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WHY?

What is the DCP project?

Why is the project necessary?

WHAT?
What have I developed?

HOW?
How does it support the field of research?

DOES IT WORK?
Does it work with the existing impact system?

NEW COUPON

CONCLUSIONS
What contributions are made to the field?

OLD COUPON
Does it work with traditional coupons?

Does it work with a new coupon design?



This work was conducted as part of a UNSW 

PhD degree in association with the Durability of 

Composite Propellers project, an international 

joint research effort between UNSW AMAC CRC 

(AU), DSTG (AU), IFREMER (FR) and DGA (FR).
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Damage area decreased for 

wet impacts due to reduced 

peak impact force.

Damage area increased for 

wet impacts due to 

increased peak impact force

KWON, Y. AND 
CONNER, R., 2012

HAMPSON, P.R. 
AND MOATAMEDI, 

M., 2010
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LABORATORY-SCALE, 
INSTRON INTEGRATED, 
UNDERWATER IMPACT SYSTEM, 
METHODOLOGY AND RESULTS
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• Red marks indicate the time of water entry. 

• No difference in dry (air) and wet (UW) velocity profiles during 

water entry or just prior to coupon impact.

• Energy absorption of water damping increased with impact 

energy
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 =

𝟏

𝟏 +  𝜷

β = 6.1 ±13%

β =
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𝟐
− 𝟏

Added mass factor: 

β = 7.6 ±8.0%
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1. EQUIPMENT
An existing, standardised and calibrated drop tower was retrofitted with a tank inside the impact chamber 

and successfully used for underwater impact testing in a traditional laboratory environment.

2. METHOD
The ASTM D7136 standard of composite impact testing is unsuitable for assessment of the impact 

performance of submerged laminates as submersion has an insignificant effect on impact response and 

impact tolerance. 

3. COUPON
A larger, 300x300mm2 coupon design was found to offer sufficient compliance to reliably measure the 

change in impact response and impact resistance of submerged laminates as opposed to laminates in air.

4. FSI EFFECT
The added mass factor was 6.1 +/- 0.8 for 10J impacts and 7.6 +/- 0.6 for 20J impacts.

Impact damage areas for submerged laminates were 60% smaller than for impacts in air due to 

approximately 30% reductions in submerged peak impact forces. 
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Does anyone have any questions?

rowanc111@gmail.com

+61 4 5738 1690

https://www.linkedin.com/in/r-caldwell/

THANKS
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