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Initial Predictions of
Constant Strain Rate Tests



4 Calibration 3A Predictions of CSR Tests
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5 Closer Look at Calibration 3A CSR Behavior
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Manual Calibration Adjustments



7 Manual Adjustment of K
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8 Manual Adjustment of Kh
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91 Manual Adjustment of Kh

15

Transient Strain Evolution Eqn.

8
tr
={exp 1K (1

trE
- 2

e-tr*
— 1

Kh Stress Dependence

Ss

10 -

5 -

0
100

.
••
••
.

•
• • • S:

•

Exp

Cal 3A

- - Cal 4C0a

161
°I-ZZ 0-rr (M Pa)

1 02

60

50 -

40 -
0-zz - 0-rr

(M Pa)
30 - - - - --- - - - - -- -- -- -- -

.. - - - _ ....-.. ... -... - - - - - -_............- .. - -. ,. .......

20 - .

,,,, ,..- ...

.e.,''.-
_.....

.4:1

V

Cal 4COa CSR Behavior

10 -

5 1 10 20

EZZ EZZ ( to) (%)

115

— Exp

- - - Sim

- - - 10-4 1/s
- - - 10-5 1/s

- - - 10-6 1/s



10 I Manual Adjustment of Transient Strain Limit
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11 I Manual Adjustment of Transient Strain Limit
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121 Manual Adjustment of Transient Strain Limit
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131 Manual Adjustment of Steady-State Rate
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14 I Manual Adjustment of Steady-State Rate
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151 Manual Adjustment of Steady-State Rate
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Optimization of Parameters



17 Residual Construction

Constant Stress
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181 Calibration Procedure

Turn off steady-state
mechanism 3 (sinh term)

2. Fit remaining steady-state
mechanisms against direct
measurements of steady-
state slopes

Set ph = 0 for simplicity
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191 Trial Run of Optimization Routine
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20 I New Calibration
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211 Different Measures of Quality
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231 Summary

Calibrating only against constant stress tests leads to poor
constant strain rate predictions.

Transient strain evolves too slowly at first and then too
quickly later.

Manually adjusting the parameters captured constant strain rate
tests, but appeared to harm the constant stress predictions.

Optimized parameters to acceptably capture both types of tests.

a. Different measure of quality
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25 _ Examples of Thermal (Static) Recovery
Aluminum 1100 at 300°F
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261 Thermal (Static) Recovery

Add a term to hardening evolution equations

(h = Hr e\./ID —
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Internal state variable conjugate to h is no longer eP

_ Responsible for higher secondary creep rate above 80°C ?

4. Is it negligible at room temperature over long times?
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