LAMPIRAN 1

HASIL PENGUJIAN KOMPOSISI KIMIA STRONSIUM

NO: 1350
PQE DIVISION - MATERIAL DEV. SUB DEPARTEMENT
To : PE A - Aluminium Casting Pgs
From . Material Development Sub. Dept. ENGINEERING LABORATORY
Subject MATERIAL AC8H (SR MODIFIED) TEST SUMMARY
Attention Mr. Djody Hendro W Report No. : A56708
Date of Request  : '20-April-08 Issue date : "20-April-08
Your Reference
TITLE: MATERIAL AC8H (SR MODIFIED) INSPECTION RESULT
Part Name Material AC8H
Part Number -
Applied Type (Model) -
Supplier Name -
Sample Quantity 4 pcs
Additional Information
The tests/inspections based on the standasd test that we have used for judgment requirements.
Include the result of several tests/inspections as follows:
ENCLOSED INSPECTION
DATA OBSERVED ITEM APPLIED TEST STANDARD REMARK RESULT
Encl. 1 Visual Examination, visual Reference Lab MDEV data -
Background, Objectives
and Conclusion
Encl. 2 Material properties Chemical comp  |AC8H Lab MDEV data -

GENERAL REQUIREMENTS

Based on the Inspection Data above, the conclusion are :

penambahan Sr.

Penambahan Sr 1,5 grm (target Sr 0,0075%) , 3 grm (target Sr 0,015%) , 6 grm (target Sr 0,03%)
yang terdeteksi unsur tersebut, sedangkan yang lainya masih relatif mirip dengan material AC8H tanpa

Comments Prepared by Checked by Approved by
Anggriat A.P. John P. Sinaga | Doddy Setiawan
The test summary is CONFIDENTIAL and should be used as its necessary to whom it may concern.
Notification 5
Copy or 4
Circular to 3
2
1
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MATERIAL AC8H (SR MODIFIED)
INSPECTION RESULT

DRW No.: - "20-April-08
Standard Material : AC8H Anggriat A. P., John P. Sinaga / Mdev-AHM
Report No.:  A56708
BACKGROUND
Pihak engineering casting meminta bantuan MDEV untuk menguji komposisi kimia material AC8H yang
dimodifikasi dengan penambahan unsur Sr sebanyak 1.5 gr, 3 gr, dan 6 gr.

VISUAL EXAMINATION

OBJECTIVE
Menguji komposisi kimia dari material AC8H yg dimodifikasi dengan penambahan unsur Sr sebanyak 1.5 gr,
3gr,dan6gr.

DISCUSSION & CONCLUSION

Material AC8H yg dimodifikasi dengan penambahan unsur Sr sebanyak 1.5 gr terdeteksi mengandung 0,0068 % Sr
sementara untuk penambahan 3 gr Sr terdeteksi mengandung 0,0133 Sr dan pada penambahan 6 gr Sr kadar Sr
yang terdeteksi 0,031 % sementara unsur unsur lain tidak berubah signifikan dan masih mengikuti standard
material AC 8 H.

Target Sr (%) |Actual Sr (%
0 0,00072
0,0075 0,0068
0,015 0,0133
0,03 0,031

Bila dilihat kandungan unsur Sr pada paduan yang ditambahkan modifier sudah mendekati target.

Test No. : CC-034808
CHEMICAL COMP.

unit in weight %

Item Cu Si Mg Zn Fe Mn Cr N Ti Sr

ACSH 282 | 1145 | 077 | 0016 | 0288 | 0,032 | 0,078 ] 0,018 | 0,171 |0,00072

AC8H #1 2,84 | 11,51 | 084 0,02 0,282 | 0,034 |0,0068 | 0,016 | 0,175 [ 0,0068

ACBH#2 | 278 | 11,18 | 078 | 0023 | 0278 | 0,03 | 0,0060 | 0,016 | 0,59 | 0,0133

AC8H #3 2,80 | 11,54 | 0,78 0,02 0281 | 0,032 [0,0077] 0,017 | 0,177 | 0,031

SOHESC | 5435 l0511,9 0713 | 001 | 00504 | 001 | 005 | 001 |0203] —
102-08
Remarks : Prepared by Checked by
Test Date . 720-Apr-08
Standard Material . AC8H
Standard Method . #N/A
Test Machine . OE Spectrometer

Anggriat A. P John P. Sinaga
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HASIL PENGUJIAN KOMPOSISI KIMIA PHOSPOR

NO: 1351
PQE DIVISION - MATERIAL DEV. SUB DEPARTEMENT
To : PEA - Aluminium Casting Pgs
From . Material Development Sub. Dept. ENGINEERING LABORATORY
Subject . MATERIAL AC8H ( P MODIFIED) TEST SUMMARY
Attention  : Mr. Djody Hendro W Report No. : A56709
Date of Request : '20-April-08 Issue date : "20-April-08
Your Reference
TITLE: MATERIAL AC8H (SR MODIFIED) INSPECTION RESULT
Part Name Material AC8H
Part Number L
Applied Type (Model) -
Supplier Name -
Sample Quantity 4 pcs
Additional Information
The tests/inspections based on the standasd test that we have used for judgment requirements.
Include the result of several tests/inspections as follows:
ENCLOSED INSPECTION
DATA OBSERVED ITEM APPLIED TEST STANDARD REMARK RESULT
Encl. 1 Visual Examination, visual Reference Lab MDEV data
Background, Objectives
and Conclusion
Encl. 2 Material properties Chemical comp AC8H Lab MDEV data

GENERAL REQUIREMENTS

Based on the Inspection Data above, the conclusion are :

Penambahan Phospor 3 grm (target P 0,003%) , 4 grm (target P 0,004%) , 5 grm (target P 0,005%)
yang terdeteksi unsur tersebut, sedangkan yang lainya masih relatif mirip dengan material AC8H tanpa
penambahan Phospor.

Comments Prepared by Checked by Approved by

Anggriat A.P. John P. Sinaga Doddy Setiawan

The test summary is CONFIDENTIAL and should be used as its necessary to whom it may concern.

Notification 5

Copy or

Circular to

el DS EN
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MATERIAL AC8H ( P MODIFIED)
INSPECTION RESULT

DRWMNo.: - "20-April-08
Standard Material : AC8H Anggriat A. P., John P. Sinaga / Mdev-AHM
Report No.: A56709
BACKGROUND
Pihak engineering casting meminta bantuan MDEV untuk menguiji komposisi kimia material AC8H yang
dimodifikasi dengan penambahan unsur Sr sebanyak 1.5 gr, 3 gr, dan 6 gr.

VISUAL EXAMINATION

OBJECTIVE
Menguji komposisi kimia dari material AC8 H yg dimodifikasi dengan penambahan unsur Phospor sebanyak 3 gr,
4qr, dan5qr.

DISCUSSION & CONCLUSION

Material AC8H yg dimodifikasi dengan penambahan unsur P sebanyak 3 gr terdeteksi mengandung 0,0038%,
sementara untuk penambahan 4gr P terdeteksi mengandung 0,0041% dan pada penambahan 5 gr P kadar Phospor
yang terdeteksi 0,0046 % sementara unsur unsur lain tidak berubah signifikan dan masih mengikuti standard
material AC 8 H.

Target P (%) |Actual P (%)
0 0,0036
0,003 0,0038
0,004 0,0041
0,005 0,0046

Bila dilihat kandungan unsur P pada paduan yang ditambahkan modifier sudah mendekati target.

Test No. :  CC-034809

CHEMICAL COMP.
unit in wejght %
Item Cu Si Mg n Fe Mn Cr N Ti P
AC8H 2,76 | 1159 1,04 0,01 0,167 0,016 - 00094 | 023 0,0036
ACBH#1 | 276 | 1185 [ 1044 0,01 0171 0,017 - 00095 | 024 0,0038
ACBH#2 | 263 | 11,39 0,99 0,05 0,16 0,015 - 0,008 | 024 0,0041
ACBH#3 | 263 | 11,31 0,98 0,03 0,166 0,015 - 0,0087 | 0,22 0,0046
SOHESC | 5 435 105118 0713 | 001 | 00504 | 001 | 005 | 001 | 0203
102'08 ! r r r ! r ! ! ! ! r ! ! !
Remarks : Prepared by Checked by
Test Date . 20-Apr-08
Standard Material  : AC8H
Standard Method . #NA
Test Machine : OE Spectrometer

Anggriat A. P John P. Sinaga
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LAMPIRAN 2

HASIL PENGUJIAN KEKERASAN T6

REPORT NO : 012/V/QT/08

HARDNESS ROCKWELL TESTING REPORT

PART NAME : SAMPELUIl METHODE STANDARD E-18
PART NO TESTINGM / C ROCKWELL HARDNESS TESTER
TYPE SCALA / LOAD
MATERIAL : AC8H,HEAT TREATMENT T6 TRIAL/RUTIN TRIAL
SUB CONT : INPLANT REQUEST DEPT ENGINEERING
SAMPLE ACCEPTED : 26- MEI 2008 SAMPLE FINISHED 30- MEI 2008
FINISH ESTIMATED 30 MEI 2008 TOTAL TIME
ILUSTRASI :
3
LAJUR PENJEJAKAN IDENTOR
No Sampel Titik Kekerasan
1 2 3 4 5 (HRB)

1 T6 643 66.3 62.1 60.9 63.2 64.36

2 T6 63.1 62.5 64.5 664 63.7 64.04

3 T6 63.1 61.5 65.9 62.7 674 64.12
NOTE:

MADEBY APPROVED
RONAL ALIF.Z

CM - QASLB - 002 - 00 PRINTED :

Pengaruh penambahan
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HASIL PENGUJIAN KEKERASAN MODIFIER STRONSIUM

REPORT NO : 22/I11/QT/08

HARDNESS ROCKWELL TESTING REPORT

PART NAME SAMPEL UJI METHODE STANDARD E18
PARTNO TESTING M/ C ROCKWELL HARDNESS TESTER
TYPE SCALA/LOAD
MATERIAL ACSH, MODIFIER St TRIAL/ RUTIN TRIAL
SUB CONT INPLANT REQUEST DEPT ENGINEERING
SAMPLE ACCEPTED 18- MARET 2008 SAMPLE FINISHED 24- MARET 2008
FINISH ESTIMATED 24- MARET 2008 TOTAL TIME
ILUSTRASI:
LAJUR PENJEJAKAN IDENTOR
No | Sampel Stronsium Titk Kekerasan
1 2 3 4 5 (HRB)
1 0 0% 45 432 [ 46| 429 ] 45 49
2 Al 493 | 472 | 452 | 489 | 45.1
3 A2 0,0075% | 458 | 469 | 48.1 [ 492 | 489 441
4 A3 492 | 447 | 498 [ 469 | 404
5 Bl 504 | 524 | 508 521 ] 508
6 B2 0,015% 502 | 489 | 513 | 499 [ 534 511
7 B3 542 | 498 | 492 | 508 | 521
8 Cl 60.3 | 62.1 | 593 ] 64.1 | 583
9 C2 0,03% 576 | 649 | 612 | 623 [ 632 60.9
10 C3 59.3 | 564 | 60.3 | 621 | 619
NOTE:
MADEBY | APPROVED
RONAL ALIFZ
CM - QASLB - 002 - 00 PRINTED:
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HASIL PENGUJIAN KEKERASAN MODIFIER PHOSPOR

REPORT NO : 23/111/ QT /08

HARDNESS ROCKWELL TESTING REPORT

PARTNAME : SAMPEL UIT METHODE STANDARD : E18

PART NO D TESTINGM/C : ROCKWELL HARDNESS TESTER
TYPE D SCALA /LOAD

MATERIAL : AC8H,MODIFIER Phospor TRIAL/RUTIN : TRIAL

SUB CONT : INPLANT REQUEST DEPT : ENGINEERING

SAMPLE ACCEPTED © 24-MARET 2008 SAMPLE FINISHED : 28- MARET 2008
FINISHESTIMATED : 31-MARET 2008 TOTALTIME

ILUSTRASI:

LAJUR PENJEJAKAN IDENTOR
1 0 0,0036% 415 | 463 | 418 459 482 41
2 Al 82 [ 457 | 458 469 412
3 A2 0,0038% 453 | 81 413 416 47,1 471
4 A3 48 | 472 | 468 419 453
5 Bl 46 [ 457 | 458 419 4“2
[ B2 0,0041% 453 | 4l 423 40.6 2.1 42
7 B3 408 [ 472 | 458 414 413
8 Cl 346 374 354 394 389
9 Q 0,0046% 318 381 348 336 354 355
10 a 338 342 342 319 327
NOTE:
MADEBY APPROVED
RONAL ALIFZ
CM - QASLB - 002 - 00 PRINTED :
117
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HASIL PENGUJIAN KEKERASAN T4

REPORT NO :014/ V/QT /08

HARDNESS ROCKWELL TESTING REPORT

~ y
/l l #:

LAJUR PENJEJAKAN IDENTOR

PART NAME SAMPEL UJI METHODE STANDARD EI8

PART NO e TESTINGM / C ROCKWELL HARDNESS TESTER
TYPE SCALA /LOAD

MATERIAL ACSH, HEAT TREATMENT T4 TRIAL/RUTIN TRIAL

SUB CONT INPLANT REQUEST DEPT ENGINEERING

SAMPLE ACCEPTED 23- MEI2008 SAMPLE FINISHED 29 - MEI 2008

FINISH ESTIMATED 30- MEI 2008 TOTALTIME

ILUSTRAST:

Pengaruh penambahan..., Budi Wahyu Utomo, FT Ul, 2008

1 Al 506 494 503 489 512
2 A2 T40 502 50.5 503 514 494 50.1
3 A3 489 496 495 SL1 508
4 Bl 60.3 61.1 388 602 9.7
5 B2 T4-24 60.1 592 603 612 9.8 602
6 B3 9.5 60.3 60.7 60.9 614
7 Cl 612 60.7 60.1 613 60.9
8 Cl T-48 603 62.1 588 612 9.7 611
9 a 614 623 63.1 609 62.5
10 DI 643 635 639 627 .1
11 D2 T-12 654 639 66.5 628 4.7 64.1
12 D3 647 623 638 639 62.1
13 El 66.2 649 64.7 65.6 66.1
14 E2 T-9% 65.7 64.5 66.5 64.2 4.8 65.2
15 B3 641 653 639 662 65.4
16 F1 67.2 659 65.3 66.1 66.5
17 R T-120 683 629 663 641 66.7 664
18 F3 68.5 67.9 67.7 649 67.2
NOTE:
MADEBY APPROVED
RONAL ALUFZ
CM - QASLB -002 - 00 PRINTED :
118




LAMPIRAN 3

HASIL PENGUJIAN TARIK INGOT ACS8H

Pengaruh penambahan..., Budi Wahyu Utomo, FT Ul, 2008

REPORTNO: 011/ TS-DC/IV/08
TENSILE STRENGTH TESTING REPORT
PART NAME : SAMPEL MELTING METHODESTANDARD ~ : JIS Z 2201 & JIS Z 2241
PART NO TESTINGM / C : SHIMADZU
TYPE SCALE/LOAD -
MATERIAL : INGOT AC8H TRIAL/ RUTIN : TRIAL
SUB CONT : INPLANT REQUEST DEPT :  ENGINEERING
SAMPLE ACCEPTED : 21 APRIL 2008 SAMPLE FINISHED ;24 APRIL 2008
FINISH ESTIMATED : 24 APRIL 2008 TOTAL TIME : 3DAY
ILUSTRATION :
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Stroke Strain(%)
STANDARD & RESULT
STANDARD No ENSILE ST ELONGATION
Kef / mm2 SPL Kef / mm2 (%)
1 19.12 11,95
2 18.47 13,05
3
4
5
AVERAGE 18.81 12,5
NOTE :
MADE BY CHECKED
SANIBI H. ALIF.Z
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HASIL PENGUJIAN TARIK ACS8H : 0,00072 % Stronsium

REPORT NO : 017/ TS-DC/IV/08
PART NAME : SAMPEL MELTING METHODE STANDARD o JISZ 2201 & JIS Z 2241
PART NO TESTINGM / C : SHIMADZU
TYPE : SCALE/LOAD L -
MATERIAL : MODIFIER 0,00072 % Sr TRIAL/RUTIN : TRIAL
SUB CONT : INPLANT REQUEST DEPT : ENGINEERING
SAMPLE ACCEPTED : 21 APRIL 2008 SAMPLE FINISHED : 24 APRIL 2008
FINISH ESTIMATED : 24 APRIL 2008 TOTALTIME . 3DAY
ILUSTRATION :
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Stroke Strain(%)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kgf / mm2 SPL Kgf / mm2 (%)
1 19,34 119
2 18,18 13,1
3
4
5
AVERAGE 18,76 12,50
NOTE:
MADEBY CHECKED
SANIBI H. ALIF.Z
120
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HASIL PENGUJIAN TARIK AC8H : 0,0068% Stronsium

REPORT NO :

012/ TS-DC/IV/08

TENSILE STRENGTH TESTING REPORT

PART NAME

PART NO

TYPE

MATERIAL

SUB CONT
SAMPLE ACCEPTED
FINISH ESTIMATED

: SAMPEL MELTING

: MODIFIER 0,0068 % Sr
: INPLANT

: 21 APRIL 2008

: 24 APRIL 2008

METHODE STANDARD
TESTINGM / C
SCALE/LOAD

TRIAL/ RUTIN
REQUEST DEPT
SAMPLE FINISHED
TOTAL TIME

: TRIAL
: ENGINEERING
: 24 APRIL 2008
: 3DAY

0 JISZ.2201 & JIS Z.2241
: SHIMADZU

ILUSTRATION :

T

Stress(kgf/mm2)

Stroke Strain(%)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kef / mm2 SPL Kef / mm2 (%)
1 19.23 12.50
2 19.26 14.50
3
4
5
AVERAGE 19.25 13.50
NOTE:

MADE BY

CHECKED

SANIBI

H. ALIF.Z
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HASIL PENGUJIAN TARIK AC8H : 0,0133 % Stronsium

REPORTNO: 019/ TS-DC/IV/08
TENSILE STRENGTH TESTING REPORT
PART NAME : SAMPEL MELTING METHODE STANDARD  : JISZ 2201 & JIS Z 2241
PART NO TESTINGM / C : SHIMADZU
TYPE : SCALE/LOAD -
MATERIAL : MODIFIER 0,0133 % Sr TRIAL/ RUTIN : TRIAL
SUB CONT : INPLANT REQUEST DEPT : ENGINEERING
SAMPLE ACCEPTED : 21 APRIL 2008 SAMPLE FINISHED : 24 APRIL 2008
FINISH ESTIMATED : 24 APRIL 2008 TOTALTIME : 3DAY
ILUSTRATION :
21 1 ' ! 1 1 1 . ) 1 ) 1 '
A AR 00 8 - R L - -
= : : ; ; ; i ; ; - i
{5 18 R |~ " " T |"""'T7/"7“ il b et e gt I (i
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0 3 6 9 12 15 18 21 24 27 30 32
Stroke Strain(%)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kegf / mm2 SPL Kef / mm2 (%)
1 20,10 16,45
2 18,85 18,30
3
4
5
AVERAGE 19,48 17,38
NOTE:
MADE BY |CHECKED
SANIBI H. ALIF.Z
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HASIL PENGUJIAN TARIK AC8H : 0,031 % Stronsium

TENSILE STRENGTH TESTING REPORT

PART NAME

PART NO

TYPE

MATERIAL

SUB CONT

SAMPLE ACCEPTED
FINISH ESTIMATED

: SAMPEL MELTING

: MODIFIER 0,031 % Sr
: INPLANT
: 21 APRIL 2008
: 24 APRIL 2008

REPORTNO : 018/ TS-DC/IV/08
METHODE STANDARD 0 JISZ2201 & JIS 7. 2241
TESTINGM /C SHIMADZU
SCALE/LOAD -
TRIAL/ RUTIN : TRIAL
REQUEST DEPT : ENGINEERING
SAMPLE FINISHED : 24 APRIL 2008
TOTAL TIME : 3DAY

Pengaruh penambahan..., Budi Wahyu Utomo, FT Ul, 2008

ILUSTRATION :
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Stroke Stram{3)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kgf / mm2 SPL Kgf / mm2 (%)
1 2347 11,25
2 2332 13,40
3 26,76 15,20
4
5
AVERAGE 24,52 13,28
NOTE:
MADEBY CHECKED
SANIBI H. ALIF.Z
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HASIL PENGUJIAN TARIK AC8H : 0,0036 % Phospor

REPORTNO: 031/ TS-DC/ IV/08
TENSILE STRENGTH TESTING REPORT
PART NAME : SAMPEL MELTING METHODESTANDARD  : JIS 72201 & JIS Z 2241
PART NO TESTINGM / C : SHIMADZU
TYPE : SCALE/LOAD -
MATERIAL : MODIFIER0,0036%P  [TRIAL/RUTIN : TRIAL
SUB CONT : INPLANT REQUEST DEPT : ENGINEERING
SAMPLEACCEPTED ~ : 25 APRIL2008 SAMPLE FINISHED : 28 APRIL 2008
FINISH ESTIMATED ~ : 28 APRIL 2008 TOTAL TIME . 3DAY

ILUSTRATION :

M e o

Stress(kgf/mm2)

8 &5 & 8 ® 3

N
=

Stroke Strain(%)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kgf / mm’ SPL Kgf / mm’ (%)
1 19,10 12
2 18,55 12,95
3
4
5
AVERAGE 18,83 12,48
NOTE:
MADE BY CHECKED
SANIBI H. ALIF.Z
124
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HASIL PENGUJIAN TARIK ACS8H : 0,0038 % Phospor

REPORT NO :

032/ TS-DC/1V/08

TENSILE STRENGTH TESTING REPORT

PART NAME

PART NO

TYPE

MATERIAL

SUB CONT

SAMPLE ACCEPTED
FINISH ESTIMATED

: SAMPELMELTING

: MODIFIER 0,0038% P
: INPLANT

: 25 APRIL 2008

: 28 APRIL 2008

METHODE STANDARD
TESTINGM /C

SCALE/ LOAD
TRIAL/RUTIN
REQUEST DEPT
SAMPLE FINISHED
TOTAL TIME

¢ JISZ 2201 & JIS Z 2241
: SHIMADZU

: TRIAL
: ENGINEERING
: 28 APRIL 2008
: 3DAY

ILUSTRATION :

NOTE:

1 g
] 5
iy f
T 0 3 6 12 15 18 2
Stroke Strain(%)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kgf/ mm2 SPL Kgf / mm2 (%)
1 1841 10,75
2 18,37 16,25
3
4
5
AVERAGE 18,39 13,50

24 2 L )
MADEBY CHECKED
SANIBI H. ALIF.Z
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HASIL PENGUJIAN TARIK ACS8H : 0,0041 % Phospor

REPORT NO: 033/ TS-DC/IV/08
PART NAME : SAMPEL MELTING METHODE STANDARD ~ : JIS Z 2201 & JIS Z 2241
PART NO TESTINGM / C SHIMADZU
TYPE : SCALE/LOAD 3
MATERIAL : MODIFIER 0,0041 % P TRIAL/RUTIN : TRIAL
SUB CONT : INPLANT REQUEST DEPT : ENGINEERING
SAMPLE ACCEPTED : 25 APRIL 2008 SAMPLE FINISHED : 28 APRIL 2008
FINISH ESTIMATED : 28 APRIL 2008 TOTALTIME 3DAY
ILUSTRATION :
1 B S S
4 : : : : : : :
5 ; ; ; i i 5 :
a8f— : : : : : : :
& BT Sy N ¥ B E R WEEES -
S52 : : : ; : :
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Stroke Strain(%)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kgf / mm2 SPL Kgf / mm2 (%)
1 16,25 10,50
2 1731 13,70
3
4
5
AVERAGE 16,78 12,10
NOTE :
MADE BY CHECKED
SANIBI H. ALIF.Z
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HASIL PENGUJIAN TARIK AC8H : 0,0046 % Phospor

REPORT NO :

034/ TS-DC/IV/08

TENSILE STRENGTH TESTING REPORT

PART NAME

PART NO

TYPE

MATERIAL

SUB CONT
SAMPLE ACCEPTED
FINISH ESTIMATED

: SAMPEL MELTING

: MODIFIER 0,0046 % P
: INPLANT

: 25 APRIL 2008

: 28 APRIL 2008

METHODE STANDARD
TESTINGM / C
SCALE/LOAD

TRIAL/ RUTIN
REQUEST DEPT
SAMPLE FINISHED
TOTALTIME

: TRIAL
: ENGINEERING
: 28 APRIL 2008
: 3DAY

: JISZ 2201 & JIS 72241
: SHIMADZU

ILUSTRATION :

5

Stressfkgimma)

STANDARD & RESULT
STANDARD No TENSILEST ELONGATION
Kgf/ mm’ SPL Kgf/ mm’ (%)

1 1732 11,75

2 13,19 12,00

3

4

5
AVERAGE 1526 11,88
NOTE:

MADEBY

CHECKED

SANIBI

H. ALIF.Z
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HASIL PENGUJIAN TARIK AC8H T4-0 JAM

REPORT NO :

008/ TS-DC/V/08

TENSILE STRENGTH TESTING REPORT

PART NAME : SAMPEL MELTING METHODE STANDARD ~ : JISZ 2201 & JIS Z 2241
PART NO TESTINGM / C : SHIMADZU
TYPE : SCALE/ LOAD -
MATERIAL : ACSH- T4-0JAM TRIAL/ RUTIN : TRIAL
SUB CONT : INPLANT REQUEST DEPT : ENGINEERING
SAMPLE ACCEPTED : 22 MEI 2008 SAMPLE FINISHED : 23MEI2008
FINISH ESTIMATED ~ : 23 MEI 2008 TOTALTIME . 3DAY
ILUSTRATION :
70
64
56
48
] 5
| g 24
- 16
8
0
-7
T Stroke Strain(%)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kef / mm’ SPL Kgf / mm2 (%)
1 1934 12,6
2 1945 146
3
4
5
AVERAGE 19.40 13,60
NOTE:
MADEBY CHECKED
SANIBI H.ALIFZ
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HASIL PENGUJIAN TARIK AC8H T4-24 JAM

Pengaruh penambahan..., Budi Wahyu Utomo, FT Ul, 2008

REPORT NO: 009/ TS-DC/V/08
PART NAME . SAMPEL MELTING METHODESTANDARD  : JIS Z 2201 & JIS Z 2241
PART NO TESTINGM/ C SHIMADZU
TYPE : SCALE/LOAD -
MATERIAL : ACSH-T 4-24 Jam TRIAL/ RUTIN : TRIAL
SUB CONT : INPLANT REQUEST DEPT : ENGINEERING
SAMPLE ACCEPTED : 23 MEL 2008 SAMPLE FINISHED : 23 MEI2008
FINISH ESTIMATED ~ : 23 MEI2008 TOTAL TIME . 3DAY
ILUSTRATION :
1! 1 1 1 1 1 1 1 1 1
i F=-a---f--- T R e o Rt ol EELTEETS EELTAETS SRR RS FE r--q
| 56 N 5 . 5 5 ! 5 5 !
AL e TN 4 NESY . __JEE | . p—
40 0 i i i 1 1 i i 1
F==d--=F--- |==—f--A-—=|- ==l --f-=—-m--1-—-l---f-— - —=4---p--1--- - -
) - : . : . . . . : .
: 8 N Foamls B N W g WEA | e | B e
] : . T T T ; ; T ;
§ : ! : ! ! ! ! ! !
H O e —_t s ur RN A
i T N (P U P A A ___|___,_..-:‘:'l'f_ o - T __l___-L__]
1 1 1 1 1 1 1 1
" I y | ! __,_‘-'_*:':r_' I i R I R S S
T
‘ N B e e S D T o S R SR R
T 1] 2 2 10 12 14 Li] 13
Stroke Strain(%)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kgf / mn’ SPL Kgf / mm’ (%)
1 21,30 11.80
2 2.87 13.50
3 238 17.10
4
5
AVERAGE 22,66 14,13
NOTE:
MADE BY CHECKED
SANIBI H. ALIF.Z
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HASIL PENGUJIAN TARIK AC8H T4-48 JAM

REPORT NO :

017/ TS-DC/V/08

TENSILE STRENGTH TESTING REPORT

PART NAME

PART NO

TYPE

MATERIAL

SUB CONT

SAMPLE ACCEPTED
FINISH ESTIMATED

: SAMPEL MELTING

: AC8H-T 448 Jam
: INPLANT
: 24 MEI 2008

METHODE STANDARD
TESTINGM / C
SCALE/LOAD

TRIAL/ RUTIN
REQUEST DEPT
SAMPLE FINISHED
TOTAL TIME

: JISZ 2201 & JIS Z 2241

SHIMADZU

: TRIAL

: ENGINEERING
: 24 MEI 2008

: 3DAY

ILUSTRATION :

Stress« gltmm )

STANDARD & RESULT
STANDARD No TENSILEST ELONGATION
Kgf / mm SPL Kgf / mm’ (%)
1 1924 9.80
2 24,10 13,10
3 24,70 1445
4 U3 16,30
5
AVERAGE 23,09 1341
NOTE:
MADEBY CHECKED
SANIBI H.ALIF.Z
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HASIL PENGUJIAN TARIK AC8H T4-72 JAM

Pengaruh penambahan..., Budi Wahyu Utomo, FT Ul, 2008

REPORTNO: 026/ TS-DC/V/08
PART NAME : SAMPEL MELTING METHODESTANDARD ~ : JIS Z 2201 & JIS Z 2241
PART NO TESTINGM / C SHIMADZU
TYPE : SCALE/LOAD -
MATERIAL : ACSH-T 472 Jam TRIAL/ RUTIN : TRIAL
SUB CONT : INPLANT REQUEST DEPT ;. ENGINEERING
SAMPLEACCEPTED ~ : 25 MEI2008 SAMPLE FINISHED ;25 MEI2008
FINISH ESTIMATED TOTALTIME . 3DAY
ILUSTRATION :
i‘ m 1 1 1 1 1 1 1 1 1 1 1
e i M By A Al i ) e A e My i Al il it il St Mt Bl At
i
g | il N e _ | SR N | ol | S | | _ !
58
| N [ [ e I
1 1 1 1 1 1 1 1 1 1 1
43
T L o o e e I e e
9 42— : . : : : : : : : :
i R R NI ey R PRy R ISR R RN SR [ ) P R R S R e N e
B af 1 1 1 1 1 1 1 1 1 1 1
o e T T e T T T T S T T
32— T T T T T . . . .
w0 B e T B P B PR P, S B B B e el et e R
i ] o o o o 1 P, e e e s o
R LR EEEEEE EED LR b CEEE ELEERE EEETER CEEE BEL EEE EELERE EEERT
14— , ,1:"‘/ ] ] ; , , ; , ,
7 Tt ey ] | ] \ ) ] | \
1 ST oA s 3 o il il il it S e Mt i i il il it Sl I M i b
0 e L L L L L L L L L
T 0 i 2 12 18 18 2 4 b an 32
Stroke Stram{)
STANDARD & RESULT
STANDARD No TENSILEST ELONGATION
Kgf/ mm’ SPL Kgf/ mm’ (%)
1 2571 1240
2 2,05 12,70
3 2626 1640
4
5
AVERAGE 24,67 1383
NOTE:
MADE BY CHECKED
SANIBI H.ALIFZ
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HASIL PENGUJIAN TARIK AC8H T4-96 JAM

REPORT NO: 027/ TS-DC/V/08
PART NAME . SAMPEL MELTING METHODESTANDARD ~ : IIS Z 2201 & JIS Z 2241
PART NO TESTINGM / C SHIMADZU
TYPE : SCALE/LOAD -
MATERIAL : ACSH-T 4-96 Jam TRIAL / RUTIN . TRIAL
SUB CONT : INPLANT REQUEST DEPT : ENGINEERING
SAMPLE ACCEPTED ;26 MEI 2008 SAMPLE FINISHED ;26 MEI2008
FINISH ESTIMATED TOTALTIME : 3DAY
ILUSTRATION :
i‘ L0 ey e FR—— CER . ] - O T 4T
L T i 7 ] ; ] ]
G el [ O e P
56 T T ] i N i 0
g - - o EEE A== - - = EEEREEE R - 1 - - - 1-— - -{- e - PR Cr- 4== -
,‘ 42 i ; 1 i 0 ; i
s g a0 | : | i | |
-l I R AN S NN IS D
5 32— : ! ; : ; !
-
I i R I A A A Bt e -
2 24 T T T T T T T T
0 R B I e r X IEE | = PR S i R e — - -]
5 B i s S = o o et
B St s e s o et = M T ks
| P R o L SR i A A [
| | " J—— F AN Y h. S % W WL ]
T 0 4 i} 8 10 12 4 18
Stroke Stran{i)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kef / mm’ SPL Kef / mm’ (%)
1 25,50 11.80
2 25,00 13,50
3 2624 1525
4
5
AVERAGE 2558 1352
NOTE:
MADE BY CHECKED
SANIBI H.ALIF.Z
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HASIL PENGUJIAN TARIK AC8H T4-120 JAM

REPORT NO :

031/ TS-DC/V/08

TENSILE STRENGTH TESTING REPORT

PART NAME . SAMPEL MELTING METHODESTANDARD ~ : JISZ 2201 & JIS Z 2241
PART NO TESTINGM / C . SHIMADZU
TYPE : SCALE/LOAD -
MATERIAL : ACSH- T 4-120Jam TRIAL/RUTIN . TRIAL
SUB CONT : INPLANT REQUEST DEPT : ENGINEERING
SAMPLE ACCEPTED : 27 MEL2008 SAMPLEFINISHED . 27 MEIL2008
FINISH ESTIMATED TOTALTIME . 3DAY
ILUSTRATION :
_L B , . , , . . ,
r 1 1 1 1 1 1 1 1
I B il i B F~= """ ~"r-=—=71- "~ "l Lol nE S b Pl il s B
2 ——— o //’57/ ,/‘/
il Bl bl alial Bt F====="=~"r==1=-=--1" F==T1T== bl piily i il F==T1="="
P o v /j B
H g B 7 7 7 7 y y 7
= L R i O 7 D 2 G e o o
=20 I IR AN DN A T Y i
'§' - __I 1 I/ 1 /I 1 1 1
F4 T T T T T T T T
- 5 JR SR R I " _____/_y_/ ___|____/_____L______| ______ 1]
2 w ; 1 1 1 / 1 1 1 1 1
I S o B P o e o R R e e e I
3 "T""';}/ ’(:/ -----;?---I--- i B I e B (i i B
‘ O ol . =t ) S S
n
T 0 2 4 8 10 4 16 12 0
Stroke Stram({H)
STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kgf/ mm’ SPL Kgf/ mm’ (%)
1 23,82 12,10
2 2545 1530
3 2713 1640
4 2645 1940
5
AVERAGE 25,71 15,80
NOTE:
MADEBY CHECKED
SANIBI H. ALIFZ
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HASIL PENGUJIAN TARIK AC8H T6

REPORT NO: 010/ TS-DC/V/08

TENSILE STRENGTH TESTING REPORT

PART NAME . SAMPEL MELTING METHODESTANDARD  : JISZ2201 & JIS Z 2241
PART NO : TESTINGM / C . SHIMADZU
TYPE : SCALE/LOAD -
MATERIAL : ACSH-T6 TRIAL/ RUTIN . TRIAL
SUB CONT : INPLANT REQUEST DEPT : ENGINEERING
SAMPLE ACCEPTED : 23 MEI 2008 SAMPLE FINISHED : 23 MEI2008
FINISH ESTIMATED TOTALTIME : 3DAY
ILUSTRATION :
852818 —— -
1 1
it it
L 1 g
i = 3 - I b
48 0 ] :
- AN i
] 42 j i
RN NN I
1

H
!

|
0
'
s e datdan
T
0
|
'
- -l
i
|

¥
'
[

4=t
v
'
¥

5

STANDARD & RESULT
STANDARD No TENSILE ST ELONGATION
Kef / mm’ SPL Kef/ mni” (%)
1 19,10 9,90
2 24,10 12,90
3 24,50 1420
4 2420 16,20
5
AVERAGE 29 13,30
NOTE:
MADEBY CHECKED
SANIBI H. ALIF.Z
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LAMPIRAN 4

HASIL PENGAMATAN SEM & EDS
PROSES PERLAKUAN PANAS T6

ey L 4
lepm  — Wh= 15 mn Metalurgi FTUI  Mag= 500
EHT=12 .88 kV Photo No.=1926 26-Nov-20888 Detector= QBSD

1 91,89 1,73 5,38 - 1,01 | Abu abu tua Matriks Al-Si-Cu
2 14,46 84,31 - - 1,22 | Abu abu Si-Primer
3 16,06 16,61 38,57 28,41 0,36 | Putih abu Cu2AIMg2Si

4 84,32 4,18 8,74 1,81 0,95 | Abu abu muda AlCuSiMg

5 30,86 0,26 68,68 -- 0,20 | Putih Cu2Al
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts T6 - 01 (26/11/08 17:45) -

)

15000

Spectrum label:
System resolution =

Quantitative method: ZAF (
Analysed all elements and no:

2 peaks possibly omitted: -0.02, 2.98 keV

Standards :

C K Carbon Low 13/09/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type % %
C K ED 101 2.31
Al K ED 91.89 93.67
Si K ED ] 1.69
Cu K ED 5.-38 288
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts T6 - 02 (26/11/08 17:48) .

<

10000

SEMQuant
Operator: B
Client: De
Spectrum lab

System resolution =

Quantitative method: ZAF (
Analysed all elements and n

2 peaks possibly omitted: -0.02, 0.92 keV

Standards :

C K Carbon Low 13/09/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06

Elmt Spect. Element Atomic

Type %
K ED 1.22 2.80
Al K ED 14.46 14.73
Si K ED 84.31 82.48
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Couhs T6 - 03 (26/11/08 17:50)

6000 -
_ Mg

SEMQuant resu.
Operator:
Client: Dept.
Job: Energy D
Spectrum 1

System reso

Quantitative method:
Analysed all elements

1 peak possibly omitted: -0.

Standards :

Cc K Carbon Low 13/09/06

Mg K MagOxide 22/03/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type % %
Rk ED 0.36 0.99
Mg K ED 28.41  39.06
Al K ED 16.06  19.89
si K ED 16.61  19.77
Cu K ED 38.57  20.29
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Golnts T6 - 04 (26/11/08 17:53)

15000

SEMQuant
Operator:
Client:
Spectrum
System resolution

Quantitative method :«
Analysed all elements

1 peak possibly omitted: 2.98 ke

Standards :

Cc K Carbon Low 13/09/06

Mg K MagOxide 22/03/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type %
(el ¢ ED 0.95 2.22
Mg K ED 1.81 2.09
Al K ED 84.32 87.66
Si K ED 4.18 4.18
Cu K ED 8.74 3.86
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Colirts T6 - 05 (26/11/08 17:52) ‘

Al

6000 -

Operator: B
Client: Dg

Spectrum lab
System resolution =

Quantitative method: ZAF (
Analysed all elements and no:

1 peak possibly omitted: -0.02 keV

Standards :

(eS¢ Carbon Low 13/09/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

-Type % %
c K ED 0.20 0.73
Al K ED 30.86 50.83
Si K ED 0.26 0.41
Cu K ED 68.68 48.03
Total 100.00 100.00

* = <2 Sigma
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18pn
EHT=12.60 kV

HASIL PENGAMATAN SEM & EDS
PROSES PENAMBAHAN MODIFIER 0,031 % Sr

|_|

WD=

14 nn
Photo No.=1925

Motalurgi FTUL  Mag= 588 X

21-Nov-206838

Detector= QBSD

1 90,82 1,71 6,24 - 1,22 | Abu abu tua Matriks Al-Si-Cu
2 9,25 89,16 - - 1,59 | Abu abu Si-Primer
3 19,10 15,62 37,54 27,03 | 0,71 | Abuabumuda | Cu2AIMg2Si
4 40,95 12,09 | 29,84 1592 | 1,20 | Putih AlCuSiMg
5 36,91 0,63 62,19 - 0,26 | Putih Cu2Al
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts 0-03 St - 01(27/11/08 09:10)

15000 Al

10000 -

SEMQuant
Operator: Bai
Client: De;

2 peaks possibly omitted: -0.02, 2.98 keV

Standards :

c K Carbon Low 13/09/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type % %
K ED 1.22 2.80
Al K ED 90.82 92.81
Si K ED a7 1.68
Cu K ED 6.24 2e7d
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts 0,03 Sr - 02 (27/11/08 09:16)

| 1
10000

rgy (keV)

SEMQuant
Operator:

Client: Dept.
Job: Energy Dispersi
Spectrum label: 0,03

System resolution = 59 eV

Quantitative method: ZAF ( 3 iterations).
Analysed all elements and normalised results.

Standards :

Cc K Carbon Low 13/09/06
Al K CeAl2 03/03/07
Si K Low Carbon Steel 13/09/06

Elmt Spect. Element Atomic

Type % %
c K ED 1.59 3.62
Al K ED 9.25 9.39
si K ED 89.16  86.99
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts 0,03 Sr - 03 (27/11/08 09:29)

6000 -

-
S

10
rgy (keV)

SEMQuant r
Operator: B
Client: a gi dan Mate n rsita .
Job: Ene is E

Spectrum label:

System resolution

Quantitative method: ZAF
Analysed all elements and norma.

1 peak possibly omitted: -0.02 keV

Standards :

Cc K Carbon Low 13/09/06

Mg K MagOxide 22/03/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type % %
G K ED 0.71 196
Mg K ED 27.03 36.75
Al K ED 19.10 23.40
Si K ED 15.62 1837
Cu K ED 37.54 19.52
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia

Job : Energy Dispersive X-Ray Analysis
0,03 Sr - 04 (27/11/08 09:40)

Counts

6000

SEMQuant r
Operator:
Client:

Spectrum label:

Quantitative method: ZAF (
Analysed all elements and normalisel

1 peak possibly omitted: 3.28 keV

Standards :

C K Carbon Low 13/09/06
Mg K MagOxide 22/03/06
Al K CeAl2 03/03/07
Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06
Elmt Spect. Element Atomic
Type % %
C K ED 1.20 315
Mg K ED 15 .92, 20.64
Al K ED 40.95 47.84
Si K ED 12 09 1356
Cu K ED 29.84 14.81
Total 100.00 100.00

* = <2 Sigma

~Z

System resolution =

145
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts 0,03 Sr - 05 (27/11/08 09:44)

]
|
]
8000 Al

6000

-
~,
" vev)

Quantitative method: ZAF ( 3 iteratio >
Analysed all elements and normalised results.

1 peak possibly omitted: -0.02 keV

Standards :

(ol ' Carbon Low 13/09/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt  Spect. Element Atomic

Type % %
Leielh:¢ ED 0.26 0.92
Al K ED 36.91 5721
Si K ED 0.63 0.94
Cu K ED 6219 40.93
Total 100.00 100.00

* = <2 Sigma
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18un  —

HASIL PENGAMATAN SEM & EDS
PROSES PERLAKUAN PANAS T4 - 96 JAM

ENT=12 .88 KV

WD= 14 nn

Metalurgl FTUI  Mag=

Photo No.=1916

26-Nov-2083

Detector= QBSD

a8 X
T4 - 96 Jan

1 91,85 1,81 5,44 -- 0,90 | Abu abu tua Matriks Al-Si-Cu
2 3,68 95,06 -- -- 1,26 | Abu abu Si-Primer
3 16,55 | 16,67 | 38,55 | 27,80 | 0,43 | Abu abu muda Cu2AIMg2Si
4 64,27 8,34 17,56 9,03 0,80 | Abu abu muda AlCuSiMg
5 32,12 0,31 67,36 -- 0,20 | putih Cu2Al
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Operator : Baim

Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia

Job : Energy Dispersive X-Ray Analysis
T4 - 96 Jam - 02 (26/11/08 17:03)

Counts

10000

0.5

SEMQuant re!u ts. L I :04:

QW_M as

'\'

Operator: B
Client: De E
Job: Energ Sp
Spectrum lab

System resolution =¥

Quantitative method: ZAF (

Analysed all elements and norma

Standards :

Cc K Carbon Low 13/09/06
Al K CeAl2 03/03/07
si K Low Carbon Steel 13/09/06

Elmt Spect. Element Atomic

Type %
C K ED 1.26 2.89
Al K ED 3.68 3.76
Si K ED 95.06 93;.35
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim

Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

T4 - 96 Jam - 03 (26/11/08 17:04)

Counts

5000

Mg

Spectrum lab
System resolution =

Quantitative method: ZAF (
Analysed all elements and no:

Standards :

@R Carbon Low 13/09/06

Mg K MagOxide 22/03/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type % %
c K ED 0.43 1.20
Mg K ED  27.80 38.20
Al K ED  16.55  20.49
si K ED 16.67 19.83
cu K ED  38.55 20.27
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

Counts T4 - 96 Jam - 04 (26/11/08 17:10)

10000 A

Spectrum lab
System resolution =

Quantitative method: ZAF (
Analysed all elements and no

Standards :

C K Carbon Low 13/09/06

Mg K MagOxide 22/03/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type % %
Cc K ED 0.80 AING6:
Mg K ED 9.03 10.95
Al K ED 64.27 70.20
Si K ED 8.34 8.75
Cu K ED 1756 8.14
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim i
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia

Job : Energy Dispersive X-Ray Analysis
T4 - 96 Jam - 05 (26/11/08 17:11)

Counts

6000

System resolution

Al

Quantitative method: ZAF (

Analysed all elements and n

Standards :

[ 4 Carbon Low 13/09/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic
%

Type
CUIK ED
Al K ED
Si K ED
Cu K ED

Total

* = <2 Sigma

LE
32,
05
67.
100.

20
12,
<l
36
00

0.
52/
0.
46.
100.
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18un  —

ENT=12 .88 KV

HASIL PENGAMATAN SEM & EDS
PROSES PERLAKUAN PANAS T4 - 120 JAM

WD= 14 nn

Metalurgi FTUI Hag=

Photo No.=1918

26-Nov-2083

a8 X
T4 - 120 Jan

Detector= QBSD

1 88,43 1,46 9,21 - 0,90 | Abu abu tua Matriks Al-Si-Cu
2 24,72 74,31 - - 0,97 | Abu abu Si-Primer
3 16,43 16,26 | 39,26 | 27,42 | 0,63 | Abu abu muda Cu2AIMg2Si
4 84,62 3,44 10,68 0,49 0,77 | Abu abu muda AlCuSiMg
5 31,74 0,33 67,69 - 0,24 | putih Cu2Al
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Operator : Baim )
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

T4 -120 Jam - 01 (26/11/08 17:17)
Counts

A
15000 J‘
‘ \

SEMQuant
Operator:
Spectrum label:

System resolution =

Quantitative method: ZAF (
Analysed all elements and no:

2 peaks possibly omitted: -0.02, 2.96 keV

Standards :

C K Carbon Low 13/09/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type % %
C K ED 0.90 2.10
Al K ED 88.43 92.35
Si K ED 1.46 1.46
Cu-K ED 9.21 4.08
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

T4 - 120 Jam - 02 (26/11/08 17:18)
Counts

10000 -

5000

SEMQuant
Operato:
Client: Dej
Job: Energ
Spectrum lab

System resolution =

Quantitative method: ZAF (
Analysed all elements and no:

2 peaks possibly omitted: -0.02, 0.90 keV

Standards :

Cc K Carbon Low 13/09/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06

Elmt Spect. Element Atomic

Type % %
(e8¢ ED 0.97 2.23
Al K ED 24.72 25.15
Si K ED 74.31 72062
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

c T4 - 120 Jam - 03 (26/11/08 17:21)
ounts

6000
i hﬂg

Operator:
Client: De
Job: Energ
Spectrum lab

System resolution

Quantitative method: ZAF (
Analysed all elements and n

Standards :

[CeY < Carbon Low 13/09/06

Mg K MagOxide 22/03/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type B %
c K ED 0.63 1.76
Mg K ED 27.42  37.77
2l K ED 16.43  20.39
Si K ED 16.26  19.39
cu K ED 39.26  20.69
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

T4 - 120 Jam - 04 (26/11/08 17:28)
Counts

15000

10000

SEMQuant resu
Operator
Client: DepTH

Quantitative method:
Analysed all elements

2 peaks possibly omitted: -0.02,"2

Standards :

Cc K Carbon Low 13/09/06

Mg K MagOxide 22/03/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type % %
@ BK ED 0= 77 1.82
Mg K ED 0.49 0.57
Al K ED 84.62 89.33
Si K ED 3.44 3.49
Cu K ED 10.68 4.79
Total 100.00 100.00

* = <2 Sigma
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Operator : Baim
Client : Dept. Teknik Metalurgi dan Material Universitas Indonesia
Job : Energy Dispersive X-Ray Analysis

T4 - 120 Jam - 05 (26/11/08 17:24)
Counts

N T

Al

6000

Operator: B
Client: De; Te
Job: Energ: Sp
Spectrum label:

SEMQuant resu! = ( 25:5
gi dan Mat

System resolution =

Analysed all elements and no: .v

Quantitative method: ZAF (

Standards :

(ol 4 Carbon Low 13/09/06

Al K CeAl2 03/03/07

Si K Low Carbon Steel 13/09/06
Cu K Copper 22/03/06

Elmt Spect. Element Atomic

Type % %
Cc K ED 0.24 0.87
Al K ED 31.74 Bl 75
si K ED 0.33 0.52
Cu K ED 67.69 46.86
Total 100.00 100.00

* = <2 Sigma
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LAMPIRAN 5

HASIL PERHITUNGAN KETANGGUHAN T6

PERHITUNGAN KETANGGUHAN
SAMPEL : T6
5523-5 1 1 1 1 L 1 1 1 1
==
o CpEmEEeE i e
5 i i i i i i i i i
N L el R e g wmam
§ o T T l l T T T T l
-1 Ay e R PSR, Y S ¥ (e EEE (PR pcpg gl ™ (L || S IR
w 2 ' ' ' 1 ' ‘f_ﬂ_,l..-- ] ] '
___'_____'_':_,.:..—-':" et _ et e : ______ :___ Lo :__ . _
M= | A\ i
o 2 4 ] 8 10 12 14 16 18

Stroke Strain|%)

Nilai ketangguhan Aluminium AC8H T6 didapat dengan cara menghitung luas area
dibawah grafik pengujian tarik.

Dari hasil pengujian tarik untuk sampel T6 (lampiran 3) , nilai Rata-rata Tensile

strength : 22,98 kgf/mm2 dan elongation = 13,30 %. Pada perhitungan luas area dibawah
grafik kita ambil nilai : 22,98 sebagai tinggi dan nilai 13,30 sebagai panjang alas.

Sehingga secara besaran luas area dibawah grafik pengujian adalah :
(22,98x13,30) /2= 152,81 mm2
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HASIL PERHITUNGAN KETANGGUHAN MODIFIER 0,031% Sr

PERHITUNGAN KETANGGUHAN
SAMPEL : MODIFIER 0,031% Sr

T Ry R LERERS e R i LR ==
2 I I I I I I I I
B4 I I I I I I I I
EETTEEYY Bk EEEEE SRR EEEEN EET P Ty BT T T IEEEE EE EEERE
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o 1 1 1 1 1 1 1 1
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M 1 1 1 1 1 1 1 1
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= i 1 1 1 1 1 i i
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Stroke Stram{3)

Nilai ketangguhan Aluminium modifier 0,031% Sr didapat dengan cara menghitung luas
area dibawah grafik pengujian tarik.

Dari hasil pengujian tarik untuk sampel modifier 0,031% St (lampiran 3) , nilai Rata-rata
Tensile strength : 24,52 kgf/mm2 dan elongation = 13,28 %. Pada perhitungan luas area
dibawah grafik kita ambil nilai : 24,52 sebagai tinggi dan nilai 13,28 sebagai panjang alas.

Sehingga secara besaran luas area dibawah grafik pengujian adalah :
(24,52x13,28)/2 = 162,81 mm2
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HASIL PERHITUNGAN KETANGGUHAN AC8H T4-96 JAM

PERHITUNGAN KETANGGUHAN
SAMPEL : T4-96 jam

MR [ et e e e R e s R P 4== -
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Stroke Stran{7)

Nilai ketangguhan Aluminium AC8H T4-96 jam didapat dengan cara menghitung luas
area dibawah grafik pengujian tarik.

Dari hasil pengujian tarik untuk sampel T4-96 jam (lampiran 3) , nilai Rata-rata Tensile
strength : 25,58 kgf/mm2 dan elongation = 13,52 %. Pada perhitungan luas area dibawah
grafik kita ambil nilai : 25,58 sebagai tinggi dan nilai 13,52 sebagai panjang alas.

Sehingga secara besaran luas area dibawah grafik pengujian adalah :
(25,58 x13,52) /2= 172,92 mm2
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HASIL PERHITUNGAN KETANGGUHAN ACS8H T4-120 JAM

PERHITUNGAN KETANGGUHAN
SAMPEL : T4-120 jam

Stress{k gikmmz)
o . . .

Stroke Stram{®:)

Nilai ketangguhan Aluminium AC8H T4-120 jam didapat dengan cara menghitung luas
area dibawah grafik pengujian tarik.

Dari hasil pengujian tarik untuk sampel T4-120 jam (lampiran 3) , nilai Rata-rata Tensile
strength : 25,71 kgf/mm2 dan elongation = 15,80 %. Pada perhitungan luas area dibawah
grafik kita ambil nilai : 25,71 sebagai tinggi dan nilai 15,80 sebagai panjang alas.

Sehingga secara besaran luas area dibawah grafik pengujian adalah :
(25,71 x15,80)/2 = 203,11 mm2
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