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Lampiran 1

Surat Keterangan Pengujian Tarik

LABORATORIUM STRUKTUR

JURUSAN TEKNIK SIPIL

FAKULTAS TEKNIK UNIVERSITAS NEGERI MALANG
Gedung D9 Lt 1 Kampus UM JL Semarang No. 5 Malang Telp/Fax: (0341) 587 082

The Learning University

SURAT KETERANGAN

No. 07a.11.2016

Yang bertandatangan di bawah ini Laboran / Teknisi Laboratorium Jurusan Teknik Sipil
Fakultas Teknik Universitas Negeri Malang, menerangkan baﬁwa,

Nama : M. Igbal Fakhruddin
NIM : 125060200111026-62
Instansi _: 81 Jurusan Teknik Mesin - Fakultas Teknik — Universitas Brawijaya

Telah melakukan pengujian kuat tarik terhadap material Las Gesek A6061 — ST41 sebanyak 36
benda uji pada tangga 03 November 2016 di Laboratorium Struktur - TeknikSipil — FT - UM.

Demikian keterangan ini dibuat untuk dipergunakan sebagaimana mestinya.

Mengetahui, Malang, 07 November 2016
Kepala Laboratorium Koordinator Uji
Teknik Sipil - FT - UM . Isaboratorium Struktur - FT - UM
3&19(4’//» /k
L] % S
aaSe” ‘ ,
Dr. Karyadi,\.P., M.T Lusti Mustikasari, Amd

NIP. 19610312 198703 1 001 NIP. -



Lampiran 2

Hasil Uji Tarik

LABORATORIUM STRUKTUR

JURUSAN TEKNIK SIPIL

FAKULTAS TEKNIKUNIVERSITAS NEGERI MALANG
Gedung D9 Lt 2 Kampus UM JI. Semarang No. 5 Malang Telp/Fax: (0341) 587 082 Ext. 205

The Learning University

Data Hasil Pengujian Tarik
K ekuatan)
Burn-off| Tiggi |, _|Dismeter f;‘:: Jarijari | CaBbrated A“:; Kf::;"“ Tark |Swndar|
length | Kerucut (mm) &N) (mm) | Load (N) @) | (Mpa) Rx:)m Deviasi
A | 12.98 37.2] 6.49 24100] 132.377| 182.055
Omm | B | 13.09 38.7] 6.545 25600] 134.631| 190.15] 184.688 | 4.7309 | 2.56%
C | 12.9% 37.1] 6.48 24000| 131.97 | 181.86}
A | 132 39.7] 6.56 26600] 135.248 | 196.675
lmm | B | 13 35.8] 6.5 22700] 132.786 | 170.952| 183.041 | 12.931| 7.06%
= c il 372 65 24100] 132.786 ]| 181.495
A | 131 38| 6.5 24900] 134.836 | 184.668
2mm | B | 12,9 36.8] 6.48 23700] 131.97 | 179.587| 187.95 | 10.401 | 5.53%
C | 12.95 39.4] 6.475 26300] 131.766 | 199.596
A | 1297 37.3| 6.485 24200] 132.174| 183.093
3mm | B | 13.01 41.1] 6.505 28000] 132.99 | 210.542] 197.893 | 13.851 | 7.00%
C | 12.96 39.5] 6.48 26400] 131.97 | 200.046
A | 13.01 36.1] 6.505 23000] 132.99 | 172.945
omm [ B | 12.93 38.7] 6.465 25600] 131.36 | 194.885| 179.705 | 13.172| 7.33%
C | 12.93 35.6] 6.465 22500] 131.36 | 171.286
A | 13.02 383 6.51 25200] 133.195 | 189.197] .
imm | B | 13.12 37.4] 6.56 24300] 135.248 | 179.669] 182.926 | 5.4323 | 2.97%
8 C | 13.03 37.1] 6.515 24000} 133.399] 179.911
A | 13.05 39.2] 6.525 26100] 133.809 | 195.054
2mm | B | 13.03 39 6515 25900] 133.399| 194.154] 185.7 | 15.428| 8.31%
C | 13.06 35.6] 6.53 22500] 134.014| 167.893
A | 1297 38.7] 6.485 25600] 132.174 | 193.685
3mm | B | 12.93 39.9] 6.465 26800] 131.36 | 204.02] 191.88 | 13.136 | 6.85%
C | 13.02 36.8] 6.51 23700] 133.195 | 177.935
A | 13.01 33.5] 6.505 20400| 132.99 | 153.395
omm | B | 13.01 342 6.505 21100] 132.99 | 158.658] 162.167 | 10.957 | 6.76%
C | 13.01 36.3] 6.505 23200] 132.99 | 174.449
A | 13.01 35.6] 6.505 22500] 132.99 | 169.186
Imm | B | 13.05 37.8] 6.525 24700] 133.809 | 184.591] 178.424 | 8.1492| 4.57%
e o BT 372] 65 24100] 132.786 | 181.495
Al 1311 37.8] 6.555 24700] 135.042 | 182.906,
2mm | B [ 13.11 36.7] 6.555 23600] 135.042] 174.76] 182.677| 7.8049 | 4.27%
c | 12.98 383] 6.49 25200] 132.377 |- 190.365
A | 129 39.3| 6.495 26200] 132.582] 197.614
3mm [ B | 1299 38.5| 6.495 25400] 132.582] 191.58) 189.158 | 9.8931 | 5.23%
C | 1298 36.7] 649 23600] 132377 178.278
.’,ﬁn,;_.
& j
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Lampiran 3

Sertifikat Kalibrasi Mesin Uji Tarik

CALIBRATION LABORATORIES
PT. GLOBAL QUALITY INDONESIA

CALIBRATION, INSTRUMENTATION, TRAINING, QUALITY CONSULTANT, MAINTENANCE & REPAIR

CALIBRATION CERTIFICATE

Certificate Number  : 7722/GQI-Sert/07/16

Page 9% | of 1

Order Number : 031.0716.153-1 Owner . Laboraturium Struktur Jurusan
Received Date + 14 July 2016 Teknik Sipil Universitas Negeri
Equi Name  : L Testing Malang

Manufacturer : Kal-Wei Address : JI. Semarang No.5 - Malang
ModelType i Calibration Location : Laboraturium Struktur Jurusan TeKi
Serial Number : 068 Universitas Negeri Malang
Capacity/Graduation : 1000 kN / 0.1 kN Catibration Date i 14 July 2016

Technician ID : AMNE Calibration Method : IK-G-01 ref. JIS B 7721 - 2009
Typewriter ID : ED Environmental Condition : T=26.7°C RH=74 %

H 100 1145 - 145 14,5
§ 200 215.2 - -15.2 76
> 300 3153 - -15,3 .51
5 400 4156 - 156 3.9

500 5158 - -15,8 32
§ 600 616,3 - 16,3 2.7
i 700 7168 - 16,8 24
% Uncertainty Ussy =% 0.5 %

Chart Of Force Correlation
y = -2,62E-08x ¢ 3 63E-057 + §,84E-01x - 1,30€+01

without J
3. The Original Calibration / “ificate of PT. Global Quality Indonesia uses a Barcode Mark.

Y = Standard Indication ( kN )

88888848

00 1000 2000 0.0 4000 5000 6000 7000 8000

fo

X = Instrument Indication (kN )

Attention . 1. This calibration result is valid only for the equipment calibrated
: e .

E‘ The Uncertainty is taken at a Convidence Level 95 % and Coverage Factor (k) =2
. Standardused 500
s Serial Number Traceable to Sl througt mﬁ_
15784 " LK-013-DN
«
——— Endof Certificate ———

Address :
Komplek Kopo Mas Regency Blok N No.7C Bandung 40227 Indonesia Telp. +62-22-5436533 Fax. +62-22-5436637
Website : www.globalquality.co.id - Webblog www.globalquality.info - E-mail : calibration@globalquality.co.id FR.23.01
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Lampiran 4

Standar Spesimen Uji Tarik American Welding Society (AWS) B4.0.2007

CLAUSE 4. TENSION TESTS

AWS B4.0:2007
SPECIMEN SPECIMEN
LOCATION LOCATION—, | i A —

z

"__‘_-!'_r_l‘___‘, __lt!:‘/__
z__j\LiJ,/__:h {f_fﬁl‘} @

Dimensions

Standard Specimen

Small-size specimens proportional to standard specimen

in {mm) in {mmi) in (mm} in {mm} in {mm)
Nominal Diameter 0.500 (13} 0.350 (9) 0.250 (6) 0.160 (4) 0.113(3)
. gane lenath 2.000 = 0.005 1.400 = 0.005 1.000 = 0.005 0.640 = 0.005 0.450 = 0.005
- gagefeng (50 = 0.127) (35+ 0.127) (25 = 0.127) {16 = 0.127) (12 = 0.127)
5. diameter 0.500 = 0.010 0.350 = 0.007 0.250 = 0.005 0.160 = 0.003 0.113 + 0.002
- (13 = 0.25) {9+ 0.18) (6+0.127) (4 =0.08) (3 =0.05)
R. radius of fillst, min. /8 (10) 1/4 (8) 316 (5) 5/32 (4) 3/32 (2.4)
A. length of reduced section, min.  2-1/4 (60) 1-3/4 (44) 1-1/4 (32) 3/4 (20) 5/8 (15)
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Lampiran 5
Foto Hasil Sambungan Pengelasan Gesek
Tinggi Kerucut 3 mm Tinggi Kerucut Omm
Burn-off Length 3mm Burn-off Length 7 mm

Foto Spesimen Uji Tarik

Tinggi Kerucut 3 mm Tinggi Kerucut Omm
Burn-off Length 3mm Burn-off Length 7 mm

Foto Makrostruktur Sambungan

Tinggi Kerucut 3 mm Tinggi Kerucut 0Omm
Burn-off Length 3mm Burn-off Length 7 mm




48

Foto Patahan Spesimen

Tinggi Kerucut 3 mm Tinggi Kerucut Omm
Burn-off Length 3mm Burn-off Length 7 mm
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Lampiran 6

Daerah HAZ Pada Spesimen dengan Kekuatan Tarik Tertinggi dan Terendah

Tinggi Kerucut Omm, Burn-off Length 7mm  Tinggi Kerucut 3mm, Burn-off Length 3mm

(Kekuatan taik terendaf) (Kekuatan tarik tertinggi
Variasi R 7
Burn-off Length Tinggi kerucut Daerah uas (r?]er;%)
(mm) (mm)
Zpl 1 174
Zpl 2 9.360
Zpl'l 9.402
7 0 Y

Zpl 2 10.152




Lampiran 7

Grafik Tegangan-Regangan Kekuatan Tarik Tertinggi dan Terendah

Grafik Tegangan-Regangan
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Grafik Tegangan-Regangan Variasi Tinggi Kerucut O mm,
Burn-off Length 5 mm
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Grafik Tegangan-Regangan Tinggi Kerucut 1 mm

Grafik Tegangan-Regangan Variasi Tinggi Kerucut 1 mm,
Burn-off Length 3 mm
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Grafik Tegangan-Regangan Variasi Tinggi Kerucut 1 mm,
Burn-off Length 5 mm
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Grafik Tegangan-Regangan Variasi Tinggi Kerucut 1 mm,
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Grafik Tegangan-Regangan Tinggi Kerucut 2 mm
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Burn-off Length 3 mm
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Grafik Tegangan-Regangan Variasi Tinggi Kerucut 2 mm,
Burn-off Length 5 mm
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Grafik Tegangan-Regangan Variasi Tinggi Kerucut 2 mm,
Burn-off Length 7 mm
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Grafik Tegangan-Regangan Tinggi Kerucut 3 mm

Grafik Tegangan-Regangan Variasi Tinggi Kerucut 3 mm,
Burn-off Length 3 mm
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Grafik Tegangan-Regangan Variasi Tinggi Kerucut 3 mm,
Burn-off Length 5 mm
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- Lampiran 8
=
S~
-
= Grafik Siklus Suhu Flash Tertinggi dan Terendah
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Lampiran 9

Uji Komposisi Aluminium A6061

G6°L6 4
9110°0 47

Z000°0> Us

L00'0> gs
1 f‘
Wwoo pIssucpuiwdy mmm @ gam
wod pisauopulwdy@ojul : |Iow3

0068189 LZ¢ Z9+: x4
6688189 LZ¢ Z9+: ‘I9L
DISSUOPU| — DAD[ }SD3

oyaolopy — o0u0bN
DPDSJa4 MIsnpu| osoby

\
1

g ¢

wiw b1 ®

o g o A

VISANOANI STVIAN ‘dH "Ld

NAO
) 7
< AN

£ i

2In7 WS



Uji Komposisi Baja St 41
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