
CASE APPLICATION:

How General Plastics’ Tooling Foam 
Empowered Creation and Test of Prototype 
Missile Aeroshell Cover at Mach 4+ Speed
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THE APPLICATION:

THE CHALLENGE:

DEFENSE SUBCONTRACTOR SLASHES THREE-FOURTHS OF ITS 
PROTOTYPING COSTS & TIME USING GP’s MULTI-USE CORE FOAM

Applied Aerospace Structures Corp. (AASC) specializes 
in the design, fabrication and testing of lightweight structural 
assemblies, focusing on high-performance engineered 
structures for space, aircraft and ground systems.

In business for over 50 years, AASC has remained committed 
to being an innovative and responsive supplier to the space 
and aircraft industry. It produces diverse composite aircraft 
hardware and components, while other structures support 
satellites, launch vehicles, manned space missions and 
ground-based defense applications. The company’s air 
space and aircraft divisions are involved in many directed-
energy weapons programs.

AASC fabricates large composite aerodynamic coverings 
to support the thermal stability, structural and dynamic 
requirements of precision weapons. It was tasked by its 
customer, federal research facility Lawrence Livermore 
National Laboratory, with building an aeroshell, which 
is an aerodynamic cover for its advanced Kinetic Energy 
Projectile missile. This weapon is designed to fly through 
low-orbit space and reach targets anywhere in the world 
within 30 minutes.

The Lab had scheduled a rocket sled test at the Holloman 
High Speed Test Track in New Mexico to assess the 
performance of this new precision-effects warhead. This 
track, nearly 10 miles long, is used for dynamic tests of 
missile components at hypersonic speeds, and under 
stringent conditions, in place of costly live-missile launches. 

The Lab previously built an aeroshell prototype using 
advanced composites to evaluate how the missile would 
go through the atmosphere. This time, the Lab required a 
more economical aeroshell to test the shape of the charge. 
AASC needed a low-cost material that was easy to machine 
in-house for rapid prototyping of the large aeroshell. It had 
to remain stable and accommodate its low-temperature, 
multistep curing processes. And, because the test track is 
in high demand all year long, AASC had a can’t-miss date.

KEY REQUIREMENTS:
• Low-cost prototype for one-time use
• Fast tool turnaround
• In-house machinability
• Satisfy low-temp curing process

“The primary driver prompting its selection 
for this test aeroshell was low cost: The 
structure was 10’ feet long and nearly 4’ 
tall – and a one-time build.”
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THE SOLUTION:
Applied Aerospace Structures Corp. had relied on General 
Plastics’ LAST-A-FOAM FR-7100 Multi-Use Core Series 
material for other projects – for machine tools, as an 
assembly tool that holds reflectors for SpaceX, and to 
machine holding fixtures.

Already familiar with its physical properties and 
advantages, AASC selected the 30-pound density of this 
rigid polyurethane foam to mold tools for curing graphite 
laminates to the molds it machines in-house. The primary 
driver prompting its selection for this test aeroshell was 
low cost: The structure was 10’ feet long and nearly 4’ tall 
– and a one-time build. The application did not warrant 
the use of invar, steel, carbon or aluminum tool that would 
have been process heavy and therefore, more costly. 
Additionally, with this foam, AASC was able to easily modify 
the mold tool so it was used as the machining fixture and 
then the assembly fixture. This helped them save on time 
and cost. The customer also wanted a material they could 
easily machine to tight tolerances in-house to accelerate 
production. 

What’s more, General Plastics’ foam supported superfast 
turnaround. Within four weeks of issuing a purchase order, 
AASC received and machined a large bonded block of FR-
7130 foam into a finished prototype tool. This contrasts 

FR-7100 BENEFITS:
• Economical and versatile for parts, models 
  and prototypes
• Dimensionally stable – will not warp, twist 
  or bow
• Fine cell structure supports very smooth 
  finishes
• Ideal for composite layup, drape-forming 
  and vacuum-form tools
• Uniform in density with grain-free, 
  nonabrasive surface
• Sheets and large blocks are easily 
  machined, painted and bonded
• Closed-cell foam does not absorb 
  water or moisture
• Easy to shape or carve with a variety of 
  cutting processes
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with the 12-16 weeks required for a metal tool: fabricating 
an egg-crate backing structure, forming skins, welding 
it, forming a shape post and machining accurately to the 
specified shape.

The sled or nose cone resembles a flattened diamond shape 
built with two upper and lower aeroshells approximately 
5/8” thick. The foam was used for the two leading-edge 
tools, to create tools for the two inner supports, and to 
produce four internal structural components. In addition, 
the upper and lower aeroshells were used for layup and 
curing of the skins, and to help build the assembly.

AASC applied a low-temp epoxy primer to achieve a very 
smooth surface on the foam tools. The graphite laminates 
are cured on the foam tool at 170º Fahrenheit, then the 
parts were removed from the tool and fully cured at 350º 
in the autoclave. There was no laminate spring back, 
bowing, creep or change in its properties, and there were 
no issues in processing. 

Ultimately, the prototype was readied in just four months. 
On test day, the prompt strike warhead – encased in 
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AASC’s prototype aeroshell – rocketed down the Holloman 
test track at mach 2 speed. In addition to collecting critical 
predictive data during its 5-second run, it proved the value 
of using General Plastics’ FR-7100 Multi-Use Core Series 
for low-cost, fast-turn prototyping.



LAST-A-FOAM® FR-7100 Multi-Use Core Series Technical Data

This data is subject to revision and changes due to development of and changes to the material. The data is derived from tests and historical 
usage. The data is averaged data and should be treated as such. Calculations should be verified by actual tests. The data is furnished without 
liability for the company and does not constitute a warranty or representation in respect to the material or its use. The company reserves the 
right to release new data sheets in replacement.

Call us at 866-825-1378 to learn more about our mutli-use core series.

FR-7104

FR-7108

FR-7125

FR-7106

FR-7110

FR-7130

FR-7120

FR-7140

4 246 77 4

8 246 223 10

25 246 1764 46

6 246 144 6

10 246 313 12

30 246 2371 56

20 246 968 36

40 246 4220 77

FR-7115

FR-7135

15 246 579 25

35 246 3341 66

Product Compressive 
Strength (psi)*

Glass Transition 
Temperature (°F)Density (pcf) Shore D 

Hardness
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