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Continuous extending rheo-extrusion process for
producing 6201 alloy tube

GUAN Ren-guo, LI Xue, LI Jiang-ping, XIAO Zhao-hui, ZHU Li-jie, WEN Jing-lin

(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: Continuous extending rheo-extrusion process for producing 6201 alloy tube was investigated by using a
self-designed setup. The results show that 6201 alloy tube with good performance can be successfully manufactured by
the proposed technique. The optimal process conditions for producing 6201 alloy tube with d80 mm are obtained as
follows: the velocity of roll cooling water is 10—15 L/min; the casting temperature is 750—780 “C; the mould preheating
temperature is 500—-560 ‘C; the velocity of the roll is 15 r/min. After being water quenched for solid solution and artificial
aging at 150 C for 10 h, the tensile strength of the product reaches 300 MPa, the elongation is 10.2% and the equivalent
conductivity reaches 47.4%IACS. Comparing with the conducting tube of Al-Mg-Si-Cu alloy, the tensile strength is
improved by 15% and the equivalent conductivity is improved by 3%.
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Fig.1  Schematic diagram of continuous extending rheo-
extrusion: 1—Alloy melt; 2—Pouring basket; 3—Rotation roll;
4—Fixed shoe; 5—Barrier block; 6—Extending mould; 7—
Tube
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Table 1 Chemical compositions of experimental 6201

aluminum alloy(mass fraction, %)

Mg Si Fe Cu Mn

0.8 0.7 <0.50 <0.10 <0.03
Cr Zn B Al

<0.03 <0.10 <0.06 Bal.
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Fig.2 Diagram of extended extrusion die: (a) Extended die; (b)
Divergent die; (c) Fixed die
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Fig.3 Blockage state of 6201 alloy at calibrating strap when
casting at 740 C
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Fig.4 Surface of tube when casting at 760 ‘C
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Fig.5 Tube curling at high roll rotating velocity
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Fig.6  Uniformly filling extending cavity of alloy at roll

rotating velocity of 15 r/min
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Fig.7 Product when casting at 780 “C
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Table 2 Artificial aging process and properties

Tensil Equival
Aging Aging enste Elongation/ v e.nt
temperature/C time/h strength/ o conductivity/
P MPa ° %IACS
190 5 297 12.2 49.0
170 6 298 10.5 48.2
150 10 300 10.2 47.4
3 it

1) KM BAT BB AR Y R B R AR R R
B Mo 4 L R RFI 6201 a4 A, 1S
WA REREEAR LG mAE. TRETM . nriEskik
AP KR I R TR AR R

2) AT L 2GAR G OB PR RE RN 5 5T
(RIS, H14 d80 mm (1) 6201 & &M ftt: T2
SAF R BRERAHUKRE 10~15 L/min; HEiFE
750~780 C; AELHTIHGELE 500~560 C; 7 Hfeikid
15 r/min.

3) IR LIKPAEEFIFAE 150 CIZ 10 h )5,
IS IR SR 2 300 MPa, fHICE N 10.2%, 244%
FHLZN 47.4%IACS, PLRrmfs Lk Al-Mg-Si-Cu #54
SEREIRS T 15%, S FHRERT 3%,
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