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LAMPIRAN I

HASIL PENGUJIAN KOMPOSISI KIMIA
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LAMPIRAN II

HASIL PENGUJIAN TARIK
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0.067 wt. % Ti
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0.081 wt. % Ti
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0.115  wt. % Ti
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Lampiran Pengolahan data uji tarik

0.067 wt. % Ti 
Sampel ke- P (Kg) dL (mm) ε σ (MPa)

A1 0 0 0 0
2450 0.5 0.01 191.252

A2 0 0 0 0
1650 0.5 0.01 128.803
2250 1 0.02 175.64

A3 0 0 0 0
1700 0.5 0.01 133
1800 1 0.02 140.512
2250 1.5 0.03 175.64
250 2 0.04 195.156

A4 0 0 0 0
1000 0.5 0.01 76.84
1750 1 0.02 134.475
2250 1.5 0.03 172.896
2650 2 0.04 203.633

0.081 wt. % Ti 

Sampel ke - P (Kg) dL (mm) ε σ (MPa)
1 0 0 0 0

1500 0.5 0.01 112.3
1800 1 0.02 162.643

2 0 0 0 0
2200 0.5 0.01 157.366
2450 1 0.02 192.774

3 0 0 0 0
1750 0.5 0.01 142.172
2200 1 0.02 178.732
2500 1.5 0.03 203.104

4 0 0 0 0
1550 0.5 0.01 130.087
2000 1 0.02 167.854
2200 1.5 0.03 184.640

Pengaruh penambahan 0.067..., Febrian Hendra Kurniawan, FT UI, 2008
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0.115 wt. % Ti

Sampel ke- P (Kg) dL (mm) ε σ (MPa)
1 0 0 0 0

1450 0.5 0.01 112.3
2100 1 0.02 162.643
2400 1.5 0.03 185.877
2750 2 0.04 212.984

2 0 0 0 0
1000 0.5 0.01 94.46
1750 1 0.02 165.299
2150 1.5 0.03 203.079

3 0 0 0 0
1000 0.5 0.01 86.75
1800 1 0.02 156.147
2050 1.5 0.03 177.834

4 0 0 0 0
1000 0.5 0.01 79.95
1750 1 0.02 139.907
2200 1.5 0.03 175.883
2300 2 0.04 183.878

sampel UTS UTS rata-rata
0.067 191.252 191.42025

175.64
195.156
203.633

total 765.681
0.081 162.643* 193.506

192.774
203.104
184.640

total 743.161
0.115 212.984 194.44375

203.079
177.834
183.878

total 777.775

* tidak dimasukkan ke dalam perhitungan karena sampel mengalami poros pada gauge length-nya.
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LAMPIRAN III

HASIL PENGUJIAN KEKERASAN

Pengaruh penambahan 0.067..., Febrian Hendra Kurniawan, FT UI, 2008



Universitas Indonesia

95

Lampiran Pengolahan Data Kekerasan 
(Brinnel Hardness)

Sampel 0.067 tebal
titik Nilai Kekerasan
1 78.58283558
2 75.91748847
3 76.68100482
4 76.35241054
5 83.58922446
6 78.58283558
7 80.31899189
total 550.0247913
rata-rata 78.57497019

Sampel 0.081 tebal
titik Nilai Kekerasan
1 78.07255925
2 78.925629
3 79.40184915
4 79.40184915
5 79.39150405
6 79.39150405
7 78.80774612
total 553.3926408
rata-rata 79.05609154

Sampel 0.115 tebal 
titik Nilai Kekerasan
1 80.79148011
2 82.23370245
3 81.02925709
4 78.24222344
5 79.96728423
6 78.58283558
7 77.34444901
total 558.1912319
rata-rata 79.74160456

Sampel 0.067 tipis
titik Nilai Kekerasan
1 75.8093255
2 78.81112061
3 76.68100482
4 80.55472777
5 80.0842684
6 76.57124305
7 80.43673262
total 548.9484228
rata-rata 78.42120325

Sampel 0.081 tipis
titik Nilai Kekerasan
1 77.56746943
2 78.69685688
3 79.85055164
4 82.23370245
5 76.02587776
6 79.61783439
7 79.61783439
total 553.6101269
rata-rata 79.08716099

Sampel 0.115 tipis
titik Nilai Kekerasan
1 80.67297642
2 79.15537859
3 77.67933418
4 81.62821572
5 78.925629
6 78.69685688
7 82.11207827
total 558.8704691
rata-rata 79.83863844
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LAMPIRAN IV

HASIL PENGUKURAN Dendrite Arm Spacing (DAS)
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Lampiran Pengolahan Data DAS

sampel Titik Panjang Secondary DAS(mm) sampel Titik Panjang Secondary DAS (mm)
0.067 - Tebal 1 0.035 0.067-Tipis 1 0.02

2 0.04 2 0.03
3 0.025 3 0.035
4 0.035 4 0.013
5 0.03 5 0.02
6 0.027 6 0.022
7 0.04 7 0.02

rerata 0.033 rerata 0.029
0.081 - Tebal 1 0.015 0.081 - Tipis 1 0.011

2 0.02 2 0.015
3 0.012 3 0.015
4 0.015 4 0.01
5 0.02 5 0.02
6 0.015 6 0.01
7 0.04 7 0.012

rerata 0.019 rerata 0.013
0.115 - Tebal 1 0.02 0.115 –Tipis 1 0.01

2 0.02 2 0.01
3 0.025 3 0.01
4 0.015 4 0.011
5 0.011 5 0.01
6 0.01 6 0.013
7 0.01 7 0.01

rerata 0.015 rerata 0.01

Pengaruh penambahan 0.067..., Febrian Hendra Kurniawan, FT UI, 2008
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LAMPIRAN V

HASIL PERHITUNGAN YIELD STRESS (Hall-
Petch Equation)
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Lampiran Pengolahan Data Hall-Petch Equation

wt. % Ti Dendrite Size (10-3 m) σy (using Hall-Petch equation) (MPa) Mean (MPa)
0.067 - tebal 0.49 131.38 120.393

0.66 113.51
0.7 110.57

0.49 131.38
0.64 115.125

0.081 - tebal 0.49 131.38 139.988
0.45 137.55
0.42 142.95
0.4 147

0.43 141.06

0.115 - tebal 0.34 162 156.668
0.35 159.14
0.37 153.89
0.39 149.17
0.35 159.14

0.067 - tipis 0.62 116.83 124.168
0.49 131.38
0.47 134.34
0.59 119.62
0.6 118.67

0.081 - tipis 0.6 118.67 135.56
0.45 137.56
0.43 141.06
0.42 142.95
0.45 137.56

0.115 - tipis 0.36 156.44 160.35
0.34 162
0.35 159.14
0.33 165.03
0.35 159.14

Pengaruh penambahan 0.067..., Febrian Hendra Kurniawan, FT UI, 2008
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Friction Stress for Aluminum = ± 62 MPa

LAMPIRAN VI

HASIL PENGUJIAN KEBOCORAN
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Temp. melting : 818 oC
Komposisi grain refiner : 0.05 %

Temp. penambahan grain refiner : 725 oC
Jenis grain refiner : AlTiB (Rod)
Waktu GBF : 7 Menit

No No Temp. Dies (oC) Temp. Tekanan Jam Jenis Cacat Jenis Cacat
Shot Dies Upper Lower Molten (oC) mesin (kPa) ke

Marking
LPDC Machining

Ket.

1 Trial

2 Trial

39 235 364 A1 Misrun (PL) Remelting
3

40 233 341
705 25 0

A2 Misrun (PL) Remelting

39 258 407 A3 Sampel
4

40 259 351
710 25 0

A4 Sampel
39 263 386 A5 Misrun (PL,IN) OK

5
40 257 294

710 25 0
A6 Misrun (IN,EX), keropos (chain) Reject

39 272 412 A7 Misrun (IN) OK
6

40 264 360
711 25 0

A8 Misrun (PL) OK

39 262 386 A9 Misrun (IN) Remelting
7

40 259 299
710 25 0

A10 Pasir gugur Reject
39 266 397 A11 OK

8
40 261 306

711 25 0
A12 OK

39 273 400 A13 Misrun (PL) OK
9

40 267 327
713 25 1

A14 Bocor (emisi) Reject

39 275 422 A15 OK
10

40 268 335
714 25 1

A16 OK
39 269 402 A17 OK

11
40 262 331

713 25 1
A18 OK

39 271 396 A19 OK
12

40 263 327
713 25 1

A20 Misrun (PL) OK
13 39 272 398 713 25 1 A21 Misrun (EX) OK
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40 264 328 A22 Bocor (body) OK
39 274 404 A23 OK

14
40 266 327

714 25.6 1
A24 Misrun (PL,EX) Bocor (emisi) OK

39 275 466 A25 Misrun (IN) OK
15

40 268 327
714 25.6 1

A26 Misrun (IN) OK
39 276 405 A27 OK

16
40 269 331

712 25.6 1
A28 OK

39 279 403 A29 OK
17

40 268 332
712 25.6 1

A30 OK
39 280 407 A31 OK

18
40 270 334

712 25.6 1
A32 OK

39 277 405 A33 Misrun (PL,IN) OK
19

40 269 337
711 25.6 1

A34 OK
39 281 400 A35 Misrun (PL) Reject

20
40 273 338

712 25.6 1
A36 OK

39 283 398 A37 Misrun (PL) OK
21

40 273 337
713 25.6 1

A38 OK
39 283 404 A39 Misrun (IN) Remelting

22
40 273 337

714 25.6 2
A40 OK

39 288 405 A41 OK
23

40 276 341
715 25.6 2

A42 OK
39 285 412 A43 OK

24
40 275 344

716 25.6 2
A44 OK

39 284 400 A45 Misrun (PL) OK
25

40 274 339
710 25.6 2

A46 OK
Dies seret

39 243 350 A47 OK
26

40 237 310
714 25.6 2

A48 Keropos (chain,port) OK
39 257 378 A49 OK

27
40 249 316

714 25.6 2
A50 Misrun (IN) OK

39 266 393 A51 OK
28

40 258 328
712 25.6 2

A52 Misrun (IN,EX) OK
39 230 399 A53 OK

29
40 265 337

712 26.2 2
A54 Misrun (PL) OK

30 39 277 402 711 26.2 2 A55 OK
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40 268 338 A56 Misrun (PL) OK
39 276 393 A57 Misrun (PL) OK

31
40 269 333

711 26.2 2
A58 OK

39 280 403 A59 OK
32

40 279 339
711 26.2 3

A60 Misrun (PL) OK
39 282 405 A61 Misrun (PL,EX) OK

33
40 276 343

713 26.2 3
A62 OK

39 291 406 A63 Misrun (PL,IN) Remelting
34

40 277 342
712 26.2 3

A64 Misrun (PL) OK
39 282 394 A65 OK

35
40 274 333

712 26.2 3
A66 Misrun (PL) OK

39 290 429 A67 Misrun (IN) OK
36

40 282 346
712 26.2 3

A68 Misrun (PL) OK

37 Trial (Buang Kotoran)

39 276 387 A69 Remelting
38

40 266 337
712 26.2 3

A70 OK
39 279 391 A71 Misrun (PL), kropos (chain) OK

39
40 270 337

712 26.2 3
A72 Kropos (port) OK

39 285 416 A73 OK
40

40 276 338
712 26.2 3

A74 Misrun (PL,EX) Remelting

Temp. melting : 823 oC
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Komposisi grain refiner : 0.08 %

Temp. penambahan grain refiner : 763 oC
Jenis grain refiner : AlTiB (Rod)
Waktu GBF : 8 Menit

No No Temp. Dies (oC) Temp. Tekanan Jam Jenis Cacat Jenis Cacat
Shot Dies Upper Lower Molten (oC) mesin (kPa) ke

Marking
LPDC Machining

Ket.

1 Trial

2 Trial

39 238 341 B1 Sampel
3

40 230 275
701 25 0

B2 Misrun (PL,IN), keropos (port) Reject

39 248 357 B3 Misrun (PL) Remelting
4

40 240 288
703 25 0

B4 Sampel
39 279 372 B5 Misrun (PL) OK

5
40 247 300

705 25 0
B6 Misrun (PL,IN) Remelting

39 236 371 B7 Remelting
6

40 248 302
706 25 0

B8 OK

Rehat 30 menit ganti shift

7 Trial

8 Trial

39 249 361 B9 OK
9

40 239 293
715 25 1

B10 OK
39 260 382 B11 Misrun (PL,IN) OK

10
40 251 304

715 25 1
B12 Sampel

39 264 381 B13 Misrun (PL,IN) OK
11

40 256 311
714 25 1

B14 Misrun (PL) Reject
39 267 382 B15 OK

12
40 260 322

714 25 1
B16 Misrun (PL) OK

39 269 384 B17 Misrun (PL) OK
13

40 261 318
713 25 1

B18 Misrun (PL) OK
14 39 274 392 712 25.6 1 B19 OK
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40 266 323 B20 OK
39 278 399 B21 Sampel

15
40 271 330

712 25.6 1
B22 OK

39 279 391 B23 OK
16

40 271 328
711 25.6 1

B24 Misrun (PL,IN) OK
39 278 388 B25 Misrun (PL,IN) OK

17
40 272 321

711 25.6 1
B26 Misrun (PL,EX) OK

39 281 398 B27 OK
18

40 276 334
711 25.6 2

B28 OK
39 283 401 B29 Sampel 

19
40 278 337

711 25.6 2
B30 Misrun (IN) OK

20 Trial

39 269 384 B31 OK
21

40 263 321
712 25.6 2

B32 Misrun (PL) OK
39 279 395 B33 Misrun (PL) Remelting

22
40 270 326

713 25.6 2
B34 OK

39 284 395 B35 OK
23

40 274 330
715 25.6 2

B36 Keropos OK
39 287 400 B37 Misrun (PL) OK

24
40 278 333

712 25.6 2
B38 OK

39 291 404 B39 OK
25

40 280 337
712 25.6 2

B40 OK
39 292 406 B41 OK

26
40 283 340

711 25.6 2
B42 OK

39 292 403 B43 OK
27

40 285 341
711 26.2 2

B44 Misrun (IN) OK
39 294 410 B45 OK

28
40 287 346

711 26.2 2
B46 Sampel

39 298 412 B47 OK
29

40 289 345
710 26.2 2

B48 OK
39 295 406 B49 Misrun (PL) Remelting

30
40 288 343

710 26.2 2
B50 OK

39 294 420 B51 Misrun (IN) OK
31

40 284 344
711 26.2 3

B52 OK
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39 292 400 B53 Misrun (IN) Bocor (emisi) OK
32

40 284 341
710 26.2 3

B54 Sampel
39 291 400 B55 Keropos (chain) Reject

33
40 284 340

711 26.2 3
B56 OK

39 289 411 B57 Keropos (chain) Reject
34

40 283 343
711 26.2 3

B58 OK

39 296 408 B59 OK
35

40 286 345
710 26.2 3

B60 OK
39 293 404 B61 OK

36
40 285 343

710 26.2 3
B62 Keropos OK

39 298 412 B63 OK
37

40 288 344
710 26.2 3

B64 OK

39 296 414 B65 OK
38

40 288 344
710 26.2 3

B66 OK
39 297 410 B67 OK

39
40 288 351

711 26.2 3
B68 OK

39 299 412 B69 OK
40

40 288 344
711 26.8 3

B70 Misrun (IN) OK

39 296 414 B71 Sampel
41

40 288 345
710 26.8 3

B72 OK
39 297 417 B73 OK

42
40 289 347

710 26.8 3
B74 Misrun (PL,IN) Remelting

39 295 415 B75 OK
43

40 288 347
710 26.8 3

B76 Keropos OK

39 297 416 B77 OK
44

40 291 346
709 26.8 4

B78 Sampel
39 297 417 B79 Sampel

45
40 294 347

709 26.8 4
B80 Misrun (PL) Remelting

Temp. melting : 810 oC
Komposisi grain refiner : 0.1 %

Temp. penambahan grain refiner : 762 oC
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Jenis grain refiner : AlTiB (Rod)
Waktu GBF : 6 Menit

No No Temp. Dies (oC) Temp. Tekanan Jam Jenis Cacat Jenis Cacat
Shot Dies Upper Lower Molten (oC) mesin (kPa) ke

Marking
LPDC Machining

Ket.

1 Trial

2 Trial

39 248 281 O1 Misrun (IN) Bocor (body) OK
3

40 241 292
705 25 0

O2 Misrun (IN), keropos (port) Reject
39 254 290 O3 Misrun (IN) Sampel

4
40 248 302

708 25 0
O4 Misrun (PL,IN) Sampel

39 258 296 O5 Misrun (PL) Reject
5

40 252 309
709 25 0

O6 Misrun (EX) OK

6 Trial

39 261 303 O7 Misrun (PL) Reject
7

40 260 322
710 25 0

O8 OK

39 259 370 O9 Misrun (IN) OK
8

40 258 317
710 25 0

O10 Misrun (Gate) Reject

39 265 386 O11 Misrun (Gate) Reject
9

40 261 323
712 25 1

O12 Misrun (PL), keropos (port) Reject
39 270 380 O13 Misrun (Gate) Reject

10
40 262 323

712 25 1
O14 Misrun (EX) OK

39 275 390 O15 Misrun (PL,IN) Sampel 
11

40 270 330
712 25 1

O16 Misrun (EX) OK
39 280 366 O17 Misrun (Gate) Reject

12
40 271 334

713 25 1
O18 OK

39 284 330 O19 OK
13

40 273 335
713 25 1

O20 OK
39 287 338 O21 Misrun (PL,IN) OK

14
40 274 339

713 25 1
O22 Misrun (EX) OK

39 296 329 O23 Misrun (IN) OK
15

40 277 328
713 25 1

O24 Misrun (PL) OK
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39 289 330 O25 OK
16

40 279 343
712 25 1

O26 Misrun (PL) OK
39 292 334 O27 Misrun (IN) OK

17
40 279 335

712 25.6 1
O28 Misrun (IN) OK

39 294 338 O29 Misrun (PL) Sampel
18

40 281 352
713 25.6 1

O30 OK

39 289 337 O31 Misrun (IN) OK
19

40 279 343
712 25.6 1

O32 Misrun (IN,EX) OK
39 293 329 O33 Misrun (IN) OK

20
40 286 344

713 25.6 1
O34 OK

Dies bermasalah (±30 menit)
39 203 281 O35 Keropos (chain) OK

21
40 197 283

711 25.6 2
O36 Keropos (chain) Reject

39 227 286 O37 Misrun (PL) OK
22

40 216 296
715 25.6 2

O38 Misrun (PL) Sampel 
39 238 292 O39 Misrun (IN) OK

23
40 228 306

715 25.6 2
O40 Misrun (PL), keropos (chain) Reject

39 238 292 O41 Misrun (PL), keropos (chain) Reject
24

40 230 309
715 25.6 2

O42 Misrun (EX), keropos (port) Reject
39 241 296 O43 Misrun (IN) Bocor (emisi) OK

25
40 234 314

713 25.6 2
O44 Misrun (PL,IN) Sampel

39 249 377 O45 Misrun (PL) OK
26

40 242 318
712 26.2 2

O46 Misrun (EX), keropos (chain) Reject
39 255 385 O47 Misrun (IN) OK

27
40 248 323

711 26.2 2
O48 Misrun (IN) OK

39 261 390 O49 Misrun (PL,IN) OK
28

40 253 330
711 26.2 2

O50 Misrun (PL) Reject
39 263 389 O51 Misrun (IN) Sampel

29
40 256 328

710 26.2 3
O52 Misrun (EX) OK

39 265 392 O53 Misrun (PL) Remelting
30

40 260 331
712 26.2 3

O54 Misrun (EX) Bocor (body) OK
39 274 393 O55 OK

31
40 260 329

710 26.2 3
O56 OK

39 275 395 O57 Keropos (chain) Reject
32

40 263 330
711 26.2 3

O58 Misrun (PL) Sampel
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39 275 399 O59 OK
33

40 267 334
711 26.2 3

O60 Misrun (PL) Reject
39 276 389 O61 Misrun (Lower) Reject

34
40 265 328

710 26.2 3
O62 Misrun (EX), keropos (chain) Reject

39 279 403 O63 Misrun (EX) OK
35

40 266 333
711 26.2 3

O64 OK

39 280 399 O65 OK
36

40 270 333
710 26.2 3

O66 Misrun (EX) OK
Rehat 30 menit  ganti shift

37 Trial

39 253 350 O67 Keropos (chain) Reject
38

40 246 301
715 26.2 4

O68 Bocor (body) OK
39 264 372 O69 Misrun (PL) Reject

39
40 257 312

714 26.2 4
O70 Misrun (IN,EX) Sampel 

39 271 383 O71 OK
40

40 264 319
713 26.8 4

O72 OK
39 272 394 O73 Misrun (IN) OK

41
40 266 329

712 26.8 4
O74 Misrun (PL), keropos (chain)

Keropos, Bocor 
(body)

OK

39 282 397 O75 OK
42

40 272 329
711 26.8 4

O76 OK

39 282 399 O77 Misrun (IN) Sampel
43

40 275 333
711 26.8 4

O78 OK
39 287 404 O79 OK

44
40 277 336

710 26.8 4
O80 OK

39 286 401 O81 OK
45

40 278 339
710 26.8 4

O82 OK

Temp. melting : 809 oC
Komposisi grain refiner : 0.114 %

Temp. penambahan grain refiner : 737 oC
Jenis grain refiner : AlTiB (Rod)
Waktu GBF : 6 Menit

Pengaruh penambahan 0.067..., Febrian Hendra Kurniawan, FT UI, 2008



Universitas Indonesia

112

No No Temp. Dies (oC) Temp. Tekanan Jam Jenis Cacat Jenis Cacat
Shot Dies Upper Lower Molten (oC) mesin (kPa) ke

Marking
LPDC Machining

Ket.

1 Trial

2 Trial

39 288 376 P1 Misrun (PL,IN) OK
3

40 290 300
702 25 0

P2 Misrun (IN) OK
39 282 390 P3 Misrun (PL,IN) Sampel

4
40 285 315

701 25 0
P4 Misrun (PL,IN) OK

39 279 388 P5 Misrun (IN) OK
5

40 282 317
702 25 0

P6 Misrun (PL,IN,EX) OK
39 277 395 P7 Misrun (PL) OK

6
40 278 321

704 25 0
P8 Misrun (PL,EX) Sampel

39 282 406 P9 OK
7

40 280 327
705 25 0

P10 Misrun (PL) OK

39 283 409 P11 Pasir gugur Reject
8

40 281 331
706 25 1

P12 Misrun (PL) OK

39 277 406 P13 Misrun (IN) OK
9

40 278 333
707 25 1

P14 Misrun (IN,EX) OK
39 271 387 P15 Misrun (IN) OK

10
40 282 330

708 25 1
P16 Misrun (PL,EX) OK

39 285 415 P17 OK
11

40 281 341
708 25 1

P18 OK
39 285 415 P19 Misrun (IN) OK

12
40 280 340

708 25 1
P20 Misrun (EX) OK

39 285 392 P21 OK
13

40 278 330
710 25.6 1

P22 Misrun (EX) OK
39 284 397 P23 Misrun (PL) OK

14
40 279 334

711 25.6 1
P24 Misrun (EX) OK

39 284 399 P25 Misrun (IN) OK
15

40 280 337
711 25.6 1

P26 OK
39 284 399 P27 Misrun (PL) OK

16
40 281 342

712 25.6 1
P28 Misrun (EX) OK

17 39 285 395 713 25.6 1 P29 OK
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40 282 343 P30 Misrun (EX) OK
39 290 394 P31 Misrun (PL) OK

18
40 282 334

712 25.6 1
P32 OK

39 291 410 P33 OK
19

40 284 346
713 25.6 1

P34 OK
39 296 408 P35 OK

20
40 286 341

713 25.6 2
P36 OK

39 294 407 P37 OK
21

40 287 342
713 25.6 2

P38 OK
39 292 405 P39 OK

22
40 288 344

713 25.6 2
P40 Misrun (EX) OK

39 292 410 P41 OK
23

40 288 347
713 25.6 2

P42 OK
39 281 377 P43 OK

24
40 275 329

712 25.6 2
P44 Misrun (EX) OK

39 277 378 P45 OK
25

40 273 329
713 25.6 2

P46 Misrun (PL,IN,EX) OK
39 282 395 P47 OK

26
40 278 333

713 25.6 2
P48 OK

39 290 405 P49 OK
27

40 282 337
713 262 2

P50 Misrun (EX) OK
39 294 406 P51 OK

28
40 284 340

713 262 2
P52 OK

39 290 408 P53 Misrun (EX) OK
29

40 281 342
712 262 2

P54 OK
39 288 409 P55 OK

30
40 282 342

712 262 2
P56 Misrun (EX) OK

39 291 406 P57 OK
31

40 286 342
712 262 2

P58 Misrun (EX) OK
39 290 403 P59 OK

32
40 286 343

712 262 2
P60 OK

39 290 400 P61 OK
33

40 286 343
712 262 3

P62 OK
39 292 406 P63 OK

34
40 288 344

712 262 3
P64 OK
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LAMPIRAN VI

HASIL SEM dan EDS
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