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Abstract

The objective of this thesis is to study the effect of forming velocity and die angle in various
friction levels on hollow defect arising during the forming of hexagon-profile brass extrusion. The
analysis is done by using finite element method, and in the process, the extrusion limit diagram is
generated. The material in this study is 60/40 brass with initial diameter of 150 mm, length of 460
mm and area reduction ratio 97.70%. It is subject to 4 levels of forming velocity at 500, 1000, 1500
and 2000 mm/s with die angle of 30°, 60" and 90 in 6 friction levels of 0.05, 0.1, 0.2, 0.3, 0.5 and
1.0 respectively. According to the finite element analysis, hollow defect is found in forming due to
an increase of 3 factors; i.e., forming velocity, die angle and friction, to the extent that inhibits the
free flow of material into the die orifice, causing high stress in the material content and, ultimately,
the undesirable hollow defect. When the three factors are reduced, however, the material then flows
through die orifice more easily, and the stress in the material content is reduced. Based on the
relationship of forming velocity, die angle, and level of friction, related extrusion limit diagram can
be generated to help avoid the condition of hollow defect in the work piece by choosing proper

forming velocity, die angle and levels of friction within its configuration.

Keywords : Finite Element Method / Extrusion Process / Brass 60/40 / Forming Velocity /

Die Angle / Friction
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u(x) =a, +a,x+a,x’ +...+a,,,x" (2.15)
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u(x,y) =a, +a,x+ay+a,x’ +a,xy +ay’ +..+a,y" (2.16)
2 2
V(X,Y) =8, + 8, X+ 85,3y +8,,,X +8,, XY +8,,6Y +..tdy, Y
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V(X,Y,2) =a; +aX+a,y+a,z

W(X,Y,2) = 8 + 80X + &y, Y + &,Z

(2.22)
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u(x,y,z) = Nyx + N,X, + NoX, + N, X,
V(X,Y¥,2) =Ny, + N,y, + N;y, + Ny, (2.25)
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.4 MAlNgg GLITH TEALT AN
anun
NAINT Taipalnse (% (kN) (mm/s)
1. / 724 1000 716
2. / 748 550 728
3. / 732 500 731
4. / 747 450 724
5. / 745 500 717
6. / 724 550 734
7. / 726 750 732
8. / 735 450 732
9. / 750 400 752
10. / 729 550 723
11. / 736 550 723
12. / 728 650 735
13. / 737 500 739
14. / 739 550 728
15. / 738 500 731
16. / 728 550 725
17. / 729 800 719
18. / 738 500 724
19. / 726 900 717
20. / 747 500 726
Minde 735 585 728
Mgaga 750 1000 752
mega 724 400 716
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. anuen | anuens | AN . ANNEN
a0y ) a0y a0y
W39 (H3.) W39 (B3.) W39 (B3.) W39 (B3.)
1. 330 26. 300 51. 380 76. 282
2. 315 27. 310 52. 370 77. 300
3. 304 28. 330 53. 265 78. 295
4. 315 29. 325 54, 370 79. 360
5. 315 30. 330 55. 304 80. 370
6. 315 31. 315 56. 318 81. 306
7. 303 32. 304 57. 370 82. 380
8. 300 33. 302 58. 350 83. 337
9. 298 34, 340 59. 330 84. 340
10 254 35. 345 60. 350 85. 306
11. 258 36. 348 61. 330 86. 302
12. 254 37. 370 62. 370 87. 274
13. 258 38. 390 63. 340 88. 285
14. 290 39. 400 64. 340 89. 310
15. 270 40. 400 65. 337 90. 340
16. 275 41, 410 66. 290 91. 370
17. 305 42. 390 67. 280 92. 350
18. 290 43, 420 68. 270 93. 330
19. 275 44, 400 69. 255 94, 270
20. 350 45, 430 70. 314 95. 304
21. 355 46. 420 71. 345 96. 282
22. 265 47, 400 72. 304 97. 330
23. 260 48. 410 73. 302 98. 275
24 355 49, 370 74, 340 99. 340
25. 275 50. 390 75. 330 100. 325
ANNENIINSIGIFA (%) 26.88
mmmﬂwsw‘hqﬂ (%) 15.88
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