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4.4

44.1

Alternative Cure Cycles

Based on limited historical data, a resin cure kinetics model, and a viscosity model, the
lamina and laminate material properties are believed to be robust to some minor changes
in the cure cycle, although deviations from the nominal qualification cure cycle may
increase the risk of equivalency failure. The cure process as shown in Figure 4 and 5
have been used for this material system although full equivalency demonstration to the
baseline cure cycle has never been attempted. The cure cycle tolerance (i.e. upper and
lower cure cycle envelope) has also not been thoroughly investigated. Since not all
properties are investigated in a typical equivalency program, users should not
assume that successful equivalency demonstration also means that all other
properties are equivalent; a more extensive test matrix that includes more test
methods and test conditions may be necessary to thoroughly evaluate the true
equivalency of the alternate cure cycle(s). Based on the popularity of the alternate
cure cycle(s), NCAMP may perform more extensive testing to investigate the
equivalency of the alternate cure cycle(s).

Users who wish to use the alternate or any other cure cycles may contact NCAMP to

have the cure cycles evaluated against the cure kinetics model and the viscosity model.
This evaluation will provide a reasonable level of confidence about the similarities of the
two cure cycles and may improve the chance of successful equivalency demonstration.

Alternate 1 Cure cycle (unverified) (AH)

The cure process should be in accordance with the following process and Figure 4. For
the purpose of specimen naming, this alternate high pressure cure cycle is designated as
“AH.” Check vacuum bag integrity prior to starting cure cycle; leak rate shall not exceed
5in.Hg in 5 minutes. All temperatures (except step h) are part temperatures. Steps a
through e are based on leading thermocouple, step f based on lagging thermocouple.
Pull vacuum (min 22 in Hg) and apply 15+5 psig autoclave pressure

Heat at 1 to 5°F/min to 225°+10°F

Hold 225°+10°F for 60+10 min

At the end of the 225°£10°F hold, bring autoclave to 100+£10 psig - vent
vacuum when pressure is 30 = 5 psig

Heat at 1 to 5°F/min to 350°+10°F

Hold 350°+10°F for 120+20/-0 min

Cool at 5 to 7°F/min to 150°F and vent pressure when temperature reaches
150°F

Remove from autoclave when autoclave temperature is less than 120°F
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5.3 Visual Inspection

Verify that each panel has a panel identification label. Verify that there is no obvious
defect such as warpage and dry spots.

6. SHIPPING (FOR NCAMP SPONSORED QUALIFICATION AND EQUIVALENCY
PROGRAMS ONLY)

Prior to shipping the panels, verify the following:

- The appropriate sections in the “Panel Data” sheet of
PMC_Data_Collection_Template.xls file has been completed.

- In-process monitoring data such as part temperature, autoclave temperature,
autoclave pressure, autoclave vacuum, and part vacuum readings, preferably
in electronic format, is included

- FAA conformity record (if needed), is included.

- The panel names match the names listed in Appendix 2 of the test plan

Send the panels along with the in-process monitoring data and FAA conformity records
to:

Wichita State University

NIAR NCAMP, Attn: Royal Lovingfoss
1845 Fairmount Ave.

Wichita, KS 67260-0093

USA

Tel: 316-978-5317
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