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3.7 Caul Plate 
0.075” – 0.250” thick, aluminium, flat and smooth, or equivalent 

 Open source 
 

3.8 Tape 
Pressure Sensitive Mylar Tape qualified for use at 375F or above 

 Keystone Tape, 3911 E. La Palma Ave., Suite V, Anaheim, CA 92807 
 Airtech International, Inc., 5700 Skylab Road, Huntington Beach, CA 92647 
 Or equivalent 

 
3.9 Sealant Tape 

Compatible with nylon vacuum bag, qualified for use at 375F or above 
 Airtech International, Inc., 5700 Skylab Road, Huntington Beach, CA 92647 
 Or equivalent 

 
3.10 Mold 

(Bottom Tool), minimum 0.250” thick, aluminum, flat and smooth, or equivalent 
 Open source 

 
3.11 Release Agents 

Frekote 44-NC, Frekote 55-NC, Frekote 700-NC 
 Henkel, One Henkel Way, Rocky Hill, CT 06067 
 Or equivalent 

 
3.12 Nonporous Teflon Coated Glass Fabric 

3 mil 
 Taconic, 3070 Skyway Drive, Bldg 203 Santa Maria, CA 93455 
 Or equivalent 

 

4 TEST LAMINATE FABRICATION 
 

4.1 Prepreg cutting 
 
Wear non-contaminating gloves such as disposable powder-free nitrile gloves when 
handling the prepreg. The prepreg may be cut using conventional method (i.e. on a 
polyurethane table top with utility knife) or automated method. The method of cutting 
must not contaminate the prepreg. Fiber orientation (e.g. warp versus fill directions) must 
be maintained during the cutting process. Each ply is marked to identify warp direction. 
The test panel dimensions shall be sufficient to allow a minimum trim allowance of 1” on 
all sides. 
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4.2 Prepreg layup and bagging 
 
Wear non-contaminating gloves such as disposable powder-free nitrile gloves when 
handling the prepreg. The panel layups (stacking sequences) for qualification and 
equivalency purposes should be in accordance with appropriate test plans. For material 
acceptance purpose, the panel layups should be in accordance with NMS 532. 
 
In the case of materials which are not mid-plane symmetric, such as satin weave fabrics, 
plies must be orientated such as to give a mid-plane symmetric laminate as best as 
possible, as shown in Figure 1. 
 

 
Figure 1 – Example Satin Weave Showing Warp  and Fill Faces Used for Ply Collation 

 
In order to maintain the fiber orientation, a reference edge should be created on each 
panel. The reference edge making needs to be at least 1” from the edge to allow for 
panel edge trim. During the layup process, each ply must be laid up within ±5 for fabric, 
and ±3 for tape of the reference edge. The edge dams around the layup/prepreg will 
form a straight edge on the cured panel (see Figure 2). In the layup of unidirectional 
prepreg, plies may be butt spliced in the 90 direction; ply splicing is not allowed in the 0 
direction. Ply splicing is not allowed in the layup of woven fabric prepreg in any direction. 
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In material qualification and equivalency programs, for panel identification purpose, place 
a label with 0.5” from the prepreg edge with the following information: 
 
0 direction   Test Plan Document Number  Prepregger ID  Material Code  
Fabricator ID  Test Type  Batch ID  Cure Cycle ID  Test Panel ID 
 
Make sure that the “0 direction ” actually points in the 0 direction or warp direction. 
Appendix 2 of the test plan contains the panel identification information. 
 
Bagging Procedure: 
Figure 2 shows the bagging arrangement which will be used for the manufacture of 
mechanical test panels. 
 
a. Thermocouple wires should be used to monitor and record the temperature of 

representative test panels. One method is to place the thermocouple junctions at the 
laminate mid-plane and near the edge of the laminate where they will be trimmed off 
after the panels have been cured.  An alternative method is to place the thermocouple 
junctions in between the part and the caul plate (on the part but about 0.5 inch away 
from the edge). The latter method allows the thermocouples wires to be reused if the 
thermocouple junctions are wrapped with Teflon or flash-breaker tape so that they can 
be removed from the part after cure. 

 
b. Release agents may be used on the tool surface and the caul plate surface instead of 

non-porous FEP. 
 
c. Place laminate on solid FEP or release coated tool plate. Ensure that all laminate 

edges are cut square. 
 
d. Place edge dams around the entire periphery of the laminate.  The edge of the dams 

must be higher than the laminate thickness, but no more than 0.15 inches higher.  
Cork, silicone or any other type of stiff dam may be used instead of sealant tape and 
boat cloth as long as there are 3 – 4 glass breather strings against all the edges of the 
laminate between the dam and the laminate.  A fiberglass cord can be used in place 3 
– 4 glass breather strings. Glass strings, cord, or boat cloth must be in contact with 
the laminate edges and be in contact with the 7781 glass plies. 

 
e. Place a layer of perforated FEP on top of the laminate, extending it over the dam. 
 
f. If caul plate is used then place one ply of 120 glass, extending it over the dam. 
 
g. Use of the caul plate is optional. Place the FEP wrapped caul plate over the laminate. 

The caul plate shall be 0.075” to 0.250” thick. The caul shall be the same dimensions 
as the laminate, it shall not overlap the dams, and shall not leave a gap between the 
plate and the dam larger than 0.1”. 

 
h. Place one to two plies of 7781 glass over the entire layup, extending beyond the 

dams. Nonwoven polyester breather may be used in place of 7781 glass. 
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i. Place a layer of Nylon bagging film over the entire layup, extending beyond the 7781 

glass. Seal entire layup with sealant tape. 
 
j. Apply a minimum vacuum of 28” of Hg (or within 2” of Hg of the local atmospheric 

pressure) and hold the layup under vacuum for a minimum of 5 minutes. Isolate the 
system by closing the vacuum source valve. Leak check by taking an initial reading 
after 5 minutes of isolation and then take a final reading after an additional 5 minutes. 
The difference between the two readings is the leak rate. The vacuum shall not fall 
more than 1” of Hg in 5 minutes. If this rate is exceeded, repair the leak and recheck 
the leak rate. 

 

 
 

Figure 2 – Bagging Technique for 5320-1 
 

 
4.3 Baseline Cure Cycle (C) 
 
4.3.1 Pre-Cure Vacuum Hold 

 
The test panels shall be held under a vacuum of 28” of Hg or greater (or within 2” of Hg of 
the local atmospheric pressure) prior to cure. For example, apply a minimum of 22.7” of 
Hg in most of Denver, Colorado where atmospheric pressure is 24.7” of Hg. For panels 
smaller than or equal to 4 ft2, hold for 4 hours minimum. For panels greater than 4 ft2, 
hold for 16 hours minimum. Vacuum shall not be released prior to cure, except if 
necessary to transport and reconnect to the oven vacuum source (limit this time to 20 
minutes maximum). 

 
4.3.2 Cure Cycle 
 

The baseline cure cycle shall be in accordance with the following process. For the 
purpose of specimen naming, this cure cycle is designated as “C.” The material 
qualification panels are processed in accordance with the baseline cure cycle. Check 

Tool Plate (Treated with release coat) 

Nylon Bagging Film 

Glass Fabric, 7781, 1 to 2 plies 

Release Film (Perforated FEP.  
Solid FEP is optional)  

Laminate 

4” Fiberglass Cloth 

Sealant Tape(s) 

Sealant Tape 

Release Film (Solid FEP)  
or Teflon Coated Glass  

FEP wrapped caul plate 
(optional) 

Glass Fabric, 120, 1 ply; use 
with caul plate.  










