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STUDY ON DEVELOPMENT OF PREPARATION OF AL-ALLOY (8009)
AND INHANCING ITS PERFORMANCE BY ADDING ZERCONIUM AND
SURFACE TREATMENT.

Abstract

This work represents an attempt to decrease manufacturing cost and to increase thermal
stability and fatigue life of (8009) aluminum base alloy. The alloys were prepared by a single step
die casting followed by rapid cooling (instead of the usual five stages forming). A microalloying
element (Zr) was added. The study adopted several techniques to improve properties including
certain metallurgical variables and mechanical treatments of surfaces. Several tests were carried out
to evaluate the performance of alloys, such as thermal stability, and fatigue strength tests before and
after surface mechanical treatments (shot peening by ceramic balls), density measurement and

metallographic examination.

Results showed that the prepared alloys are thermally stable. The addition of (0.2% Zr)
was associated with an increase in fatigue strength by (147%) corresponding to the base alloy at
low stress cycles (140 MPa) and (93%) at high stress cycles (300 MPa). Results also showed that a
period of (180) seconds for shot peening by ceramic balls gives the best surface mechanical
treatments. An improvement of (150%) and (124%) in fatigue life of (Al-Fe-V-Si-Zr) and (Al-Fe-
V-Si) alloys was observed after the surface treatment, when, subjected to low stresses (140 MPa).
At high stresses (300 MPa), however, the improvement was (139%) and (118%) in fatigue life of

the alloys respectively.

Key Words: Al-Alloy (8009), Rapid cooling, Thermal stability, Shot peening
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A ) Sl daldld) colabeall Cig b uag (1) Jgin

Alloy code Condition

Exposure temperature at 150° C for 5,10,15,20& 25 hours.

Exposure temperature at 200 C for 5,10,15,20& 25 hours.

Exposure temperature at 250° C for 5,10,15,20& 25 hours.

Exposure temperature at 300° C for 5,10,15,20& 25 hours.

Exposure temperature at 350 C for 5,10,15,20& 25 hours.

Exposure temperature at 400 C for 5,10,15,20& 25 hours.

‘ A7.B; Exposure temperature at 450 C for 5,10,15,20& 25 hours. \

Agpalygend) il Sy G Alee Gy gy (2) Jsia

Shot type Ceramic (67% ZrO, , 30% Si0, & 3% others)

Shot size 0.4 mm

Diameter of nozzle 4.0 mm

Working distance 150.0 mm

Peening angle 90 deg.

Peening time 60,90,120, 150, 180 & 210 seconds

Air Pressure 14.0 kg /cm®

Turning machine ) )
27 rpm. ( revolution per minute )
speed
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il gl Jenall 8y5em (9) JS2

(X150 i 58) S sl \gillay (Al-Fe-V-Si) 4l ()

( X150 i 358) 4 puusall Leillay (Al-Fe-V-Si-Zr) 3<undl( )
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