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Establishment of a Prototype-less Development Process
by Functionality Evaluation and Sensitivity Setting using
Numerical Simulation for Combustion to Melt
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Production Department Technology Sector Production Technology Division manufactures high-purity
synthetic silica glass used in semiconductor lithography system and flat panel display (FPD) lithography
system. Silica glass synthesis involves complicated reactions such as combustion and melting, so it is
difficult to measure and predict the state inside the furnace. For this reason, in the past, to improve quality
and productivity by changing process conditions, it was essential to perform trial production and quality
confirmation with actual machines multiple times, which caused enormous development costs and
problems in mass production stability. In this study, we have established an actual prototype-less
development process to solve the problem.

Experiments were conducted using computer-aided engineering (CAE) for comprehensive functional
evaluation. To achieve a two-step optimization using CAE, we first worked on a bird’s-eye view of the
entire system by process-function deploying. The process-function deploying was performed by multiple
engineers on the desk, and the system could be visualized as a process function deployment table. By
taking up the control factors and error factors extracted from this and comprehensively evaluating them
using CAE, we achieved a two-step optimization by CAE. By substituting CAE for the actual machine
experiment required in the conventional development, highly reliable process conditions could be
established in a short period of time, and productivity was improved.
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Best Comparison Gain | Best Gain
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Confirmation
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69.4 61.5 7.9
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