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The Effect of Mg, Zn, Si wt(%) on the Extrudability of 7xxx Al Alloy
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ABSTRACT

The objective of this study is to investigate the effect of three main chemical compositions(Mg, Zn, Si) on
extrudability of 7xxx Al alloy with high tensile strength. A few Al alloys based on 7xxx alloys were metal mold cast
with various weight(%) of Mg 0.3-1.2%, Zn 5.0-8.0% and Si 0.4-0.7%, to envestigate the effects of extrudability, as well
as mechanical propertics. To measure the extrudability of cast billets, maximum extrusion pressure and surface
temperature at die exit before tearing occurs were obtained by experiment and simulation of thermo-viscoplastic EEM.
Also the yield and tensile strength of extruded products were tested.
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Fig. 1 Significant variables on extrudability in hot
extrusion
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Fig. 3 Photo. of horizontal extrusion machine

Fig. 4 Photo. of the extruded product
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Table 2 Process parameters and conditions of hot extrusion

Process parameters and
anditions Value
Dimension of billetfmm] 670 x h100
Inner di of sleeve[mm] 74
Extrusion ratio 13
Initial temperature of billet[ ] 500
Initial temperature of sleeve] C] 420
Initial temperature of die[ T} 300
Initial temperature of dummy 100
block{T]
Temperature of surrounding 230
medium[ ]
Ram speed[mm/sec] 8.12
Friction coefficient(p) 0.5
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Fig. 6 Effect of deformation temperature on flow stressof
aluminum Alloy with various contents
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Table 3 Summary of C(Mpa) and m value describing the
flow stress-strian rate relation, & =C&", for
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various  contents various  temperatures
(0.1<£ <5).

g No. 1 No.2 No. 3 No. 4
Temp, C M C m & M C M
300 10197 0.068 104.82 0.064 107.14 0059 3027 ou71
400 67.19 0.101 69.52 [A]7) 7396 0086 37 24095
480 4112 0112 49.18 0.080 5249 0110 5096 0126
550 3176 0.157 3696 0110 3893 0.140 37.31 0.138

Zn No. 5 No. 6 No.7 No. 8
Temp. C m C m C M C M
300 104.40 6076 [LIR) 0070 10200 2066 10597 0065
400 70.70 0.099 718) 0102 7141 0.089 76.13 0102
480 4902 0.123 5140 0.101 4968 0128 53.16 0130
550 36.29 0124 3833 0.134 36.50 0.135 38.34 0.159

Si No.9 No. 10 No. 11 No. 12
Temp. C m Cc m C M C M
300 101.90 0059 104.68 0084 10535 0054 9.00 0064
400 72.55 0.130 7331 0.100 69.80 0.100 66.89 0.100
480 52.24 012 5483 0079 5345 0104 5085 0091
550 3727 0.135 3870 0121 3824 0127 3838 0126
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Table 4 The effect of components on mechanical
properties with various each contents

(a) Mechanical properties with various Mg contents

State Mg (wi%) Yield strength{Mpaj Tensile strength(Mpa|

Extrusion i98.5 283.2
0,368

As cast 141.4 220.1

Extrusion 242.6 355.6
0.518

As cast 170.1 2295

Extrusion 275.1 405.7
0.839

As cast 165.5 224.8

Extrusion 2834 411.3
1.085

As cast 186.3 228.4
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state !

U 7wt Yield strength{Mpa] Tensile strengthf Mpaj
Xtrusi 247.5 360.
Extrusion <o 47 360.4
As cast ) 160.3 227.6
Extrusion 269.6 400.1
6.171 -
As cast 1628 B 2252
Extrusion 2854 418.5
0.883
As cast 199.3 260.3
txtrusion 292.8 430.7
3020 [
As cast 183.2 241.8

(c) Mechanical propertics with various Si contents

state Si (wt) Yield strength{Mpa] Tensile strength] Mpa}

Extrusion 226.7 340.5

0.368
As cast 190.1 250.2
Extrusion 219.5 3223

0.518
As cast 121.8 189.7
Extrusion 200.6 294.6

0.839
Ag cast 1211 189.1
Extrusion 157.2 231.8

1.085
As cast 118.6 187.9
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