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Context
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1. Applications w/ large static loads

and long time periods

e Seals, packers, mud motors etc.
e Combined cycle/time dependent crack growth

2. Purpose

e Obtain crack growth rate law parameters
e Efficient and reliable execution
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Material Definition “Endurica CL_ s/ Rubher
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Precedents
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Combining Cycle- and Time- Dependent Crack
Growth Rates

E_(Ej .(dc dtj
dN dN cyclic dt dN steady

G. J. Lake, P. B. Lindley, Journal of Applied
Polymer Science, Vol. 8, pp. 455-466, 1964
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Testing Hardware
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Quasistatic Strain Ramp Protocol
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Crack Tip Imaging and Measurement

Endurica

Get Durability Right

1455 gmin 66 min =
14

1356F 204 min .

192 min

| T —— e e ——

11.5 ' e

I

11

105 .

10

axel

physical testing services

Schiumbergep



Crack Length history and curve fitting
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Creep Crack Growth Rate Law
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Time-dependent fatigue crack growth
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Conclusion

* Developed procedure for observing time-dependent creep-crack
growth rate law

e Useful when designing against loads that must be supported over a
long period, or when analyzing mixed cyclic and time-dependent
crack growth

* The slope of the creep-crack growth rate law may differ from the
slope of the fatigue crack growth rate law. Indeed, in the case of filled
HNBR, the creep slope was significantly higher than the fatigue slope
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Characterization Toolbox for Durability
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Creep Module

Quantify Creep Crack Growth

Rate Effects

Cyclic Softening Module
Quantify Cyclic Softening
Effects
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