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Effect of extrusion velocity to wear degree of aluminum profile
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2 School of Materials Science and Engineering, Xihua University, Chengdu 610039, China)

Abstract: Based on modified Archard’s wear theory, a lot of useful data were obtained by finite element software during
the process of extrusion, including instantaneous temperature, pressure and velocity field of every node, and rules of wear
amount under various extrusion velocities were obtained. The results indicate that with the increase of extrusion velocity,
the wear amount of each measure point increases. Because normal pressure and temperature around the die land are
higher, and wear amount is also higher than the other part of the die, the die land becomes main area of invalidation. If
total amount of forming phase is 5 000 and the speed is 10 m/min, the total wear amount of P15 is 1.45 mm. All the
results are in good agreement with actual conditions, therefore it provides theory basis and reference to make aluminum
profile extrusion process.
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Fig.1 Mechanism of die wearing
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Table 1 Input data for finite element analysis

Material Elastic Poission’s  Heat capacity/
¢ modulus/MPa ratio (N'mm >C™")
Al-6061
68 947.60 0.3 24336
(LD2) 947 9
4Cr5MoV1Si
188 226.87 0.3 3.588 00
(H13)
Conductivity Initial
Material coefficient/  temperature/
(N C
Al-6061
180.181 500
(LD2)
4Cr5MoV1Si 24.400 450

(H13)
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Fig.3 Flow stress—strain curves of AL6061 at 480 'C
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Table 2 Relative distance of measure point )52 FI1 o
Point No. Distance/mm Point No.  Distance/mm
poam | om ae 8 PHSHR
P3 8.57 P14 55.71
P4 12.86 P15 60.00 3 A THREEN 10 m/min, HEATHEN
P5 17.14 P16 0.71 80.1 mm i, NI A AEIZ I B 2 B AT R .
P6 21.43 P17 1.43
P7 2571 Pl 214 31 TR R W A
P 30.00 P19 2586 AR 45 0 3 S A AT 40 2
P9 3428 P20 357 MEAT, 12 AT S A WA L BB I
P10 3857 P21 429 DU R, SRRHELRE | T LI 5). 152
PI 286 P22 5.00 WUR, 8 EURLEE 0 T 3 B 5t (A

2) MEZEGEE— D B 4 R BRI — R A A T
WS S5 (1 DEFORM H 3158 K), R L s
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Table 3 Parameter and wear amount of each measure point

I, I DN R AR FE R [ A LA s e il S I
], LEAH R 5 IRAT REAR (A SN 80.1 mm), RIS H
(LR RO B e 1) I ) 24— 4%, BT LA BT

Point No. Temperature/  Exit velciclity/ Pressure/ Hardness Wear coeﬁt;ﬁcient/ Sliding length/ Viear/
K (mm-s ) MPa 10 mm 10 ° mm
P1 737.23 140.64 130.17 32841 24.67 12.52 122.39
P2 744.80 144.67 162.14 326.72 24.97 12.88 159.54
P3 755.26 161.26 147.83 324.43 25.38 14.35 165.95
P4 754.50 178.95 141.22 324.60 25.35 15.93 175.63
P5 754.47 195.15 130.11 324.60 25.35 17.37 176.45
P6 756.73 211.66 122.03 324.11 25.43 18.84 180.38
P7 757.84 228.99 115.58 323.87 25.48 20.38 185.29
P8 754.11 248.22 113.65 324.68 25.33 22.09 195.89
P9 751.41 270.31 110.17 325.27 25.23 24.06 205.56
P10 753.49 298.42 99.31 324.82 25.31 26.56 205.51
P11 755.65 331.95 91.18 324.35 25.39 29.54 210.88
P12 757.87 367.23 85.30 323.87 25.48 32.68 219.33
P13 762.34 402.39 106.31 32291 25.65 35.81 302.42
P14 756.64 499.99 100.83 324.13 25.43 44.50 352.02
P15 738.03 723.86 59.94 328.23 24.70 64.42 290.62
P16 735.68 762.56 51.38 328.76 24.61 67.87 261.01
P17 733.33 805.11 42.82 329.29 24.51 67.87 216.34
P18 730.99 847.65 34.26 329.83 24.42 71.65 181.75
P19 728.64 890.20 25.70 330.36 24.33 75.44 142.75
P20 726.29 932.75 17.14 330.90 24.23 79.23 99.42
P21 723.94 975.30 8.57 331.44 24.14 83.01 51.83
P22 721.59 1011.35 0.01 331.99 24.04 86.80 0.07
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Fig.10 Effects of extrusion velocity on normal pressure
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Fig.11 Effects of extrusion velocity on wear amount
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