THERMOFORMING KYDEX"SHEET ~ KYDEX
QUICK REFERENCE GUIDE

MALE MOLDS

Characteristics:
- Better detail inside the part
- Minimum Draft Angle: 2-4°
- Minimum Radius: 2.4mm (3/32")
- Mold Shrinkage: 0.4 - 0.6%
- Beware of webbing
Techniques for Thermoforming:
- Drape forming/vacuum
- Billow-snap back/vacuum
- Billow-snap back/vacuum/pressure

FEMALE MOLDS

Characteristics:

- Better detail outside the part

- Minimum Draft Angle: 1-2°

- Minimum Radius: 1.6mm (1/16")

- Mold Shrinkage: 0.5 - 0.7%

- Beware of excessive thinning in corners
Techniques for Thermoforming:

- Straight vacuum

- Drape forming/vacuum

- Plug assist/vacuum

- Billow-plug assist/vacuum
*The choice of male or female mold depends on many factors:

Dimensional requirements, part finish, tooling costs, etc.
Your results will vary depending on which technique is used.

DRYING KYDEX® SHEET (SEE CHART A)

KYDEX® sheet is not exceptionally hygroscopic and usually does not require pre-drying.
However, when using old stock and/or thermoforming in high-humidity conditions, drying

may be needed. Some grades are more hygroscopic than others. Contact your KYDEX® sheet Sheet Thickness Minimum Time (hrs)

sales representative for more information. 2.0mm (0.080") 10

A

HEATING KYDEX® SHEET (SEE CHART B) O 1

. . . . 6.4mm (0.250" 24
- Two-sided (sandwich heaters) are required for 2mm (0.080") and greater sheet thicknesses. ( )
- Heating times, (dwell times,) will vary depending on the heat source, oven conditions, B
oven dimensions and the age of the oven.
NOTE: if the part looks shiny, the surface is being over-heated. Cut back on the percentage timers (or heat) h Formi
and increase the heating time to improve definition. ThS' Ifet Approx. Dwell | ormlr;g
- Recommended heater settings: 30-50% Top, 50-70% Bottom. Rl;nneess Time (sec) errl;p;iraeure
- Optimum forming temperature range is 165-204°C (330-400°F ) depending on thickness. . e
Do not exceed 204°C (400°F) surface temperature 0.7mm (0.0287)- 15-80 165-177°C
2mm (0.080") 330-350°F
COOLING KYDEX® SHEET 2mm (0.080")- 0 177-196°C
o o . . . 3.2mm (0.125") 350-385°F
- The part must be cooled below 66°C (150°F) for the part to be dimensionally stable with no
warpage upon removal. 32mm + 0+ 196-204°C
- Fans should be used to facilitate cooling. 01257 + 385-400°F

Times and temperatures shown are approximate ans should be used
as guidelines only. A rough rule-of-thumb is one second per milime-
ter of sheet thickness.
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THERMOFORMING KYDEX® SHEET  KYDEX

THERMOPLASTIC SHEET

QUICK REFERENCE GUIDE

As KYDEX® sheet is heated, the stress inherent in the sheet will relax. This sequence is

generally the same for all extruded thermoplastics; only the oven temperatures and times
will vary. There are 4 “stages” to observe in the forming process. _
Stage 1 is marked by wide undulations as the material is beginning to soften in the oven.
2

Stage 2 the material will start to form ripples in the sheet - particularly along the edges
where it is clamped in the tenter frame P ——
Stage 3 the material will start to smooth out and sag. KYDEX® sheet will generally sag

1
.

A —
less than other plastics due to its higher melt strength. 3
Stage 4 the ripples will have disappeared and the sheet will be smooth and sagging
slightly. This indicates that most stresses in the material have been removed and that the
core of the sheet has reached thermoforming temperature. At this point, the sheet is

-

ready to form.

If you cannot achieve stage 4 before the material blisters and/or becomes shiny, IT IS BEING HEATED TOO QUICKLY .
Cut down the heat in the oven and increase cycle time.

NOTE: Most often the problem is one of trying to heat KYDEX® sheet too quickly.
See reverse side for heating times and see above for how the sheet should look during forming.

PROBLEM PROBABLE CAUSE PROBABLE SOLUTION

- Cut back on heat and increase heating time to compensate
- Heating too quickly - not getting core of sheet to proper forming temp if needed.

- Uneven heating of sheet - Replace old or worn heaters - use screening if necessary to even-out
POOR PART DEFINITION - Insufficient heating heat distribution.
- Poor or insufficient vacuum - Increase heating time .
- Check vacuum lines. Increase vacuum holes. Check seals.
- Heating too quickly or over-heatin - Cut back on heat and increase heating time to compensate if needed,
GLOSSY OR SHINY SPOTS g 100 quicky g - Replace old or worn heaters - use screening if necessary to even-out

- Uneven heating of sheet heat distribution.

- Increase cooling time on mold or use cooling fixture.

- Removing part too soon ) ; o
WARPAGE IN PART S ened At Cut back on heat and increase heating time to compensate

if needed.
- Sheet too cold during forming - Increase heating time.
EXCESSIVE WALL THINNING - Sheet gauge too thin - Increase sheet gauge
- Improper forming method - Try Billow-snap back (male) or billow-plug assist (female).

Because we cannot anticipate or control the many different conditions under which this information and our products may be used, we do not guarantee the applicability of the accuracy of this information or the suitability of our products in any given sit-
uation. Users should conduct their own tests to determine the suitability of each product for their particular purposes. Data in the physical property table represents typical values and are to serve only as a guide for engineering design. Results are obtained
from specimens under ideal laboratory conditions. Right to change physical properties as a result of technical progress is reserved. THE PRODUCTS DISCUSSED ARE SOLD WITHOUT WARRANTY OF MECHANTABILITY OR FITNESS FOR A PARTICULAR
USE, EITHER EXPRESSED OR IMPLIED, EXCEPT AS PROVIDED IN OUR STANDARD TERMS AND CONDITIONS OF SALE. Buyer assumes all responsibility for loss or damage arising from the handling and use of our products, whether done in accordance
with directions or not. In no event shall the supplier or the manufacturer be liable for incidental or consequential damages. Also, statements concerning the possible use of our products are not intended as recommendations to use our products in the
infringement of any patent. Consult local code and regulatory agencies for specific requirements regarding code compliance, transporting, processing, recycling and disposal of our product. Product not intened for use as a heat resistant surface. Texture,

product grade and other conditions may cause variations in appearance.

This information supersedes all previously published data.

© 2009 KYDEX, LLC. All rights reserved. KYDEX is a registered trademark of KYDEX, LLC. | 0331091180



