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LAMPIRAN I

DATA TABEL HASIL PENGUJIAN

Suhu | Titik Pengujian
spesimen

'f Al 84,50185230 | 86,60 | 86,30 | 84,90 | 83,30 | 85,15 | 84,10 | 85,30 | 82,90 | 84,1 {131,30{ 134,90 | 134,80{ 133,67 [ 123,90 | 125,10 124,00 | 124,3 | 140,00 | 135,40 | 136,80 | 136,40 | 134,60 | 136,50 | 136,62
E Y 87,60/87,80| 88,70 [ 84,00 | 82,80 | 85,50 | 86,07 | 84,80 | 84,00 | 84,20 | 84,3 {137,50{ 137,00 [137,10| 1372 | 131,80{129,90] 130,00 | 130,6 | 135,70 | 134,20 | 134,20 | 134,60 | 135,80 135,70 | 135,03
£ A3 82,20(83,00| 83,60 | 81,90 | 84,50 | 81,90 | 82,85 ( 83,20 | 82,60 | 81,80 | 825 |105,10( 104,50 {102.40( 104 |118,10{11450(118,70117,1|119,90| 1244012180 119,80 [11440{11850 1198
z Rata-rata

Deviasi

spesimen

Al 917 {9500| 91,8 [ 93,7 | 939 | 997 | 943 | 916 | 86,3 | 874 | 884 | 1224 | 1281 | 1256 |12537| 116 |119.1 | 1136 1162 1315 | 1331 | 1337 | 1398 | 1417 | 1401 | 136,65

° ) 89,70 86,60 | 84,20 { 83,20 | 82,50 | 78,20 | 84,07 | 88,10 | 91,00 | 89,20 | 89,4 {121,60{ 117,30 [122,40{ 120,43 [ 125,10 121,20 123,70 | 1233 | 1138 | 11050 | 117,70 | 102,7 | 10740 104,70 109,47
N 117,70{ 120,80 { 118,80| 119,1 11380 112,90] 11090
Rata-rata
Deviasi
spesimen
Al 83,80/83,80| 83,80 {8390 | 83,80 | 83,80 83,82 | 83,40 | 8340 | 83,60 | 835 |116,40{ 121,80 116,70 1183 | 11560 |117,80] 11550 | 1163 | 113,30 | 113,30 | 113,30 | 113,30 | 114,10{ 115,10 | 11373
S ) 7850|7840 80,60 [ 78,20| 75,90 | 77,80 | 78,23 7250 | 73,10 [ 70,90 | 72,2 {113,60{ 113,30 [112,10 113 | 99,00 |100,90] 102,20 | 1007 | 117,00 | 119,50 | 119,10 | 112,20 | 112,40| 114,30 | 115,75
° A3 78,001 76,60 | 77,50 [ 75,60 | 76,20 | 74,40 | 76,38 | 67,40 | 66,80 7040 68,2 | 86,90 [ 88,90 | 90,50 | 88,767 | 94,90 | 94,50 | 97,40 | 95,6 | 100,80 | 103,40 | 103,90 | 99,50 | 95,20 | 98,40 | 100,2

Rata-rata
Deviasi

Lampiran 1.1 Data hasil pengujian hardness E308
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Suhu

Non PWHT

400

600

Lampiran 1.2 Data hasil pengujian hardness E309

Titik Pengujian
spesimen
Al 79,6 |79,10{ 81,30 | 80,7 | 82,40{80,10{80,53| 89,8 88,40| 88,20 | 88,8 | 119 [123,60|117,70( 1201 | 126,2 | 127,10 |126,20| 126,5| 111,9 | 113,70]|100,40| 97,6 | 98,20 |100,20{ 105,17
Y 87,1 (87,80 86,00 | 86,6 | 85,80(86,90| 86,7 | 92 {95,30{100,50{ 959 | 1484 | 146,40]142,90| 1459 | 122,3 | 119,60 |119,80( 1206 | 124,4 [ 12050|124,70| 1194 | 120,50 (123,70 1222
769 (77,60| 76,40 | 75,7 | 73,50 { 76,60|76,12| 80,8 { 81,50{ 80,90 | 81,1 | 126,4 | 127,20]128,80| 12747 | 109,6 | 107,60 | 105,80 | 107,7| 110,4 |112,80|108,30| 1153 [ 115,40 114,30 112,75
Devias
spesimen
Al 1867712775 83 | 811 8 (8123|858 (824 | 81,6 |833| 1144|1172 1149 1155 | 1131 | 1148 | 1146 {1142] 1055 | 113 | 110,1] 1039 | 2055 | 1108 | 1083
Y 81,3(805( 841 79 (8057928082764 (7L9| 745 | 743 (1249 1268 | 1262 | 12597 | 116,/4 | 115,00 | 114,80{ 1154 | 1136 [ 111,20 113,70 108,6 | 111,90 115,80 11247
132,801 135,60 106,30 109,70 102,00 { 104,90
Devias
spesimen
Al 884 (837892887864 (834(8663|865(846( 8 |86 1219 120,41229]12207| 121,1 | 1186 | 1187 {1195] 1251 | 1333 | 132 | 1378 | 1366 | 1356 | 1334
Y 719 (7440|7680 | 79,1 | 79,60{79,20{7783| 76 |77,80( 73,70 | 758 | 117 | 122,10]121,60|12023| 110 | 113,4 | 109,9 [112,1] 108,1 |110,60{110,30| 1143 [112,70(11590 111,98
A T4 174,40( 7420 | 72,5 [ 74,301 73,90| 73,87 | 70,8 | 72,50| 72,80 | 72 | 1238 |124,60(123,10( 123,83 | 103,9 | 104,10 [102,00| 1033 | 116,1 | 114,60 11570| 113 |111,50{111,80] 113,78

Rata-rata
Deviasi
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Elektroda Daerah Spesimen Nilai Butir Metalografi (um?) Rerata

Non PWHT | 634.853 168.16]  480.377| 199.482( 149.329 326.44

HAZ WM ASTMA36 [PWHT 400°C| 62.71 18.52 5147  49.09]  33.83 43.12

£308 PWHT600°C| 486.72| 12246  242.38| 655.02| 238.01| 34892
Non PWHT 176.76]  469.89|  361.87| 236.96| 317.68]  312.63

HAZWMAISI 316L [PWHT400°C|  768.87|  723.92(  470.40| 338.20] 309.58|  522.19
PWHT600°C|  236.27| 1904.06 1956.85|  634.41 600.27| 1066.37

Non PWHT 90.95|  112.30 66.29] 5342  91.58 8291

HAZWMASTMA36 [PWHT400°C|  218.82| 19440  106.71| 141.30 143.62|  160.97

£309 PWHT600°C| 221.83]  150.59|  167.78| 173.37| 117.07|  166.13
Non PWHT 721.49]  12537|  335.90[ 482.48| 325.01]  398.05

HAZWMAISI316L |PWHT400°C| 269.92|  222.24] 41435 14582 42562  295.59
PWHT600°C| 519.83]  578.72|  386.04] 12094 876.69|  496.44

Lampiran 1.3 Data hasil pengukuran butir metalografi E308 & E309 bagian HAZ WM ASTM A36 dan HAZ WM AISI 316L
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LAMPIRAN 11

MEMPERSIAPKAN MATERIAL PENGELASAN

Lampiran 2.1 Sertifikat AISI 316L
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Oxford Instruments Analytical GmbH Sample
Testing of different Qualities

Probe Nr. / sample ID :

Kunde / customer :
Abd. Wahab

Kom.-Nr. / commision :

Labor Nr. / lab-no.

M.Ansar

PTQ-Nr./PTQ-no.:

Chemical Results

Spektralanalyse FMX  Werkstoff / grade :
Fe C Si
Min 0.130
Max 0.180
1 986 H 0.195 0.248
2 98.6 H 0.180 0.294
3 987 0.158 0.241
Ave 98.6 0.178 0.261
Ni Al Co
Min 0.0000
Max  0.200
1 0.0128 0.0355 0.0031
2 0.0170 0.0395 0.0047
3 0.0141 0.0341 0.0091
Ave 0.0147 0.0364 0.0056
Pb Sn B
Min  0.150 0.0005
Max  0.350 0.0030
1 L0.0144 < 0.0010 0.0006
2 L0.0139 < 0.0010 0.0011
3 L0.0146 < 0.0010 0.0007
Ave L0.0143 < 0.0010 0.0008
Ort / town Datum / date
Se Sb 06/09/2021

Grundwerkstoff / material :
Abmessung / dimension :
Zusatzwerkstoff / filler metals :
Warmebehandlung / heat treatment :

Schmelze-Nr. / heat-no. :

Mn P S
0.600 0.0000 0.0000
0.900 0.0300 0.0500

0.675 0.0103 0.0028
0.711 0.0108 0.0039
0.670 0.0103 0.0020
0.685 0.0104 0.0029
Cu Nb Ti
0.200

100.

L 0.0137 < 0.0005 0.0064
L 0.0131 < 0.0005 0.0050
L 0.0144 < 0.0005 0.0045
L 0.0137 < 0.0005 0.0053

Ca Zr Zn

>0.0080 0.0012 < 0.0005
>0.0080 < 0.0005 0.0006

0.0075 0.0016 < 0.0005
>0.0080 0.0011 0.0005

Priifer / tester

Cr
0.0000
0.150
0.0148
0.0178
0.0146
0.0157

0.0023
0.0019
0.0013
0.0018

Bi

0.0126
0.0120
0.0119
0.0121

Mo

0.0000
0.0600
0.0029
0.0047
0.0029
0.0035

0.0644
0.0661
0.0504
0.0603

As

0.0017
0.0017
0.0021
0.0018

Sachverstandiger / engineer

Lampiran 2.2 Hasil pengujian komposisi ASTM A36
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4

I'— Al DUAL CAMERA - N
Shot on realme 3 Pro S 20RIQ2/27 10:35

Lampiran 2.3 Menggunakan mesin shearing untuk memotong plat ASTM A36

ukuran 800 mm x 800 mm x 6 mm menjadi 200 mm x 100 mm x 5 mm

2021/09/2710:33

Lampiran 2.4 Menggunakan mesin shearing untuk memotong plat AISI1 316L

ukuran 800 mm x 800 mm x 6 mm menjadi 200 mm x 100 mm x 5 mm
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l— Al DUAL CAMERA

Shoton realme 3 Pro ' 2021405,28 109

Lampiran 2.5 Menggunakan mesin frais untuk pembuatan kampuh V dengan
sudut 30°

=5
’

2021/09/2910:04

Lampiran 2.6 kedua plat yang sudah melalui proses pembuatan kampuh V akan

dilakukan proses pengelasan
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LAMPIRAN I11

PROSES PENGELASAN

i il
AR

BADAN NASIONAL
SERTIFIKASI PROFESI

INDONESIAN PROFESSIONAL
CERTIFICATION AUTHORITY

SERTIFIKAT KOMPETENSI
CERTIFICATE OF COMPETENCE

No. 00289.0721.0008832.2020

Dengan ini menyatakan bahwa,
This is to certify that,

Vasko Marthom
No. Reg. JIP.024.0000213.2020

Telah kompeten pada Bidang :
Is competent in the area of :

Jasa Industri Pengelasan

Dengan Kualifikasi / Kompetensi :
With Qualification/Competency :

Proses Las : 66 SMAW
Welding Process

Transkrip Unit Kompetensi dapat dilihat disebelah
For Transcript of Competency Units,see beside

Sertifikat ini berlaku untuk  : 3 (tiga) tahun
This certificate is valid for  : 3 (i three) years

Jakarta, 28 April 2020

A.n. BADAN NASIONAL SERTIFIKASI PROFESI
DIREKTUR LEMBAGA SERTIFIKASI PROFESI LAS
O.b. NATIONAL BOARD FOR PROFESSIONAL CERTIFICATION
DIRECTOR OF PROFESSIONAL CERTIFYING BODY FOR WELDING

r. Budi Setyo Utomo, M.IYI:

Lampiran 3.1 Sertifikat Welder
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o

Al DUAL CAMERA = -

- =

Shot on realme 3 Pro o= iy f 2021/1Q9/05 09:31

Lampiran 3.3 Hasil pengelasan
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LAMPIRAN IV

PENGUJIAN NON DESTRUCTIVE TEST (NDT)

ANRLAL CAMERA

I_ Shot on realme 3 Pro 2021/10/06 08:59

Lampiran 4.1 Liquid Penetran
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1/10706,09i05

Lampiran 4.2 DMW disemprot dengan cairan penetran

Lampiran 4.3 DMW dibersihkan dengan menyemprotkan cleaner
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LAMPIRAN V

PEMBUATAN SPESIMEN

@ AIDUAE CAMERA
Sheron realme3 Pic

’i
J

— AT I

<5 e — e e e

|
AI'BUAL CAMERA ‘
S6ct on fedime 3 P62

Lampiran 5.2 Sampel yang telah dipotong
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Dipindai dengan CamScanner

Lampiran 5.3 Model spesimen untuk pengujian hardness dan pengujian struktur

mikro
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LAMPIRAN VI

PROSES POST WELD HEAT TRATMENT (PWHT)

Lampiran 6.1 Spesimen DMW diberikan perlakuan panas dalam furnace dengan

holding time 60 menit

Lampiran 6.2 Spesimen memasuki proses pendinginan dengan cara dicelupkan

ke media pendingin oli dromus 15%
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Lampiran 6.3 Wujud spesimen setelah dicelupkan oli dromus
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LAMPIRAN VII

PENGUJIAN FOTO STRUKTUR MIKRO

Lampiran 7.1 Proses pengamplasan bagian yang akan difoto struktur mikro

Lampiran 7.2 Memasuki tahap etsa yang akan difoto struktur mikro

73



Lampiran 7.3 Proses pengambilan foto struktur mikro
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Lampiran 7.4 Skema foto Metalografi
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HAZ WM A38 Cup 5308 Non PWHT

HAZ W A6 Fier E308 Non PWHT Weild Mets! E308 Fller Non PWHT
‘S

Lampiran 7.5 Hasil struktur mikro DMW E308 tanpa PWHT
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HAZ W 436 Cup 5308 PWHT 400 HAZ WA 3161 Cups E308 PWHT 200

HAZ WM AS6 Filles E308 PWHT 400

Lampiran 7.6 Hasil struktur mikro DMW E308 PWHT 400°C
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M A3E £308 PWHT 600

HAZ WM AS6 Cup E308 PWHT 600 Weld Metal E308 Cup PWHT 500 HAT Wi 3160 Cup E308 PWHT 600

FIAZ Wil A36 Filer 508 PWHT 600 Wek! Metal E308 Filer PWHT 600 51 3168 Z308 PWHT 600

B

HAL WM ASS Root SS08 PWHT 600

Lampiran 7.7 Hasil struktur mikro DMW E308 PWHT 600°C
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HAL WM AS6 Cup 5309 Non PWHT Weid Meta! 209 Cop Non PWHT HAZ W 3168 Cup £503 Non, PWHT

Wald Metal 5503 Fller Noo PWHT

Wals' Mesol £303 foot Non PWHT

Lampiran 7.8 Hasil struktur mikro DMW E309 tanpa PWHT

M 31605305 Noa PWHT
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HAZ W 3161 Cup E300 PWHT 400

Weldt- Metol E309 Root PWHT 200

Lampiran 7.9 Hasil struktur mikro DMW E309 PWHT 400°C

B 3168 E309 PWHT 300
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HAZ WM 3161 Cup 5500 PWHT 600

HAZ WM 3160 Fler 5303 PWHT 600

Wald Mesat £509 Root PWHT 800

Lampiran 7.10 Hasil struktur mikro DMW E309 PWHT 600°C

334 316L 5509 PWHT £00
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AISI316L

Non PWHT

PWHT 400

PWHT 600

Lampiran 7.11 Hasil struktur mikro HAZ DMW E308
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AISI 316L

Non PWHT

PWHT 400

Lampiran 7.12 Hasil struktur mikro HAZ DMW E309
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LAMPIRAN VIII

PENGUJIAN KEKERASAN (HARDNESS)

Lampiran 8.2 Hasil jejakan uji kekerasan dengan perbesaran 100
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Lampiran 8.3 Hasil jejakan uji kekerasan dengan perbesaran 400

Lampiran 8.4 Data uji kekerasan (hardness mikro vickers)
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