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Design of a Force Applying System for a Smart-phone Curved Glass
Molding System and Its Characteristic Test
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Abstract: This paper describes the design of a force applying system for a smart phone curved glass molding system and its
characteristic test. The force applying system is composed of a motor and gear, a rectilinear movement structure, a force sensor, an
LVDT (Linear Variable Differential Transformer) sensor, an up and down moving block, and so on. The system precisely controls the
applying force and time to the plane glass because the glass can be easily destroyed under applied force, and can be bent imperfectly.
As a result of the characteristic test, the curved glass can be manufactured using this system, and the holding time under ON force, the
applying force to the plane glass, the time for applying from ON to maximum force, and the holding time under maximum force at the

manufacture feasible temperature 620 C were found.

Keywords: plane glass, curved glass, molding system, force applying system, force sensor, LVDT sensor, rectilinear movement
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Fig. 1. Structure of force sensor and attachment locations of strain
gages of force sensor.
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Fig. 4. Manufactured force sensor.
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Table 1. Specific character of the manufactured force sensor.

Rated force | Rated output | Repeatability | Nonlinearity
™) (mV/V) error (%0) o)
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Fig. 5. Manufactured control system of force applying system.
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Table 2. Results and conditions of the characteristic test at
temperature 620C.

Holding Force Holding time .
. . .+ |Applied
No time under | applying | under applied force | Result

Oforceat | timeat |forceat620C

620C(s) | 620C(s) (s) )
1 90 70 50 500 Badness
2 100 70 50 500 Good
3 100 60 50 500 Good
4 100 60 50 450 | Badness
5 100 60 45 500 | Badness
6 100 50 50 500 |Breakdown

~—Temp. upper heater — Temp. lower heater

\
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Fig. 9. Graph of temperature curve in characteristic test at
temperature 620 C.
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