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A Study on Compressor Seal for Automotive Air-conditioner using Polymer Resin

Tae-Hyong Chong*, Young-Wook Ha

*]' Abstract J

The existing compressor steel seal used in automotive air-conditioner has the problem of oil leakage and deterioration
in shielding performance, due to the abrasion and corrosion of the material. A new type of polymer resin seal studied
in this research has the characteristics of high anti-abrasiveness and anti-corrosiveness, which can overcome the defects
of the steel seal. In addition, the seal needs lower manufacturing cost and is appropriate to mass production, because it
is made by the injection molding method requiring no mechanical processing. The profile generation program for seal mold
has been developed using the gradient method, and the molding characteristics of the seal have analyzed through the flow
analysis and the warpage analysis. The program has been verified by comparing the analysis results with the measured
data of the test product. The research might be said to provide the basic method to produce the polymer resin seals with
various types and dimensions.
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Fig. 1 Flowchart for development of a compressor seal
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Table 1 Injection molding condition for plastic air-
conditioner compressor seal

Division Specification Condition Remarks

Drying temperature 140 ['C]
Drying time 4 [h]
Nozzle 385 €]

o Heaterl 370 [°C]
wlr‘:f;crt:t’:m Heater? 380 [
Heater3 365 [C]

Heater4 980 [MPa]

Injection pressure 1100 [MPa]
Ist packing pressure; 750 [MPa]

Injection condition|2nd packing pressure 20% [%]
Back stroke 2 [mm]

Mold temperature | 180 [C]

Filling time 0.19 [sec]

Istpacking time 7 [sec]

Injection time | 2nd packing time 05 [sec]
Cooling time 18 {sec]

Total cycle time 2569 ({sec]

Fig. 11 Measuring point of seal between product and drawing

_:m AR A
e — | S—
Y A Wl /

\y/A'n\‘—ﬂumu
EPA I A <A WM

0.000

-130 ~110 90 ~70 -50 -30 -10 O 10 3 50 70 90 110 130
Angle[Deg]

Fig. 12 Comparison of the first trial product with drawing
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Table 2 Deviation of the sample and drawing

Angle Dwg, Samplel | Sample? | Sample3 | Sampled | Samples Arl Ar2 Ar3 Ard ArS mean

-130 9.1600 | 9137 9.1491 9.1719 9.1349 92027 | 0.0224 { 0.0109 | 00119 | 0.0251 | 0.0427 | 0.0226

-110 9.2300 9.2352 9.2143 9.2398 92367 9.2466 0.0052 | 0.0157 | 0.0098 | 0.0067 | 0.0166 | 0.0108

90 92000 | 93049 9.2900 9.3020 9.2936 92966 | 0.0149 | 0.0000 | 0.0120 | 0.0036 | 0.0066 | 0.0074

-70 92300 | 92240 9.2513 9.2330 9.2361 9.2411 | 0.0060 | 0.0213 | 0.0030 | 0.0061 | 0.0111 | 0.0095

-50 9.1600 | 9.1734 9.1541 9.1640 9.1939 91668 | 0.0134 | 0.0059 | 0.0040 | 0.0339 | 0.0068 | 00128

-30 9.1000 9.1255 9.1320 9.1131 9.1119 9.1045 0.0255 | 0.0320 | 0.0131 | 0.0119 | 0.0045 | 0.0174

-10 9.0300 9.0164 9.0583 9.0484 9.0559 9.0329 00136 | 0.0283 | 0.0184 | 0.0259 | 0.0029 | 0.0178

0 9.0300 9.0300 9.0508 9.0406 9.0470 9.0410 0.0000 | 0.0208 | 00106 | 00170 | 0.0110 | 0.0119

10 9.0300 | 9.0375 9.0662 9.0195 9.0271 9.0424 | 0.0075 | 0.0362 | 0.0105 | 0.0029 | 0.0124 | 0.0139

30 9.1000 | 9.1110 9.1047 9.0982 9.0897 9.1029 | 0.0110 | 0.0047 | 0.0018 | 0.0103 | 0.0029 | 0.0061

50 9.1600 9.1623 9.1746 9.1842 9.1726 9.1861 0.0023 | 00146 | 0.0242 | 0.0126 | 0.026]1 | 0.0160

70 9.2300 9.2277 9.2485 9.2250 9.2279 9.2439 0.0023 | 0.0185 | 0.0050 | 0.0021 | 0.0139 | 0.0084

90 9.2900 9.2907 93248 9.2964 93116 9.2834 0.0007 | 0.0348 | 0.0064 | 0.0216 | 0.0066 | 0.0140

110 9.2300 9.2300 9.1996 9.2448 9.2300 9.2441 0.0000 | 0.0304 | 0.0148 | 0.0000 | 0.0141 | 0.0119

130 9.1600 | 9.1436 9.1824 9.1600 9.1542 9.1548 | 00164 | 0.0224 | 0.0000 | 0.0058 | 0.0052 | 0.0100

mean | 0.0094 | 0.0198 | 0.0097 | 0.0124 | 0.0122
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Fig. 18 Mold plate and core for compressor seal
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Fig. 19 Part of compressor seal by injection molding
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