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ABSTRACT: This paper aims to study the simulation and acceleration of the environmental adaptability test of ABS plastics in
low air pressure and low-temperature environment by using a new comprehensive accelerated test technology. By comparing the
new low air pressure environment comprehensive accelerated test with the low air pressure and low-temperature natural envi-
ronment test, the aging mechanism, tensile strength and similarity of variation law of notched impact strength of simply sup-
ported beams were analyzed. The acceleration switchover factor (ASF) method was used to process the test data, and the accel-
eration of the new low air pressure environment comprehensive accelerated test technology was analyzed. After the comprehen-

sive accelerated test in the new low air pressure environment, the variation rules of the infrared spectrum, tensile strength and
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notched impact strength of ABS plastics are the same. Compared with the natural environmental test in the low air pressure and

low-temperature environment, the accelerated ratio is in the range of 10 ~ 12.3 times based on the statistics of the change rate of

tensile strength of ABS plastics; Based on the change rate of notched impact strength of the simply supported beam, the acceler-

ated ratio is 11. 6 ~ 15.5 times, and the accelerated ratio under the two statistical methods changes with time. Using the new low

air pressure environment comprehensive accelerated test technology to evaluate the low pressure and low-temperature environ-

ment adaptability test of ABS plastics has good simulation and acceleration.

KEY WORDS: low pressure and low temperature environment; comprehensive accelerated test; ABS plastic; acceleration

switchover factor; acceleration; simulation
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Fig.1 Comprehensive accelerated test spectrum of new low pressure environment
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Fig.2 Infrared spectrum of ABS plastic after two environ-
mental tests
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Tab.1 Change rate of tensile strength of ABS plastics after two environmental tests
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U]/ H AR % B [ /d AR AR %

0 0 0 0

1 -14.0 5 -22.1
2 -233 10 -25.3
3 —22.6 15 -37.0
6 -37.5 30 —44.7
9 —41.1 45 -50.3
12 —44.9 60 -56.7
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Fig.3 Variation law of tensile strength of ABS plastics in two environmental tests: a) low pressure and low temperature natural
environment test; b) new low pressure environment comprehensive accelerated test
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Tab.2 Change of notch impact strength of ABS plastics after two environmental tests
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1 -5.9 15.4 -23.5
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3 -353 10.4 —41.2
6 -353 13.3 —44.1
9 —46.5 26.8 ~47.6
12 -50.0 31.4 -52.9
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Fig.4 Variation law of notch impact strength of ABS plastic simply supported beam in two tests: a) low pressure and low tem-
perature natural environment test; b) new low pressure environment comprehensive accelerated test
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Tab.3 Time for ABS plastics to reach the same tensile strength change rate in the two test methods

- ABS B A5 B AR L2/ %
6 13 20 27 34 41
AR EARE A 2R I BE B i 8] /d 10 33 60 93 144 246
B S R IR LR A I #X 0 B R /d 1 3 6 9 14 20
Tht 10 11 10 10.3 10.3 12.3
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Fig.5 Variation curve of tensile strength change rate ASF of
ABS plastics with time
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Tab.4 Time for ABS plastics to reach the same notch impact strength change rate in the two test methods
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Fig.6 Variation curve of notch impact strength change rate of
ABS plastics with time
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