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Abstract: Conclusions were drawn by analysing the 211Z.1 aluminium alloy direct chill semi-continuous casting sample
and hot-extruded sample after T6 heat treatment. The longitudinal grain of the extruded sample is flattened and elongated,
the brittle and hard phase is crushed, the unsolidly soluble phase on the grain boundary is broken, and the distribution is
uniform. In terms of mechanical properties, the average tensile strength of the cast sample is 476 MPa, and that of the
extruded sample is 524 MPa. The tensile of the extruded sample is 48 MPa higher than that of the cast sample, which
proves that the strength has been improved to a certain extent. In the terms of corrosion resistance, after etching in
NaCl+H,0, solution for 6 h, the strength of the cast sample decreases by 38 MPa, and reduction degree is 7.98%, while
those of the extruded samples are by 22 MPa and 4.2%. In addition, the elongation decreases by 37.7% and 11.5%
respectively. The intergranular corrosion depth of the cast samples is approximately 178 wm, and the grade is 4, while that
of the extruded samples is approximately 85 wm and grade 3. The comparative study shows that the mechanical properties,
intergranular corrosion resistance and microstructure uniformity of the 211Z.1 aluminium alloy can be improved to some
extent and the comprehensive properties will be improved by the hot extrusion process.
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Tab.1 Chemical composition of 211Z.1 aluminium alloy
(mass fraction/%)
Element/%
Alloy Else®
Si Fe Cu Mn Ti Zr B* c Cd RE Be I ——

Single Total

211Z.1 =<0.10 <0.30 4.0~7.5 0.20~0.6 0.05~0.40 0.05~0.50 0.005~0.07 0.003~0.05 0.05~0.50 0.02~0.30 0.001~0.08 =<0.05 =<0.15 Bal.

a B.CWMFICE A HUR N —Fb,
b HA A TR R R EOR MUE B E TR

c MR ECH 100.00%5 BT A F AN T 0.010%09 70 % 2 i RN 25 (8, SR ANRT 4 0 RAUE 2 %R 51 0.0X %,

1R G TE [ B T

Fig.1 Schematic diagram of aluminum alloy forward extrusion
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JEREM BUEEREAT T6 AL B, [HIA (53845) °CxS h,
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Fig.2 Metallographic diagram in T6 state: (a) as-cast sample; (b) cross-sectional of the extruded sample
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I8 3 T6 PALHL S 55 M i 75 9 0] 81 11 42 AH 21 41
Fig.3 Metallographic microstructure of extrued sample in
longitudinal section after T6 heat treatment
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Tab.2 Tensile properties of 211Z.1 aluminium alloy as—cast and extruded samples under T6 heat treatment

State No.  Yield strength/MPa  Arerage value/MPa  Tensile strength/MPa  Average value/MPa  Elongation%  Average value%
1 381 465 7.1
As-cast 2 411 392.7 486 476 7.2 7.27
3 386 477 7.5
1 468 526 10
Extruded 2 454 461 521 524 10.4 10.4
3 460 525 10.8

4 211Z.1 84 4 35 U RE FIBE IR IRFETE T6 PALL BILIRZS T M 8T 1 JE 50« (a) B4 38 30FE 5 (b) % il A
Fig.4 Tensile fracture morphology of 211Z.1 aluminium alloy as-cast and extruded samples under T6 heat treatment: (a) as-cast;
sample; (b) extruded sample
x 3 21121 SR A & HE R FEMPFEIRE To Hoab 18 & 18 /5 i /5 H 14 5E
Tab.3 Tensile properties of 211Z.1 aluminium alloy as—cast and extruded samples after T6 heat treatment with
intergranular corrosion

State No. Yield strength/MPa  Arerage value/MPa  Tensile strength/MPa Average value/MPa  Elongation%  Average value%
1 397 454 42
As-cast 2 375 371 445 438 4.1 4.53
3 341 415 5.3
1 440 501 8.5
Extruded 2 441 442 500 502 9.6 9.2
3 445 505 9.5
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Fig.5 Intergranular corrosion morphology of 211Z.1 alloy: (a) as-cast sample; (b) extruded sample
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