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Disclaimer

This document was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor the University of California nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsibility for
the accuracy, completeness, or usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately owned rights. Reference herein to any
specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise,
does not necessarily constitute or imply its endorsement, recommendation, or favoring by the United
States Government or the University of California. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States Government or the University of California,
and shall not be used for advertising or product endorsement purposes.

This work was performed under the auspices of the U.S. Department of Energy by University of
California, Lawrence Livermore National Laboratory under Contract W-7405-Eng-48.
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LLNL Input

In this quarter, LLNL personnel traveled to the Alcoa Technical Center to discuss the
current status of simulations and experiments. The previeusgd deficiencies of the
fracture moel were discussed in detail as were ways to improve its functional form to
ensure reasonable behavior over a wider range of pressures and strain rates. Additional
experiments to calibrate the model at low strain rates and high triaxiliaty were reviewed.
We expect that ATC will provide the refined fracture model to LLNL shortly. Once
available, appropriate modifications will be made in the FEM subroutines, and the
validation process for ingot fracture will continue.

A simulation is being performed to vdhte the FEM model for a production facility mill
configuration. The current focus is on the evolution of the deformed slab shape with
increasing number of reduction passes. A detailed comparison of the slab side profile
with experimental results is aently being carried out to identify key parameters
controlling the simulated shape. Preliminary results show that the friction model plays a
dominant role in the intermediate and final profile shapes. Using details of the deformed
shape as a validatio metric, additional simulations will be performed to optimize
parameter values.



Alcoa Input

Protected CRADA Information

Quarterly Report Alcoa Contract 74518, Development of A rolling Process Design
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From July 1, 2003 to September 30, 2003

» Conpleted additional torsion fracture data and lower strain rate tensile fracture data
of Alcoa’s 5xxx alloy. These two sets of data will enable Alcoa personnel to develop
an advanced fracture limit diagrams in 4Q, 2003 for LLNL modeling use.

* LLNL team visited Alcoa Center on August 25 and 26, and had successfully
implemented a version of ALE3D to Alcoa parallel computing system. The visit also
generated additional interest of using such tools to describe the evolution of edge
profiles of rolled slabs.

Note:
1. Alcoa proprietary data means the data was developed by Alcoa before this
CRADA activity started
2. Protected CRADA information means Alcoa data was produced in performance
of this CRADA project. This data can not be released for 5 years
3. All data geneated by LLNL under this CRADA project is restricted under the
rules governed by “Protected CRADA Data”
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Milestone Log

Development of a Rolling Process Design Tool for Use in Improving Hot Roll Slab

Recovery
Identification Number Description Planned Completion | Actual Completion Date|
Date
1. Constitutive model defined: 3/02 3/02
PQ3
2. Fracture model defined: PQ% 9/02 9/02
3. Friction model defined: PQ3 3/02 3/02
4, Finite element model 6/02 6/02
constructed: PQ4
5. Rolling data produced: PQ6 12/02 12/02
6. Initial code validation studies 6/03 6/03
completed: PQ8
7. Validate models in a 12/03
production configuration:
PQ10
8. Complete parameter study: 6/04

PQ12




