
ACTA STEREOL 1994; 13/2: 349-354
PROC SECS PRAGUE, 1993
ORIGINAL SCIENTIFIC PAPER

QUANTITATIVE ANALYSIS OF STRUCTURAL CHANGES IN
Al-Si ALLOYS SURFACE LAYER SUBSEQUENTLY TO FINE
TURNING OPERATION

Janez Grum, Marija Kisin

Faculty of Mechanical Engineering, University of Ljubljana,
Slovenia

ABSTRACT
The paper deals with four typical Al-Si alloys after casting and fine turning with high

turning speeds, low feed rates and small depth of cut. Several computer-aided microstructural
analyses were made and surface and the surface layer were analyzed using optical and electron
microscopy. The relationships between microstructure components and the magnitude or the
frequency of the dynamic cutting force component were confirmed.
Kewords : quantitative analysis, structual changes, fine turning operation, Al-Si alloys.

GENERAL

The numerous aluminium alloys in use have good mechanical, physical, chemical as well
as technological properties. Aluminium alloys can basically be cast, formed and some can be
tempered by heat treatment. Due to the fact that several parts made from the mentioned alloys are
built in the assembly directly after mechanical treatment, their technological properties have to be
as good as possible. The technological properties include all the abilities of the material, related to
the machining or manufacturing technology, namely: formability, weldability, cuttability and heat-
treatability. The discussion focuses on the chosen Al-Si alloys with different Si proportions contain-
ing the characteristic alloy elements to improve the mechanical properties.

Sugano , Tekeuchi (1987) and Kim, Lee, Choi (1993) analyzed the of machining of
aluminium and aluminium alloy mirror surfaces by fine turning. The tools chosen were from diamond
and cubical boror nitride with specially adapted geometry, very small depth ofcut and low feed rates.
The tool geometry and turning speeds were set to assure the largest effect of surface flattening in
turning.

A Slovenian manufacturer of aluminium alloys made it possible for us to research the
chosen alloys since 1970, as was reported in Leskovar (1986), Grum, Kisin (1989, 1991).

EXPERIMENTAL ARRANGEMENT

Description of the alloys

Al»Si alloys were investigated after fine turning with respect to microstructure and
considering the surface integrity criteria. The chosen alloys are presented in Table 1 according to
JUS symbols, the proportions of single elements in an alloy and their hardness after casting. The
AlSi5 alloy is a subeutectic alloy with equal content of eutectic crystals and dendritic solution crystals.
The AlSi12 is an almost eutectic alloy, which contains, due to non-equilibrant cooling, dendritic












