heat

. Mold spacing

too close in
multiple mold

. Vacuum rate

too fast

. Mold too hot

. Not enough

draft angle

. Mold finish

too smooth

. Dust on sheet

or mold

. Insufficient

vacuum

. Sheet too cold

. Excessive heat

. Uneven heating

. Sheet too cold

to form

Suggested solution

1.

2.

1.

1.

1.

Increase
heat setting

. Check for hot

spots in heaters

. Spacing between

molds should be
2" x height

. Restrict vacuum

. Reduce mold temp

. Increase draft

. Vapor hone or

sand with light
finish sand paper

. Blow off sheet

and mold with air

. Check system

for vacuum leaks;
add vacuum holes

Increase heat setting
/setting duration

Reduce heat setting
/heat duration

Check heaters

. Screen “hot” areas

Heat sheet for
longer time period

Heating cycle

Heating VIVAK® sheet for vacuum forming
requires heat penetration to achieve a
280°F to 320°F range. When VIVAK sheet
reaches forming temperature, uniform
“sag” occurs. The amount of sag depends
on the size and thickness of the sheet.

A 12" x 12" x .060" sheet will sag
approximately 1". A 36" x 36" x .177" sheet
may sag 4"-6" at the center. Once the
uniform temperature has been achieved,
timers can accurately reproduce the
condition, and part-to-part consistency
can be maintained.

Procedure

e Sheet thicknesses up to .177" gauge
can be heated from one side. Above
177" gauge, two-sided heating is
normally required to significantly
enhance productivity.

e Heat source is removed and heated
sheet is forced over or into mold
where vacuum is applied.

Shading or screening

Shading is often used to balance out hot
spots in an oven for uniform temperature.
Shading may also be used to control the
sag of VIVAK sheet during heating.

Procedure

e Use heavy-duty metal screening to
shade the major portion of the
clamped sheet, leaving several inches
along the edges unshaded to
compensate for cooler areas.

e Screens can be installed permanently
or placed loosely above the sheet,
depending on how much shading
is required.

Helpful hints

e Throughout the vacuum forming process, it is imperative that dust and dirt be controlled.
VIVAK sheet has a static charge that attracts foreign particles which can create surface
imperfections. Molds also attract dust particles and should be cleaned to avoid creating

surface defects.

* Use slow heating. This is particularly important with heavier gauges in order to prevent

gradient heating.

¢ Allow heat to reach uniformity at the center of the sheet.
* The heating rate may be reduced by lowering the heat intensity or by moving the sheet

farther away from the heaters.

Forming guidelines
Sheet temperature: 280°F-320°F (typical)
Mold temperature: 130°F-140°F




Forming continued

Sheet
Clamp HEATER -
\ /o Sheet
Female
Mold
Work
Table — "1 Vacuum

Straight vacuum forming in a female mold
is recommended for low-profile parts where
deep draw is not a requirement.

Clam HEATER
P A Sheet Sheet
Male 2 5
Mold
Work
Table
Vacuum

Drape forming over a male mold usually
results in better material distribution and
depth-to-diameter draw ratios.

Force Sheet
Plug—, Heated
Clamp— _qSheet - "E"
Mold
Work
Table T
Vacuum

Thinning of material in deep-mold cavities can
be overcome by use of plug assists designed
for fast penetration.

Vacuum

Heated

Sheet [— Mg:z

CIamp—»E B i ]
Vacuum Sheet
Box —* T

M
Vacuum

Vacuum forming with snap-back can reduce
starting sheet size, aid material distribution,
and minimize chill marks.

Heated
Sheet
Clamp —
Male
Mold
Air ;
Entering Vacuum Applied

Air-slip forming is similar to vacuum
snap-back except that heated sheet is
billowed up and mold rises to meet it.

T Force
Heated —
Sheet Plug ﬁ

CIamp—'E.

Female RS

Mold
Air Blows Vacuum Draws
Sheet Up Sheet Against Mold

Forming with billow plug is often used to
produce thin-wall items with depth-to-
diameter draw ratios up to 1.5:1.

Cylindrical forming

This method is useful for short run projects that are not cost-
effective using drape-form molds, or where cold-forming is not
applicable (i.e., frameless curved parts).

Drape forming
Simple contours can be achieved by drape forming VIVAK® sheet.

Procedure
e Position stops until the desired diameter is achieved
e Cold form VIVAK sheet into place between stop

e Heat the VIVAK sheet in curved position for the normal
cycle time
¢ Allow to cool, then remove from form

Procedure

This method can be utilized to manufacture a part requiring a
simple radius of curvature. Mold material can be wood, fiberglass,
or aluminum covered with felt.

¢ Bring to forming temperature of about 280°F-320°F
in the oven

* Remove parts and immediately place over a male
mold covered with felt

Note: Do not overheat. Closely monitor procedure for best results.

Pressure Frame

J TVAK® L Pressure Frame Ef,'f,ering
l Wood
/ Stops
m r Base —» 0 1
l— Diameter —!

Felt Flocking Covering Mold —]
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Free drawn vacuum dome forming
Follow steps involved in vacuum thermoforming. See page 7.

Free blown billow forming of dome

This process is utilized for forming dome shapes from VIVAK®
sheet. The procedures and equipment are the same as vacuum
forming with the exception of the mold. Billow forming can

be done with positive air pressure (free blown) or negative
pressure (vacuum).

Procedure Procedure
Heat Source ¢ Place sheet in clamping frame of Heat Source ¢ Place VIVAK sheet in clamping frame
sems thermoforming machine G of thermoforming machine
\732:@_’ e Heat sheet until uniform sag occurs \F:/ZE;' e Heat sheet until uniform sag occurs
Sheet — (280°F - 320°F) Sheet — (280°F - 320°F)
Voo * Remove heat source AlrBox— * Remove heat source
Vacuum Line Air Inlet

Sag

Electric
Eye—¢

e Apply vacuum seal box and apply
vacuum pressure

e Use electric eye or microswitch to
assure consistency of depth of dome

e Retain small amount of vacuum
pressure until dome sets up

e Remove and trim

Sag

Electric
Eye

Microswitch

Air Pressure

Lower pressure box to seal air
supply pressure

Apply air pressure. Initial air pressure
is high, and as dome is created, air
pressure is reduced

When overall height is achieved,
maintain positive air pressure until
part cools

Be sure air source is properly filtered
and uniformly dispersed for even
formation of dome

Utilize electric eye designs or
micro-switches to assure
consistent product

When dome reaches electric eye,
set height. The eye controls air
pressure through a solenoid valve
to control cooling

Remove and trim

Registration forming

VIVAK sheet is suitable for registration vacuum forming. Because
the material is extruded, it is important to orient the sheet so that
each part is screened and formed in the same direction each time.
Material should be special ordered for this application. Shrink tests
indicate VIVAK sheet in free form shrinks about 5% in the direction
of extrusion and 1% across the extrusion web.



Bonding/Fastening

SOLVENT BONDING

Since VIVAK® has excellent chemical resistance, it is important
to use proper solvent bonding techniques. Solvent bonding will
reduce the impact performance of the bonded edge of most
materials. When the highest possible impact performance is
esential, use flexible adhesive bonding.
Many applications for VIVAK sheet involve fabrication of sheets to
construct three-dimensional shapes. The most popular method
is to solvent bond. VIVAK solvent bonding can be achieved using
methods employed in fabricating other thermoplastics such
as acrylic. The two most common methods are needle-type
applicator capillary action and edge dipping. Both methods rely
on smooth edge preparation, pressure, and curing.
Note: Use extreme caution when working with solvents. Adequate
ventilation is essential. Control exposure levels according to
OSHA guidelines. Obtain Material Safety Data Sheets from the
solvent manufacturer.

Procedure

e Smaller items with flat surfaces can be bonded by placing the
pieces together and applying the solvent along the edges
using a needle applicator or hypodermic syringe. Make sure
the solvent flows along the entire joint.

e For bonding larger items, immerse the surfaces to be joined in
the solvent until the material is softened.
e Apply light pressure and hold until bond is set.

¢ Avoid solvent pooling in the joint which can cause joint
whitening and stress crazing.

e Edges must be clean and free of dirt.
e Light sanding of factory polished surfaces will aid in adhesion.
e Surfaces should be smooth and properly aligned.

e Recommended solvent adhesives include Weld-On #3,
Weld-On #4, and MC-Bond.

e Bond strength will be enhanced by clamping parts during the
adhesive cure.

e If joint whitening is observed the following techniques may reduce it:
- Fabricate in a climate-controlled, low humidity area.
— Add 10% glacial acetic acid to the solvent.
— Thicken solvent with resin or plastic shavings.

* |t is strongly recommended that all products be tested to
determine suitability for your specific application.

TRANSFER TAPE BONDING

Achieving a strong solvent bond using thin-gauge thermoplastics
is extremely difficult due to the reduced size of the bond area.
However, structural bonding of thin-gauge VIVAK sheet can be
accomplished by utilizing acrylic based transfer tapes along with
slight design modifications.

Adhesive bonding

of VIVAK LAP shear Five-minute cure One-week cure

strength' psi No gap No gap
Methyl ethyl ketone (MEK) 500 1,500
Cyclohexanone 0 1,100
Tetrahydrofuran (THF) 100 1,500
42% Methyl ethyl ketone

42% Trichloroethylene 400 1,900
16% Methylene chloride

85% Methylene chloride

12% Trichloroethylene 200 2,000

3% Methyl ethyl ketone

MC-Bond NA NA
“WELD-ON” #3 cement 0 1.800
“WELD-ON” #4 cement 400 2,100

"For the purpose of this evaluation, all bonds were 1/2" x 1/4" lap-type
bonds between sections of VIVAK tensile bars. Bonds were tested using
standard tensile strength test apparatus and a cross-head speed of 2" per
minute. All values are 3-test averages to the nearest 100 psi. Values less
than 50 psi are listed as “0.”

Procedure

e Bend a small return on the appropriate part to be fastened,
approximately the width of the transfer tape

¢ Clean tape contact areas with 50/50 isopropyl
alcohol-water mixture

e Apply transfer tape to the return
e Remove masking and press the part into place

WELDING

While mechanical fastening and solvent bonding are the most
often recommended methods for joining plastics, another
alternative is welding. Ultrasonic spot welding has proven to be an
appropriate method. Contact manufacturers of ultrasonic welding
equipment for recommendations on section and joint design. Mini
extruder welding can also be used to bond VIVAK sheet. Both
methods can be used while maintaining FDA approval.

MECHANICAL FASTENING

Self-closing rivets and machine screws may be used to join VIVAK
sheet parts, if proper consideration is given to the installation. Use
oversized holes at least 1/64" larger than the fastener.

A cushion-type washer should be used to avoid localized stress
on VIVAK sheet. Use plastic or aluminum fasteners. Mechanical

fastening will produce a stronger part than solvent bonded parts
and allows for easier disassembly and cleaning.
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SANDING

VIVAK® sheet can be sanded using both wet and dry techniques.
Gumming can result from dry sanding. Wet sanding produces

a smooth finish. In both instances, the part will require further
finishing in order to restore its high gloss.

VIVAK sheet can also be buffed using a 2-wheel system. The first
wheel uses a buffing compound to remove shallow scratches. The
second buffing wheel is used for restoring the gloss.

JOINTING-PLANNING

A standard woodworking jointer-planer is an excellent edge
finishing machine for VIVAK sheet. Blades must be carbide or
high-speed steel. Avoid removal of too much stock on each pass.
1/64" or less stock removal normally yields the cleanest edge.
Trying to remove too much material results in a rough edge or
shattering of the sheet.

If smoother edges are required, wet sanding with fine grit
sandpaper is recommended.

FLAME POLISHING

When flame polishing VIVAK sheet use a standard butane or
propane torch. Dress the edges by sanding or jointing to remove
the deep tool or saw marks. After torch ignition, be sure to

turn down oxygen levels to the lowest possible workable point
while still maintaining flame. Pay close attention to controlling
the distance between the sheet and the heat source. Without
adequate control in these areas, surface whitening or excessive
material flow may occur.

Note: As with acrylic, flame polishing VIVAK sheet can cause long-term
edge cracking. However, with continued practice and by using
proper techniques, excellent results can be achieved in flame
polishing VIVAK sheet.

SOLVENT POLISHING

In order to improve the look of saw-cut edges, begin by sanding
the edges smooth. For smoother, glossy edges, consider solvent
polishing with MEK or methylene dichloride. To prevent humidity
blush after drying, it may be necessary to add a small amount of

a slow-drying component such as diacetone alcohol or glacial
acetic acid. Since VIVAK sheet has such good chemical resistance
properties, keep in mind that solvent polishing cannot be expected
to totally eliminate sand marks from the sheet edge.

Note: Use extreme caution when working with solvents. Adequate
ventilation is essential. Control exposure levels according to
OSHA guidelines. Obtain Material Safety Data Sheets for the
solvent manufacturer.

HOT STAMPING

VIVAK sheet is easily decorated by hot stamping. Normal
operating conditions are: head (die) temperatures 375°F with
60 psi pressure, with dwell time 2-3 seconds. Contact foil
manufacturer for recommended application guidelines.

r

SCREEN PRINTING

VIVAK sheet can be printed with conventional printing equipment.
Since the ink does not penetrate plastic, special printing inks are
necessary. Abrasion can be minimized by applying a light coat

of clear lacquer over the printing. Consider each application
individually to decide on the best ink for the specific job. Consult
with ink manufacturers for best results.

Procedure

e VIVAK sheet provides an excellent medium for signs,
when using standard silk screening equipment with
screens of varying mesh (8x to 16x) regulating the amount
of ink coverage

e Be careful not to exceed the heat distortion temperature
of 164°F during the cure process

e As with all thermoplastics, it is very important to be sure
the sheet is clean and free from dust and dirt prior to
screening. Use ionized air to clean dust or pre-rinse with
alcohol and a soft, nonabrasive cloth

e After screening, separate sheets on a drying rack until ink is
fully cured.

e Do not pack sheets for shipment until inks are dry.

¢ VIVAK sheet is not compatible with UV cure screen printing.

Ultraviolet curing lamps tend to attack VIVAK sheet, and some
loss in physical properties occurs.
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Performance/Performance comparison

VIVAK® sheet combines an excellent balance of properties for a wide range of fabricated products.

Typical physical properties of VIVAK sheet

Property VIVAK sheet Units Test method
Physical

Specific gravity 1.27 - ASTM D-792
Water absorption after 24 hrs. 0.2 % ASTM D-570
Light transmission 86 % ASTM D-1003
Refractive index 1.57 - ASTM D-542
Haze 1.0 % ASTM D-1003
Thermal

Deflection temperature @ 264 psi 157 °F ASTM D-648
Deflection temperature @ 66 psi 164 °F ASTM D-648
Coefficient of thermal expansion 3.8 in/in/°F x 10°® ASTM D-696
Thermal Conductivity 0.13 BTU-ft/(hr-ft2) ASTM E-1225
Flammability (Burning Rate) 0.06 in/minute ASTM D-635
Smoke Density Rating 53.8 % ASTM D-2843
Self-Ignition Temperature 880 °F ASTM D-1929
Flame Spread Index 85 ASTM E-84
Smoke Developed Index 450 ASTM E-84
Flammability HB uL94

Glass transition temperature 178 °F ASTM D-3418
Forming temperature 280°-320° °F -
Mechanical

Tensile strength 7,700 psi ASTM D-638
Tensile modulus 320,300 psi ASTM D-638
Flexural strength 11,200 psi ASTM D-790
Flexural modulus 310,000 psi ASTM D-790
Izod impact notched @73°F 1.7 ft-Ib/in ASTM D-256
Izod impact notched @32°F 1.2 ft-Ib/in ASTM D-256
Drop dart impact 22 ft-lbs ASTM D-3763
Dielectric Constant @1kHz 2.6 - ASTMD-150
Dielectric Constant @1 mHz 2.4 - ASTMD-150
Dielectric Strength 410 volts/mil ASTMD-149
Compressive Strength 8,000 psi ASTMD-695
Shear Strength 9,000 psi ASTMD-732
Rockwell hardness 115 R Scale ASTM D-785

Compare VIVAK sheet for interior fabricated and formed applications.
It delivers an optimum balance of performance and economy.

Performance comparison
Impact strength falling dart @ 73°F

ASTM D-5420 @ .125 Polycarbonate VIVAK sheet
10 inslbs No break No break
100 inlbs No break No break
300 in-lbs No break No break
Heat distortion @ 264 psi 270°F 157°F

@ 66 psi 280°F 164°F
Gamma stability Fair Excellent
Chemical resistance Fair Good

Material availability

Materials Gauge range Colors Patterns Sizes
VIVAK sheet .020"-.500" Clear Satin 48" x 72"
Custom 48" x 96"
Tints 60" x 96"
Opagues Custom
Available

| . l

These suggestions and data are based on information
that we believe to be reliable. They are offered in good
faith, but without guarantee, as conditions and methods
of use are beyond our control. We recommend that
the prospective user determine the suitability of our
materials and suggestions before adopting them on
a commercial scale.



Chemical Resistance

VIVAK is Resistant to:

Acetic Acid 10%
Antifreeze (Ethylene Glycol)
Brake Fluid, DOT 3
Chromic Acid 20%

Citric Acid

Cottonseed Ol

Deionized Water
Detergent, Alconox (0.25%)
Di(2-Ethylhexyl) Phthalate
Dibutyl Sebacate
Diethylene Glycol

Ethyl Alcohol 96%
Gasoline, Regular

Grease, Automotive

Hand Cleaner*

Hexane

Hydrochloric Acid 20%

Hydrogen Peroxide 28%

*Waterless, Jergens SBS 30
**Liquid Wrench #1

Isooctane

Isopropyl Alcohol
Linseed Oil

Kerosene

Methanol

Mineral Oil

Nitric Acid 10%

Oleic Acid

Olive Oil

Soap Solution

Sodium Carbonate 20%
Sodium Chlorate
Sodium Chloride 10%
Sodium Hypochlorite 5%
Spirit, Pure

Sulphuric Acid 30%
Transformer Oil

Transmission Fluid

VIVAK is NOT Resistant to:

Acetic Acid, conc.
Acetone
Ammonia

Ammonium Chloride

Ammonium Hydroxide, conc.

Benzene

Carbon Tetrachloride
Chloroform

Dimethyl Formamide
Diesel Oil

Ethyl Acetate
Ethylene Chloride
Gasohol, Ethanol
Gasohol, Methanol
Methyl Ethyl Ketone
Methylene Chloride
Penetrating Oil*

Phenol 5%
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Silicone Spray Lube
Silicone Ol

Sodium Hydroxide >10%
Suplphuric Acid, conc.

Toluene

Tetrahydrofuran




This manual is a general guide for working with PLASKOLITE VIVAK® PETG sheet. Because actual results vary with differences in
operating conditions, thickness, color, and composition of the VIVAK sheet, nothing contained herein can be construed as a warranty
that PLASKOLITE's VIVAK sheet will perform in accordance with these general guidelines. Important Notice: Our recommendations,
if any, for the use of this product are based on tests believed to be reliable. The greatest care is exercised in the election of raw
materials and in the manufacturing operations. However, since the use of this product is beyond the control of the manufacturer,
no guarantee or warranty expressed or implied is made as to such use or effects incidental to such use, handling, or possession
of the results to be obtained, whether in accordance with the directions or claimed so to be. The manufacturer expressly
disclaims responsibility therefore. Furthermore, nothing contained herein shall be construed as a recommendation to use any
product in conflict with existing laws and/or patents covering any material or use. Anyone experiencing problems fabricating
VIVAK sheet should refer those questions to the PLASKOLITE Inside Sales Department at 1-800-848-9124. This manual does
not constitute an offer to sell by the Company. The Company sells ONLY under its current Terms and Conditions of Sale, which
appear on its Acknowledgements and invoices. A current copy of the Company's Terms and Conditions of Sale will be supplied
upon request. The details provided are believed to be accurate at the time of publication; however, no description is a warranty
that the product is suitable for any particular application. THE COMPANY MAKES NO WARRANTIES, AND UNDERTAKES AND
ACCEPTS NO LIABILITIES, EXCEPT ONLY AS SET FORTH IN ITS CURRENT TERMS AND CONDITIONS OF SALE.

CURBELL

Curbell Plastics is a proud supplier of Plaskolite materials.

PLASKOLITE

0. Box 1457 PLASKOLITE
Columbus, Ohio 43216

Phone: 614-294-3281

Fax: 877-538-0754

plaskolite@plaskolite.com

www.plaskolite.com ©2018 Plaskolite, LLC. All rights reserved.
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