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Strengthening of Pure-Aluminium Specimen by Application of
Extrusion with Torsional Deformation
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Abstract

New grain refinement and strengthening technique by referring ECAP (equal channel angular pressing) technique was
developed. ECAP technique is effective hot working technique for grain refinement and strengthening of metal material.
This technique is able to give the high shear plastic strain for the material without transformation of specimen
geometrically. However, traditional ECAP technique restricts material type and shape, especially length. Such kind of
restricts caused various problem for practical use. In the present study, traditional ECAP dies was modified and a process
of cold working was proposed to give the high plastic strain for long length pure-aluminum specimen. The effectiveness
of present method for improvement mechanical property was confirmed by hardness test.
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Fig 1. Schemutic iltustration of process of ECAP (equal-channel angular pressing) techmique. (a): insertion of the specimen in the charmel (b):
process of extrusion by using phunger and (c): reset the specimen in the charmel
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Fg. 2. Schematic illustration of new grain refinement techmique by using present method’s mold and material testing machine. (a): Jock of the specimen
by driving machine, process of (b): extrusion, (c):extrusion with torsion and (d): reset the position of the driving machine.
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Table 1 Chemical composition (meass, %).
ChargeI ; Al Fe Si Cu Mn Mg Zn \% Ti Other
W7574 938 0.10 006 0 001 0 001 001 =003
« o
W _ B t Lz
f ;
Torsional and bending ¢ }
Vorkine di ' u deformation was 4 l
orking direction, applied to specimen
@ ()

Fig. 3. Observationof working process of ¢ he present method..

Fig. 4 Shape of cross section of mold. . (a) :ECAP mold, (b) :Present mold..
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Fig 5. Geometry of specimen: D=%rm, L= 150mm.
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Table 2 : Working conditions (SpecimenNo. 1~7)

Specimen [ S Gpm) [ F (rm) SF
Nol | 01 50 0002
No.2 1 140 0007
No.3 2 140 0014
No.4 3 140 0021
No.5 4 140 0029
No.6 5 140 0036
No.7 6 140 0043
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Fig, 6. Relationship between diameterand gaumﬁyofpmahmhnmspednmaﬂerﬂnp@gwﬂhﬂsimbypmﬁnﬁnd @D=8mm,

(b):85mm, () 9mmand (d) 95mm.
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Fig, 7. Example of distribution of Vickers hardness after
the extrusion withspecimenNo. 1
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