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1 Abstract 

The fatigue bchavior of thc high-pressure die cast nlagnesium alloys AM50 and A29 1 was in- 
vestigated. In both alloys, cast defects led to marked scatter in fatigue performance. 

To study potential irnpsovements i n  fatigue behavior, shot peening was performed using va- 
rious A l r i ~ n  intensitics. Both alloys showcd masked improveii~ents in fatigue strength compa- 
red to an electropolished reference. 

2 Introduction 

The weight reduction of' auton~obiles is one of the most effective ways for improving fuel con- 
sumption since the resistances of a vehicle to rolling, climbing and acceleration are directly de- 
pendent 01.1 vehicle mass. Therefore, the application of magnesium alloys which density is only 
roughly 25 % that of steel and 66 % that of aluminum is expected to substantially increase in 
this decade. While for a limited number of vehicle components, cast magnesium alloys are al- 
ready in production such as materials for transmission gearbox housings, scat frames and stce- 
ring wheels, both cast and wrought magnesium alloys are potential candidates for many further 
applications, e.g., as materials for body and suspension components where they can largely sub- 
stitute steels and even aluminum alloys [ l ,  21. 

For these automotive applications, the fatiguc performance of both cast and wrought magne- 
sium alloys is of pasticular importance [3, 41. The aim of this investigation was to outline poten- 
tial improvements of the fatigue pesformance of thc high-pressure die cast magnesium alloys 
AM50 and ,4291 through shot peening. 

3 Experimental 

The cast magnesium alloys AM50 (5A1, OSMn, balance: Mg) and AZ91 (9Al. lZn, 0.2Mn, ba- 
lance: Mg) were received from Audi AG, Ingolstadt, Germany as high-pressure test bar die ca- 
stings (Fig. 1). From these castings, specimens were taken from the round bars with a diameter 
of 10 mm. 

Crystallographic textures were determined by X-ray diffi-action and arc shown as (0002) pole 
figures. Tensile tests were performed on cylindrical specimens having gage lengths and gage 
diameters of 20 and 4 mm, respectively. The initial strain rate was 8.3 x 10-%-'. For btiguc te- 
sting, hourglass shaped specimens (5mm gage diameter) were machined. 












