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Abstract

222584

This research is aimed to investigate the effect of alloy composition of Tin alloys lapping plate on
lapping ability of Hard Disk Drive (HDD) head gimbals. In order to explore the optimum properties
of lapping plate, commercial-like Tin alloy plates were fabricated by casting method. Specimens
were prepared from high purity of Tin (Sn) and Antimony (Sb). The process of melting was carried
out in an electric resistance furnace under a high purity 'Argon atmosphere.  Five different
compositions of Tin alloys: Sn-3%wt.Sb, Sn-6%wt.Sb, Sn-9%wt.Sb, Sn-12%wt.Sb and
Sn-15%wt.Sb with a diameter and thickness of 130 mm and 46 mm, respectively were prepared.
Two different cooling rates during solidification; water cooling and furnace codling were selected.
The mechanical properties and microstructures of each fabricated Tin alloy (Sn-Sb) were
investigated. It was found that Sb-content in lapping plate is an important processing parameter tﬁat
effects the microstructure of the lapping plate and significantly influences mechanical behavior.
The change of volume fraction of a primafy phase (Sn-rich phase), as well as volume fraction of
secondary phase (SﬁSb) can be seen with chmging cooling rate and Sb-content. It is also found that
hardness increases 10% with decreasing grain size from 427 um to 55 um. Moreover, hardness
increases 20% irrespective of alloy coinpositioﬁ with increasing 3% mass of Sb-content.
The thickness reduction of HDD gimbals after lapping proc;éss was investigated in order to clarify
the efficiency of lapping. It is noted that highest thickness reduction of HDD gimbals (11.65 pm)

was obtained by Sn-15%wt.Sb lapping plate. Scanning Electro Microscope (SEM) was utilized in

order to investigate the surface of HDD gimbals. It is shown that morphology of HDD gimbals

lapped by Sn-15%wt.Sb lapping plate are almost completely similar to such of HDD gimbals lapped
by commercially lapping plate.





