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An Experimental Study on the Lens Surface Temperature Distribution of P/C
Headlamp Using the Three Category of H4 Halogen Bulbs
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ABSTRACT

This Paper deals with the headlamp lens surface temperature distribution of P/C headlamp using the three
categories of H4 halogen bulbs. Glass is gradually replaced by P/C for the lens material of a vehicle headlamp
due to the weight reduction and stream lined body of a vehicle. With this trend, the newly established
standards for a headlamp with a P/C lens in Europe requires that the heat generated by a bulb should not
distort the lens surface. Also the requirements for the bulb of a headlamp are being enforced in U.S.A &
Europe. However, such requirements are not established yet in Korea.

By using three kinds (60/55W, 100/90W, 130/90W) of H4 halogen bulbs in this experiment, the surface
temperature distribution and Max. temperature on the lens were measured. The results of this study implies

the necessity of requirement for the bulb of a headlamp.
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Fig. 1 Flow chart for temperature measurement by

infrared thermometers
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2. Thermo scanner
4. Thermo tracer detector unit
6. Thermo tracer

1. Power supply
3. 16 test sample
5. Color monitor
7. Video fix 8. Color display

9. Computer 10. Color inkjet printer
11. Liquid nitrogen gas bottle

12. Goniometer 13. Baffle

14. Photometer detector 15. Screen

17. Photometry system 18. Photometry computer

Fig. 2 Schematic diagram of experimental apparatus

Table 2 Specifications of infrared thermometer

item Specifications

-Temperature measuring range:
-507C ~2,000C

Thermo |-NETD : 0.1 for blackbody at 30°C
-detector : HgCdTe (liquid nitrogen
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-accuracy : +0.5%/range full scale
-emissivity correcting control : 1.0~0.1
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Table 3 Max. illuminance variation by three kinds of
blubs

| | spec. | 6055W | 10090W | 13090W
PiClensof | Dippedbeam | 1200c> | 885k | 13041x | 12331
headlamp | Mainbeam | 721> | 160k | 207k | 208k
PIClensof | 1ved beam | 1200 | 9581 | 14881 1519
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Table 5 Deboer scale on measuring point of zone A

Glare illuminance deboer
Spec scale
Lx Ft-Cd
605SW | 0.60 0.0557 413
PClensof  ios00w [ 003 0.0864 375
headlamp
130000W | 108 0.1003 3162
. . 4,
oClensof | OUSSW | 038 0.0539 16
headlamp | 100090W | 115 01068 | 387
(Nonhood) ™\ cow | 138 0.1282 341
60/55SW | 089 0.0827 379
Glass lens of 5000w [ 1 25 01161 3.50
headlamp
13000W | 217 0.2016 0|
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Fig. 3 Light distribution pattern of P/C lens dipped

beam(60/55W)
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Table 6 Deboer scale when the dipped beam mis-aimed

upper 0.86°
Glare illuminance | Deboer
Spec
Lx Fi-Cq | scale
60/5SW | 607 | 05639 | 212
P/C lens of
L 10090W | 679 | 06308 | 202
headlamp
13000W | 806 | 0.7488 | 1.88
Lsossw | s | osoe | 222
P/C lens of headlamp
10090W | 895 | 08315 | 179 |
(Non hood)
13090W | 994 | 09234 | 169 |
605SW | 607 | 03639 | 212
Glass lofheadlamp | 10090W | 102 | 09476 | 167 |
3090w | 102 | 09467 | 167 |
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Fig. 5 Light distribution pattern of P/C lens dipped
beam(60/55W)-Non hood
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Fig. 13 Temperature distribution of P/C lens head-
lamp(130/90W)

Fig. 14 Temperature distribution of P/C lens head-
lamp(60/55W)
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