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Table 1 Experiment result of direct extrusion and indirect extrusion
Alloy  Extrusion way Billet Bar Container Die hole E);ttf(iSiO)il D/i?;;i:d T iﬁlgffattl;r%()f
Direct d405 mm x 1 000 mm d91 mm d420 mm 2 10. 7 100 400
ZA12
Indirect d405 mm % 1 000 mm d 85 mm d420 mm 2 12.2 30 380
Direct d405 mm x 1 000 mm d110 mm d420 mm 1 14. 6 100 400
ZA1l
Indirect d405 mm % 1 000 mm d110 mm d420 mm 1 14. 6 30 390
All Temperature of  Extrusion speed of p Ty Dt Absolute Relative
oy container, t/ C stem/ (mm®s~ l) / kN / MPa / kN error/ kN error/ %
Direct 400 1.3 49 690 41.4
ZA12
Indirect 400 2.1 47 670 21531 26 139 - 54.8
Direct 400 1.3 47 160 38.4
ZA11
Indirect 420 2.5 43790 19 969 23 821 - 54.4
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Table 2 Chemical compositions of

billet ( mass fraction, %)

Element 2A11 2A12
Cu 4.1 4.3
Mg 0. 65 1. 40
Mn 0.52 0.57
Si 0. 49 0.49
Fe 0. 36 0.35
Ni < 0.05 < 0.05
Zn < 0.2 < 0.2
Ti < 0.05 0. 057
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Table 3 Deformation resistance ( 9) of indirect extrusion
2A11 2A12
No.
1/ C v/ (mmes” ') pdkN 0o/ M Pa t/ C v/(mmes™ ') pid/kN 0o/ M Pa
1 424 0.8 21491.4 62 441 0.5 23353.4 67
2 416 0.8 21991.2 63 435 0.5 23 882.6 69
3 409 0.8 22079.4 63 428 0.5 24 127.6 69
4 400 0.8 22344.0 64 413 0.5 24 460. 8 70
5 392 0.9 22632.2 65 398 0.5 24539.2 71
6 387 0.9 23011.4 66 386 0.6 25470.2 73
7 372 0.9 23 821.2 68 377 0.6 25832.8 74
8 360 0.9 24 696.0 71 370 0.6 26 744.2 77
9 354 0.9 25127.2 72 360 0.6 26 822.6 77
10 348 0.9 25725.0 74 352 0.6 27263.6 79
R4 BRSNS SRR L
Table 4 Comparison of measured extrusion force with calculated
p il kN
Alloy Billet Product il € v/(mmes™ ') Error/ %
Calculated M easured
2A12 d405 mm x 800 mm d 105 mm 365 1.6 43 883 42 386 - 3.5
d405 mm x 850 mm d 100 mm 360 1.4 45 809 43706 - 4.8
370 0.9 45034 43706 - 3.0
380 1.1 44 320 42 875 - 3.4
233 mms 9Tmm - jogmmx 4mm 404 0.6 22139 23086 4.1
mm
406 0.6 22077 23205 4.9
411 0.6 21 860 22730 3.8
416 0.6 21674 22 605 4.1
2A11  d405 mm x 1 000 mm d 110 mm 365 4.5 37 809 38 483 1.8
375 2.0 37 001 38 137 3.0
380 3.4 36570 36750 0.5
390 2.8 35762 36 750 2.7
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Error analysis and practice of extrusion force

formulas on backward extrusion

DENG Xiao-min
( College of Metallurgy and M aterials, Anhui University of Technology, M aanshan 243002, China)

[ Abstract] At present, the extrusion force formulas used in calculating backward extrusion are all based on the according direct ex-

trusion’ s, and the friction betw een the metals and inside of the container is assumed to become zero. In practice, the calculated extru-

sion force according to these formulas has much difference with the real figure frequently, which can not guide production. The main

reason is to neglect the difference of the temperature rice and strain hardening between the direct extrusion and the backward extru-

sion. Through the experiment, the backward extrusion force formulas were found. The error of backward extrusion force calculated

by the formulas is not more than 5%, so it can be applied in engineering calculation.

[Key words] deformation resistance; extrusion force; calculation; backward extrusion
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