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Abstract

Quartz crucible is a key container for drawing semiconductor single crystal silicon, with main size specifications ranging from 16 to
37 inches. After the quartz crucible is made, diamond cutting blades need to be used for end face cutting and chamfering to obtain
the target height and port morphology dimensions. Due to the use of high-temperature arc method for crucible melting and forming,
the accuracy of crucible contour dimensions fluctuates within + 3mm, resulting in problems such as premature edge breakage, micro
cracks at the ends, rework and grinding during the cutting process, which affects product quality and production qualification rate.
This article proposes a method of using cutting pressure-position and velocity feedback compensation control to address existing
problems. By collecting cutting pressure in real time, denoising, and dynamically compensating for position and velocity adjustment,
the method ensures the uniformity of cutting depth in the circumferential direction of the crucible, reduces the probability of
premature edge breakage, and improves the quality of the crucible. Through simulation and experimental research, compared with
conventional cutting and chamfering methods, the new process algorithm can effectively improve the problems of cutting edge
breakage and chamfering defects, reduce the proportion of premature breakage by 10%, significantly improve the cutting yield, and
reduce the rework rate.
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