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ABSTRACT

This paper proposes a method to process the shape of an optical transmission road and attempts to determine the
most suitable single processing method for an acrylic plate optical transmission road. In addition, by manufacturing
an automatic pattern processing device to generate certain shapes on the acrylic plate at regular intervals, and
measuring the illuminance of the patterned acrylic plate optical transmission road, the measured illuminance was
confirmed to fall under the KS illuminance values presented in Table 1. In conclusion, when an incident light of
approximately 20,000 Ix is applied, the transmission illumination is approximately 200 Ix, which represents a
transmission rate of approximately 1% for incident light and corresponds to the KS illumination criterion F.
Additionally, the right-angle triangular pyramid base size (A) processed at a temperature of 350 °C for one second
was 2 mm, exhibiting the largest transmission illumination of 280 Ix. When the transparent acrylic plate was set to
a constant size of 1.6 mm at the bottom of the right-angle triangular pyramid, the fastest response occurred at a
processing tip temperature of 350 °C (0.04 s). On the other hand, it took 10 s to process the size of the bottom of
the right-angled triangular pyramid at a temperature of 200 °C to 1.6 mm, and it was confirmed that the optical
transmission efficiency was significantly reduced because of the burr that occurred at this time.

Keywords : Pattern Machining(Z{E 7|3), Solar Transmission(EH 2F2t &), Illuminance Measurement(Z=E ZH),
Thermostatic System(2< X0 A|AE!), Automatic Motion Control(Z2 At | 0f)
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Table 1 Illumination Values according to Light

Classification and  General  Activity

Type(KS A3011)

Activity Type Light Range (Ix)
Sample-specific work in a dark 3.4-6
atmosphere (A) -
Intermittent start-ups in a dark
atmosphere (B) 6-10-15
Simple start-up in a dark
atmosphere (C) 15-20-30
Simple start-up for a while (D) 30-40-60
Frequent Startup (E) 60-100-150
Start-up of high luminance or
large object targets (F) 150-200-300
Normal luminance contrast or start-up
of small object targets (G) 300-400-600
Low luminance contrast or start-up of
very small objects (H) 600-1.000-1,500

Light

Machined shape

(a) Reflection on the side
Fig. 1 Reflective Appearance of Light by Pattern Type

(b) A Frontal Reflection
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Fig. 3 Drawing of the Tip Model
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Fig. 8 Machining Shape at Top View
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Table 2 Illuminance and Size according to Machined
Temperature (Machined Time 1.0 second)

Temperature (C) |l Size A (mm) | Illuminance (Ix)
200 1.4 85
250 1.6 195
300 1.8 235
350 2.0 280
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Table 3 Illuminance variation table regarding added

experiments
Temperature || Size A | Machined time | [lluminance
() (mm) (sec) (Ix)
200 1.6 10.0 125
250 1.6 1.0 195
300 1.6 0.5 192
350 1.6 0.04 202
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