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ABSTRACT

This paper was focused to optimize hol extrusion condition of Mg machined chips and scraps as fundamentat
basic research for the recycle of Mg alloy. We have been performed to extrude at 300~380T temperature
range under the extrusion ratic of 25 1 after cold-pressing AZ91 Mg machined chips and scraps. AZ91 Mg
ingots was used as reference materials. Microstructure observation showed thal the extruded machined chips
were perfectly bonded and extruded materials became [me grain size (20 um} by recrystallization during hot
extrusion. The specimens extruded from the machined chips, scraps and Mg ingot indicated tensile strength
of 330 MPa and the elongation of 10% at room temperature.
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Photo. 1. Machined chips (a) and scraps (h) of AZ91
magnesium alloy.
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Alloy| Al | Zn | Fe | Ca j Cu iMn| N | & | Mg

AZ91| 793 0.59 | 0.01 |0.002)|0.002| 0.16 |0.004| 0.01 | Bal

Table 1. Chemical Composition of AZ91 Mg machined

chips (mass%)

AZ291 Mg Ingot Machined Chips / Scraps

Cold Pressing

300 HPa
75 -85 %
@50 X 60 nm

- Pressure :
- Density
~ Size

Billet ( 950 X 60 mm )

tlot Extrusion

- Pressure : 620 HPa

- Temperature :300~-380 C
- Ratio s2h il

- Ram Speed : 13 ¢m/min

Specimen

Fig. 1. Process flow chart for hot extirusion of AZ91D
Mg alloy.
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Photo. 2. The billets for extrusion,
(a) machined chips (b} scraps. 0 X .
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Fig. 2. Bffect of extrusion lemperatures on extrusion
pressure for AZ81 Mg alloy.
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Fig, 3. The variation of K value of Mg alloy with ext-
rution iemperature.

Photo. 3. Extrusion defects of extruded bar with tem-
peratures.
(a) 380 (M) 350TC (cy 330C (d) 300%T
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Photo. 4. The microstructure of AZ91 magnesium ally.
{a) ingot {b) exiruded ingol (c) extruded
chips
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Photo. 5. The microsiructure of AZ91 magnesium alloy. (a} scraps (b} extruded scraps
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Fig. 4. Tensile strength of AZ91 Mg ingot, exlruded
ingol, extruded chips and extruded scraps tes-
ted at room temperature,
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Fig. 5. Elongation ot AZ9 Mg ingot, extruded ingat,
extruded chips and extruded scraps tested at
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Photo. 6. Fractographs of tensile specimens of ingot, extruded ingot, extruded chips and extruded scraps tested

at room temperature.

(a) ingot (b) extruded ingol {c) extruded chips (d) extruded scraps
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