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A. Parties

The project is a relationship between the Lawrence Livermore Natiohal Laboratory (LLNL) and 
Rockwell Science Center, Rockwell International (Rockwell). :.

-

B. Project Scope

University of California
Lawrence Livermore National Laboratory 
7000East Avenue, -795
Livermore, CA 94550 

Rockwell Science Center, Rockwell International 
1049 Camino dos Rios 
Thousand Oaks, CA 91360 

The Russian Federal Nuclear Center - All Russian Institute of Technical Physics (RFNC-VNIITF)
and the Institute �·or Metals Superplasticity Problems (IMSP) have developed a superplastic roll
forming technolo�s that is unique worldwide and permits complex axisymmetric components,
such as car wr.�els and turbine disks, to be formed in one metal forming operation. Current
technology for making such components outside Russia requires either casting parts (with
subsequent inferior mechanical properties) or forming several components followed by machining
and welding operations. The RFNC-VNIITF approach offers the opportunity to manufacture a
strong component in one continuous, economical operation. The resulting product could find
acceptance in a high volume, highly competitive marketplace.

The overall objective of this project is to further evaluate and demonstrate the superplastic roll 
. 

- -

forming technology which has been developed .by RFNC-VNII1F to the manufacturing of 
axisyrnrnetric structural components, particularly wheels, either for passenger cars or cargo trucks. 
This project expands upon work done on a Thrust One project in which Russian-designed 
automotive wheels will be manufactured from three different aluminum alloys - 69)0, 7475 and 
6061. The Thrust One work will establish the f�bility of using this pr?C�ss for the 

. . manufacturing of automotive wheels and begin to establish the aluminum alloys and material 
microstructures that are required for succes;ful forming using this technology.· In the Thrust Two 
project described in this report additional information was gained on the materials and 
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microstructure reqtiired for sufi~kistic rolI forming. Specificallyari ukrahighstren=ti aluminum

alloy and an ahuninum casting alloy were formed into wheeIs. In addition, a truck wheel was

manufactured ad a conceptual design for a wheel manufacturing facili~ was deveIoped. Work on

roil forming &ng & ‘ul&gh’&erigth &rr&~ alIoy “md a casting &oy was done by IMSP,

while work on roll forming of a truck wheeI and the wheel manufacturing facility was done by

RFNC-VNIITF. With this information Kaiser and RockweIl can establish the economic fmibfity

and appropriate market segments for this technology. The f~bility of high volume production

can then ako be assessed and a conceptual whed manufacturing facility evaluated.

C. - Technical

The work performed under this CRADA had four specific tasks

1) EvaIuate/demonstrate whed manufacturing using an uhrahigh strength aluminum alloy (work

performed by IMSP). The alloy. for this task was aluminum alloy 7055, which has a minimum

yield stren=ghof 90 ksi and was obtained Ilom Russian sources. The as-formed wheel was heat

treated after forming to an overaged condition, which shouId provide optimum stress comosion

resistance as required for good corrosion resistance in commercial wheels. Work on this task

provided vaIuable information on the range of alloys and microstructure that can be successfully

roll formed and wouId establish the faibiIity of making a strong, ultra-lightweight wheel with

significant performance adwum:ges ‘over existing wheds. Three wheeIs and two preforms were

received from IMSP that were”manufactured from the 7055 aUoy. A report was also nxeived

describing the processing pr’xedures used to manufacture these wheeIs. Comparisons will be

made of the forming characteristics of this alloy relative to the Russian aluminum alloy AVT, the

American alloys 7475 (coarse grain), 7475 (fine grain) and the 6061 alloy previously used in roll

forming studies.

2) Evaluate/demonstrate wheel manufacturing using an a,luninum sting a.lJoy(work p-fomd ----

by IMSP). Current roil forming practice at RFNC/VNIITF requires forging a blank into a

preform. This preform is then superplastically roll formed into the desired axisymrnettic shape. In

this task the forged preform was repk.ced with a cast preform. A typical aluminum casting alloy

(A1295) was used and forged into the requimi shape and th& subsequently superplastic roll

formed into a wheel. Work on this task provided val@bIe idormation on the range of alloys and :

microstructure that can be successfully roll formed. It couId aIso have a big impact on the

economics of the process. Substitution of a cast preform for a forged preform wotdd elimimte the

forging step in the roll forming process. This change could dramatically Iower the-cgst of making

wheeIs, using this technology.. Three wheels were received from IMSP that were ‘&&ufactured ....------- ... . . ...
from the A1295~loy. ‘~-~pofi&w-&–-&soreceived describing the processing procedures used to

—-----—---———- --—----- ..--.—--- . - ---—=...... _____..___________________.

manufacture these wheeIs. Comparisons will be made of the forming characteristics of this alloy
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relativeto the Russian ah.uninum alloy AVT, the American alloys 7475 (coarse grain), 7475 (fine

grain) and the 6061 alloy previously used in roll forming studies.

3) Evaluate/demonstrate truck wheel manufacturing (work performed by RFNC-VNIITF). Work

on previous tasks has focused” on automotive wheels. Work on this task involved using the

superplastic roll forming technology to manufacture a truck wheel of Russian design. The 6061

alloy was used. The work established the fmibly of forming larger sized components,

specifically truck wheels, for which there is a large market. Three txuck wheels and two preforms

were received from RFNC-VNIITF that were manufactured using the superplastic roll forming

process. A report was ako prepared describing the processing procedures used to rnanufzture

these wheels.
.-

4) Conceptual design of a wheel production line (work performed by RFNC-VNIITF). In this

task, the equipment and procedures that would be used for high volume, commercial production of

car wheels was studied. The results of this study were documented in a report. This work wiIl

help establish the material and processing costs for making wheds using the superplastic roll

forming technology. With this information the economic feasibility and appropriate market

segments for technology can be established. The report could also form part of a business plan

that would be used to establish a Russian-based industry for manufacturing wheels using the

superplastic rolI forming process. The objective of this production line is to produce automobile

wheds at the highest production rate possl%I(n.The production line should be capable of high

volume production - producing over 1 m.illio-).wheels year. In this conceptual study consideration

was given to thermo-mechanical processing of the as-received material, p~forrn manufacturing,

preform heating and’movement before isothermal rol.Iforming, isothermal roll forming, part

removal and final machining and finishing operations required to manufacture a finished wheel.

The study specified in detail the equipment used and the specific operations performed in each step
.. . ..-—

in the process.

D. Partn,er Contribution

Rockwell’s contribution to this project was to evahate the Russian processing technology,

materials and formed parts. This work was b&ed on p~vious projects that Rockwell had

completed with IMSP and RFNC/VNHTF. This work was documented in internal Rockwell

reports.

,-.

Lawrence Livermore National Laboratory also evahmted the mecha.n.kd properties of the as-formed

. wheds and the proci%ing characteristics of the starling materiaI,forged preform and fihal wheel.-—. .— ...- —---——._.__-..._.--.__-__,&._...________ —-- .—---— —- —-—___________________ ....—-...-
The results were documented in reference (a) below.
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