Lampiran 1

Data Hasil Pengukuran Kekasaran Lembaran Paduan Alumnium AA3104
dengan Kandungan Ti 0%, Ti 0,01%, dan Ti 0,013%

Sampel Paduan
Aluminium AA3104 Ra (um) Rz (um)
Ti =0,00% 0,5102 3,2917
Ti =0,010% 0,3960 2,6200
Ti =0,013% 0,3642 2,1688
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Lampiran 2

Faktor Reliabilitas Sebagai Hasil Refienement Untuk Sampel Paduan
Aluminium AA3104 Bentuk Serbuk dan Lembaran

dan Puncak Bragg yang Teramati

Reliablity A3104 Bragg Peaks
Powder Bulk | (111), (200), (220), (311), (222),
(400),

X° 1,2496 1,7386 | (331), (420), (422)

Rup 52,6925 29,3431

Ro 41,6968 22,1967

Rupb 118,0996 | 33,3462

Rob 52,2623 22,7658

Rexp 421673 16,8777

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.

Universitas Indonesia



Data Hasil Pengukuran Uji Tarik

Lampiran 3
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Kuat Tarik Batas Luluh
Sample (Kg/mm2) - Tensile | (Kg/mm2) - Yield Regangan (%) -
AIPad_uqn Posisi Strength Strength Elongation
uminium
AA3104 Individual | 3% 1 ndividual | S5 individual | R
33.27 29.07 3,90
0 32.63 33.06 29.07 29.07 3.60 3.70
33.27 29.07 3.80
- 33.60 29.07 3,70
0.00% 45 33.60 33.60 29.07 29.07 3.10 3.45
33.60 29.07 3.80
34.80 29.72 3,90
90 34.57 34.86 29.72 29.72 3.80 3.85
35.21 29.72 3.90
34.19 30.32 490
0 34.19 34.19 30.32 30.32 4.50 4.63
34.19 30.32 4.50
T 34.51 30.32 4.90
0.010% 45 3451 34.51 30.32 30.32 4.50 473
34.51 30.32 4.80
36.12 30.32 4.80
90 35.48 35.75 30.32 30.32 4.90 4.87
35.64 30.32 4.90
34.19 29.67 6.20
0 34.19 34.19 29.67 29.67 5.90 5.93
34.19 29.67 5.70
- 34.51 30.32 4.90
0.013% 45 34,51 34.51 30.32 30.32 4.50 473
34.51 30.32 4.80
35.16 30.32 5.30
90 35.16 35.16 30.32 30.32 5.50 5.47
35.16 30.32 5.60

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 4

Anisotropi Kekuatan Luluh Pada Orientasi 0°-45°, 45°-90° dan 0°- 90°

Sampel Paduan Posisi Arah
Aluminium
AA3104 0 - 45 45 -90 0-90
Ti 0,00% 0,000 0,000 0,022
Ti 0,010% 0,000 0,000 0,000
Ti 0,013% 0,022 0,000 0,022

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.

Universitas Indonesia
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Lampiran 5
Anisotropi Regangan Pada Posisi 0°, 45° dan 90°
Sampel Paduan Posisi Arah

Aluminium

AA3L04 0° 45° 45°— 90° 0°— 90°
Ti 0,00% 0.072 0.116 0.04
Ti0,010% 0.021 0.029 0.052
T10,013% 0.042 0.156 0.084

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.

Universitas Indonesia
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Lampiran 6
Data LDR Dari 4 Ukuran Punch
Blank Dia | b, 1 oh Dia (mm) LDR Tear Off / 1000.000
(mm)
86,28 1,62 45
90,00 1,55 40
139,57
93,00 1,50 30
96,00 1,45 82

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.

Universitas Indonesia




Data Dome Growth Paduan Alumnium AA3104
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Lampiran 7

Ti 0.000% Ti 0.010% Ti 0.013%
Tekanan (PSI)
Growth (mm)
10 0.00 0.00 0.00
15 0.00 0.00 0.00
20 0.00 0.00 0.00
25 0.00 0.00 0.00
30 0.00 0.00 0.00
35 0.10 0.10 0.10
40 0.20 0.20 0.20
45 0.30 0.30 0.30
50 0.40 0.40 0.40
55 0.60 0.60 0.60
60 0.70 0.70 0.70
65 0.80 0.80 0.80
70 0.90 0.90 0.90
75 1.00 0.95 0.95
80 1.30 1.10 0.98
85 1.70 1.30 1.20
90 3.00 2.00 1.80
93 4.00 3.50 3.00
95 4.00 3.50
98 4.00

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Data DRP Sampel dengan Ti = 0,00%

Lampiran 8

Kekuatan Dome (Dome Reversal Pressure - DRP), Ti 0,00 %
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A B C D E

No. Pemanasan Pemanasan Pemanasan Pemanasan

Sample Pe:r;‘;rfg‘san 210°C,2 | 210°C,6 210°C, 8 210°C, 10

Menit Menit Menit Menit

1 96 9 93 94 93
2 99 93 92 94 93
3 99 94 92 93 92
4 100 94 91 92 93
5 99 95 93 94 92
6 98 93 94 94 92
7 98 93 92 93 93
8 100 92 94 92 92
9 98 94 90 94 93
10 99 94 93 93 93
11 98 94 93 93 93
12 98 94 93 94 93
13 100 94 93 94 92
14 98 95 94 93 93
15 98 94 94 92 92
16 99 95 93 93 93
17 99 95 93 93 92
18 99 94 93 92 93
19 97 94 93 93 93
20 99 93 92 92 92
21 99 92 92 92 92
22 100 93 93 92 93
23 99 94 93 94 93
24 99 95 93 94 92
25 99 91 94 94 92
26 96 95 93 93 93
27 96 93 93 92 92
28 97 92 92 93 92
29 98 94 91 93 91
30 98 94 93 93 93
Rata-Rata 98 94 93 93 93
Max 100 95 94 94 93
Min 96 91 90 92 91

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Data DRP Sampel dengan Ti = 0,010%

Lampiran 9

Kekuatan Dome (Dome Buckle Resistance - DRP) - Ti 0.010%

A B C C E

No. Pemanasan Pemanasan Pemanasan Pemanasan

Sample Pe:ﬁf‘:ﬁ:san 210°C, 2 210°C, 6 210°C, 8 210°C, 10

Menit Menit Menit Menit

1 102 94 96 95 96
2 103 95 96 97 96
3 102 96 96 98 95
4 102 97 97 97 95
5 102 95 97 97 97
6 103 96 96 96 96
7 102 97 96 96 96
8 102 96 97 97 95
9 101 97 96 96 95
10 102 97 97 97 96
11 102 96 97 97 95
12 102 95 97 96 96
13 103 96 96 96 95
14 102 96 96 96 95
15 104 95 97 97 95
16 103 96 96 96 96
17 102 95 96 96 96
18 101 97 97 97 95
19 102 96 97 97 97
20 102 96 97 97 97
21 103 97 95 96 95
22 103 96 95 95 96
23 102 94 96 96 95
24 103 96 97 97 95
25 102 96 97 95 96
26 103 96 97 97 97
27 102 96 96 96 96
28 103 96 97 97 96
29 103 96 97 97 96
30 102 96 96 96 96
Rata-Rata 102 96 96 96 96
Max 104 97 97 98 97
Min 101 94 95 95 95

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Data DRP Sampel dengan Ti=0,013%

Lampiran 10

Kekuatan Dome (Dome Buckle Resistance - DRP) - Ti 0.013%

A B C C E

No. Pemanasan Pemanasan Pemanasan Pemanasan

Sample Pe:ﬁ?:r?:san 210°C, 2 210°C, 6 210°C, 8 210°C, 10

Menit Menit Menit Menit

1 105 97 98 95 96
2 104 99 98 96 97
3 104 98 98 97 98
4 103 97 99 96 97
5 104 96 98 96 97
6 104 98 98 98 97
7 104 97 99 97 98
8 105 97 97 96 96
9 104 97 97 96 96
10 104 97 98 96 97
11 105 98 98 97 97
12 103 97 98 98 97
13 105 99 98 97 97
14 104 96 99 96 96
15 105 97 99 96 96
16 104 98 99 96 96
17 104 98 97 96 98
18 103 96 98 97 97
19 105 100 97 98 98
20 103 99 98 97 97
21 104 98 99 96 96
22 103 96 97 98 96
23 103 97 95 97 97
24 103 98 98 97 97
25 105 97 100 96 96
26 105 97 99 96 96
27 105 98 98 96 96
28 105 97 98 98 98
29 105 97 98 98 96
30 104 97 97 97 97
Rata-Rata 104 97 98 97 97
Max 105 100 100 98 98
Min 103 96 95 96 96

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 11
Data Axial Load Sampel dengan Ti = 0,00%

Kekuatan Kaleng Menahan Gaya Vertikal (Axial Load) - Ti 0,00%

A B C C E
No. Sample Tanpa Pemanasan | Pemanasan | Pemanasan | Pemanasan
Permanasan 210°C_, 2 210°C_, 6 210°C_, 8 210°C,_ 10
Menit Menit Menit Menit
1 298 292 290 280 281
2 302 299 282 291 283
3 300 276 276 278 280
4 305 294 280 284 282
5 305 284 293 268 276
6 298 290 289 278 288
7 300 299 294 282 291
8 302 298 280 276 268
&) 300 279 290 282 280
10 308 288 270 285 290
11 290 295 284 2176 278
12 294 296 269 289 282
13 296 294 278 279 280
14 308 280 289 276 265
15 300 296 293 288 296
16 302 298 291 280 288
17 298 293 278 261 284
18 305 287 280 296 283
19 302 278 263 268 290
20 300 289 280 284 276
21 308 293 276 290 281
22 309 291 262 278 268
23 295 288 266 289 288
24 301 292 288 273 292
25 300 299 275 282 284
26 299 287 287 276 276
27 304 289 278 284 278
28 300 290 289 290 276
29 296 291 293 278 289
30 290 288 291 289 263
Rata-Rata 301 290 282 281 281
Max 309 299 294 296 298
Min 290 276 262 261 263

Universitas Indonesia
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Data Axial Load Sampel dengan Ti =0,010%
Kekuatan Kaleng Menahan Gaya Vertikal (Axial Load) - Ti 0,010%
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Lampiran 12

A B C C E
No.
sample Tanpa Peomanasan _ P%manasan . P%manasan _ Péemanasan _
Permanasan | 210°C, 2 Menit | 210°C, 6 Menit | 210°C, 8 Menit | 210°C, 10 Menit

1 301 299 304 280 284
2 299 302 298 292 290
3 310 305 292 299 280
4 308 304 299 302 282
5 300 298 302 308 286
6 318 292 308 302 288
7 304 299 302 305 292
8 298 302 305 304 299
9 290 308 304 298 302
10 312 300 298 278 308
11 298 318 292 292 288
12 299 312 299 299 298
13 306 299 278 302 299
14 322 298 292 308 302
15 312 316 299 302 296
16 299 328 302 299 305
17 298 300 308 302 298
18 316 312 302 305 298
19 328 304 299 304 299
20 300 298 298 298 308
21 312 290 316 292 305
22 289 300 328 299 304
23 296 298 300 308 298
24 307 299 312 273 305
25 289 306 304 282 304
26 297 312 306 312 302
27 324 300 312 304 302
28 310 298 300 312 305
29 298 296 298 304 304
30 312 300 296 306 302
Rata-Rata 305 303 302 299 298
Max 328 328 328 312 308
Min 289 290 278 273 280

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 13
Data Axial Load Sampel dengan Ti = 0,013%
Kekuatan Kaleng Menahan Gaya Vertikal (Axial Load) - Ti 0,013%

A B C C E
No. T Pemanasan Pemanasan Pemanasan Pemanasan
Sample | emf:rﬁ’:san 210°C, 2 210°C, 6 210°C, 8 210°C, 10
Menit Menit Menit Menit

1 305 321 304 298 296
2 317 308 300 298 294
3 321 318 292 299 290
4 308 305 299 300 305
5 318 300 302 301 302
6 305 299 308 302 298
7 300 315 302 305 300
8 300 305 305 302 301
9 297 300 304 298 296
10 313 310 298 292 305
11 314 309 292 299 302
12 321 298 299 302 302
13 305 316 297 308 299
14 300 310 292 302 302
15 319 300 319 302 296
16 309 303 309 302 305
17 298 300 298 302 302
18 316 303 316 305 299
19 317 304 318 304 302
20 300 296 303 298 308
21 303 307 300 301 302
22 320 300 303 299 302
23 296 307 304 308 302
24 307 305 296 292 305
25 315 306 307 293 295
26 307 308 300 312 302
27 301 320 307 304 301
28 315 308 305 312 299
29 315 317 306 304 308
30 304 300 299 294 296
Rata-Rata 309 307 303 301 301
Max 321 320 319 312 308
Min 296 296 292 292 290

Universitas Indonesia
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Lampiran 14
Data Kegagalan Proses Drawn Wall Ironing (Tear Off Rate)

Hasil Evaluasi Kegagalan Proses Drawn Wall Ironing.

Sampel Jumlziholgoe %a(l)goalan/ Jenis Kegagalan
Sampel 1 : Ti 0.000% 60 Putus (Tear Off)
Sampel 2 : Ti 0.010% 24 Putus (Tear Off)
Sampel 3 :Ti 0.013% 23 Putus (Tear Off)

Universitas Indonesia
Pengaruh titanium ..., Caing, FMIPA Ul., 2009.



Lampiran 15

Standar Dimensi Kemasan Kaleng 330 ml
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DIMENSIONAL KEY (mm)

ITEM
Nominal Minimum | Maximum

A Flange Diameter 61.84 61.34 62.34
B Neck Plug Diameter 57.40 57.25 57.55
C Finished Can Height 115.20 114.80 115.60
D Base Diameter 48.26 (Ref). - -

E Metal Gauge 0.270 0.260 0.280
F Dome Depth 10.92 10.67 11.17
G Thin wall - 0.097 -

H Outside Body Diameter 66.015 65.790 66.240
I Neck Length 13.50 (Ref). - -

J Flange Angle 7° 5 12°
K Neck Seaming Clearance 5.00 (Ref) - -

L Flange Radius 1.020 (Ref). - -

M Flange Width 2.21 1.97 2.45
N Neck Thickness 0.170 0.155 0.185
O Lower Dome Profile - - -

P Rim - - -

Q Dome Wall - - -

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 16
Data Hasil Pengukuran Neck Plug Diameter
PLUG DIAMETER
NECKER SAMPLE NUMBER

HEAD 1 2 3
1 57.40 57.43 57.43
2 57.43 57.43 57.40
3 57.45 57.40 57.40
4 57.43 57.45 57.40
5 57.40 57.40 57.45
6 57.35 57.45 57.43
7 57.33 57.45 57.45
8 57.40 57.43 57.45
9 57.33 57.45 57.43
10 57.38 57.43 57.45
11 57.40 57.40 57.38
12 57.38 57.45 57.40
13 57.40 57.43 57.43
14 57.45 57.45 57.40
15 57.43 57.45 57.43
16 57.45 57.43 57.40
AVERAGE 57.42
STD DEVIATION 0.03
3 X STD DEVIATION 0.10
USL 57.55
LSL 57.25
MAXIMUM 57.45
MINIMUM 57.33

NO. < USL 0

NO. > USL 0

NO. DEFECTIVE 0

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 17
Data Hasil Pengukuran Finished Can Height
FINISHED CAN HEIGHT
NECKER SAMPLE NUMBER

HEAD 1 2 3
1 115.24 115.09 115.16
2 114.99 115.06 115.01
3 115.09 115.06 115.01
4 114.99 115.04 115.09
5 115.04 115.04 115.16
6 115.21 115.04 115.11
7 115.01 115.14 115.04
8 115.06 115.16 115.11
9 115.04 115.06 114.96
10 115.09 115.11 115.11
11 115.11 115.19 115.16
12 115.04 115.21 115.06
13 115.16 115.19 115.11
14 114.99 115.16 115.09
15 115.01 115.21 115.11
16 115.04 115.19 115.19
AVERAGE 115.09

STD DEVIATION 0.07
3 X STD DEVIATION 0.22

USL 115.60
LSL 114.80
MAXIMUM 115.24
MINIMUM 114.96

NO. < USL 0

NO. > USL 0

NO. DEFECTIVE 0

Universitas Indonesia
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Lampiran 18
Data Hasil Pengukuran Dome Depth
DOME DEPTH.
mm
SAMPLE BODY MAKER NUMBER
1 2 3 4 5 6
1 10.95 10.97 11.00 10.92 10.97 10.97
2 10.97 10.97 10.97 10.92 10.97 11.00
3 10.95 10.95 11.00 10.90 10.95 10.97
4 10.95 10.95 10.92 10.90 10.95 10.97
5 10.95 10.92 10.92 10.85 10.92 11.00
6 10.95 10.92 10.92 10.85 10.95 10.95
7 10.92 10.92 10.92 10.87 10.95 10.97
8 10.92 10.92 10.92 10.87 10.97 10.97
AVERAGE 10.94
STD DEVIATION 0.036
3 X STD DEVIATION 0.109
USL 11.17
LSL 10.67
MAXIMUM 11.00
MINIMUM 10.85
NO. < LSL
NO. > USL

NO. DEFECTIVE

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 19
Data Hasil Pengukuran Thin Wall Thickness
THIN WALL THICKNESS.
mm
Sample No. BODY MAKER NUMBER
1 2 3 4 5 6

1 0.112 | 0.112 | 0.112 | 0.109 | 0.114 | 0.109
2 0.109 | 0.109 | 0.109 | 0.107 | 0.109 | 0.107
3 0.107 | 0.107 | 0.112 | 0.107 | 0.109 | 0.107
4 0.104 | 0.107 | 0.109 | 0.107 | 0.107 | 0.112
S 0.104 | 0.107 | 0.107 | 0.104 | 0.104 | 0.104
6 0.112 | 0.112 | 0.107 | 0.109 | 0.109 | 0.114
7 0.107 | 0.107 | 0.107 | 0.109 | 0.112 | 0.112
8 0.109 | 0.109 | 0.107 | 0.109 | 0.107 | 0.112
9 0.109 | 0.107 | 0.107 | 0.107 | 0.107 | 0.109
10 0.112 | 0.109 | 0.207 | 0.109 | 0.112 | 0.112
11 0.112 | 0.107 | 0.107 | 0.107 | 0.112 | 0.112
12 0.114 | 0.109 | 0.107 | 0.107 | 0.112 | 0.112
13 0.112 | 0.107 | 0.107 | 0.107 | 0.112 | 0.112
14 0.109 | 0.109 | 0.107 | 0.107 | 0.109 | 0.112
15 0.109 | 0.109 | 0.207 | 0.109 | 0.109 | 0.112
16 0.112 | 0.112 | 0.107 | 0.107 | 0.114 | 0.112
17 0.109 | 0.112 | 0.112 | 0.112 | 0.112 | 0.112
18 0.109 | 0.107 | 0.112 | 0.107 | 0.109 | 0.112

AVERAGE 0.109

STD DEVIATION 0.003

3 X STD DEVIATION 0.008

USL N/A

LSL 0.097

MAXIMUM 0.114

MINIMUM 0.104

NO. < LSL 0
NO. > USL N/A
NO. DEFECTIVE 0

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.

Universitas Indonesia
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Lampiran 20
Data Hasil Pengukuran Neck Thickness
NECK THICKNESS.
mm
SAMPLE No. BODY MAKER NUMBER
1 2 3 4 5 6

1 0.167 0.167 0.169 0.169 0.167 0.170
2 0.166 | 0.168 | 0.168 | 0.168 | 0.166 | 0.170
3 0.168 0.170 0.168 0.169 0.168 0.168
4 0.167 0.170 0.170 0.170 0.168 0.168
5 0.168 | 0.169 | 0.168 | 0.168 | 0.170 | 0.169
6 0.170 | 0.169 | 0.170 | 0.167 | 0.166 | 0.169
7 0.170 0.170 0.168 0.170 0.168 0.168
8 0.168 0.169 0.168 0.167 0.166 0.167

AVERAGE 0.168

STD DEVIATION 0.001

3 X STD DEVIATION 0.004

USL 0.185

LSL 0.155

MAXIMUM 0.170

MINIMUM 0.166

NO. < LSL 0.000

NO. > USL 0.000

NO. DEFECTIVE 0.000

Universitas Indonesia
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Lampiran 21
Data Hasil Pengukuran Flange Width
FLANGE WIDTH
NEEKER SAMPLE NUMBER

1 2.18 2.13 2.18
2 2.18 2.16 2.24
3 2.16 2.18 2.24
4 2.16 2.16 2.18
5 2.18 2.13 2.13
6 2.18 2.16 2.16
7 2.16 2.13 2.16
8 2.18 2.24 2.18
9 2.21 2.29 2.13
10 2.18 2.16 2.16
11 2.16 2.16 2.16
12 2.26 2.24 2.16
13 2.16 2.18 2.13
14 2.13 2.18 2.18
15 2.18 2.13 2.16
16 2.21 2.16 2.13
AVERAGE 2.17
STD DEVIATION 0.04
3 X STD DEVIATION 0.11
usL 2.41
LSL 2.03
MAXIMUM 2.29
MINIMUM 2.13

NO. < USL 0

NO. > USL 0

NO. DEFECTIVE 0

Pengaruh titanium ...,

Caing, FMIPA Ul., 2009.

Universitas Indonesia
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Lampiran 22
Data Hasil Pengukuran Drop Impact Resistance
DROP IMPACT RESISTANCE
(INCH)
SAMOF?LE BODY MAKER NUMBER
1 2 3 4 5 6
1 9 9 10 9 8 10
c 9 9 9 9 9 9
3 9 9 9 9 9 9
4 9 9 10 9 9

5 9 10 9 10 9 10
6 9 10 9 9 9 9
! 9 9 9 9 8 9
£ 9 9 9 10 9 9
2 9 9 9 8 9 9
o 9 9 9 9 9 9
1 9 9 9 10 9 9
s 8 9 10 9 8 10
AVERAGE 9

STD DEVIATION 0.42

3 X STD DEVIATION 197
SPEC. AVERAGE MINIMUM 7
MAXIMUM 10
MINIMUM 8
NO. DEFECTIVE , (<LSL) 0

Universitas Indonesia
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Lampiran 23
Data Hasil Pengukuran Dome Reversal Pressure
DOME REVERSAL PRESSURE (PSI).
BODY MAKER NUMBER
SAMPEL NO.

1 2 3 4 5 5

1 95 94 95 96 2 05
2 94 94 96 94 95 26
3 94 94 95 95 94 05
4 94 94 96 94 2 05
5 94 94 95 95 95 95
6 94 95 95 94 94 26
7 95 94 95 94 97 96
8 94 94 96 94 96 05
AVERAGE 95
STD DEVIATION 0.83
3 X STD DEVIATION 250

LSL 90
SPEC. AVERAGE MINIMUM N/A
MAXIMUM 97

MINIMUM 94

NO. DEFECTIVE , (<LSL) 0

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Data Hasil Pengukuran Axial Load

Lampiran 24

158

AXIAL LOAD (POUND)
BODY MAKER NUMBER
SAMPEL NO.
1 2 3 4 5 6

1 304 305 | 312 | 307 | 305 311
2 305 310 | 300 | 311 | g4 303
3 308 305 | 308 | 299 | g3 316
4 308 311 | 305 | 314 | 419 315
5 314 315 | 300 | 309 | 3519 319
6 311 305 | 303 | 310 | 305 311
7 300 298 | 301 | 301 | og 296
8 305 301 | 296 | 300 | 303 208
AVERAGE 306

STD DEVIATION 5.83
3 X STD DEVIATION 17.49

LSL 176

SPEC. AVERAGE MINIMUM N/A
MAXIMUM 319

MINIMUM 296

NO. DEFECTIVE , (<LSL) 0

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 25

Daftar Koefisien Untuk Perhitungan Grafik Rata-Rata dan Range

hitungan Batas - Batas Peta X-bar dan R.

n Az Dz Ds =

2 1.880 0 3.267 1.128
3 1.023 0 2.574 1.693
4 0.729 0 2.282 2059
5 0.577 0 2114 2.326
& 0.483 0 2004 2.534
7 0419 0076 1.924 2.704
& 0373 0136 1.664 2.847
g 0.337 0184 1.816 2970
10 0.308 0223 1977 3.078
1 0.285 0256 1.744 3173
12 0.266 0283 1.717 3.256
13 0.249 0307 1.693 3.3.36
14 0.235 0328 1.672 3.407
15 0.223 0.347 1.653 3.472

Universitas Indonesia
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Lampiran 26

Data Hasil Uji Tarik 15% Sampel Lembaran Aluminium AA3104 dengan Ti 0,00%

Data Hasil Uji Tarik (15%) dan Perhitungan Anisotropi

Panjang Sebehim .PaI.ljang setclah Wiss,  |Tebal Awal - febalsetleh daric

Sample Orientasi ditark - Lo () ditarik - L15%, (enen) | Wo (mm) o by -5y
Rata-Rata Individual Individual

0 50 5049 20 19.62 027 0.261
45 50 50,34 20 19.72 027 0.263
. 90 30 50,18 20 19.83 0127 0,265
U=010?'6 Rata-Rata () 50 50,216 20 19.817 027 0,265
Anisofropi - o, 0° 1,005 0,990 0,985
Anisotropi -g45° 1,002 0,995 0.985
Anisotropi - 5, 90° 0.999 1,001 0.997

Universitas Indonesia
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Data Hasil Uji Tarik 15% Sampel Lembaran

Aluminium AA3104 Dengan Ti 0,010%
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Lampiran 27

Data Hasil Uji Tarik (15%) dan Perhitungan Anisotropi

Panjang setelah - Tebal setelah ditarik

. g : PEIleIlg Sebehum | ditarik - L'_j% (mm) . 1 Tebal Awal - - h-__;c_.,

Sample Orientasi ditarik - Lo (mm) Wo (mm) by o
Rata-Rata Indvidual Indtvidual

0 50 3049 20 19,59 0.27 0,266

45 50 50,35 20 19,71 0.27 0,264

90 50 50,18 20 19,84 027 0,265

Ti= |Rata-Rata(g) 30 50221 20 19.816 0.27 0,266

Y Y A5 - 1,005 - 0,989 - 0,984

Aiﬁsotropi : 5453 = 1003 - U=995 - Ozgg—l

Asisotropi - 5, 90° : 0,999 g 1,001 - 0,998

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.

Lampiran 28
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Data Hasil Uji Tarik 15% Sampel Lembaran
Aluminium AA3104 dengan Ti 0,013%

Data Hasil Uji Tarik (15%) dan Perhitungan Anisotropi
Panjang Sebelum dl-Pm-lj-mg e Wiss | Tebal Awal - febelseclah ek
Sample Orientasi ditarik - Lo (am) tarik - 1155 (mm) | Wo (mm) b - hyseg
Rata-Rata Indtvidual o Indrvidual
0 50 50,49 20 19.62 0.27 0,260
45 50 50,35 20 19.72 0.27 0,263
. 90 50 50,22 20 19,82 027 0.265
0:31];5 Rata-Rata (c) 50 5021 20 19,816 027 0,265
Anisotropi: o, o - 1.005 - 0,990 - 0,981
Anisotropi - 6:453 - 1,002 - 0,995 - 0,981
Anisotropi - 5, 90° " 1,000 - 1,000 - 0,999

Universitas Indonesia
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Lampiran 29

Data Hasil Uji Tarik Sampel Lembaran Aluminium AA3104 dengan Ti 0,00%

Data Hasil Uji Tarik dan Perhitungan Anisotropi
Kuat Tarik (Kg 'mm’) - | Batas Luluh (Kg mm”) - Regangan (%) -
Sample Orientasi Tensile Strength Yield Strength Elongation
Individual | Rata-Rata | Individual | Rata-Rata | Individual | Rata-Rata
33.27 29.07 3.90
0 32.63 33.06 29.07 29.07 3.60 3.70
33.27 29.07 3.80
33.60 29.07 3,70
45 33.60 33.60 29.07 29.07 3.10 3.45
33.60 29.07 3.80
34.80 29.72 3.90
- 20 34.57 34.86 20.72 20.72 3.80 3.85
0.00%
35.21 29.72 3.90
Rata-Rata (G) 33.84 29.29 3.67
Anisotropi : G, 0" 0.98 0.99 1.01
Anisotropi : (T_.4.'5'J 0.99 0.99 1.01
Anisotropi : O, 90" 1.03 1.01 1.05

Universitas Indonesia
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Lampiran 30

Data Hasil Uji Tarik Sampel Lembaran Aluminium AA3104 dengan Ti 0,010%

Data Hasil Uji Tarik dan Perhitungan Anisotropi
Kuat Tarik (Kg mm:) - | Batas Luluh (Kg mm:) - Regangan (%) -
Sample Orientasi Tensile Strength Yield Strength Elongation
Individual | Rata-Rata | Individual | Rata-Rata | Individual | Rata-Rata
34.19 30.32 4.90
] 34.19 34.19 30.32 30.32 4.50 4.63
34.19 30.32 4.50
34.51 30.32 4.90
45 34.51 34.51 30.32 30.32 4.50 4.73
34.51 30.32 4,80
Ti= 36.12 30.32 4.80
0.010% 90 3548 | 3575 30.32 30.32 4.90 4.87
35.64 30.32 4.90
Rata-Rata (G) 34.82 30.32 4.74
Anisotropi : O, 0" 0.98 1.00 0.98
Anisotropi : 0,450 0.99 1.00 0.98
Anisotropi : O, 90" 1.03 1.00 1.03

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 31

Data Hasil Uji Tarik Sampel Lembaran Aluminium AA3104 dengan Ti 0,013%

Data Hasil Uji Tarik dan Perhitungan Anisotropi

Kuat Tarik (Kg mm?) - | Batas Luluh (Kg mm?) - Regangan (%) -
Sample Orientasi Tensile Strength Yield Strength Elongation
Individual | Rata-Rata | Individual |Rata-Rata | Individual | Rata-Rata
34.19 29.67 6.20
0 34.19 34.19 20.67 20.67 5.90 5.93
34.19 20.67 5.70
34.51 30.32 4.90
45 34.51 34.51 30.32 30.32 4.50 4,73
34.51 30.32 4.80
Tile 35.16 30.32 5.30
ool 90 3516 | 35.16 3032 3032 [ 550 5.47
35.16 30.32 5.60
Rata-Rata (0) 34.62 30.10 5.38
Anisotropi : O, 0” 0.99 0.99 1.10
Anisotropi : 0,45" 1.00 1.01 1.10
Anisotropi : O, 90" 1.02 1.01 1.02

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 32

Data Hasil Uji Tarik Sampel Lembaran Aluminium AA3104 dengan Ti 0,00%

Setelah Pemanasan 210 C, Selama 10 Menit

Data Hasil Uji Tarik Setelah Pemanasan 210 C, 10 Menit dan Perhitungan Anisotropi

Kuat Tark (Kg/mm®) - | Batas Luluh (Kg/mm®) - Regangan (%) -
Sample Orientasi Tensile Strength Yield Strength Elongation
Individual | Rata-Rata Individual Rata-Rata| Individual | Rata-Rata
2080 26.10 405
0 2975 2975 2591 2598 4.00 402
29.70 2593 4.02
29.65 2567 386
45 29.60 2962 2570 1567 390 3.90
29.60 2565 395
29.60 2558 392
Ti= 0.00% 90 2055 | 2958 25.60 25.58 3.0% 3.96
2060 2555 4.02
Rata-Rata (7)) 29 65 2574 396
Anisotropi - 0, 0? 1.00 1.01 1.02
Anisotropi - 5,45:} 1.00 1.00 1.02
Anisotropi - O, 90° 1.00 0.99 1.00

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 33

Data Hasil Uji Tarik Sampel Lembaran Aluminium AA3104 dengan Ti 0,010%
Setelah Pemanasan 210 C, Selama 10 Menit

Data Hasil Uji Tarik Setelah Pemanasan 210 C, 10 Menit dan Perhitungan Anisotropi

Kuat Tarik (Kg/mm®) - | Batas Luluh (Kg/mm®) - Regangan (%) -
: N Tensile Strength Yield Strength Elongation
Sample Orientasi
Individual | Rata-Rata Individual Rata-Rata| Individual | Rata-Rata
30.60 26.93 535
0 30.65 30.65 26.86 2691 524 324
30.70 2693 5.12
3030 26157 496
45 3013 30.14 2648 26.53 503 5.01
30.00 2654 505
30.18 26.18 497
Ti=0.010% 90 30.25 30.21 26.00 26.07 5.01 5.01
30.21 26.02 5.04
Rata-Rata (G) 30.34 26.30 5.09
Amisotropi - G, 0° 1.01 1.02 1.03
Anisotropi : 6,459 0.99 1.00 1.03
Amnisotropi - G, 00’ 1.00 0.98 0.98

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 34

Data Hasil Uji Tarik Sampel Lembaran Aluminium AA3104 dengan Ti 0,013%
Setelah Pemanasan 210 C, Selama 10 Menit

Data Hasil Uji Tarik Setelah Pemanasan 210 C, 10 Menit dan Perhitungan Anisotropi

Kuat Tarik (Kg/mm®) - | Batas Luluh (Kg/mm®) - Regangan (%) -
Sample Orientasi Tensile Strength Yield Strength Elongation
Individual | Rata-Rata Individual Rata-Rata| Individual | Rata-Rata
31 85 27 82 625
0 31.94 3190 2786 2783 6.21 6.28
3192 2781 6.38
31.63 27.17 5.97
45 3172 3168 2708 27.13 583 593
31.69 27.14 5.99
31.58 26.78 5.87
Ti=0.013% 90 31.45 31.55 26.69 26.76 5.73 5.76
31.62 26.82 5.69
Rata-Rata (G) 31.71 27.24 599
Anisotropi - @, 0° 1.01 1.02 1.05
Anisotropi - 62450 1.00 1.00 1.05
Anisotropi : @, 90" 0.99 0.98 0.96

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 35

Data Hasil Uji Tarik 15% Sampel Lembaran Aluminium AA3104 dengan Ti 0,00 %
Setelah Pemanasan 210 C, Selama 10 Menit

Data Hasil Uji Tarik {15%) dan Perhitungan Anisotropi
) o Lebar sshelum ditarike |} obeleh ditarik - Wi | Tebal Awal -hy,, | Tebal setelah ditarik - hyss
Bampls Ohientasi Wo (mm) !
Individual | Rata-Rata Individual Rata-Rata | Individual | Rata-Rata | Individual Eata-Rata
20 18,84 0.27 0.264
20 19.78 0.27 0263
20 19.80 0.27 0.263
20 19.82 0.27 0263
. 30 ». 1575 s 037 o am B.382 e
p 20 FoS 10 80 182 0.27 o 0.263 0263
20 1084 0.27 0263
20 19.84 0.27 0262
20 19.85 0.27 0.262
20 19.83 0.27 0263
20 10388 0.27 0.262
20 10.84 0.27 0265
20 18.82 0.27 0265
20 19.82 0.27 0263
- 20 - 1880 0.27 - 0.264 ...
43 53 20,00 T 19.83 iS5 0.27 BEs 0.264
20 10.84 0.27 0.263
Ti={0.00% 20 15 34 0.27 0263
20 15.84 027 0.264
20 10.33 0.27 0.264
20 19.88 0.27 0.262
20 19.88 0.27 0.263
20 159.36 0.27 0.263
2 19 86 0.27 0263
on 2 - 10,32 A . 0.27 P 0.262 P
&0 5 20.00 R 19.85 P55 0.27 Ere 0.263
2 19.84 0.27 0.263
2 15,84 0.27 0262
2 15.36 0.27 0262
2 10.83 0.27 0.263
Fata-Rata () 20.00 19.83 0.27 0.26
Anizotropi - 5, 0° 1.00 09991 1.0000 0.9500
Anisotropi 643" 100 09999 1.0000 0.9900
Anisotropi - o, 90° 1.00 1.0010 10000 0.95382
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Lampiran 36
Data Hasil Uji Tarik 15% Sampel Lembaran Aluminium AA3104 dengan Ti 0,010%
Setelah Pemanasan 210 C, Selama 10 Menit

Data Hasil Uji Tarik (15%) dan Pechi Ani -

Lebar zebelum ditarik

Anizotropi g, 907

. . Lebar setelah ditarik - Wsy Tebal fwal - hyjag Tebal setelah ditarik - hysy
Sample Orientasi wio [mm]
Individual | Rata-Fata Individual Fata-Fata]  Individual | Rata-Rata| Individual Fata-Fata
20 19.82 027 0262
20 18.78 0.27 0.262
20 18.78 0.27 0263
20 19.8 0.27 0.262
20 18.78 0.27 0.262
] a5 20,00 TP 18.80 B nzy H5Es 0.262
20 18.8 0.2y 02632
20 1981 0.2y 0262
20 18.82 027 0263
20 18.82 0.z7 0.263
20 19.84 027 0262
20 19.84 0.z7 0263
20 19.82 0.z7 0263
20 19.83 027 0265
20 19.80 027 0.264
45 35 20,00 P 19.82 b5y nzy e 0.264
20 19.82 027 0263
20 18.82 0.27 0263
A . 20 19.81 027 0.2E5
ThR T 20 19.82 0.27 0.264
20 19.84 0.27 0.264
20 19.24 0.2y 0264
20 19.84 0.2y 02632
20 19.84 0.2y 02632
20 18.82 027 0262
an 55 20,00 EE 19.84 B5y 0y P 0263
20 19.84 027 0263
20 19.82 0.z7 0263
20 19.84 0.z7 0.264
20 19.54 0.27 0263
Fiata-Fiats [T) 20,00 19.82 0.z7 0.2E
Anisotropi : o, .|:|.':' 1.00 0.9591 1.0000 09978
Anisotropi 5.4 5'3 1.00 10001 1.0000 09978
s 1.00 1.0002 1.0000 1.000&

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 37

Data Hasil Uji Tarik 15% Sampel Lembaran Aluminium AA3104 dengan Ti 0,013%
Setelah Pemanasan 210 C, Selama 10 Menit

Data Hasil Uji Tarik {1522] dan Pechi Ani -

Lebar sebelum ditarik.

Anizatropi T, 07

Lebar setelah ditarik, - wisx Tebal Awal - hyjagy Tebal zetelah ditarik - hysy
Sample Orientasi Wi [mim)
Individual | Rata-FRata Individual Rata-Rata| Individual | Rata-Rata|  Individual Rata-Fata
20 19,81 0.27 0.263
20 19.80 0.27 0.264
20 19.80 0.27 0.263
20 1982 0.z7 0263
20 13.74 027 026
1] 56 20.00 T 188 i5e 0.z7 R 0263
20 19.20 0.27 0251
20 19.24 0.27 0.262
20 19.81 0.27 0.263
20 19.83 0.2y 0.263
20 19.81 0.z7 0263
20 19.82 027 0265
20 19.82 027 0.264
20 19.82 0.27 0.2E5
20 19,50 0.27 0.263
45 56 20.00 T 19.82 W53 0.27 e 0.264
20 19,81 0.2y 0263
' . 0 19.84 0.2y 0.263
Tl 20 1982 077 0263
20 19.83 0.27 0.264
20 19.82 0.27 0.263
20 19.80 0.27 0.263
20 19.80 0.2y 0264
20 19,80 0.z7 0263
20 19,81 027 0.263
A0 5 20.00 s 13,80 i5e 027 P 0263
20 19,81 0.27 0.263
20 19.81 0.27 0.262
20 19,78 0.27 0.264
20 19.79 0.z7 0.263
Fata-Fata (@) 20,00 13.81 0.27 025
Anisotropi ;T J:':' 1.00 1.0000 1.0000 09978
Anisokrop : 5__':'.:' 1.00 1.0004 1.0000 0.3978
2 1.00 09996 1.0000 1.000
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Lampiran 38

Can Body Terminology

FLANGE DIAMETER

PLUG DIAMETER I FLANGE WIDTH
|

FLANGE ANGLE

———

FLANGE RADNS (

BASE DIAMETER

QUTSIDE CIAMETER

_ Universitas Indonesia
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Lampiran 39

Data Hasil Perhitungan Anisotropi Normal (R) Untuk Sampel Dengan Ti 0,00%

Diata Hasil Perhitungan Amizotropt Mortnal (B) untul sampel T1 0,00%
Regangan 10%, Regangan 15%

Sampel | Orientasi |~ a1 Tebar | Arah Tebal | Arah Lebar | Arah Tebal
Wo=200} |{(Toe=027)| Woe=200) | (To=0_27)

0° 15,843 02624 1% 802 02624

0,00% 45" 1% 856 02633 155821 02635

a0°” 19.54 0.2634 19836 02632

Eata-rata 158797 02630 198157 02630

£, = WollWt 1.006 1.00%9
g = it 1.026 1.026
R ==z 5 0.980 0983

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 40

Data Hasil Perhitungan Anisotropi Normal (R) Untuk Sampel
Dengan Ti 0,010%

Data Hasil Perhitungan Anizotropd Mormal (B untuk sampel Ti 0,010%
Regangan 10% Regangan 15%

Sampel | Orientasi| ayah Lebar |Arah Tebal | Arah Lebar | Arah Tebal
(Wo=200) ((To=027)| (Wa=200)| (To=0727)

0° 19 867 0. 2644 19802 02624

0,010%% 457 19 884 0 2648 19 821 0264

g0° 19,834 02654 19.836 0.2638

Fata-rata 19.8617 0.2649 19 8197 0.2634

S = Wol Wt 1.007 1.009
& =t 1.01% 1.025
R=g,g 0988 0.984

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 41

Data Hasil Perhitungan Anisotropi Normal (R) Untuk
Sampel Dengan Ti 0,013%

Diata Hasil Perhitungan Anizotropd Mormal (B) untuk sampel Ti 0,012%

Regangan 10%,

Regangan 15%

Sampel | Orientasi| Arah Lebar |Arah Tebal| ArahLebar | Arah Tebal
(Wo=200) [(To=027)| (Wo=200) | (To=0.27)

0° 19.867 0.2644 19.810 0.263

0,013% 45° 19.884 0.2643 19.818 0.2636

30” 19.834 0.2654 19.803 0.2634

Rata-rata 19.8617 0.2645 15.8103 0.2633

£, = WolWt 1.007 1.010
£ = tit 1.019 1.025
R =gz 0.988 0.985

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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Lampiran 42

Data Hasil Perhitungan Nilai R dan AR Untuk Sampel Dengan Ti 0,00% ,
010% dan 0,013%

Data Hasil Uji Tarik dan Perhitungan Nilai B dan AR
Eandungan Ti Ti0,00% Ti 0,010% Ti0,013%
Begangan (%) - Regangan (%) - Regangan (%) -
Cipientasi Elongation Elongation Elongation
Indridual | Bata-Fata | Indradual | Rata-Fata | Indnddual | Fata-Fata
3.90 4.90 .20
1] 3.60 3.0 4.50 463 590 593
3.80 4.50 570
3,70 468 490
45 3.10 3.45 4.50 4 59 5.50 507
3.20 4.58 420
390 490 430
90 3.80 385 490 490 450 447
3.90 490 4.40
Rata-Rata (=) 387 4.71 516
F=(Eo+2F,-+FRid 361 4 68 513
AR = (Fo - 2B, + Ba)l2 033 018 013

Pengaruh titanium ..., Caing, FMIPA Ul., 2009.
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