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Quality Evaluation of Hard Anodizing Zone for Lightness of the EV Brake Disks

++

C. S. Park’, B. S. Sung*, Y. H. Cha™, J. Y. Kim™, J. H. Lee” ', Y. S. Park ', D. J. Kang"

Abstract

This study evaluates the strength of surface treatment parts using the hard anodizing method to the aluminum alloy brake
disks. In order to achieve weight reduction of vehicles, Eco-friendly cars parts of the high-quality and competitive price
is to equip. Especially while pursuing parts of weight reduction, it has to maintain the strength of the surface of the brake
by nature. To enhance surface strength of aluminum alloy, we use hard anodizing technology in the surface treatment.
This study is resulted of 3 times greater the hardness value of the hard anodized specimen than the aluminum alloy specimen
for the lightweight parts of EV brake disk

Key Words : Aluminum alloy(&-5-0]53), Brake disk(E#|0]= t]A3), Electric vehicle(EV, 17|25}, Surface treatment( 3] )
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Fig. 1 High level brake disk

Fig. 2 Casting brake parts
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Table 1 Mechanical properties of aluminium alloys

Tensile . Coefficient of Specific | Temperature
Elongation thermal . .
strength )y expansion gravity | conduction
(N/mm’) ° po (20°C) (25°C)
(°O)

310 12 21 2.76 0.26 ‘
Melting | Diecasting | Solidification Electric conduction ' \—;g

area temp. start temp. %) =

0 -

O O (°O) -

625~655 | 635~680 582 27
Table 2 Chemical compositions of Al alloy
(wt. %) . . . -
- - Fig. 5 The picture of Ball-on-disc type sliding wear tester
Cu Si | Mg | Zn | Fe | Mn | Ti Cr Al
0.15 |04~ 08 | 025 0.7 | 0.15 | 0.15 |0.04~
2519 o o] Al Hol ¥ 27
~04| 0.8 | ~1.2 | less | less | less | less | 0.35 balance Attt oberteld @ A £9 A7 0.9um(Ra)
olct.

Table 3 Hard anodizing experiment conditions for specimen

S 2 Az AdEE v

130 A=AdS

spec Voltage g;:;} Time Temp.
M | @ | €O
SPA 15 3 70 0
SPB 15 3 70 -4
Table 32 Sh=okrto]y APES Sla) At 25%, 7%
15V, 0.01m* & 3A/dm’9] A %— 3 AFsiinh 22 A
ZH =5 SPA(-4°C)9} SPB(-1°C)9| = 7Hef Ald=7

(a) disk front

Fig. 3 Brake disk to the aluminum alloy

(a) No treatment

(b) disk back

(b) Hard anodizing

Fig. 4 Specimens for experiment test
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Fig. 6 Coefficient of friction for No treatment
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Fig. 7 Coefficient of friction for Hard anodizing
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Fig. 8 Hardness test results of aluminum alloy (Hv)
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Fig. 9 Results of hard anodizing on -4°C and 0°C
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KITECH SEI 20.0kV  X2,300 10um WD 15.1mm

(a) Surface thickness in the 0°C

KITECH 200kV  X2,300 10um WD 15.4mm

(b) Surface thickness in the -4°C

Fig. 10 SEM results in the Hard anodizing 0°C and -4°C
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