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Abstract: Recently, the demand of ceramic metal halide lamp has been expanded. Therefore, the lamp
with high efficiency and long lifetime are increasing and the evaluation of reliability is needed. In this
paper, the degradation phenomena of ceramic metal halide lamp was studied. The lamp was tested for
3000 on/off cycles with each cycle having a duration of 20 minutes on and 20 minutes off based on the
accelerated aging experiment based on "Reliability Standards RS C 0085". As result, the corrosion of arc
tube and leak was appeared from reaction between inner wall of PCA and chemical elements, and
distortion of electrode was resulted from difference of thermal expansion between arc tube of PCA and
electrode. Also, the efficiency of lamp was decreased by the change of inner pressure, operation
temperature, and driving voltage from wall blackening.
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Fig. 1. The wall blackening of arc tube.
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Fig. 2. Construction and dimension of Arc tube.
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Timer Fig. 5. Structural change of a arc tube by degradation.

Fig. 3. Accelerated degradation test equipment.
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Fig. 7. The change on the surface of the

inner
wall after accelerated degradation test; (a) Spherical

arc-tube and (b) Cylindrical arc-tube.
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Fig. 8. The change of temperature in the arc—tube; (a)
Spherical arc-tube and (b) Cylindrical arc-tube.

Table 2. The change of the electrical characteristic.

Spherical type Cylindrical type

Initial Test Initial Test

Voltage [V] 90.2 97.0 85 82.1
Current [I] 161 1.63 1.63 1.68
Resistance [2] 56.02 39.5 52.14 48.86

Table 3. The change of the optical power by degradation.

Spherical type | Cylindrical type

Initial | Test | Initial Test
Luminous flux [Im] | 10,960 | 8752 9300 7693

Efficiency [Im/W] 73.1 58.3 65.3 51.3

Luminous flux

degradation ratio [%]| 2.2 - 274
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