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WebCore Technologies, Inc.

Producer of fiber-reinforced foam (FRF) cores for 
low-cost composite sandwich structures

• 22 employees
• Headquarters - Centerville, Ohio (3000 sq. ft.)
• Production - Kettering, Ohio (25,000 sq. ft., 

located within the National Composites Center) 
• Program funding

– Two Phase II USAF SBIR projects ($750K each)
– One Phase II Navy SBIR project ($750K)
– Ohio Technology Action Fund award ($750K)
– Misc. commercial development contracts



WEBCORE

• Example TYCOR ��� � applications under development:

– Aerospace (fuselage skins, bulkheads, bay doors)
– Navy/Marine (topside structures, hatches and doors,  

recreational boat hulls)
– Transportation (rail car, truck cabs)
– Infrastructure (bridge decks)

• Operations/Facilities
– FRF core preform manufacture
– VARTM molding for product characterization and 

customer process support
– Large Structural Test Facility

• Manufacturing status: First volume-capable foam sti tching 
machine (50”-wide Omaha machine) operational Sept. 2001



OMAHA 50” Foam Stitching 
Machine



Large Structural Test Facility

• 150 kip actuator
• 4.5 ft throat width
• 20 ft bed
• Fatigue loading



TYCOR Description

• TYCOR preforms feature closed-
cell foam stitched with untwisted 
structural fiber yarn

• Different types of foam and fiber 
can be used to meet the design 
requirements

• Skin fiber reinforcement is 
added, and FRF cores are 
infused with resin in VARTM and 
other molding processes to 
manufacture molded sandwich 
panel structures

• Emphasis on low-cost raw 
materials 24” wide Alpha foam 

stitching machine



TYCOR Description

Bi-directional stitched core 
with light preattached fabric

Resin-infused 
unidirectional stitched core 

with foam removed



Hybrid TYCOR

Hybrid fabric-web/strut-web 
core with preattached fabric

Resin-infused hybrid core 
with foam removed

• Increased through-thickness compressive strength

• Enables new VARTM options



TYCOR Philosophy

• Fiber Reinforced Foam (FRF)
– Improve the properties of low-cost foam with low-co st 

fiber forms; Foam serves primarily as tooling mater ial
– Infusion processes provide fully co-cured composite  

sandwich panels
• Relationship of TYCOR to “stitched-on-skin” panels:

1. All skin fabric 
added just 

before molding

2. Some skin fabric 
preattached 

(stitched through)

3. All skin fabric 
preattached 

(stitched through)

Improved core properties

“Classical” stitched-
on skinOriginal TYCOR Modified TYCOR



TYCOR A (Carbon-Fiber Reinforced) 
Properties Compared to Rohacell

Core Density
(lb/ft 3)

Shear strength
(psi)

Shear modulus
(ksi)

Compressive
strength Z

(psi)

Tensile strength
Z

(psi)

TYCOR A121 13 330 27 1620 340

Rohacell 200WF 2 12.8 350 24 1090 820

TYCOR 1-73 13.8 590 57 1990 560
1Average values for TYCOR A12 (TYCOR, ½”-thick, carbon-fiber reinforcement) measured per ASTM C-273, ASTM

C-365, ASTM C-297, independent test source.
2Measured values for ½” thick Rohacell per ASTM 273, independent test source.
3Average values for TYCOR A Design # 1-7 (TYCOR, ½”-thick, carbon-fiber reinforcement) in-house testing per
ASTM C-273, ASTM C-365, ASTM C-297.



Hybrid TYCOR B (E-Glass Reinforced) 
Properties Compared to Balsa

Core
Core Density

(lb/ft 3)
Nom./Effctv.

Shear
strength YZ

(psi)

Shear
strength XZ

(psi)

Compressive
strength Z

(psi)

Shear
modulus YZ

(ksi)

Shear
modulus XZ

(ksi)

TYCORa 12.6 440 390 1550 38 29

Balsa b 9.5/12.5d 432 1870 23.1

Balsa c 9/12d 300 260 20.1 29.7
aAverage values for TYCOR B HS12 (Hybrid TYCOR, 1”-thick, E-glass reinforcement) measured per ASTM C-

273 and ASTM C-365.
bBaltek Core product literature.
cAverage values per MIL-HDBK-23A (Ref 1).
dNominal balsa density, and effective as-molded density for segmented balsa core such as Baltek Contourkore.
Y – Tangent to balsa growth rings; TYCOR continuous web direction.
X – Across balsa growth rings; TYCOR strut-web direction.



TYCOR Analysis 
Method

Ls

hc

Ps-

qs
x

Ps+

xy

z
struts

webs or 
struts

bs (strut row spacing)
bw (web spacing)

as (stitch advance)

• Spreadsheet implementation (MS Excell)

• Includes micromechanics models for composite 
elastic properties



Strut-Dominated Shear Modulus -
Experiment and Modified Analysis
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Web-Dominated Shear Modulus -
Experiment and Analysis
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Infused Core Density -
Measurements and Predictions 
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Molding of Large TYCOR 
Sandwich Panel Structures

• Vacuum-Assisted Resin Transfer Molding (VARTM)
– Single-sided hard tooling
– Soft tooling (vacuum bag) on second side
– Draw high vacuum, introduce thermoset resin
– Low cost method, low volatile emissions

• TYCOR works very well in VARTM
– Multiple, redundant flow paths enabling full infusion 

from bag-side resin feed
– Hybrid TYCOR construction enables resin distribution 

through internal channels - great reduction in molding 
consumables compared to SCRIMP



Molding of Hebble Creek Low-
Profile Bridge Deck Panels

• Four each, 150 sq. ft.panels, 3” 
core thickness, 1250 lb panel 
weight

• Seven resin feed lines, nine 
minutes infusion time

t=9 mint=5 min

t=1 min

t=3 min



Hebble Creek Bridge, 
WPAFB, Ohio, July 2001



Current/Future 
Development Focus

• TYCOR Product Definition for Commercial Sales
• VARTM and Other Molding Process Development 

for Customer Support and Product Verification
• Advanced Product Characterization (Fatigue; 

Impact damage tolerance; Elevated temperature 
& environmental sensitivity)

• Analysis and Design Methodology; Failure 
Prediction

• FRF Core Innovation - New Concepts and Product  
Improvement

• Government agencies have been very supportive.


