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FEATURE : Progress of Technology in 100-year History of Kobe Steel
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Aluminum Alloy Substrate for High Density Magnetic Memory Disks
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Five hundred million aluminum alloy blanks were shipped for use in hard disk drive substrates in fiscal year
2004. Kobe Steel has 600 of the world market share for these blanks. Kobe Steel's developed aluminum
alloys and process technologies meet the strict demands of high performance hard disk drives. The current
aluminum alloy used for hard disk blanks, KS5D86, is characterized by a flat, smooth plated surface and a
high grinding rate. In the future, the areal density of the hard disk drive must be continuously increased.
Therefore, further research to improve the quality of aluminum alloy substrates is essential.
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Fig. 1 Schematic drawing of hard disk drive "’
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Fig. 2 Trend of HDD shipment
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Table 1 Substrate material and application of HDD

Substrate NiP plated aluminum alloy

Alumino-silicate, Crystallized glass

Characteristics

Low cost, Supply capacity

Crash proof

Substrate size (inch)

25,18,1

Shipment (million)

65

Current application

Desktop PC, Server, TV recorder

Mobile PC, Car navigation, Music player

Future application

Home server

Automotive server, Mobile phone
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Table 2 Transition of aluminum alloy and production technology for HDD

Year 1975 1980 1985 1990 1995 2000 2005
Coated oxide 5086 CD-81'800
Aluminum alloy Thin film-anodized substrate 0O0000AD-2'840
Thin film-plated substrate 00 D00 05C86 "84 O 5D86! '8901
Prevention of liner defedfl '7900 Casting technology of high purity alloy '840
Manufacturing technology of aluminum alloy Miniaturisation of intermetallic compound '80CT] O Uniform of macro structuré&l '9901
Prevention of inclusiofl '87[1] Miniaturisation of Mg,Sil '870)
Manufacturing technology of aluminum blank Annealing of stacked diskl ' 750 Improvement of blank flatnessl 950
9 9y Annealing of constant pressurél '87[1] O O Removal of oxide film) '970
Manufacturing technology of aluminum substrate DT substraté) '81(T [ Improvement of roll-off] '900
9 9y 0 O O Ground substrate] '851] O O O Improvement of wavinesg! '980]
Start of blank productiofll ‘740 O Establishment of Kobe Precision IndJ USA '8900
Equioment investment 0 O Continuous blanking ling&l '81C0 O O O Increased production of blank] '870
quip Continuous blanking line for small sizé] "84T O Full automatic blanking linél '9700
0 00 0O O Establishment of Kobe Precision Ind] Malaysia '940
Blank market share 100 300 500 500 500 600 600
O3 0000000oooooooon
Table 3 Chemical compositions of typical disk alloys
Chemical compositions (wtl] )
Alloy - Remarks
Si Fe Cu Mn Mg Zn Al
AA5086 0.02 0.06 O 0.3 4.0 O bal. Coated oxide
CD-3 0.03 0.04 O 0.02 45 O bal. Coated oxide
AD-2 0.003 0.003 0 0 45 O bal. Thin film
5C86 0.02 0.04 0.12 0 4.0 0.30 bal. Thin film
5D86 0.015 0.02 0.04 0 4.0 0.15 bal. Thin film
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Photo 1 Intermetallic compound of aluminum alloys for magnetic
memory disk
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