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Multifunctional Surface Treatment for Car Air Conditioners
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In order to improve corrosion resistance and thermal efficiency of the air conditioner evaporator,

a coating which provides hydrophilicity was formed over the chromate coating. In addition, there has

been greater demand for air with fewer smells.

This report describes the cause of “dusty odor” and a method to reduce it. The dusty odor is caused

by a little corrosion of the substrate aluminum. Hydrophilic coating film dissolves little by little in

condensed water, and substrate aluminum is exposed. A method to prevent the odor was developed

by forming a coating giving hydrophilicity and durability to the evaporator surface.
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Fig. 2 Trends of surface treatment for evaporator
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Fig. 3 Odors of air conditioners
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Fig. 4 Changes in consumer complaints
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Fig. 5 Breakdown od odor type at oeak intensity
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Fig. 6 Surface analysis on aged evaporator
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Fig. 7 Surface condition, order type and intensity after
compressor on-off cycle test
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Fig. 8 Dusty odor mechanism
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Fig. 9 Odor test
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Fig. 10 Device to collect inorganic substances
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Fig. 11 ICP-MS Analysis results
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Fig. 13 Image of IPN structure

Fig. 14, 153, KEHDRED XPS ZA~<7 LT
» 5, Fig. 1413, Bl 1 HHMENE X 2 LIS BREAl %
RN L 72 BCBE, Fig. 15 13, HiHE 2 o0 Biph BOBE & ZRAS A1
ZUIMU72KIETH 5, Fig. 14 2 53, ZBERIOTM
12 & BIRBDOHEREBOZEAAHI R H 555, Fig. 15 &
SIZEALY R Sy, il ZEEAIEEE 1 X
WL TnaY, fBlg2 S ERBLTwihnl & 2RE
LTwab,

Fig. 16 {34 K IEIC >\ T ORETERNIES K MDDy
Ai & B L2k R AR T B (SRR m ISP L,
HWBUKETH B AN Ky BEFRBICEmL TS L
bbb,

D EDfERIE, Fx oM LoRkBEgE+* %/ T2
LDOTH B,

with Cross-Linkin, nt

{icpa) Carbon Qepe) Carbon
189] 1 2y 200| MR
I I
160 i i .
i 4 :
149 Hl
R 15|
12| i "v b
E 00| [ ' E | it
[ —r—> £ w00 :
3 H Pt K} A
P g P
80 ; | - A B
0 I \ L FAAU I I
fi iy i i
20 FA 3y
oy \ ‘ K
F U TR TUNE TV R T T A0 @0 B0 80 200

Binding Energy (eV} Binding Energy (eV)

k Polymerl Reacts with Ctuss~1inking Agent i

Fig. 14 XPS spectra (Polymer 1)
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Fig. 15 XPS spectra (Polymer 2)
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Fig. 16 XPS narrow specturum of sulfer
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Fig. 17 Odor intensity after compressor on-off cycle
test results
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Fig. 19 Film loss after compressor on-off cycle test
results
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Fig. 20 Hydrophilic property
Fresh=Before compressor on-off cycle test
Aged=After compressor on-off cycle test (650h)
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Fig. 21 Anti-bacteria property
B. s. =Bacillus subtilis

P. a. =Pseudomonas aeruginosa
S. a. =Staphylococcus aureus
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