LAMPIRAN

Lampiran 1

Keterangan gambar :

o O o 9

[¢>]

: Sambungan t-joint, ketebalan 8 mm, posisi 2F
: Sambungan t-joint, ketebalan 5 mm, posisi 2F
: Sambungan t-joint, ketebalan 3 mm, posisi 2F
: Sambungan t-joint, ketebalan 8 mm, posisi 3F
: Sambungan t-joint, ketebalan 5 mm, posisi 3F
: Sambungan t-joint, ketebalan 3 mm, posisi 3F.
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Lampiran 2
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Mesin Milling Horizontal
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Lampiran 3

Sertifikat Juru Las
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Sertifikat Juru Las
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Lampiran 4

WELDING PROCEDURE

SPECIFICATION
3
]
“TI ]
1
doinl preparction f lokerance Support
TIFE OF WELD : Fllel Weld (PJP) [ SZE DF WELD -+ o5 (7 mm) |
BASIC WATERIAL TWPE : ALGDGTA THICKNESS 1 3 mm
WELWHG PROCESS :  GTAW _
AWS ER 5356 Jow: 10 mm
TVPE :  ARGON 100K .
FLOW : 10 L/menit
HUMBER OF PASSES : 1 PASS | Posmow : HORSONTAL (2F) / PB
PRE HEATRNG TEWF : - RE HEATING TEMP : =
INTERPRSS TEMF ;- COOUNG SPEED =
| ac
1 2 3 4 5 TOLERANCE
ELECTRIC | [vormice VoUT - d ¥ - - =
CHARACTERISTICH [Comrent Amp | 110-120 - - - = =
WELD SPEED | fmyfuet = - - - - -
WIRE SPEED | W/ = - - - - -
|emerGy 4ftm - - - - - -
SFPECIAL INSTRUCTION :
1. Welding musl be straight.
2 Testing using EN 15514~ standard.
Verified th i i i
by the responsible welding engineer. Rev: Date : Prepared by: Approved by :
o
| | Welding Inspector | Welding Engineer

FORM NO.

WPS Untuk Ketebalan 3 mm Posisi Horizontal



WELDING FROCEDURE
SPECIFICATION

57

Document Mumber ‘

1

[13]
'ﬂTI |
o 1
Jeinl peeparchion f folerancs Support |
: TAPE OF WELD : Fillal Weld (PUP) SIFE OF WELD : ab (B4 mm) |
BASI MATERIAL TrPE : AL G061 A THCKNESS 5 men
WELDIHG PROCESS = GTAW
KNS ER 5356 [ow: 1.9 mem
TYPE :  ARGON 100X
FLOW : 10 L/fmenit
HUMBER OF PASSES : 1 PASS | POSTION - HORSONTAL (2F) / PB
PRE HEATBIG TEWP : - RE HEATING TEMP : -
INTERPASS TEWF  ; - COOLING SPOED @ -
| ac
1 2 3 g 5 TOLERANCE
ELECTRIC  |lvoulGeE [war | - - 3 = x -
CHARACTERISTIC) [ cummeny Amp | 125-135 - - ; Z -
WELD SPEED |, fuint = - A - - -
WIRE SPEED | W/fm = - - - ' -
| Emersy Jfem - - - - - -
SPECIAL INSTRUCTION :
1. Welding must be straighi.
2. Tesling using EN 15814-2 standard.
Verified by the responsible welding enginesr. Rev: Cale Prepared by:
o
| __| Welding Intpector | Welding Enginear

FORM NO.

WPS Untuk Ketebalan 5 mm Posisi Horizontal
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FWELDING PROCEDURE Document Number :
SPECIFICATION

_.._[ EI..._ Pess sequesce;
(1]
Xl |
o 1
Jeinl peparckicn [/ lolrance Support |
TYPE OF WELD : Fillel Weld (FUP) SIFE OF WELD : af (B4 mm) |
BASIC MATERIAL TPE = AL 8061 A THICKNESS ;B men
WELDING PROCESS :  GTAW
ANS ER 5356 [ow: 10 o
TYPE @ ARGON 100%
FLOW : 10 L/menit
HUUBER OF PASSES - | Pass | Posmos - HoRSONTAL (2F) £ PR
PRE_HEATBG TEWP : 250°C RE HEATMG TEMP @ =
NTERPASE TEMF  ; - COOLING SPEED : -
| ac
1 r 3 4 5 TOLERANCE
ELECTRIC  ||voimge WoLT n i S = ~ =
CHARACTERISTIC| [CURRENT [Amp | 135145 | = 1 3 -
WELD SPEED  |Cmust - - & - = _
WIRE SFEED | Mfum - - - - 4 -
Jemensy dem | - - - - - -
SPECIAL INSTRUCTION :
1. Welding must be straighl.
2 Testing using EN 15614-2 standard.
Verified th i i i
by the responsible welding engineer. Rev: Date : Propored by; Approved by
]
| _ | Welding Inspector | Wekding Engineer

FORM NO.

WPS Untuk Ketebalan 8 mm Posisi Horizontal



FELDING PROCEDURE
SPECIFICATION

59

Document Number ‘

Pess sequence:

\ [
| 1
ﬂTl ]
1
Jeint praporctizn S fokrancs Support |
TIFE OF WELD : Filial Weld (PP} SIZE OF WELD : gb (B4 mm) |
BASIC MATERIAL TPE : AL 6061 A THICENESS  : 3 mm
WELDING PROCESS :  GTAW
2 AWS ER 5356 [ow: 1.0 mem
TYPE 1 ARGON 100%
Lo 10 L menit
HUMBER OF PASSES ; 1 PASS ‘ | Posmow - VERTICAL UP (3F) / PF
| PRE HEATRIG TEWP : - RE_HEATING TEMP : =
INTERFRSS TEMF - COOLING SPEED @ -
| ac
1 2 3 4 5 TOLERANCE
VOLTAGE VOLT L £ = = 3 -
EHMTERETE CLRRENT Amg "u,_‘m - -3 i —
WELD SPEED | Gmyumt = - F i - e -
WIRE SPEED |y 3 B = = E, Z
[emercy aem | = E = - F -
SPECIAL INSTRUCTION :
1. Welding musl be straighl.
2. Tesling using EN 15814-2 standard.
Verified by the respoasible welding engineer. R Date Prepared by: Approved by :
1]
| _ Welding Inspeclor | Welding Engineer

FORM NO.

WPS Untuk Ketebalan 3 mm Posisi Vertikal
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FELDING PROCEDURE Document Number
SPECIFICATION
5 Pess sequence: I
N

\ ab

Jeint preporction ' tolerancs Support |

TIPE OF WELD : Filisl Weld (PP} SIFE OF WELD : ab (B4 mm) |
BASIC WATERIAL TIPE : AL 6061 A THCKNESS  © 5 mm
WELDING PROCESS :  GTAW
s ANS ER 5356 [ouw: 1.0 mem

WUMBER OF PASSES : 1 pass | Posmos - VERTICAL UP (3) / PF
PRE HEATBNG TEWP - - RE HEATING TEMP : =
INTERPASS TEMF  ; - COOLING SPEED : -
| ac
1 1 3 4 5 TOLERANCE
VOLTAGE Vo % 5 - = . -
CHARACTERISTIC| [CURREME. [Amp | 125135 - 3 2 -
WELD SPEED  |Cmpumt] = - T . - -
WIRE SPEED | u/mn - - = E L Z
|emensy 4ftm - - - - E -

SPECIAL INSTRUCTION :

1. Welding must be straighi.
2 Testing wsing EN 15614-2 standard.

Vesified by the responsible welding engineer. Rev: Cale Prepared by:

Appraved by

1 Welding Ingpector

Welding Engineer

FORM NO.

WPS Untuk Ketebalan 5 mm Posisi Vertikal
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WELDING PROCEDURE Document Number :
SPECIFICATION

1

\ ab

Jeinil reparckion [/ lolranee Support |

: TIFE OF WELD : il Weld (PP SIFE OF WELD : g (B4 mm) I
RIS WATERIAL TIPE : AL 6061 A THCENESS  © Bmm
WELINNG FROCESS :  GTAWN
: WS ER 5356 [ o 1.0 men
TIFE :  ARGON 100%
FLOW : 10 L/menit
WUMBER OF PASSES : 1 PASS | Posmos - VERTICAL UP (3F) / PF
PRE HEATBNG TEWP - 250°C RE HEATING TEMP : =
INTERPASS TEWP ;- COOUNG SPEED : -
| ac
1 2 3 [ 5 TOLERANCE
voLngE  JvouT Y z 3 2 = —
CHARACTERISTIC| [TURRENT  [Amp | 135-145 | = X d - -
WELD SPEED |ompunt| - - 3 - N Z
WIRE SPEED | uu - - = = 4 .
|emeRey J4ftm = - - - - -

SPECIAL INSTRUCTION :

1. Welding must be straighl.
X Testing using EN 15814-7 standard.

Verified by the responsible welding enginesr. Rev: Cale Prapared by:
o
| __ | Welding Inpector

FORM NO.

WPS Untuk Ketebalan 8 mm Posisi Vertikal



Lampiran 5

Pengelasan Spesimen Uji Oleh Juru Las
dari Politeknik Manufaktur Negeri Bandung
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Lampiran 6

Hasil Uji Dye Penetrant Spesimen Uji Ketebalan 3 mm Posisi 2F
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Hasil Uji Dye Penetrant Spesimen Uji Ketebalan 8 mm Posisi 2F
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Hasil Uji Dye Penetrant Spesimen Uji Ketebalan 3 mm Posisi 3F
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Lampiran 7

66

Data Hasil Uji Dye Penetrant



Lampiran 8

UNIVERSITAS MUHAMMADIYAH MAT ANG
FAKULTAS TEKNIK — JURUSAN TEKNIK MESIN

LABOR.

W

va Thogmas Na

Td5 Ttk

TORI

UM TEENIK MESIN

13 - 19 Fan A1) 460TE Malang §5144

e - Prodact Name Almumom. §051
TaziFil= Wam=  Dr. 5ri Baharse, 5T, MT Mfatnod File Name ILab Telwmk Mexmrmme
Spezimenm T Jeint Tzt Dase pA el L
Variasi IF (3 mm) Tast Type 3 Point Bend
Speed < mm'min Shape Plate
o of Batches 1 o Baxch 1
Mama Max Farce Enargy ! EASLL Srraoke
Cak. atEmira Cak. at Emtirz
PaTamatars ATeaz ATeas Farce 1kN
nit kN mm
1_1 128571 ZLZRTS 5548578
2
1.8
1.6
4 | |
Lz .JHIN“\\
.E -
g1 s
2
L]
§
LE |
a4
0.2
!
a =
a g8 12 18 Fitl 4 8 3 36 40
Dimp.{mm)
Thicknazs wadth Lowsar_ Supipart
mm mm mm
3 31 &3 Malrng ¥ Famssi 2013
Eegals Lab. Telodk Magin
T
-
//f_)(’&:\‘r.nj .
Ir. Heary Sopriamio, MT

Data Hasil Uji Bending Ketebalan 3 mm Posisi 2F
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UNIVEERSITAS MUHAMMADIYAH MATANG
FAKULTAS TEENIK — JURUSAN TEENIK MESIN
LABORATORIUM TEENIK MESIN

2 Tlogoeames Na 146 Tedp. [D341) (463513 - 19 For (D34]) 46075 Miadans 85144
- Prodaci Name Alomumom. §51
Dir. 3ri Babarne, 3T, MT Nfatod File Mame Lab Telkmk Aesmrmme
T Jeant Tzt Date - el L
Variazi IF{Zmm) Tesi Type 1 Point Bend
Speed S mm min Shape Flate
Ho of Baschex 1 T Baxh 1
Mama Max Force EnaTgy ! EAZL1 Etrake
Cak. atEmtira Cak. at Entire
Paramaters Arsas Arsas Farce 1L kN
Wit kN 1 mm
1_1 Fa0a3az #LeT0T BI3E53T
d
3148
e e
33 T T
- e
] .
24 T -
Wl
=24 A
z I.l'
24
%27
Bl
18|+
[
12
[HII |
4
o !
] 2 4 -] ] 10 12 14 18
Dizp. ()
Mama Thicknaz: Wwidth Lowser_Suppart
Uit mm mm mm
1.1 5 a7 45 Matang, § Faomasi 2019
Eepal Lab. Takeits hagin

Ir. Hesry Swuprinmo, MT

Data Hasil Uji Bending Ketebalan 5 mm Posisi 2F



UNIVERSITAS MUHAMMADIYAH MALANG
FAKULTAS TEKNIK - JURUSAN TEKNIK MESIN
LABORATORIUM TEENIK MESIN

Fin Rava Tlogremes Mo 1446 Tadp (0341) 463513 - 19 Fax (D341 46075 Misdeng &% 144

Lo - Produci Name Ahlmommm §051
TasFiea Wame  Dr. 5ri FEaharme, 5T, MT Mfatnod Tl Wame Iab Telmik Xlexnwmme
Spesimant T Jeint Tazt Dase b4 Bl L
Vagiasi 1F (3 mm) Tzt Type 3 Point Bend
Speed I mm'min Sape Plate
Hao of Baiches 1 QmBach 1
Mama Max Farce EmaTgy ! EASL1 Strake
Cale. azEmtire Cale. at Emeire:
PaTamaters ATeat ATeas Farce 1 kN
Uit kN 1 mm
1_1 35T 150585 281550
d
318 .
—aBAN
a2 A 2
[ |
P { -
| ™,
24 L
— Wl
% I 5
Z I i
5 / '
18 J'
|
1.2 }
(k| II
!
04 4
/"-'
o
/] 2 4 -] | 10 12 14 16
Dizp. ()
Mama Thizknass Wwidth Lonwar_ Suppaort
Tt mm mm mm
11 8 223 S Mafamg § Faemsari 2015
Hepals Lab Tekoik Mega

Ir. Heary Sopriamio, MT

Data Hasil Uji Bending Ketebalan 8 mm Posisi 2F



UNIVEESITAS MUHAMMADIYAH MALANG
FAKULTAS TEENIK - JURUSAN TEENIK MESIN
LABOFATORIUM TEENIE MESIN

2 Thogeme Ha M6 Tap. 0341) 4463513 — 19 Fax (D341} 460TED Malsnz 5144

FarcaikM}

Tevciasvs - Broduct Nams Almunimm  SHS1
TamFilz Name  Dr. 3ri Rabarme, 5T, MT Madod Filx Name Lab. Tekmik Mezinymm
Spesimem T Teint Tast Case pRa L
Variasi 3F (3mm) Tezt Tvpe 3 Point Bend
Speed < mm'min Shaps Flate
N of Baschesz 1 OmBaxch 1
Mams Max Farcs Enargy ! EAEL] Etraka
Cale. azEmtire Calc. at Emtire
Paramatars ATeas ATas Farcz 1 kN
it kN 1 mm
1_1 Io7Z85 1855251 T3 0se0
2
1.8
16
1.4
1.2

L _AMAX
1 /_/"fu-—""'_ T :
e \\ﬂ
08 // -
0B |
I
oal |
0E
¥
i} £
b2
@2 4 0B B 12 14 16 1@ W 2 M 26 2B N 2
Disp.[raen)
Thicknazz Wwidth LoweT, Supipart
mm mm mm
3 421 i Malamg © Jemmsasi 2013
Hepals Lt Takzic Mesin

K

Ir. Herry Supriamo, MT

Data Hasil Uji Bending Ketebalan 3 mm Posisi 3F
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UNIVEESITAS MUHAMMADIYAH MATLANG
FAKULTAS TEENIK - JURTUSAN TEEKNIK MESIN

LABORATORIUM TEENIE MESIN

Fin Rava Tlogemes Na I46Tedp. (D341) 463513 — 19 Fax. [0341) 460752 Malang 65144
JE - T - Prodoct Name Alomummm. $051
TemFilz Hams  Dr. 5ri Eabarss, 5T, MT Mladhod Fila Wame Lah Tekmilk Alexinrmme
Spesiment T Jeini TegiDase L
Variazi 3F (Zmm) Tez Type 3 Peint Bend
Speed 2 mm'min Shaps Plate
Ko of Basches 1 v Baxch 1
Mama Max Farce Emargy ! EASL] Straka
Calc. azEntire Calc. at Emtire:
Paramaters Arzas Areas Farce 1 kM
Uit kn 1 mm
1_1 373758 SAESTT 118537
a
18 b e oS
P T \'-..
o .
12 I { e
2.8 4 ,-"'f
14 4
g /
32 £
5 |
=g }
1.2 |
i
as 1
a4 |
o lowet
Q 2 4 & B 10 12 4 18
Disp.{mm]
Mame Thickness width Laowar_Suppart
Tt mm Imm mm
1_1 5 433 43 Natams @ L2019
Eemal Lah Telboik Mexin
/\/R\‘wﬁ :
Ir. Hesry Supriamo, MT

Data Hasil Uji Bending Ketebalan 5 mm Posisi 3F



UNIVERSITAS MUHAMMADIYAH MALANG
FAKULTAS TEKNIK - JURUSAN TEKNIK MESIN
LABORATORIUM TEENIK MESIN

Fin Rava Togremas Na 146 Telp. (0341} 463513 - 19 Foc (034]1) 46075 Malans 85144

T - Prodoc: Name Almomom. §051
TaziFie Wams  Dr. 3ri Kabarme, 3T, MT Mlathod Fils Wame Iab Telkmk Mesnymme
Spegimes T Jedni Tazi Dase LTS
Variagi 3F {3 mm) Tesi Type 3 Paint Bend
Speed 5 mm'min Shape Plate
No of Baiches 1 QuBakch 1
Mama Max Farce EnaTgy ! EASL1 Strake
Cak. atEmtire Cak. at Entire
Paramatars ATeas ATeas Farce 1 kN
Uit kn 1 mm
1_1 S5I007T% TaEEY oI297s
]
1.2
8.6
L]
5.4
A8 ra ~
7 ~
%4.2 i— Lo
Jaypp A ;
Bas| el
Bl
24
18
1.2
a6
1]
Q. 2 4 & B 10 2 W 1§ 18 0 : 24 I M W 2
Cisp.jmm}
Thicknass Wadth Lowar_Suppar:
mm mm mm
8 128 = Mafang § Faomesi 2003
Eoepala Lab Telkods Mezn
JZ
/R\*ar :
Is. Heery Supriamio, MT

Data Hasil Uji Bending Ketebalan 8 mm Posisi 3F
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