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ABSTRACT: The work aims to improve weather resistance of automobile coatings by selecting appropriate test conditions and
methods. Universally accepted environmental benchmark test stand conditions were compared, natural exposure test conditions
of domestic environment experimental station were analyzed, regularity and correlation between artificial accelerated aging test
and natural outdoor exposure test were further analyzed, weather resistance of same coating with different substrates, and sug-
gestions on quality control of high automobile decorative varnish and coating were proposed. In terms of light lost rate, 3000 h
artificial accelerated aging test had poor correlation with 12 & 15 months natural exposure in Qionghai (damp and hot) and
Dunhuang (dry and hot) (both<<0.8), and negative correlation with 12 and 15 months natural exposure in Jiangjin (acid) and
Mohe (cold) with great fluctuation data. 3000~5000 hours artificial aging test is recommended to inspect automobile decorative
coating varnish. At least two damp and hot as well as dry and hot zones are selected for natural exposure test to be conducted for
at least 2 years. Due to particularity of automobile products, the artificial accelerated aging test shall focus on: (1) selection of

test conditions; (2) strengthening permeation of water molecules to coating, humidity control and guarantee the moisture content
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in the coating in the coating during the test; (3) simulating day and night temperature difference change.

KEY WORDS: high decorative varnish; weather resistance; correlation; quality control; QUV test; natural outdoor exposure
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Tab.1 Comparing the condition of hot/humid environment
experimental station both at domestic and overseas
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Tab.2 Domestic climate characteristic parameters of typi-
cal climate environment experimental station

wk T OET L RS R ik

WIewh g WE MR MR/ e
\ : _ pH i
/m /T E/% MJm™) /mm
FTyE 123 246 86 2154 4826 1942 5.4
JLEY 208.6 185 81 1392 2975 1203 4.6
Fig%yh  3685.0 4.5 55 3100 7598 581 7.1
FEuE 1139.0  10.8 41 3057 6560 35 7.3
B 613.0 —1.8 66 1942 3385 491 6.5
T T 10 245 87 2058 5191 2077 6.0
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Tab.3 QUV experimental results of 2000 h and 3000 h

. bt go%)‘ﬁ%/% ‘ ‘45°’é2§ (AE) ‘
2000 h PR 3000 h g% 2000 h % 3000 h TFR
1 Fe 1 1.4 0 2.72 0 0.72 0 12.96 5
2* Fe # 2.4 0 2.69 0 0.71 0 4.12 2
3* Fe #t 3.6 1 4.93 1 0.20 0 11.79 4
4* Fe 0.2 0 7.01 1 0.58 0 8.16 3
5" Fe # 3.1 1 6.13 1 0.76 0 12.37 5
6" Fe # 2.0 0 2.5 0 0.20 0 5.73 2
7* Fe # 2.8 0 6.57 1 0.20 0 6.34 3
8* CFRP 42 1 5.02 1 0.34 0 14.67 5
9" CFRP R 4.0 1 8.03 1 0.64 0 4.42 2
10" CFRP #z 9.9 1 34.5 3 0.42 0 23.70 5
x4 ERRKFZERER 12 NANKKEER
Tab.4 Domestic natural exposure test results of 12 months
e T PARE Pr i o T pir8ii
RNR/% AE* RIEF/% AE* RICTE/% AE*  KER/Y% AE*  RECF/% AE* RICFE/% AE*
1* 0.77 0.3 2.3 1.2 3.23 1.37 3.73 1.03 10.3 1.73 2.3 0.4
2" 0 0.6 1.2 0.8 43 1.27 5.37 1.2 13.4 1.33 5.13  0.87
3* -1.13 0.5 3.37 0.8 3.37 1 3.07 0.77 10.67 1.1 443 0.79
4* -0.5 0.7 2.57 1.23 2.23 1.07 3.5 1.23 4.53 1.1 2.13 1.1
5" -0.76 0.4 5.23 1.03 5.33 1.4 8.97 2.3 9.6 2.2 6.53  0.56
6" —-2.23 0.4 0.37 0.63 3.23 1.23 3.47 1.07 9.43 1.03 2.6 0.43
7" -0.83 0.4 1.8 0.53 3.63 1.07 5.37 1.27 11.83 1.43 483  0.52
8" 9.7 2.67 8.07 1.93 593  0.76
9* 3.77 1.8 21.1 3.53 373 0.63
10* 5.8 2.2 14.4 2 5.17 0.8
x5 BEBRNRRZEAERE 15 ANKKBER
Tab.5 Domestic experimental stations natural exposure test results of 15 months
P Vilen VL A L0 ] Bilifg
RIR/% AE*  FEE/% AE* RIER/% AE* KIEE/% AE* KEE/% AE* KR /% AE*
1 -1.1 0.77 1.6 0.87 2.9 1.6 3.3 1.2 3.43 1.33 2.6 0.57
2" 3.37 1.17 1.67 0.77 4.73 1.13 3.43 1 3.06 0.67 6.6 1.1
3* 1.5 1.53 2.43 0.27 2.6 0.97 3.96 1.67 4.03 1.53 6.13 0.92
4" -1 1.07 1.3 1.17 1.87 1.33 3.2 1.2 5.7 1.86 2.93 0.62
5" 3 1.26 43 1.07 2.9 1.2 8.9 2.33 8.53 2.6 8.57 0.9
6" 1.1 0.63 0.23 0.5 1.83 0.8 2.93 0.77 2.57 1.2 3.9 0.59
7* 3.1 1 1.3 0.57 2.9 1.2 3.67 0.77 5.9 1.67 5.7 0.61
8" 5.6 1.57 11.4 2.97 8.93 0.79
9* 2.93 0.87 3.3 1.23 5.9 1.01
10* 4.53 0.87 5.17 1.33 7.6 0.85
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Tab.6 Ranking according to the rate of loss of light in do-
mestic experimental stations for 12/15 months

g Tl Aht2 A3 R4 RS
%(ﬂﬁﬂy<%ﬁmy(ﬁﬂdy(ﬁﬁly(AT%%
154H) 154H) 154H) 1549H) 3000h)
1" 4.5/45 3/3 4.5/1.5 2/1.5 2
2" 2.5/45 5.5/3 7/1.5 5.5/5.5 2
3 6/6 1/6 4.5/4 4/5.5 4
4" 4515 3/3 1/5.5 2/1.5 6
5t 77 2.5/7 7/4 6
6" 11 3/1 2.5/1 2/3 2
7" 2.5/15 5.5/5 6/5.5 5.5/4 6
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Fig.1 Curve of rate of loss of light of 2000 h and 3000 h
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Fig.2 Curve of rate of aberration of 2000 h and 3000 h
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Fig.3 Comparison of the rate of loss of light in 2000 h/3000 h
of samples at different substrate
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Fig.5 Comparison of the rate of loss of light in domestic ex-
perimental stations of samples at different substrate
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Fig.6 Comparison of the aberration in domestic experimental
stations of samples at different substrate
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Tab.7 Correlation between artificial accelerated test and
natural exposure test

Y K FRE p

121~ H 154 H
PARE 0.52 -0.05
Byt 0.47 0.21
I 0.40 0.68
| -0.23 -0.95
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Tab.8 The correlation among the different regional natu-

ral exposure test

KRB
E O R R R/ BUE/ B/
LEE v FgE o 3R o
12H 008 -024 026 037 0.79  0.46
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