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Testing Programs Recently Completed

• Watertightness Testing at SGH Pressure Chamber for Improved 

Detailing

• Defect Criticality Testing at SGH Pressure Chamber to Understand 

the Structural Significance of Typical Cosmetic Anomalies

• Aerospace Durability Testing on the Tyfo Systems to Understand the 

Properties after 50-to-100 Years of Exposure

• Aerospace Durabiltiy Report on Specimens Exposed to 15-years at 

the Yolo Causeway

• Tensile Testing from In-Service Materials Taken after 18-years of 

Environmental Exposure
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Saturation and Application
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Tyfo
®

SEH Systems – Glass Systems

• Glass Fibers

• Tyfo® SEH-51A 

• Tyfo® WEB

• Epoxies

• Tyfo® S Epoxy

• Tyfo® SW1S Epoxy

• Tyfo® S-T Epoxy

• Thickened Tyfo® S and Tyfo® S-T Epoxies
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Tyfo SCH Systems – Carbon Systems

• Carbon Fibers

• Tyfo® SCH-41

• Tyfo® SCH-41-2X

• Tyfo® SCH-Mark V

• Tyfo® SCH-11UP

• Epoxies

• Tyfo® S Epoxy

• Tyfo® SW1S Epoxy

• Tyfo® S-T Epoxy

• Thickened Tyfo® S and Tyfo® S-T Epoxies
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Tyfo® SCH-41 Tyfo® SCH-Mark V



• Introduce a watertight layer in 

the layup 

• Test the laminate

– Pressurize laminate over 

approximate 1 ft opening with 

96 in. diameter curvature

– Test laminate to 400 psi min

Watertightness Test Apparatus at SGH 



Watertightness Validation Testing
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Tyfo® Fibrwrap ® Systems retain water 

tightness characteristics to pressures 

beyond 400 psi and up to rupture strain. 



Watertightness (Round 2) Testing
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Watertightness (Round 1) Testing

9



Hand Layup Anomalies

• The imperfections below are the most typical of those seen during 

inspections of previously applied CFRP

• Blisters / Voids

• Wrinkles (misaligned fiber strands)

• Fiber Separation (gaps at butt splice)

• Insufficient Epoxy Top Coat
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Hand Layup Anomalies (continued)

• Typical projects have an affected surface area <0.5% of the total 

installed surface area

• Question: Are these anomalies affecting the long term lifespan of the 

installed Tyfo Systems?

• Department of Defense’s Composite Materials Handbook allows 

for defects of <1% of the surface area in fracture critical aircraft

• No current guidelines in AWWA 

Standard for CFRP

or third party testing*

*New AWWA CFRP Standard Pending
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Test Specimen Preparation
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Gap (Insufficient Butt-Splice Tolerance) Imperfection

13



Waviness Imperfection
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Void Imperfection
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Improper Fabric Saturation Imperfection
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Defect Criticality Testing (Phase 1)
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Void Imperfection Inspection After Testing
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Aerospace Accelerated Durability Testing
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Accelerated Aging Testing Using the Arrhenius Model
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Tyfo SCH-41 System Panels on the Yolo Causeway
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Tyfo SEH-51 System Panels on the Yolo Causeway
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15-Year Exposure Testing of the Tyfo Systems
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Aotea Quay Overbridge – New Zealand
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In 1996, Wellington’s Aotea Quay 

Overbridge became the first bridge in 

New Zealand to be seismically 

strengthened with FRP composite 

materials. 

In 2013, a panel was carefully abstracted 

and tested at a certified laboratory



18-Year Exposure Testing of the Tyfo SEH-51 System

25

0

10

20

30

40

50

60

70

80

90

Tyfo® SEH-51 Controls 18-yr-old Tyfo® SEH-51

T
e

n
s
il
e

 S
tr

e
n

g
th

, 
k
s
i

0

1

2

3

4

5

Tyfo® SEH-51 Controls 18-yr-old Tyfo® SEH-51

T
e

n
s
il
e

 M
o

d
u

lu
s
, 
M

s
i

Strength: 79% retained Modulus: 6% increase



The Four Cornerstones of our Products and Services
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Product Qualifications Installer Qualifications

Design Qualifications Field Quality Control


