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Temperature inhomogeneity on cross section of Al alloy
hollow profile based on reverse point tracking method
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Abstract: The reverse point tracking method was used to study the reason and influence factors of the temperature
inhomogeneity on the cross section of Al alloy hollow profile. The results show that the temperature change in dividing
process has a great effect on the temperature inhomogeneity on the cross section of the profile, while the effects of
temperature change on the temperature inhomogeneity on the cross section of the profile in welding chamber and die hole
are smaller. The influence extent of heat transfer during the extrusion on the temperature inhomogeneity on the cross
section of the profile from large to small is friction heat deformation heat, and the heat transfer between the metal and die.
By using the die structure design and the rationalization of extrusion parameters, the temperature inhomogeneity on the
cross section of hollow profile is greatly improved.
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Fig. 1 Schematic diagram of shape and dimensions of profile

cross section (Unit: mm)
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Fig. 2 Temperature distributions of extrusion metal and cross
section of profile: (a) Extrusion metal at stroke of 100 mm; (b)
On cross section of profile (right half part in Fig.1) at stroke of
100 mm; (c) On cross section of profile (right half part in Fig.1)
at stroke of 250 mm
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Fig. 3 Relationship between maximum temperature

difference on cross section near die exit and extrusion stroke
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Fig. 4 Schematic diagram of reverse point tracking method: (a) Representative points P, P,, P; and W, W,, W5 on cross section of

profile at stroke of 100 and 250 mm; (b) Position projection of Py, P,, Py and W, W,, W5 on longitudinal section of billet at initial

time of extrusion; (c) Position projection of Py, P,, P; and W, W,, W3 on cross section of billet at initial time of extrusion
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Fig. 5 Temperature changing of points on cross section of
profile near die exit during extrusion: (a) At stroke of 100 mm;

(b) At stroke of 250 mm
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Fig. 9 3D-models of different upper die structures: (a) Die structure used for actual extrusion; (b) Improved die structure 1 ; (c)

Improved die structure II; (d) Improved die structure I11
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Plan Billet Container Die

No. temperature/’C  temperature /C  temperature/C

Extrusion

speed/(mm-s ")

Maximum temperature

difference on cross section/C

At stroke of 100 mm At stroke of 250 mm
1 500 470 460 1 27 32
2 500 470 460 3 39 45
3 500 470 460 5 50 59
4 520 490 460 1 26 32
5 550 520 460 1 24 31
6 500 450 460 1 26 31
7 500 490 460 1 26 32
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Fig. 12 Temperature distributions on cross section of profile calculated by different extrusion process parameters (at stroke of 100

mm): (a) Cross section 1 in Table 1; (b) Cross section 3 in Table 1; (c) Cross section 5 in Table.1; (d) Cross section 6 in Table.1
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