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ABSTRACT

There are various types of metal working. This thesis will focus on cold forward
extrusion of aluminum. This process of cold extrusion significantly helps reduction manufacturing
cost. This thesis will presents the effect of using different materials, die angles and lubricants. The
objective is to study the effect of different factors on force used in extrusion, surface roughness,
hardness after extrusion, and to compare manufacturing cost between extrusion and lathing with
CNC machine.

In this study aluminum grades used are 1100, 2011 and 6063 reference standard
International Organization Standard using different die angles at 20, 25 and 30 degree. The
lubricants used are mineral oil, soy bean oil and coconut oil. After the extrusion, the finished
product is examined to determine the surface roughness and hardness, and the manufacturing cost of
cold extrusion and lathing with CNC machine is compared.

Results showed that the type of material, die angle and lubricants used affect the force
used for extrusion. The material suitable for extrusion is grade 1100 aluminum, With respect to die
angles, it is found that more degree requires more extrusion force, which also results in more
hardness. Therefore, the suitable die angle is 20 degree. The suitable lubricant is mineral oil, which
requires less extrusion force, and therefore, creates less surface roughness at 0.31 zm. When
comparing manufacturing cost, it is found that extrusion requires less expense than lathing with

CNC machine by 13.85 Baht

Keywords: cold extrusion, macrostructure, material flow
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v 4
M99 0.1 TunnamsdaIuglezgiitiounsa 1100 yua1y 20 03N

82

Die 20
vishms viusaviaes vshmzndn Taildons
38y 139 38y 139 38y 139 38y 139
0 0 0 0 0 0 0 0
1.14 10.44 1.18 8.29 1.18 9.60 1.04 24.87
2.27 25.65 2.28 20.27 2.28 22.34 2.02 55.88
3.32 34.97 3.30 2991 3.34 32.47 2.98 77.00
437 38.89 435 48.32 441 44.56 3.99 99.00
5.46 45.06 5.40 63.30 5.54 49.73 5.05 111.69
6.55 48.14 6.43 79.35 6.64 56.71 6.11 114.23
7.69 51.93 7.55 82.99 7.75 60.16 7.24 116.28
8.86 59.38 8.70 84.56 8.90 64.44 8.37 116.76
10.02 64.02 9.86 82.04 10.03 68.08 9.51 114.84
11.23 62.48 11.01 80.31 11.17 69.32 10.64 112.12
12.40 62.3 12.18 76.82 12.30 70.73 11.78 107.79
13.58 62.12 13.34 73.98 13.43 69.98 12.96 102.97
14.76 61.6 14.55 69.77 14.61 68.98 14.15 89.65
15.99 61.59 15.74 68.31 15.80 68.21 15.31 86.48
17.18 61.03 16.96 64.78 16.97 66.47 16.51 83.31
18.38 59.58 18.15 61.49 18.13 65.06 17.65 81.09
19.56 58.82 19.31 59.55 19.29 61.41 18.79 78.24
20.75 56.63 20.46 57.31 20.44 60.48 19.96 76.19
21.93 38.39 21.63 54.80 21.61 58.13 21.1 73.81
23.10 0 22.66 39.69 22.78 21.38 21.56 55.28
- - 23.44 0 23.76 0 21.73 0




v 4
M99 0.2 TunnamsdaIuglezgiitiounsa 1100 yuay 25 03N

&3

Die 25
vishms Tiusaviaes vshmzndn Tailaons

38y 139 S38Y 139 38y 139 38y 139

0 0 0 0 0 0 0 0
1.09 17.26 1.05 17.27 1.13 12.19 0 0
2.13 33.58 2.09 33.58 2.20 28.98 0 0
3.20 47.67 3.10 52.74 3.25 44.03 0 0
4.30 58.44 4.11 70.01 431 53.66 0 0
5.40 63.35 5.23 76.66 539 64.38 0 0
6.55 66.52 6.33 81.74 6.45 70.02 0 0
7.69 67.79 7.45 83.51 7.57 73.16 0 0
8.85 67.38 8.60 84.30 8.69 74.54 0 0
10.05 64.78 9.74 86.62 9.84 75.47 0 0
11.23 63.26 10.88 84.45 10.95 76.10 0 0
12.40 57.44 12.03 82.42 12.10 76.28 0 0
13.60 55.38 13.20 78.96 13.28 75.22 0 0
14.79 54.49 14.37 75.50 14.42 74.46 0 0
15.98 52.89 15.59 69.16 15.60 73.84 0 0
17.13 51.86 16.78 63.20 16.78 72.71 0 0
18.35 50.20 18.00 62.20 17.93 70.96 0 0
19.54 48.46 19.14 60.42 19.07 69.85 0 0
20.74 46.40 20.33 54.68 20.24 68.42 0 0
21.91 19.96 21.49 52.46 21.39 66.20 0 0
23.09 15.54 22.62 21.70 22.55 22.81 0 0
24.03 0 23.65 0 23.68 0 0 0




v 4
M99 .3 TunnamsdaIuglezgiitiounsa 1100 yuaw 30 03N

&4

Die 30
vishms vsusaviaes sz Tail¥ans
S8y 139 38y 139 38y 139 38y 139
0 0 0 0 0 0 0 0
1 6.33 1 3.61 1 6.54 0 0
2 15.12 3 14.82 2 15.94 0 0
3 23.49 4 27.14 4 24.17 0 0
4 34.70 5 44.32 5 35.47 0 0
5 4491 6 61.09 6 4433 0 0
8 68.78 8 90.10 8 67.64 0 0
9 78.34 9 98.61 9 78.48 0 0
10 83.06 10 103.99 10 87.67 0 0
11 79.19 11 104.97 11 87.22 0 0
12 76.95 13 104.83 12 87.10 0 0
15 72.02 15 97.87 15 79.11 0 0
16 69.26 16 93.64 16 74.49 0 0
17 67.01 17 88.90 17 68.50 0 0
18 64.80 18 84.75 18 63.07 0 0
21 59.88 21 76.63 21 57.96 0 0
23 55.58 23 69.36 23 53.28 0 0
24 53.05 24 65.60 24 50.83 0 0
26 52.22 26 61.74 26 49.07 0 0
28 51.80 27 55.71 29 42.79 0 0
30 49.03 30 37.26 31 26.37 0 0
33 0 33 0 33 0 0 0




v 4
M99 04 TuNnAmsIdaIuglezgiitiounsa 2011 YAy 20 03N

&5

Die 20
vishms Tsusaviaes sz Tailans
S8y 139 38y 139 38y 139 38y 139
0 0 0 0 0 0 0 0

1.14 12.67 1.12 16.77 1.14 13.94 0.89 32.31
2.22 27.40 2.18 32.60 2.22 31.05 1.79 61.77
3.27 4435 3.17 49.02 3.25 45.62 2.74 83.79
430 59.72 4.18 74.17 430 56.86 3.73 99.94
5.34 71.91 521 81.56 5.35 64.31 477 104.85
6.48 74.59 6.29 89.81 6.47 68.42 5.89 103.27
7.62 75.70 7.42 84.72 7.61 71.60 7.00 99.63
8.76 75.59 8.53 84.63 8.71 75.55 8.13 94.40
9.93 75.66 9.66 83.06 9.84 78.72 9.28 88.86
11.12 74.60 10.88 79.32 10.95 80.46 10.44 82.84
12.27 72.26 12.12 78.26 12.07 79.67 11.59 78.09
1345 | 7172 13.28 78.14 13.22 79.51 12.78 71.91
14.64 | 68.89 14.45 74.01 14.41 75.08 14.01 66.52
1583 | 67.00 15.34 61.07 15.55 73.49 15.14 61.77
17.04 65.42 16.58 53.39 16.77 71.91 16.32 57.97
18.21 63.68 17.77 50.22 17.92 69.38 17.45 53.38
19.40 61.63 18.93 48.06 19.07 67.64 18.58 49.26
20.51 60.03 20.09 45.12 20.22 66.37 19.76 44 35
2172 | 57.81 21.25 44.84 21.36 63.83 20.94 41.97
22.89 19.96 22.42 42.71 22.53 22.81 22.08 0.00
24.02 0 23.13 0.00 23.61 0.00 - -




v 4
M99 0.5 TunnAmsdaIuglezgiitiounsa 2011 yuay 25 03N

86

Die 25
Vs Tsusaviaes sz Taildans

38y 139 38y 139 38y 139 seEe | U5

0 0 0 0 0 0 0 0
1.06 14.57 1.04 18.37 1.12 10.77 0 0
2.14 31.83 2.05 39.88 2.15 30.73 0 0
3.19 47.20 3.04 59.24 3.23 44.67 0 0
427 56.07 4.07 73.52 426 59.71 0 0
5.39 61.53 5.16 81.77 536 67.05 0 0
6.50 65.62 6.24 92.89 6.47 69.91 0 0
7.63 69.92 7.39 91.48 7.56 72.37 0 0
8.78 77.89 8.52 87.79 8.68 77.60 0 0
9.95 68.91 9.67 84.65 9.84 79.41 0 0
11.10 64.50 10.79 82.19 10.96 83.37 0 0
12.28 62.63 11.92 80.18 12.13 78.36 0 0
13.45 57.81 13.13 78.48 13.23 75.09 0 0
14.67 54.01 14.27 74.53 14.40 73.93 0 0
15.89 52.11 15.51 71.65 15.60 70.08 0 0
17.05 49.89 16.68 69.08 16.78 69.69 0 0
18.24 47.83 17.85 65.50 17.92 67.72 0 0
19.37 45.65 19.02 62.63 19.07 64.41 0 0
20.52 44,51 20.18 57.82 20.24 63.23 0 0
21.69 29.62 21.33 54.91 21.39 59.72 0 0
22.86 0 22.48 35.16 22.54 38.33 0 0

- - 23.63 0 23.67 0 0 0




v 4
M99 0.6 TuNnAMIIdaTUglezgiiitiounsa 2011 YAy 30 03N

Die 30
Vs vhiusaviaes vshmzndn Taildns

38y 139 38y 139 38y 139 sy | U39

0 0 0 0 0 0 0 0
1.18 10.13 1.19 6.85 1.19 4.24 0 0
3.32 46.72 342 39.66 3.51 30.53 0 0
4.39 54.62 4.48 60.65 4.56 44.67 0 0
5.42 64.58 5.47 79.12 5.63 56.81 0 0
6.49 73.92 6.50 88.43 6.72 66.90 0 0
7.60 77.40 7.57 95.58 7.81 76.95 0 0
8.72 78.83 8.68 99.80 8.94 81.72 0 0
9.83 78.99 9.78 100.47 10.05 84.27 0 0
10.99 77.53 10.94 99.25 11.17 86.54 0 0
12.18 75.03 12.09 97.18 12.32 87.25 0 0
13.34 74.51 13.24 94.09 13.48 86.52 0 0
14.54 73.01 14.39 92.40 14.63 84.50 0 0
15.68 72.13 15.59 88.33 15.78 81.66 0 0
16.87 71.57 16.75 85.48 16.94 78.97 0 0
18.04 69.34 17.93 82.87 18.14 76.66 0 0
19.26 57.45 19.14 79.45 19.39 72.95 0 0
20.43 52.14 20.37 75.23 20.53 70.44 0 0
21.61 48.08 21.53 72.81 21.71 68.74 0 0
23.94 4538 23.82 68.44 23.97 65.05 0 0
25.13 38.97 25.00 64.93 25.11 62.94 0 0
27.50 33.58 27.67 59.54 28.20 59.17 0 0
29.53 25.58 29.63 50.58 30.75 51.37 0 0
33.00 0 33.00 0 33.00 0 0 0




v 4
M99 0.7 TunnausdaIuglezgiitiounga 6063 yua1w 20 03N

&8

Die 20
Vs Tsusavaes sz Tailaens
S8y 139 38y 139 38y 1039 38y 139
0 0 0 0 0 0 0 0

1.09 14.21 1.12 15.68 1.15 9.37 1.09 20.11

2.16 28.30 2.17 36.18 2.18 23.72 1.97 32.09
3.14 47.42 3.18 51.03 3.20 39.36 2.83 52.63
4.20 56.95 4.16 70.48 424 55.87 3.67 90.96
521 73.06 5.15 82.23 5.30 69.35 4.53 124.23
6.29 82.08 6.24 91.58 6.37 76.10 5.42 154.41
7.42 83.74 7.35 96.13 7.48 81.90 6.33 167.57
8.57 83.33 8.47 96.97 8.58 84.90 7.33 170.49
9.75 82.90 9.63 96.98 9.72 85.93 8.40 170.32
10.91 81.48 10.79 96.89 10.87 83.25 9.50 168.26
12.09 79.10 11.93 93.15 11.99 81.86 10.61 162.71
1326 | 78.70 13.10 90.95 13.16 81.45 11.71 156.54
1445 | 7628 14.25 87.74 14.30 78.96 12.84 150.36
15.63 75.11 15.44 84.09 15.50 77.29 13.94 144.50
16.80 74.47 16.61 80.52 17.43 74.16 15.11 135.95
17.97 73.62 17.77 77.35 18.58 71.65 16.29 129.61
19.15 72.26 18.92 74.61 19.72 69.45 17.44 120.43
20.30 68.54 20.05 68.03 20.87 47.15 18.59 112.66
2147 | 5642 21.22 60.50 21.24 27.40 19.75 108.07
2228 | 43.72 22.36 46.12 22.39 0 20.90 96.19
2385 | 28.85 23.48 34.40 - - 22.08 88.43
24.03 0 2433 0 - - 23.24 39.49

- - - - - - 24 .38 0




v 4
M3199 0.8 TuNnAmsIdaTuglezgiitiounsa 6063 YAy 25 03N

&9

Die 25
vishms AT ZTVCER vshmzndn Taildens

S8y 139 38y 139 38y 139 38y 139

0 0 0 0 0 0 0 0
1.00 19.60 1.04 24.52 1.05 2448 0 0
2.03 34.18 2.06 46.73 2.05 43.97 0 0
3.01 50.51 2.98 68.49 3.11 56.47 0 0
4.05 64.35 4.03 85.11 4.18 71.48 0 0
5.14 79.80 5.05 95.47 521 83.72 0 0
6.24 90.44 6.12 102.14 | 625 89.62 0 0
7.37 92.55 7.23 10544 | 7.42 94.69 0 0
8.53 89.17 8.35 101.85 8.55 96.23 0 0
9.68 87.75 9.49 97.08 9.65 92.78 0 0
10.84 83.95 10.63 94.28 10.79 91.87 0 0
12.03 80.30 11.79 91.62 11.93 91.01 0 0
13.17 | 76.66 12.96 86.60 13.10 89.51 0 0
1437 | 73.97 14.12 84.18 14.23 87.75 0 0
1556 | 72.07 15.36 79.16 15.43 85.94 0 0
16.75 70.01 16.53 75.77 16.59 83.13 0 0
17.91 67.11 17.71 71.40 17.72 81.98 0 0
19.07 64.78 18.89 68.64 18.87 80.55 0 0
20.25 60.82 20.04 64.43 20.01 74.65 0 0
2142 | 45.92 21.23 60.16 | 21.14 71.07 0 0
2261 0.00 2241 2186 | 2230 26.23 0 0

- - 23.50 0.00 23.00 0.00 0 0




v 4
M3199 .9 TuNnAmsdaIuglezgiitiounsa 6063 yuay 30 03N

90

Die 30
Vs AT ZTVEER sz Tailaens

S8y 139 38y 139 38y 139 sver | 139

0 0 0 0 0 0 0 0
1.20 7.44 1.18 4.59 1.20 3.73 0 0
2.31 22.13 2.34 20.12 2.41 12.12 0 0
4.39 57.05 4.42 60.03 4.54 46.06 0 0
5.43 68.48 5.43 81.41 5.60 61.99 0 0
6.44 75.87 6.41 97.09 6.68 72.23 0 0
7.53 80.87 7.48 105.33 7.72 85.11 0 0
8.63 87.09 8.57 110.56 8.80 90.17 0 0
9.76 93.51 9.67 112.77 9.93 95.91 0 0
10.91 95.61 10.78 112.58 11.08 98.74 0 0
12.07 95.56 11.95 109.75 12.22 99.20 0 0
14.42 86.49 14.25 103.68 14.49 97.18 0 0
15.61 83.25 15.39 101.05 15.61 94.39 0 0
16.78 80.17 16.57 97.88 16.79 91.74 0 0
17.93 76.08 17.71 95.21 17.92 89.96 0 0
19.17 71.74 18.91 92.80 19.13 88.36 0 0
21.54 60.74 21.26 87.75 21.47 86.61 0 0
22.71 55.08 22.42 85.95 22.63 85.39 0 0
23.93 51.86 23.56 83.37 23.77 83.63 0 0
25.07 49.17 24.70 80.86 24.89 81.77 0 0
27.44 43.84 26.42 77.29 27.13 79.13 0 0
29.48 36.84 29.31 67.61 30.13 70.11 0 0
33.00 0.00 31.39 41.07 32.26 21.95 0 0

- - 33.00 0.00 33.00 0.00 0 0
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faqil¥ | Die20 | Die25 | Die30
ALT100 | 64.02 67.79 80.06
AI2011 | 75.70 77.89 82.99
AL6063 | 83.74 92.55 95.61
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MI9N N1 AU UYBIDZ QNN 3 1039 International Organization Standard (ISO)
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a
AN V.1

MANUHIIURIDZUIToNINTA 1100 VoITITHADAUUARZFA
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MANNHTUAD azgiisHian 1n3a 1100 (A1 1100)

1haluns
. UMY 20 YUAY 25 YuME 30
vV A a = L3
AFIN/AUN
1 2 3 1 2 3 1 2 3
1 0.33 0.23 0.31 0.33 0.40 0.35 0.46 0.30 0.37
2 0.31 0.33 0.32 0.32 0.33 0.35 0.48 0.35 0.40
3 0.31 0.32 0.32 0.36 0.34 0.37 0.46 0.34 0.36
4 0.33 0.27 0.31 0.33 0.40 0.35 0.46 0.31 0.37
5 0.31 0.32 0.32 0.36 0.34 0.37 0.46 0.34 0.36
fAnay 0.31 0.30 0.32 0.34 0.36 0.36 0.47 0.33 0.38
T
L4 4 UMY 20 YuME 25 YuME 30
ATIN/BUN
1 2 3 1 2 3 1 2 3
1 0.32 0.38 0.39 0.40 0.35 0.35 0.46 0.50 0.44
2 0.32 0.32 0.35 0.35 0.44 0.37 0.44 0.48 0.44
3 0.37 0.34 0.36 0.43 0.34 0.37 0.38 0.40 0.44
4 0.32 0.38 0.39 0.40 0.35 0.35 0.46 0.50 0.44
5 0.37 0.34 0.36 0.43 0.34 0.37 0.38 0.40 0.44
fAnay 0.34 0.35 0.37 0.40 0.37 0.36 0.42 0.46 0.44
T~ v
MAUNZNIN
242 4 UM 20 YUAE 25 e 30
AFIN/AUN
1 2 3 1 2 3 1 2 3
1 0.36 0.37 0.39 0.36 043 0.39 0.41 0.43 0.43
2 0.21 0.21 0.21 0.35 0.35 0.39 0.42 0.42 0.42
3 0.35 0.30 0.36 0.35 0.35 0.39 0.43 0.43 0.42
4 0.34 0.32 0.34 0.36 0.43 0.39 0.41 0.43 0.43
5 0.32 0.35 0.35 0.35 0.33 0.39 0.43 0.43 0.42
AundY 0.32 033 0.33 0.35 0.36 0.39 0.42 0.43 0.42
AMANNHL VAT ozt 1n5A 1100 (A1 1100)
ail¥arsnidean
RN e 20 e 25 e 30
ATIN/BUN
1 2 3 1 2 3 1 2 3
1 0.59 0.52 0.59 X X X X X X
2 0.56 0.66 0.52 X X X X X X
3 0.58 0.54 0.57 X X X X X X
4 0.59 0.52 0.59 X X X X X X
5 0.56 0.52 0.57 X X X X X X
Aunde 0.58 0.55 0.57 X x X X X X
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MANNHETUAD oz gisHian 1n5A 2011 (A12011)

Vihuns
s 4r 4 yuae 20 yuae 25 yuE 30
ATIN/AUN
1 2 3 1 2 3 1 2 3
1 0.34 0.31 0.47 0.34 0.39 0.38 0.38 0.39 0.43
2 0.31 0.32 0.38 0.39 0.41 0.39 0.39 0.49 0.40
3 0.37 0.39 0.31 0.39 0.40 0.36 0.34 0.45 0.44
4 0.34 0.31 0.47 0.34 0.39 0.38 0.38 0.39 0.43
5 0.37 0.39 0.31 0.39 0.40 0.36 0.34 0.45 0.44
ﬂ"lmalil 0.34 0.34 0.39 0.37 0.40 0.37 0.37 0.43 0.43
i avdea
Lax 1 yuae 20 YuaE 25 yue 30
ATIN/AUN
1 2 3 1 2 3 1 2 3
1 0.37 0.38 0.37 0.42 0.45 0.46 0.48 0.49 0.45
2 0.38 0.40 0.38 0.46 0.43 0.48 0.48 0.49 0.46
3 0.37 0.40 0.38 043 0.44 0.47 0.46 0.49 0.46
4 0.37 0.38 0.37 0.42 0.45 0.46 0.48 0.49 0.45
5 0.37 0.40 0.38 043 0.44 0.47 0.46 0.49 0.46
ﬂ"lmalil 0.37 0.39 0.38 0.43 0.44 0.47 0.47 0.49 0.46
dhoaewin
s 4r 4 YuAE 20 YN 25 yumE 30
ATIN/AUN
1 2 3 1 2 3 1 2 3
1 0.39 0.34 0.38 0.42 0.43 0.44 0.43 0.49 0.45
2 0.37 0.36 0.40 0.43 0.43 0.43 0.43 0.47 0.44
3 0.37 0.35 0.39 0.43 0.43 0.44 0.42 0.46 0.44
4 0.39 0.34 0.38 0.42 0.43 0.44 0.43 0.49 0.45
5 0.37 0.35 0.39 0.43 0.43 0.44 0.42 0.46 0.44
?‘hma'ﬂ 0.38 0.35 0.39 0.43 0.43 0.43 0.43 0.47 0.44
Nhil¥asvaoau
s 4r yuaE 20 YA 25 yuE 30
ATIN/AUN
1 2 3 1 2 3 1 2 3
1 0.55 0.51 0.57 X X X X X X
2 0.63 0.53 0.61 X X X X X X
3 0.60 0.59 0.57 X X X X X X
4 0.55 0.51 0.57 X X X X X X
5 0.60 0.59 0.57 X X X X X X
Aunde 0.59 0.55 0.58 X X X X X X
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Vi
PR YUY 20 yuae 25 yuae 30
ATIN/AUN
1 2 3 1 2 3 1 2 3
1 0.39 0.38 0.34 0.43 0.49 0.33 0.43 0.44 0.48
2 0.39 0.46 0.39 0.49 0.44 0.49 0.50 0.46 0.45
3 0.39 0.33 0.38 0.51 0.38 0.38 0.47 0.48 0.43
4 0.39 0.38 0.34 0.43 0.49 0.33 0.43 0.44 0.48
5 0.39 0.33 0.38 0.51 0.38 0.38 0.47 0.48 0.43
fhméﬂ 0.39 0.39 0.36 0.48 0.44 0.38 0.46 0.46 0.46
Wi avdea
P YA 20 YUAY 25 YuAY 30
AsIn/Asun
1 2 3 1 2 3 1 2 3
1 0.46 0.47 0.48 0.42 0.58 0.55 0.51 0.55 0.54
2 0.42 0.47 0.41 0.45 0.58 0.46 0.57 0.49 0.51
3 0.45 0.42 0.44 0.40 0.56 0.56 0.49 0.56 0.55
4 0.46 0.47 0.48 0.42 0.58 0.55 0.51 0.55 0.54
5 0.45 0.42 0.44 0.40 0.56 0.56 0.49 0.56 0.55
‘Fhm?ilﬂ 0.45 0.45 0.45 0.42 0.57 0.53 0.52 0.54 0.54
Tshaewin
P 1A 20 1AW 25 1A 30
AsIn/Asun
1 2 3 1 ) 3 1 2 3
1 0.34 0.39 0.38 0.48 0.46 0.56 0.44 0.49 0.49
2 0.46 0.36 0.50 0.44 0.48 0.45 0.52 0.49 0.52
3 0.31 0.47 0.43 0.50 0.49 0.43 0.53 0.55 0.44
4 0.34 0.39 0.38 0.48 0.46 0.56 0.44 0.49 0.49
5 0.31 0.47 0.43 0.50 0.49 043 0.53 0.55 0.44
‘Fhm?ilﬂ 0.35 0.41 0.42 0.48 0.48 0.48 0.49 0.51 0.48
hilFasvidonu
sax 1 YUY 20 YuAE 25 yuae 30
ATIN/AUN
1 2 3 1 2 3 1 2 3
1 0.65 0.55 0.59 X X X X X
2 0.66 0.68 0.57 X X X X X
3 0.68 0.57 0.49 X X X X X
4 0.65 0.55 0.59 X X X X X
5 0.68 0.57 0.49 X X X X X
fAunde 0.66 0.58 0.55 X X X X X

A 1 o [ dzl 9 d‘ Qy a =\ 1
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Al 1100
HUAE 20 ANV (HV)
gﬂﬁ Vstuns (Sun) TARVITE YT s Naldans
1 75.60 88.20 85.90 82.60
2 81.30 96.60 92.10 85.00
3 88.40 98.20 96.80 90.90
4 88.70 100.60 98.10 93.10
5 87.00 100.20 97.90 92.80
6 81.30 95.10 92.10 91.70
7 75.50 91.10 87.80 87.20
Average 82.54 95.71 92.96 89.04
A11100
Y 25 ANNUTL (HV)
gﬂﬁ Vst (Sun) TARVITE ST s Naldans
1 84.80 79.10 93.00 X
2 90.90 84.80 95.50 x
3 95.30 88.70 96.20 x
4 97.90 89.00 98.20 X
5 97.50 83.40 97.90 X
6 94.20 81.40 95.50 x
7 87.20 80.40 92.80 x
Average 92.54 83.83 95.59 X
Al 1100
HUAE 30 ANV (HV)
90 Wit (Sun) Whitudamdes Wi Taldans
1 89.30 85.20 80.90 x
2 96.60 94.90 93.60 X
3 102.10 95.10 94.90 X
4 102.50 95.30 95.20 x
5 99.20 91.10 94.00 x
6 95.30 86.60 88.50 X
7 92.60 83.20 81.60 x
Average 96.80 90.20 89.81 X
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A12011
HUAE 20 ANV (HV)
gﬂﬁ Vstuns (Sun) Tusmans MUz NE Nal¥ans
1 95.70 82.00 84.40 75.50
2 97.90 83.70 91.90 80.30
3 94.40 89.30 92.30 85.50
4 94.80 89.50 93.30 97.50
5 91.90 87.50 93.00 97.20
6 92.60 86.20 88.10 101.00
7 91.50 84.90 87.60 74.90
Average 94.11 86.16 90.09 87.41
A12011
UMY 25 ANNUTL (HV)
90 Wit (Sun) shifudamides NIRRT AE) Taildans
1 80.90 88.70 89.20 X
2 84.60 92.30 93.80 X
3 86.10 101.20 97.70 X
4 90.50 101.60 98.00 X
5 90.20 92.60 95.60 X
6 87.60 91.10 93.40 x
7 86.00 86.50 90.10 X
Average 86.56 93.43 93.97 X
A12011
HUAE 30 AT (HV)
gﬂﬁ Vst (Sun) fudmiana Mz NE Naldans
1 98.80 70.10 80.40 X
2 101.30 81.10 81.50 X
3 105.50 83.00 85.40 x
4 105.70 84.20 94.10 X
5 105.50 83.90 93.80 X
6 100.30 81.60 90.50 X
7 97.10 79.10 85.40 x
Average 102.03 80.43 87.30 X
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A16063
MAE 20 ANNUDI (HV)
i;ﬂﬁ WS (Sun) Wi amaes Wi Naldens
1 101.20 100.70 95.30 103.30
2 104.30 107.90 96.70 108.90
3 112.20 108.40 103.50 110.00
4 112.70 108.60 103.90 110.40
5 107.10 107.40 101.40 108.40
6 104.30 104.30 100.50 106.30
7 102.90 100.50 96.20 101.40
Average 106.39 105.40 99.64 106.96
A16063
HMAE 25 ANNUTI (HV)
igﬂ‘?; Vs (Sun) Wi amaea Wi NalFans
1 102.60 97.30 98.50 X
2 105.70 100.50 99.10 X
3 110.90 107.60 107.40 X
4 111.20 108.00 108.90 X
5 108.50 104.60 108.40 X
6 105.20 99.80 103.80 X
7 103.70 97.90 96.00 X
Average 106.83 102.24 103.16 X
Al 6063
MAE 30 ANNUYI (HV)
igﬂ‘?; Vs (Sun) difud e Wi NalFans
1 103.80 91.30 100.00 X
2 106.30 103.30 103.10 X
3 110.50 106.80 108.90 X
4 110.60 107.00 109.30 X
5 110.50 103.00 106.60 X
6 105.30 100.20 101.40 X
7 102.10 92.40 99.30 X
Average 107.01 100.57 104.09 X

A [} o [ dgl Y d‘ Qy a = 1
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ANNUUYS (HV)

o
>
=n.

Al1100 Al2011 Al 6063
1 75.60 65.50 81.20
2 75.00 65.10 80.10
3 72.00 63.80 83.50
4 72.40 64.10 84.00
5 72.60 64.50 82.80
6 67.90 61.00 84.20
7 68.30 60.50 83.90
Average 71.97 63.50 82.81
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Abstract

Cold — Extrusion of aluminium provides better shape and surface fimish than Hot — Extrusion and may to reduce
production cost of the extrusion process. The thesis presents effect of different natural lubricants to the cold
extrusion, it cheaper and easily to find than synthetic base oil. The results of this thesis was cold extrusion die which
able to used as teaching materials and study of compare of factors, lubricants can reduce force to use extrusion,

mineral o1l was the best mimmum for forced to use extrusion as different as don’t use lubricants was 0.58 ton and
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lubricants could reduced roughness surface, soy oil was the best minimum for roughness surface as different as

didn’t use lubricants was 0.34 pm and materials flowing was similar for didn’t used lubricants and used lubricants,

so lubricant is ineffective for materials flowing.

Keywords:  extrusion lubricants roughness
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