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RECEIVED 

O S T I  Project Objectives- Second Quarter 
Experimentally quantify applicant materials 

0 Initiate and build experimental prototypes 
Continue development of testing protocols and methods for feasibility 
studies 

Technical Milestones 
0 Experimental evaluation of potential candidate materials for molds 

Initial drawings for rotary prototype approved and construction date 
targeted 

0 Refinement of in-house prototype gas delivery system for maximum 
energy efficiency cost analyzed and detailed specifications developed 
Trial run for alternate release materials conducted 

Summary 

Projected timeline for working prototype of rotary furnace appears to be on 
schedule. Possible lag in testing studies due to holiday schedule of 
subcontractor. Materials testing for electric prototype hearth plate completed. 

Manpower and time for testing of prototype must be carefully detailed to insure 
meeting target goals. Space for design testing must be acquired that means 
additional financial burden for A.G.I. 
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Objective 1: Materials Testing 

We have continually stressed that the two most critical material parameters for the success 
of the rotary hrnace are the hearth plate and the molding release powder. Both of these 
issues have been solidly addressed in this quarter. 

We have tested the three best candidates for hearth plate material this quarter. 
Although we had to use our in-house gas furnaces for the testing, one of the 
materials combines the best heating efficiency with the least “sticking” 
tendency. This material will be used for the electric prototype. 
The molding release powder is mainly used for preventing the glass from 
adhering to the hearth plate while the glass is softening for pressing. We 
recently visited several companies in Japan who also repress glass. The release 
agent that they use is Boron Nitride. We have identified a supplier within New 
York state, but our concern is the very high price of this material. We are 
bringing in samples of different grades for experimentation, but our focus 
continues to be to eliminate the need for any powder. 
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An additional area for material testing was addressed during this quarter. Once the glass is 
in the tool (mold) for pressing, the glass has the potential to adhere to the metal that the 
tool and die are made from (usually steel). Both the powder and a spraying of a carbon 
product are currently used to reduce this problem. Alternate materials for the tooling 
and/or surface coatings of the steel need to be identified and tested. During this quarter, 
we conducted some off-site test runs on two candidate coating materials: platinum and 
titanium. 

A tunnel krnace with three heating zones and nitrogen environment was 
rented for study. One glass type was studied for both materials with the 
variable being the temperature of the zones and the time in which the molds 
were kept in each stage. Both materials failed to prevent adhesion of the glass 
to the mold. However, the nitrogen environment did yield parts that did not 
have the characteristic haze normally found on molded blanks. 

Objective 2: Prototype Development 

As explained in the last quarterly, we are building two prototype hrnaces: one gas and 
one electric. Progress has been made for both. 

The gas prototype is being used to experiment with alternate fire brick 
materials that will hopefully reduce energy waste. Working with technical 

_,” , < y l t a n t s  from refractory suppliers, &e have identified an alternate material 
-7 that we have ordered and are expecting to have in place within two weeks) 

Additionally, working with thermal process experts, we have developed a plan 
for fabricating two burner manifolds consisting of three independently 
controlled burners per manifold that would be controlled by needle valves from 
each molding chnician’s workstation. As part of this plan, two digital 
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temperature readouts would be installed to monitor both fbrnace temperature 
and molding press temperature. 

0 Drawings have been approved for the manufacture of the electric rotary 
hrnace prototype. This is a change from our original plan to modi@ an existing 
piece of equipment. The plate which we would have used for the rotating table 
was constructed of very thick stainless steel. Heat calculations proved that this 
platform would act more like a heat sink than a heat transfer site. The design 
that we are having constructed will utilize four zones to preheat the glass by 
radiant means. The final working zone will be equipped with a small 
recirculation blower which will wash the glass in high velocity furnace gas to 
provide convective heating. This design is intended to allow highly uniform 
heating of the glass to the softening temperature without exceeding the 
temperature at which the glass will stick to the hearth plate. The combination 
of the stagnant radiant heating zones and the recirculated working zone should 
significantly reduce the energy consumption of the hrnace since there will be 
no stack gas losses. The sixth temperature control zone will be used to power 
heating elements which will control the temperature of the work zone 
vestibule. This feature will prevent localized cooling of the fbrnace work zone 
by air drawn into the hrnace. The fbrnace pressure will remain neutral which 
will greatly reduce and even eliminate the heat that the operator feels. 

Objective 3: Testing Protocols and Methods 

Last quarter we addressed our concerns about how would we measure various parameters 
and store that data once it was obtained, Although we have made some progress in this 
area, it continues to be an issue that needs further clarification and research. 

With the purchase of a parts coordinate measuring system, we now have the 
ability to determine the geometric tolerances of the molded blanks. Since this 
system can also be used to qual@ tooling, we believe that we have the ability 
to develop the data necessary for our future experiments with the prototype 
furnaces. 
The two prototypes have data outputs which can be sent to computer files. 
This will begin the process for capturing the history of each blank run. 
However, we still need protocols for determining the role that technique plays 
in the final blank geometry (ex. :wedge/warp/folds). 

Summary and Technical Milestones 

Original project schedule continues to be met. In spite of radical shift in the 
construction of the electric prototype, still appears that it will be on-line within 
project time frame. 
Hearth material selected. Alternate release powder identified. 
Plan developed for increasing sophistication of gas prototype and cost 
developed. 
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Technical parameters established and drawings approved for electric prototype 
with greater energy conservation potential than originally predicted. 

We believe that we have made significant advances in this period. We expect to be able to 
finish this project within the original time frame and within the projected budget. We 
believe that this project may become the seed for a future ATP proposal focusing on 
developing a state-of-the-art manufacturing photonics process. 


