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FIGURE 21. PLASTIC LAMINATING MOLD FOR GRAPHITE SKIN PANELS
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STRUCTURE HONEYCOMB PANEL MACHINING WITH DIAMOND STEM-ROUTER

FIGURE 24. SUB
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FIGURE 27. CORNER FILLETS FOR SILICONE RUBBER PRESSURE BAG
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angle corner radius or to the flange-edge. A1l nole drilling, reaming, and
countersinking on the final assembly was performed without a cutting fluid.

The upper skin panel and attach-angles were drilled using a thin translucent
fiberglass-epoxy hole template made from the master plaster pattern. The tem-
plate was first checked against the attach-angles since the drilling oper-
ation was blind when the upper skin panel was in place. After verifying that
the upper attach-angle hole pattern satisfied design requirements, the sta-
bilizer was removed from the assembly jig and placed on a work bench, The
skin panel was indexed to the template and clamped in place as shown in

Figure 30. The upper surface holes were piloted, drilled, and reamed in the
same manner as the lower surface holes.

A1l holes for flush fasteners were countersunk in a two-step operation. The

countersinks were started with a piloted 3-flute high-speed steel cutter,

and finished with a piloted 2-flute carbide cutter. Tne two-step operation

was necessary because the outer surface of the graphite-epoxy skin chipped

if the countersinking was started using a 2-flute cutter. The operation

g?uld be accomplished in one-step using a carbide cutter with 3 or more
utes.

The pivot fitting was jig located while the upper panel was properly indexed
to the substructure bond assembly. A special pivot fitting drill plate was
indexed to the drill-jig as shown in Figure 31. The pivot fitting flanges
and the mating skin panels were piloted, drilled, and reamed to size using
the drill plate to locate the holes. The stabilizer actuator fitting at

the rear-spar centerline was also jia located, The attach holes were drilled
and reamed full-size using pilot holes in the fitting to locate the holes.

Leading-Edge

The laminating molds for the leading edge skins also indicated some porosity
during 100 psi cure cycles. The 75569975-13 and -14 panels (see Reference 1)
were fabricated using the double bagging technique to eliminate porosity. A
unique method was used to seal the mold for the -27 skins since the double
ba?ging technique could not be used because of the more severe contour, A
male thix-fiber cast was made from the female mold and subsequently polished
and prepared with a layer of release film, The female mold was sandblasted
and liberally coated with a high temperature epoxy resin filler (Fiberesin
1445), The thix-fiber cast was then forced into position and the resin was
cured on the female mold surface, The excess air and resin flowed out during
the cure cycle and the resultant tool surface was smooth and free of porosity.
Detail tools for the leading edge support structure (i.e., ribs and channels
were machined from aluminum alloy stock and therefore did not present a
porosity problem,

The leading-edge honeycomb sandwich details (-13 and -14) were fabricated
using Scotchply 1009-26s fiberglass epoxy skins. The outer skin was pre-
cured for aerodynamic smoothness and secondarily bonded to the honeycomb core.
The inner skin was laminated in place over the honeycomb and co-cured and
bonded in a single cure cycle. Two adhesive systems (Metlbond 329 and Hysol
EA951) were considered for the honeycomb bonding. These adhesives were
evaluated using small sandwich panel flexural and flatwise tension specimens
fabricated using the same processes planned for the -13 and -14 panels. The
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FIGURE 31. DRILL PLATE FOR PIVOT FITTING
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FIGURE 32. LEADING-EDGE TWO-PIECE RIB ASSEMBLY
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FIGURE 35 (b) BONDING SET-UP
FIGURE 35. CANT-RIB TO REAR-SPAR BONDING CLAMP
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FIGURE 36. ASSEMBLY BONDING OF SUBSTRUCTURE UNIT TWO
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FIGURE C-10. ULTRASONIC TEST INSTRUMENT



FIGURE C-11. FOKKER BOND TESTER
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