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Failure analysis of thermal sight device
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Abstract In this study, we investigated the cause of failure of a thermal sight device and attempted to
establish a solution for the failure. A thermal sight device with an LCD panel was disassembled and
inspected to determine the cause of failure. The failure phenomenon was classified as a burnt LCD panel
based on observation of the inside of the housing. Based on the inspection results, it was estimated that
excessive light was the main cause of failure. We clarified the mechanism of LCD failure according to
a solar simulation test, surface measurement, and an analysis of the damaged surface. As a result of the
test, it was found that when exposed to 30-klux light for 5 minutes, the housing was damaged, and when
exposed to 60-klux light for 30 minutes, the LCD's liquid crystal was damaged. As a result of analyzing
the test results, it was confirmed that the thermal imaging sight did not cause malfunctions in the
artificial light source. This means that the LCD failure could be attributed to excessive light and
insufficient thermal resistance. Also, the problem of the thermal imaging sight was confirmed to be the
operator's error rather than the quality of the product. Based on the results of the failure reproduction
test, we propose an improved design to control the amount of light that enters through the ocular. The
results of the study could be used as reference samples and could be useful for another study on failure

analysis of an optical device.
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Fig. 1. Structure of thermal sight device
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Fig. 2. Photograph of Ocular and LCD panel
(a) Ocular (b) LCD panel
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Fig. 3. Photograph of thermal sight device failure
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Table 1. Failure analysis and test method

Possibility of failure

Failure factor (test method)

Mechanical

Chemical Low

Overstress

failure Electrical

Environmental High(overlight test)

(Light)
Mechanical
Chemical Low
Degradation Electrical
failure
Environmental High(Light exposure
(Light) frequency test)
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Fig. 4. Light radiation test system of thermal
sight device
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Fig. 5. Failure reproduction test
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Fig. 6. Photograph of LCD panel housing failure
(2) LCD Panel (b) Damage area of housing

b

Fig. 7. Photograph of LCD liquid crystal failure
(2) LCD panel (b) Damage area of liquid crystal
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Table 2. Overlight test

Quantity of Duration time -

No Part light(klux) (min) Failure
1 30 5 O

2 Housing 40 5 (0]

3 80 5 0]

4 LCD 40 30 X

5 Liquid 60 30 ¢}

5 crystal 20 30 o
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Table 3. Light exposure frequency test

Quantity of | Duration |Number of| _ .

No Part light(klux) | time(min) cycle Failure
1 20 5 1 X

2 20 5 5 O

——1 Housing

3 20 5 10 O

4 20 5 15 (0]

5 | Lep 40 30 5 X

6 Liquid 40 30 10 O

7 | crystal 40 30 15 0
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Table 4. Light exposure duration test(LCD liquid

crystal)
No. | Quantity of light(klux) | Duration time (min) | Failure
80 5 X
2 80 10 (0]
3 80 15 O
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