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Influence of Alloying Elements on Plating Surface of Aluminum Alloy
Substrate for Magnetic Memory Disk
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Smooth polished surfaces are essential for hard disk substrates to achieve high-recording densities in hard
disk drives. The smoothness of a plated surface is an important factor in reducing the polishing time. Thus,
the current aluminum alloy for magnetic memory disks is so designed as to decrease pits & nodules and to
improve waviness of the plated surfaces. This report describes the influences of alloying elements on the
surface defects and waviness of the plated surfaces.
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Table 1 Chemical composition of aluminum alloy for HDD

Chemical composition (wtJ )
Alloy

Si Fe Cu Mn Mg Zn Cr Al

KS5D86 |[10.02|00.02| 0.04 0 4.0 0.15 | 0.06 | Rem.
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Fig. 1 The number of intermetallic compounds with more than 6y m
in length
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‘ Aluminum substrate ‘

1

‘ Alkaline degreasing : 500 , 2min ‘

L washing

‘ Acid etching : Phosphoric acidO Sulfuric acid, 700 , 2min ‘

1 washing

‘ Desmut : Nitric acid, RT, 30s"” *min ‘

I washing

First zincate : Sodium hydroxideO Zinc oxide, 200 , 30s" *min

1 washing

Removal : Nitric acid, RT, 30s" *min

L washing

Second zincate : Sodium hydroxidel Zinc oxide, 2001, 30s” *min
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Fig. 2 Manufacturing process and its condition of pre-treatment
before plating
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Fig. 3 SEM images of intermetallic compounds in pre-treatment
and electroless Ni-P plating
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Fig. 4 Relationship between pit depth of plated surface and plating
thickness
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Fig. 5 Surface profiles after Ni-P plating
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Fig. 6 Change of Wa value during pre-treatment process measured
with optiFLAT
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Fig. 7 Effect of Cu and Zn content on Zincate weight
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Fig. 8 Surface morphology after 2nd zincate treatment on aluminum
alloy with various Zn and Cu content
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Fig. 9 SEM images and EBSP mapping of surface after acid etching
and zincate treatment
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