








TENCATE AMBERTOOL®

Autoclave Cured Tools Step-by-Step Processing Information Using TenCate AmberTool® Prepregs

An alternative post cure schedule may also be used as follows for all TenCate AmberTool®
products. This is the post cure schedule recommended for the TC40:

Post Cure Schedule B
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Itis essential to carry out post curing as close as possible to the above schedules to retain
maximum end use properties. In cases where the end use temperature is likely to be lower
than 180°C (356°F), the post cure can be modified, providing the final stage is at least 20°C
(68°F) higher than maximum end use temperature, and held at this temperature for the
appropriate final dwell time (6 hours), e.g., 150°C (302°F) end use = 170°C (338°F) maximum
post cure temperature plus dwell for 6 hours.

Itis essential to consider the correct regime for coating and releasing the mold at this stage:

(a) Wash surface thoroughly with clean water and allow to dry.

(b) Clean surface with mold cleaner? apply with a clean 100% cotton cloth. While the
mold surface is still wet, vigorously wipe the mold dry with a second clean cloth, until
the mold is “squeaky clean” by thumb rub test. Frequently exchange saturated cloths for
new ones and repeat several times until all residue is removed. Alternatively, test on an
“off part” area with a non-silicone adhesive tape.

Mold preparation and primer (follow manufacturer's guidelines for usage).

(c) For a high-quality finish, apply 1 or 2 coats of mold sealer EZ® by wipe on/wipe off,
allowing 30 minutes between each coat and at least 1 hour at an ambient temperature to
finally cure. Use of this product without a release agent may result in severe damage to
the mold.

(d) Apply 1to 2 coats of mold sealer* following manufacturer’s instructions. Saturate a
clean cloth and wipe on a smooth film of no more than 0.6 m? (6.5 sf) at a time. When the
film begins to evaporate at the edges, wipe the surface with a second clean cloth using
a circular motion. Repeat until entire mold surface has been covered. Allow 1 hour at
an ambient temperature to cure prior to applying mold release.

(e) Apply 6 wipes on/polish off coats of a release agent allowing 15 minutes between
coats and 30 minutes for a full cure at ambient temperature. Follow manufacturer’s
instructions.

(f) Fortouch-up coats of your selected release agent, apply 2 coats as before.

2 Europe: Chemlease® Mold Cleaner EZ; North America: Frekote PMC Mold Cleaner, or equivalent
3 Europe: Chemlease® MPP 712 EZ Sealer; North America: Frekote CS-123 mold release sealer
4 Europe: Chemlease® 15 Sealer; North America: Frekote B15 sealer
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TENCATE AMBERTOOL®

Autoclave Cured Tools Step-by-Step Processing Information Using TenCate AmberTool® Prepregs

Points in general to note are:

(a) Avoid any aggressive abrasion on the surface, i.e., when removing components from the
mold.

(b) Avoid cutting into mold surface during lamination.

(c) Do not use excessive force when releasing from the mold.

(d) Follow release agent datasheets as recommended.

(e) Different release agents and different prepregs can have a wide variation in effects on
the surface of the mold.

Surface deposits can be removed by fine abrasion by hand with either fine nylon scouring
pads or cutting paste. Generally, the use of mechanical means is not recommended.

For touch-up coats, it is best to do preventative maintenance, therefore reapply after 15
releases, or as trials determine. Wipe on and polish off 1 coat and allow a minimum of 15
minutes prior to recommencing lay-up.

(a) The surface should be cleaned with mold cleaner® Change cloths frequently and use
liberal quantities of cleaner.

(b) Take mold to 60°C (140°F) for 30 minutes to ensure all moisture/solvent is removed.

(c) Revert back to 9 (d) for all release preparation/priming.
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For additional information, contact TenCate Advanced Composites at the following locations:

TENCATE ADVANCED COMPOSITES
18410 Butterfield Blvd.

Morgan Hill, California 95037, USA
T :+1(408) 776-0700

E :info@tcac-usa.com

TENCATE ADVANCED COMPOSITES
Amber Drive, Langley Mill
Nottingham,

NG16 4BE, UK

T :+44(0) 1773 530899

E :tcacsales@tencate.com

www.tencatecomposites.com
www.tencatecomposites.com/tooling

All data given is based on representative samples of the materials in question. Since the method and
circumstances under which these materials are processed and tested are key to their performance,
and TenCate Advanced Composites has no assurance of how its customers will use the material, the
corporation cannot guarantee these properties. TenCate®, [TenCate] AmberTool®, and all other related
characters, logos, and trade names are claims and/or registered trademarks of Koninklijke Ten Cate B.V.
and/or its subsidiaries in one or more countries. Use of trademarks, trade names, and other IP rights of
TenCate without express written approval of TenCate is strictly prohibited.

Chemlease® is the registered trademark of Chem-Trend Limited Partnership and Frekote® is the
registered trademark of Henkel IP & Holding GmbH.
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APPENDICES

Below is an example of a typical customer job sheet for a carbon fiber reinforced laminate of standard
construction with a thickness of 5.91 mm (0.23 inches).

Part number:

Job number:
Issue date:
e e

Trim strips 205 2x2T +/- 45°

Laminate 205 2x2T 1 0° X

Debulk

Laminate 650 2x2T 2 0° D |

Laminate 650 2x2T 3 +45° 4

Laminate 650 2x2T 4 - 45° »

Debulk

Laminate 650 2x2T 5 90° X

LAMINATE MID PLANE

Laminate 650 2x2T 6 90° ¢

Laminate 650 2x2T 7 - 45° >

Debulk

Laminate 650 2x2T 8 +45° 4

Laminate 650 2x2T 9 0° X

Laminate 205 2x2T 10 0° D |

Final debulk

Preparation for autoclave
Autoclave cure
Post cure

Preparation and release prime
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COMMON LAMINATE CONSTRUCTIONS
For autoclave cured tools

CARBON FIBER EPOXY LAMINATES

1 ply 205gsm 2x2 Twill.

8 plies 650gsm 2x2 Twill. Approx. thickness = 5.3 mm (0.2 inches).

1 ply 205gsm 2x2 Twill.

Typical application: Medium-sized moldings requiring high stability and low C.T.E. (Appendix
| describes this laminate)
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TYPICAL LAY-UP PROCEDURE
For a carbon fiber reinforced laminate using TenCate AmberTool® HXR series

T TN e Y

Trim strips 205 2x2T +/- 45°

Laminate 205 2x2T 1 0° D, |
Debulk

HXR56 101 2 0° b |
HXR56 101 3 0° K

LAMINATE MID PLANE

HXR56 101 4 0° X
HXR56 101 5 0° A
Debulk

Laminate 205 2x2T 6 0° D, |

Preparation for autoclave

Autoclave cure

COMPARISON OF HXR* LAY-UP VS. APPENDIX |

TenCate AmberTool® summary m Standard lay-up

Individual plies 6 10
Debulks 3 4
Total fabric weight 5.41 kg/m? 5.61 kg/m?
Laminate thickness 5.5 mm 591 mm

*TenCate AmberTool® HXR is an inherently quasi-isotropic prepreg allowing more efficiency
by reducing the number of debulks.
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Utilizing the correct machine tool, speeds, and feeds, TenCate AmberTool® HXR-series of composite
tooling prepregs can be machined, blocked, and prepared to produce a near-net molded surface.

Pocketing*

Surface Feet per Minute (SFM) — 800

RPM -6.112

Chip Load/Tooth —.004 Feed/Rate - 50"/min.

Axial Depth/Pass —.0625"

Radial Width of Cut —0.07” (.0025 mm Cusp Height)

3D Contour*

SFM - 800

RPM-6.112

Chip Load/Tooth —.002 Feed/Rate - 25" /min.**
Axial Depth/Pass —.025"

Radial Width of Cut —0.07” (.002 mm Cusp Height)

Both conditions use Robb Jack Cutter P/N — PCD-201-16BN (0.5” Ball, 2-Flute PCD).
For more information, refer to RobbJack.com/campaign/composite-machining

* Based on Mori Seiki NV5000A1 30AP.

** Could be increased to 50”/min. depending on the rigidity of the part.
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Suggested Ancillary Materials

Model Materials
Rampf WB-0700 with density matched adhesive and repair paste
Axson Lab 975 and adhesive

Cleaners and Releases
Chemlease® MPP712EZ Sealer
Chemlease® 2185 Mold Release
Chemlease® Mold Cleaner EZ
Chemlease® 15 Sealer EZ
Chemlease® 255 Release Agent
Chemlease® PMR EZ Release Agent

Vacuum Bagging Supplies

Bagging film — Tygavac KM1300

P3 and NP ETFE release film — Tygavac WL5200B P3 & NP
Autoclave breather 350gsm — AW N10

Tacky tape/bag sealant — AT200Y
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NOTES
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Locations

A
TENCATE AMBERTOOL®
MANUFACTURING LOCATIONS
TENCATE ADVANCED COMPOSITES TENCATE ADVANCED COMPOSITES
18410 Butterfield Blvd. Amber Drive, Langley Mill
Morgan Hill, CA 95037, USA Nottingham, NG16 4BE, UK
Tel: + 1408776 0700 Tel: +44(0)1773 530899
info@tcac-usa.com tcacsales@tencate.com
OTHER BUSINESS LOCATIONS
TENCATE ADVANCED COMPOSITES TENCATE ADVANCED COMPOSITES
Jiangguo Road B-118 2450 Cordelia Road
Jinhui Building Rm 1806 Fairfield, CA 94534, USA
Chaoyang, Beijing 100022, China Tel: +1707 359 3400
Tel: +86 (10) 6568 6628 info@tcac-usa.com
info@tcac-usa.com

TENCATE PERFORMANCE COMPOSITES

TENCATE ADVANCED COMPOSITES 1150 Calle Suerte b
G. van der Muelenweg 2 Camarillo, CA 93012, USA E
7443 RE Nijverdal, NL Tel: +1 8054821772 é‘
Tel: +31(0)548 633 933 tcpesales@tencate.com E‘
advancedcomposites.europe@tencate.com g
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