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ABSTRACT: Solar ultraviolet radiation is one of the main factors that cause the aging and performance degradation of outdoor
polymer materials and products. The work aims to design an accelerated test equipment under natural environment that can ef-
fectively enhance the intensity of solar ultraviolet radiation and can be used for the high accelerated test and rapid evaluation of
the light aging resistance of polymer materials, products and parts. The development of the ultra-accelerated UV aging test sys-
tem under natural environment mainly adopted the modular design idea. Based on three principles of solar radiation enhance-
ment the development of the ultraviolet reflector was carried out and the overall structure of the system, the test host, the solar
power supply subsystem and the control subsystem were designed. The finite element strength and deformation of the host struc-

ture were analyzed, and the control system with PLC as the core and the human-computer interaction software with touch screen
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screen and computer as the media was developed. The ultra-accelerated UV aging test system under natural environment was

powered by solar energy, which realized more than 40 times of solar ultraviolet radiation enhancement. The test system devel-

oped in this work has the advantages of high acceleration rate, environmental friendliness and high efficiency cost ratio, and is

more suitable for the evaluation of UV aging resistance of polymer materials and products for outdoor equipment.

KEY WORDS: accelerated test under natural environment; ultra-accel erated UV aging test; test system; solar tracking; solar ul-

traviolet radiation enhancement; reflected energy accumulation
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Fig.2 Principle of solar reflection and energy accumulation
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Fig.3 Selective reflection of solar spectrum
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Fig.6 3D structures of reflector and sample test assembly

ST R BEAE AN IS RGP LEAE, 90 4

S THT RS B R FH O 1) S B [ 5 T &2 2 S 40 1, e et

1 TR AT JB5 b P R (A A Rl AR T AL Rk BB, B LR B R

AT RE N O BIF S 55 40 A5 0 T A B, el RSk B AH

A4 ARER o B iAo T e ph 2k 4y, R s B

JR A ARG BE R AS R (TiO, Fll SIO, 45 ) 4y 32 |2 7E I

PR RE b, 1 RSB0 AR B AR A )ids s (4 )

AN R S, JEREE/NT 0.05 mm, feJE, TEELZS

W — AL Bl K B 15 B, JE A 0.001~0.01 mm.,

Ak 56 B Y R S B I i ek i £ niEl 7 s, 300~

400 nm AR X4 iz R KT 90%, 1 400 nm L1

W BT /NT 13.8%1,

100
90
80
70
60
50
40}
30}
20}

10+
0

BETE1%

300 800 1300 1 800

P A/nm

K7 OB G 2
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