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A Study on the Characteristics of Hard
Anodizing film of Al—Si Piston Alloys
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Department. of Metallurgical Engineering, Choongnam National University
Dept. of Materials Science and engineering, Kovea Advanced Institute of Science and
Technology.

Abstract

Al— 51 piston alloys such as AlSil0Cu3Mg and AlSi12CuMg have been anodized to examine a possibi-
lity of forming a hard film at relatively higher temperatures compared with those in conventional
sulfuric acid processes. Three types of elecirolytes have been emploved in this study © eleetrolyte
A% HS804, QT), electrolyte BU12% HS0,+1% oxalic acid, 107), electrolyte Cltartaric acid
125¢/1.+ oxalic acid 75g/L+zluminum sulfate 225g/L, 25C). Hard anodizing process in electrolyte
B at a current density of 1.5A/dm’ produced a harder film of VHN 397 at a relatively low film
forming voltage compared with those obtained in other electrolyte at equivalent current density.
A linear relationship between hardness and abrasion resistance exists for Al—Si piston alloys. The
hardness of anodized film decreases with increasing silicon content in Al—Si alloys and also with
bath temperature. The film hardress of Na—madified alloy is higher than that of P—modified alloy
due to its finer microstructure. The film on the silicon phase in Al—Si alloys is observed to be
formed by lateral growth of oxide film nucleated at surroundings.
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Fig. 1. The schematic diagram of hard anodizing
experimental apparatus.

Tahle 1. Chemical Compositions of Al—Si Alloys used in Hard Anodizing Experiments

] Alloy Chemical Compositions (wt% )
) ) ‘ Modification Treatmdnt
Designation Si Cu Mg

AP 12.1 1.8 0.8 03% P ‘
A—Na 12.8 19 0.8 2.0% Na Salt

B-P 94 3.8 }I 0.5 ] 03% P

! !
B—Na 9.4 3.9 [ 0.5 25% Na Salt

Table 2. Compositions of Electrolytes and Hard Anodizing Conditions.

Electrolyte Hard Anocdizing Conditions
Compositions - .
Diesignation P Temp, (T) Current density
A H:S0, 15wt % 0~10C 1.5~ 4A/dm?
B H,S0, 12wt % 10T 15A/dm? E
Oxalic Acid 1 wt%
Alumium Sulfate 225g/L !
; . I
C Tartaric Acid 125g/L 25C 1.5A/dm? |
Oxalic Acid 7bg/L !
{
Triethanolamine 50ml/L i \[
|
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Photo. 2. SEM morphology of chromium plating ¢ontained carbon sputtering with thitanium after annealing
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Table 3. Hardness of Anodized Films Formed on Al-Si Alloys.

Alloy Designation Hard Ancdizing Conditions Hardness (VHN)
A-P 15% H:S0,, 0T 195
A~Na L5A/dm? 210
B—-P 377
B—Na 395

Tahie 4. Mechanical Properties of Oxide Films Formed on Alloy B—P in Various Electrolytes

Electrolyte Anodizing Conditions Mechanical Properties
Designation Current density Temperature Hardness Wear Amount
(A/dm?) (©) (VHN) (x107%mm®)
0 377 185
A 1.5 5 335 215
10 290 27
B 15 10 393 14.3
C 1.5 25 208 31.7
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