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Improving Dimensional Accuracy of Micropatterns by Compensating Dynamic
Balance of a Roll Mold
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Abstract: In the fields of display, optics, and energy, it is important to improve micropattern-machining
technology for achieving small patterns, large surface areas, and low cost. Unlike flat molds, roll molds have
the following advantages: they can be manufactured within a short time, larger surface areas can be obtained,
and continuous molding can be achieved. In this study, we aim to investigate the causes for errors in the
shapes for a micropattern-machining process, and we show that by compensating the dynamic balance of roll
molds, the dimensional accuracy of machined parts can be improved. The experimental results show that
dynamic-balance compensation for a roll mold reduced the mass unbalance and the vibrations of the roll mold,
and as a result, the dimensional accuracy of machined micropatterns has been improved.
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Table 1 Reduction of the vibration

Amplitude of
Before After

Vibration
Vel. (RMS) mm/s| 0.076 0.007
(RMS) pm 1.45 0.14
Head .
Disp. (Peak) m 2.05 0.19
(P-P) um 4.11 0.38

Vel | (RMS) mm/s| 0.044 | 0.004

Tail
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Disp. (Peak) (m 1.2 0.11

(P-P) um 2.4 0.22

Fig. 7 Machined surface after balancing
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