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A Study on Improving the Temperature Environment for Signalling Electronic Equipment
Takuro Shindo*, Hiroyuki Fujita, Tsuyoshi Kamiya, Ken Takasaki, Ryuto Isshiki (Railway Technical Research Institute)

There has been a strong need for a lifetime extension of signalling equipment in hopes of reducing replacement costs. The
practical life of signalling electronic equipment depends on the temperature of some components and the solder joints with the
substrate, thus it is possible to prolong the lifetime by improving the using environment. In this paper, we tested a material that
suppresses the temperature rise inside the box caused by the sunlight on it, and verified the effect of suppressing the temperature
rise outdoors. In addition, based on the suppressing effect, we reported the effect of extending the life of electronic equipment along

the railway line.
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Fig.3.  Thermal camera image of test scene.
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Fig. 4.  Temperature at the top level in each railway level
crossing control box at 10/3.
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Fig. 5.  Temperature at the bottom in each railway level
crossing control box at 10/3.
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Fig. 6.  Temperature at the top level in each railway level
crossing control box at 10/4.
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Fig. 7.  Temperature at the bottom in each railway level
crossing control box at 10/4.
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Table 2 Average temperature difference of each railway
level crossing control box with no construction (top level).
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@ 1.5 -2.4 -2.4 -2.8 -1.6 1.2
® 01 ] -011] -02 1] -021]-01 0.1
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Table 3 Average temperature difference of each railway
level crossing control box with unmeasured (bottom).
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Table 4 Maximum temperature difference between each
railway level crossing control box and unmeasured (top level).

A_ER | 9129 9/30 10/1 102 10/3 10/4
H
@ 51 | 6.2 | 5.8 | -6.3 | 5.1 1.8
@ 52 | 64 | 62 | 64 | 53 | -1.9
® 48 | 5.7 | -5.9 | -5.8 -5 -1.7
©) 64 | -79 | ‘7.9 | -82 | 64 | -24
@ 55 | 6.7 | 6.6 | 6.8 | -5.7 | -1.8
® 05 | 04 | -0.8 | -05 | -0.3 | -0.2
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Table 5 Maximum temperature difference between each
railway level crossing control box and unmeasured (bottom).

SER | 929 | 9/30 | 10/1 | 1022 | 10/3 | 10/4
H
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® 04 | -0.8 | -1.4 | -1.4 | -1.2 | -0.1
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