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ABSTRACT: The work aims to explore the relationship between the accelerated sunlight simulation test with metal halide
lamps for automotive parts and outdoor exposure. Three typical polymer transparent materials were used for a sunlight
simulation acceleration test, an AIM BOX/Arizona outdoor exposure test, and a Florida outdoor exposure test. Based on
the yellow values of the specimens after the test, the correlation between the sunlight simulation test and outdoor exposure
was compared. And the acceleration of sunlight simulation tests and outdoor exposure was explored. The sunlight simula-
tion (IP/DP box) acceleration test was highly correlated with the outdoor exposure of AIM BOX/Arizona. Its comprehen-
sive acceleration rate was approximately 3 times that of AIM BOX/Arizona outdoor exposure. The sunlight simulation
(outside IP/DP box) acceleration test is highly correlated with the outdoor exposure of Florid. Its comprehensive accelera-
tion rate was approximately 7 times that of Florida outdoor exposure. Based on the study of three typical materials, it can

be concluded that there is a certain correlation between the sunlight simulation acceleration test of automotive parts and
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typical outdoor exposure.
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Tab.2 Parameters of DIN 75220 sunlight simulation test cycle
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Fig.1 Placing of test specimens
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Tab.3 Geographical location and climate conditions ofArizona, Florida
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Fig.4 Specimens after sunlight simulation test
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Tab.4 Yellow values of specimens after different cycles of
sunlight simulation (IP/DP box)
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Tab.5 Yellow values of specimens after different cycles of
sunlight simulation (outside IP/DP box)
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Fig.5 Outdoor exposure results in AIM BOX/Arizona

25
—+—CN
—m— SN
20- Lot9
fffff £ (CN)
g oI5k - & (SN)
@ &M (Lot9)
Bl 10 .
¢
5 -
0 L 1 1 1
60 120 180 240 300
BRI K %0/d

K 6 FESLTE Florida F2 4B A 2% 5

Fig.6 Outdoor exposure results in Florida
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Tab.6 Correlation coefficient between sunlight simulation
(IP/DP BOX) and outdoor exposure
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Tab.8 Final yellow values of specimens after different tests

oy FROGAE FROGAY FHOEASSEL IP/DP 4 FHOGAEHL IP/DP 4§ AIMBOX/Arizona  Florida
" IP/DP Ai4M25d)  IP/DP 4450 d) (25 d) (50 d) (250 d) (360 d)
CN 12.37 18.61 3.72 6.63 9.38 22.90
SN 15.19 30.41 6.87 14.74 24.64 27.78
Lot9 9.17 16.99 4.70 9.90 14.10 18.65
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Tab.9 Acceleration of sunlight simulation (IP/DP box) and AIM BOX/Arizona
S LV 2 N Yo = ﬁ i ﬂuﬁ% v N
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(0]
Z-OUT-T(15 d) 4.34 3.83 3.64
1 Z-OUT-F(10 d) 4.67 4.93 4.18 4.07 12
Z-OUT-T+F(25 d) AIM BOX 4.02 3.59 3.48
Z-OUT-T(30 d) /Arizona 3.98 3.04 3.59
2 Z-OUT-F(20 d) 4.06 4.18 3.95 3.64 11
Z-OUT-T+F(50 d) 3.36 3.24 3.35
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1 Z-OUT-F(10 d) 9.66 5.01 8.82 7.52 19%
Z-OUT-T+F(25 d) ) 7.60 7.45 6.94
Florida
Z-OUT-T(30 d) 7.54 9.95 7.84
2 Z-OUT-F(20 d) 8.00 7.26 8.03 7.72 14%
Z-OUT-T+F(50 d) 5.94 8.22 6.66
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