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Analysis of the Effect on the Performance of Ceramic Metal Halide Lamp by the
Loss of Elements that have been Filled in Arc Tube
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Abstract — A Ceramic Metal-halide lamp is achieved by adding multiple metals to a basic mercury discharge. Because
the vapor pressure of most metals is very much lower than mercury itself, metal-halide salts of the desired metals,
having higher vapor pressures, are used to introduce the material into the basic discharge. The metal compounds are
usually polyatomic iodides, which vaporize and subsequently dissociate as they diffuse into the bulk plasma. Metals with
multiple visible transitions are necessary to achieve high photometric efficiency and good color. Compounds of Sc, Dy,
Ho, Tm, Ce, Pr, Yb and Nd are commonly used. The maximum visible efficacy of a Ceramic Metal Halide lamp, under
the constant of a white light source, is predicted to be about 450lm/W. This is controlled principally by the chemical fill
chosen for a particular lamp. Current these lamps achieve 130lm/W and these life time are the maximum 16,000[hr]. So
factors of performance lower are necessary to improve lamp performance. In this paper, we analyzed factors of
performance lower by accelerated deterioration test. The lamp was operated with short duration turn-on/turn-off
procedure to enhance the effect due to electrode sputtering during lamp ignition. The tested lamp that was operated with
a longer turn-on/off(20/20 minutes) showed blackening, changed distance between electrodes and lowered color rendering
& color temperature by losses of Dy at 421.18nm, I at 511nm, T1 at 535nm and Na at 588nm compared with the new

lamp.
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: Ceramic Metal Halide Lamp, Accelerated On/Off Test, Arc Tube, Wall Blackening, Tungsten
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Fig. 1 In the cylidrical section from the center of a ceramic
arc tube, discharge transport processes
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Fig. 6 The Wall Blackening phenomenon of the arc tube
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Table 1 Face ingredient analysis of the electrode

qa Z7] BUAR(%] | 435 FAAE (%]
C 46.91 26.08
0 32.59 47.38
Na 2.23 4.49
Al 1.73 3.60
I 4.78 6.62
W 9.32 8.98
He 2.45 1.992
B - 0.94
Dy - 1.47
B2 2V E5E wRMpe EHAME

Table 2 Face ingredient analysis of the arc tube

A =7 BURAARI%] | 4% EEAEI%)
C 5.50 17.15
0 63.65 50.96
Al 30.84 23.84
Na - 2.20
I - 0.88
W - 4.97
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