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Correlation Evaluation of Polycarbonate Applied to Different Dry-hot Weathering Tests
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Abstract; Five common polymer materials including polystyrene ( PS), polycarbonate ( PC ),
polyethylene (PE), copolymerization polypropylene (PP1) and homopolymerization polypropylene ( PP2)
were subjected to artificial accelerated weathering tests simulated dry-hot environment. PC was proposed to
evaluate the correlation of different dry-hot weathering tests because its’ color shift showed a steady and
significant linear relationship with the cumulated UV doses. However, artificial accelerated weathering tests
with different relative humidity revealed that PC was not suitable for hot-hot environment due to its sensitivity
to humidity. Based on the color shift of PC, the correlation between artificial accelerated weathering method
simulated dry-hot environment and natural dry-hot environment ( Turpan) was discussed. Result indicated
that they showed a nice correlation, and the accelerated factor was about 12. 75.
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Tab 1 Experimental parameters of the attificial accelerated

weathering tests

Ttk AR A/ om BHRRE/C B/ %.
! 340 .70 20
2 340 80 20
3 340 90 20
4 340 70 50

1.3 BasEdiin

FH8 GB/T 3681—2000 (R KK BRBIAR
%), EREMNEFRTHRRGN PC KA HTT 5
HRELRR, ETER, BWESE, ShE:R
45°, KB M2 4, B3 NABRE 1R, #iT6aE,
HARBEOEENR,

1.4 WiR5RE

P2 E & 6./ 7 19 X-Rite 948 BIFHER A Y6
Eit, X5 S W R B AT T 4R OISO 7724 - 2
1984 I E 25, 4% GB/T 2409—1980 il & ¥ 355K,
HERFH 3 RN EMEARTHE,

FATEE LA BRA A BYK 4430 WAV E M
JEFEAX, X 15 U5 R A% R UG T 4% FR GB/T 8807—
1988 FrifE AR EASERIE TR, 72 60° ASHATME
e, HRE3 RUENEARFIGE,

2 ZREitig
2.1 REFEFEMEERT LRI R
HFHE AT RIAEZMT 78 U R R &

4F, X PS, PC, PE, PP1 1 PP2 iX 5 # ¥ WL & 47
TR, 3R 1 PRATIE 2RI 2 #HATR
ITRAGRE, 15T B FAOREAR TR BR BE 444
T, HouEteex 2R 2R . A EE R
AT R o B RBAEEEE, RNAT
THER RN [ B R S B, IRk, &
Xy AERE R Ll B UV SR E N B 64T,
A1 ENRAEN TS 2RI T 2 MANT, AR
BAaFHRREERE R UV iERENTILMEE,
XE 1 RS TAERS, BUeTES
XTRLHIFE R R R, BT 2,

40r e
35F 2-PC
3-PE
30F el
25  5.PP2
20
15
10+

i 1 L i J
100 150 200 250
RHUVEREMI - m™

e
0 50

H1 AR&STHREATIEEMIRK T2 WEST,
XK Bit UV EREMNAEL
Fig 1 Color shift of different polymer materials with accumulative
UV exposure dose subjected to artificial accelerated weathering

test 2
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Tab 2 The fitted equations and correlation coefficient of color

shift for different polymer materials

ks WEHR XA R
PS Y=0.16X -2.56 0.992 27
PC Y=0.06X +3.31 0.996 79
PE Y=0.004X +1.97 0.920 71
PPl Y=0.03X-0.75 0.989 58
PP2 Y =0.04X +0.87 0.950 09
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Fig2 The changing curves of optical performance with accumulative

UV dose under different temperature for PC
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Fig3 The changing curves of optical performance with

accumulative UV dose under different relative humidity for PC
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Tab 3 Duration of test and color shift of PC subjected to outdoor

natural weathering test in Turpan

ZipatEl eo/h 2160 4320 6480 8640 12 960 15 120 17 280
PC a2 7.64 9.28 10.54 15.37 18.84 19.30 24.32
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Tab 4 Duration of test and color shift of PC subjected to artificial

accelerated weathering test 2
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PC 3% 8.14 9.46 10.32 15.53 18.86 19.93 24.17
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Fig4 The correlation of two kinds of dry-hot environment

(artificial accelerated and Turpan)
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