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A.1. Tabel Trigonometri

Anglein
Degrees
5in CO5 tan s5ec COSec cot
0 i 1 i 1 Mot Mot
Defined | Defined
o | L[| L Z [ 2 |
2 2 \3 \3
45 1 1 1 A2 2 1
2 \2
o | v3| L | ¥ | 2z | 2 | L
2 2 V3 V3
ag 1 il Mot Mot 1 0
Defined | Defined
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( Sumber : Rumus Trigonometri )




A.2. Tabel Berat Jenis dan Massa Jenis Material

Paduan Aluminium 160-180 26-28 52-54 2.600-2.800
2014-Te, 7075-Te 175 8 54 2.800
6061-T6 170 26 5,2 2.700

Kuningan 520-540 82-85 16-17 8.400-8.600

F:rl.lw.l 510-550 80-86 16-17 8.200-8.800

Besi Tuang 435-460 68-72 13-14 7.000-7.400

Beton (tekan)

Biasa 145 23 a5 2.300
Diperkuat 150 24 a7 2.400
Ringan 70-115 11-18 2.2-36 1.100-1.800

Tembaga dan paduannya 556 87 17 8.900

Gelas 150-180 24-28 4754 2.400-2.800

Paduan 'HI'HI.I‘I‘I 110-114 17-18 3435 1.760-1.830

Monel (7% Ni, 30% [Cu) 550 87 17 B.800

Mikel 550 87 17 B.800

Plastik

Nilon 55-70 8,6-11 1,7-2,2 £80-1.100
Polietilen 60-30 9.4-14 1928 960-1.400
Batu [tekan)
Granit,marmer, 165-180 26-28 5156 2.500-2.900
Kuarsa, sandstone 125-180 9,4-14 3956 2.000-2.900
Karet 60-80 9-13 1925 960-1.300
Pasir, tanah, gravel 75-135 12-21 2,342 1.200-2.200
Baja 490 77,0 15,2 7.850

Paduan Titanium 280 44 87 4.500

Tungsten 1.200 190 37 1.900

Air laut 62,4 8,81 194 1.000

Air Segar 63,8 10,0 198 1.020

Kayu ( tekan )

Douglas fir 30-35 4,755 0,9-1,1 480-560
Oak 40-45 6,3-7,1 1,214 640-720
Southern pine 35-40 5,5-5,3 1,112 560-640

( Sumber : Ashby, 1998 )

144



Nama Benda

Massa Jenis

Nama Benda

Massa Jenis

Kg/m3 Kg/m3
Abu Batubara 641 Kapur padat 2611
Air 1000 Kapur rusak 1554
Aluminium 2712 Kapur ulverized | 1394
Aluminium — meleleh 2560 — 2640 Karbon dioksida | 1.98
Aluminium foil 2700 -2750 Karbon 1:25
monoksida
Aluminium perunggu 7700-8700 Karbon padat 2146
(3-10% Al)
Alumunium Oksida 1522 Kardus 689
Ammonium Nitrate 730 Karet 945
caoutchouc
Ammonium Sulphate 1130 Karet diproduksi | 1522
tahun
Batubara bitumen rusak | 833 Magnesium 1940
oksida
Bauksit 1281 Magnesium 1121
sulfat kristal
Benih Cengkeh 769 Malt 336
Beras dikuliti 753 Mangan padat 7609
berilium 1840 Mangan Bronze | 8359
Besi cor 6800 — 7800 Mangan oksida | 1922
Besi Sulfat 1290 Marmer padat 2563
Besi Tempa 7750 Marmer rusak 1570
Beton Aspal 2243 Mentega 865
Beton Kerikil 2403 Mercury 13593
Biji rami seluruh 753 Minyak biji rami | 942
Bijih Besi 5046 Minyak cake 785
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Bijih besi hancur 2100-2900 Minyak 881
etroleum

Bijih Kobalt 6295 Molibdenum 1600

Bijih kromium 2162 Molibdenum 1600

Bijih Nikel 1600 Monel 8360 — 8840

Bijih Platinum 2600 Mortar basah 2403

Bijih Seng 4300 Nikel 8800

Bijih Tambaga 3750-3960 Nikel perak 8400 — 8900

Bismuth 9787 Nikel perak 8442

Boraks 849 Nitrogen 1:26

Brewers gandum 432 Oak merah 705

Brick chrome 2803 Oats 432

Brick magnesium 2563 Oksigen 1:43

Brick silika 2050 Pasir air diisi 1922

Brick umum merah 1922 Pasir basah 1922

Bronze (8-14% Sn) 7400-8900 Pasir basah 2082
acked

Butir Gandum 780-800 Pasir dengan 2020
Kerikil basah

Caliche 1442 Pasir dengan 1650
kerikil kering

Gula pasir 849 Sendawa 1201

Gummite (bijih 3890-6400 Seng 7135

uranium)

Gypsum padat 2787 Seng oksida 400

Iridium 22154 Serbuk gergaji 210

Jagung bubur jagung 673 Sinter 1600-2180

Jagung dikupas 721 Soda 432

Jagung pada tongkol 721 Soda bikarbonat | 689

Kaca rusak atau cullet 1290-1940 Sodium 977
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Kaca jendela 2579 Stainless Steel 7480 — 8000

Kacang dikupas 641 Sulfur Padat 2002

Kacang kedelai 753 Takonit 2803

Kacang tanah tidak 272 Tar 1153

dikupas

Kadmium 8650 Tebu 272

Kalium klorida 2002 tembaga 8930

Kalsium karbida 1201 Tembaga 8100 — 8250
berilium

Kaolin 352 Tembaga bijih 1940-2590

Kapas daging 641 Tembaga sulfat | 3604
tanah

Kapas kering de linted | 561 Tembakau 320

Kapas kering tidak de 320 Tepung gandum | 593

linted

Kapas kue kental p673 Terpentin 865

Kapas makanan 593 titanium 4500

Kapas sekam 192 tungsten 19600

Kapur kental 1442 uranium 18900

Kapur baik 1121 vanadium 5494

Kapur padat 2499 Wol 1314

( Sumber : Ashby, 1998 )




A.3. Tabel Modulus Young Materials

Designations for Mild—Steel Coated Electrodes

The prefix “E" designates arc welding electrode.
The first two digits of four-digit numbers and the first three digits of five-digit numbers indicate
minimum tensile strength:

E6OXX 60,000 psi minimum tensile strength
E70XX 70,000 psi minimum tensile strength
E110XX 110,000 psi minimum tensile strength

The next-to-last digit indicates position:

EXXIX All positions
EXX2X Flat position and horizontal fillets

The last two digits together indicate the type of covering and the current to be used.
The suffix (Example: EXXXX-A1) indicates the approximate alloy in the weld deposit:

—Al 0.5% Mo

—BlI 0.5% Cr, 0.5% Mo

—B2 1.25% Cr, 0.5% Mo

—B3 2.25% Cr, 1% Mo

—B4 2% Cr., 0.5% Mo

—B5 0.5% Cr, 1% Mo

—Cl 2.5% Ni

—C2 3.25% Ni

—C3 1% Ni, 0.35% Mo, 0.15% Cr
—DI1 and D2 0.25-0.45% Mo, 1.75% Mn
-G 0.5% min. Ni, 0.3% min. Cr, 0.2% min.

Mo, 0.1% min. V. 1% min. Mn (only one element required)

( sumber : Manufacturing, Engineering, and Technology, 2006 )
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A.4. Tabel Jenis Elektroda Menurut AWS A5.1-69

 Jenis AWS spesifikasi Contoh
Baja karbon A5 1 EBOXX & EFOXX
Beaja paduan rendah AS5.5 E7010-A1, E8016-C2
Baja tahan karat AS5.4 E310-15, E310-16
‘Besi Tuang {Cast iran) A5 16 Mikel, Ni-Fe, Ni-Cu
Al dan paduannya A5 1100 (Al murnd, 4043
Cudan paduannya A5.6 ECuAl-A 2
Ni dan paduannya A5 11 ENFCrFe-1
Surfacing A5 13 dan AS.21 EWC
B [coaing [ pcre | Ac T D8P [iron pwar| LowH | Apes
| CElInE 'i | '| | ]
Exx 10 E:_'h.'ll'f'll.ll'l'l i LY | l ] W
LEs, {Senuioss | | £7 B '
(Bl Jrotasium v it R PRAAT: VN Vol
| i Titania [ |
{Exx ]2 [ Sodum v v v
| Tiania
Fxxi3 | Fotasium W Y v
Fe powder
Fxx 14 Titanium W W v W b
Lo I
Exx15 Sodinm W W W
Lowi H
Exx1G Patasim W W W W
Fo powder
Cxx 10 Fe axicle W A W v W
Fo fwige
Exx20 Soclium = W v
Fe povickr
Exx24 Titzrim W W W v
Exx27 ' W W W
Fe podsider
Exx o Fi nxide 3 W vl )
Low B Fe
ExxdLs Powrder | 5 W W ¥

DCRP can be used il these eleclrodes are used in (he ilal pasition

(sumber : Winarto)
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A.5. Tabel Kekuatan Fatik untuk Konstruksi Lasan

Faligue

Type and grade of joint strength Remarks
grade (Ao
o L. Joint whose reinforcement 1s removed B (155)
LB
2 |2 Joint with finished weld toes c (125} .31
3 (1) Double-sided weld D (100) %
[=]
B A, Joint with |{2) One-sided weld with o sannd
. Joir 2} 113)
E unfinished penetration bead DAlow 2
LE surfaces
(3) Croe-sided weld with a backing |
strip F (65 _
.E !-,E:mﬂlﬁtf {1} Reinforcoment is romoved B {153) !
=4 Join |
= penetration
2 welded joint | (2) With unfinished surfaces {125
=
-]
3 2. Incomplete joint penetration welded joint N ]
'Ef 1. Fillet welded joint D {100
= £. Welded jaint with a scallop G50
4w |- Fillet jeint with smooth weld teea D {100
a3
TE §I: _% 2. Fillet joint with Ninished wald taas D (1000
= A, Fillet joint with unfinished weld toes E (g0) | ;
S - & I RTRITES
&. Complete | (1) Joint with smeooth weld toes (1040 %’ S e
£ Jolet ation | Joint with Gmished weldtess | D (100) 2 m
E| B |wetd () Joint with unfinished weld toes |  E (50)
= ' -
% ; 7. Fillet {1} Joint with smooth weld tocs E (200 f &
i £ |weld ond [
O
4 |incomplete | Joine with finished weld tocs E (s0) -
= yoint
3 penctration . N .
— weld (3) Jeint with unfinished weld taes F a5
(Fracture at
weld toe) () Joint with wald cnd and start F (65
Fatigus
Type and grade of joint nirength Remarks
grada (Mg
~ |1 Fillet joint or (1) Joink with Binished weld |~ p gop)
& roove joink of gusact - n -
A (2} Joint with unlinished ~ :
_E' fﬂl[ﬂm m) wurface F (83 ; e, £ Al
a - Y " i * £
L 2, Groove joint of gussel with a Gllet (Filled weld ia 1,34 “‘“‘-\(Q‘\
B surface-finizhed) E {s0) - J \\H"‘\wb_—‘-_:‘
| 2[5 Filletjoint of gusset ( >100mm) @ (50 .<—~\\t§::’
=]
ry (1) Joint with finished weld F (55} I _:%
E A. Grocve jeint of toes
3 gussot (> 100mm) (2 Jaint with unlinished
surfoce G (0)

( Sumber: Winarto, 2011 )
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A.6. Tabel Daftar Ukuran Baut — Mur Sesuai Standart (ISO)

e = - TR o e e b
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() (P4 (&) (4) 15 (3] (7 (%)

M7 1 1000 6350 11| sen 013 29
ME 1 000 7158 A | G547 0767 k1
M@ 1.5 il 20245 2.160 L E a0 83
M 12 1.75 12,000 10,863 SRR | 10,006 1074 £40
M 14 2 14,0080 12.701 B546 | 11838 1.227 1K

M 16 2 16,000 14,201 13846 | 12838 .27 15T
M 18 13 18,000 16376 14903 | 1529 1.534 132
M 2 ik | 20,000 18,576 16533 | 17.2% 1334 28
M2 15 22,000 20576 16533 | 192 1.434 305
M2 3 24,000 22,051 20320 | 20752 1.840 35h
M2? 3 27,000 25,041 M| 23782 1.E40 459
M 36 35 i, () 31,737 35706 | 26200 2147 56l

M 33 LE ] 33,000 30,727 2706 | 29.210 147 a4
M 36 4 2, O 33,402 3093 | L.6m 2454 BIT
M 3% 4 39,000 34,402 Mo93 | 34670 L 976
M 42 45 42,000 39,077 A | 3TN 1760 11044
M 45 is A4, 00 A2 0TT A6 | 4002 * TG0 | 3003
M 4% 3 48,000 H.752 41.795 | 42.5% 1067 1465
M52 5 52,000 45752 45795 | 4659 1067 1755
M 16 55 55, (00 31428 40077 | 50,046 1067 2022
M 6 55 ], 000 55408 L3077 | L4040 3374 1360
Fime series

ME=] | A.0W00 7350 6,773 64918 LS ) 392
M 18 =325 125 10, 00 9,158 B456 | so47 0767 616
M2 =025 125 12,0000 1,184 10465 | 0647 0767 911
MM =05 1.5 14000 13,026 12160 | 129% {820 125
MM =05 1.5 16, 000 15,4026 14060 | 14.3% 0.520 167
MOIE =03 1.5 L&, Ol 17026 LEI60 ) 163 ez 206
M2 =05 1.5 20, 000 19,426 1E160 | 183 0820 71
M2 =05 1.5 22000 21,026 20060 | 2037 0,520 33
MM =2 2 24,000 22,701 21546 | 201,935 .27 i T
M2T=2 2 27,000 25,701 24546 | 24935 1.227 A%
M3 =2 1 000 28. 701 218 17833 1.7 (74|

M31=2 2 31000 31,701 30546 | 30,835 1.227 761

MG =3 3 6, OO0 3051 3319 | axrse 1.E40 BG5S
M#@=x3 3 39, 000 aT.as0 35319 | 15792 1.%20 1028

Mo § In case the Eable b mot available, then the core diameter (4] may be taben as 08 o, wihere o & the major
dinmeter.

( Sumber : Reaffirmed, 1996 )
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A.7. Tabel Daftar Ukuran Baut — Mur Mutu Tinggi HTB

J 1. DIMENSION AND TOLERANCES
? e BOLT

Ay 508 s Eccentricity Inclination Inclination
= éb S of Head of Bearing of Sides
| T [d45 '}I ._I aj——| Surface ~IF =
o o+ -f—5 -§—- — E ( R
10 =k N T | & /
—B wI—h =ty L
(Unit : mm) (Bolt Marking)
Desig- ] H € | o ]o1 kK [eb | E | F - E ?
nation | Basic Basic Basic = Basic
Tole- Tole- Tole-| App- | App- | Min. | | App- | Max. | Max. | Max, | b Tols-
“(:;" D'::ﬂ"' rance D'E;'" ranca m_";" rance| rox. | rox. i rox. ik w'::’ rance (Length | Tolsrance
M2 2 | lor 8 so8| 2 |,o0 |24]| = | 20 _"“‘ S or 25 o Undar 55 * 10
wis | w |- [ w zr |-%8[ iz | 25 | 28 [T 305 | W2 5 R ORE
M2 | 20 13 = L I P S I T o G Under 125 | * T4
M2z z ETI  IE s | s |38 AR ke Bl e f
| W24 24 |+08 | 15 A % ? a3 [ 38 [ 4] |12 a5 :: JE5 8 Over LipEist
Mz7 = |70 oy 4 531 | 44 | 43 | 24 1.3 50
M30 0 w |t 50 577 | 48 | a1 | B | 35 5
| * NUT Eccentricity Inclination of Inchinaticn
‘ s oy of Bolt Hole Bearing Surface of Sides
F
= = 1
-— o
ottt -
| S=h . ==
| " ‘F- B (Nut Marking)
| —H (Unit : mm)
| - e H B < ‘D ot |ab | E | F h
Stxs of Diamatar
Basic | Toie | Basic | Toie
Thread Edsmsl | pinen. | mnce | Dimen- | rance | Approx. | Approx. | Min | Mex { Mex. | Mar | Approx
(@} Tpvead slon slon
M2 12 12 035 22 [:] 25.4 20 20 0.7
" 16 16 AT | V= 27 |08 | a2 25 25 | o8
mz20 20 20 ar 30 26 | 08
“M22 22 22 38 418 a4 33 R Tt 2 |04a-08
M24 24 24 |04 & j? 473 30 a8 | 12
Mmezr 21 27 a6 63.1 a4 a3 | 13
M 30 30 30 50 57.7 48 a7 15

* WASHER

4 L
1
d

! (Unit : mm)
) t corr
Basic. Basic Basic
of Washer Dirmension Tolerance Plrsnctor, Tolerance Dimerdion Tolerance Approx.
2 13 .07 2 i 32 <04 =
i L £ = 45 08
20 21 x -
<08 23 2
2 23 H “
24 25 48 [ oy 5
2 E] ~10 % =2y
2 31 Y & =12 & 28

( sumber : ASTM, 2012)
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A.8. Tabel Daftar Ukuran Baut — Mur di Pasaran Indonesia

- MEGA BAUT INDONES

M B 1 *Tool * Bolt & Nut * Industrial Supply
BAUT MUR SS 304 MILI

[T} Mee | I
Fis P 3.7 | 0.6
IR T =T T I T T T
10 E ; z
12 - - - FeT T - -
1& - | 1wt | [ a0 | s T
F] - - ] - 1win | o i4m | (o a.ra|  tamj marma |  jmel
25 - - - Fsn | jnom e (RS voagma | e
0 | zza | jaom o | sm 7510 vomka | jans
a5 | I IEm A500 | R0 4.987 1.7 am
0 EEEE IEE asm | 3560 1050 am
a5 = 5.L20 .22 o om
0 T8ED | 13500 FEHY 9680 HLELD |
: | - |
| 3300 | il | 030 | qam | nesa| (g | Gmaa
&S . . . sy Sl P 16440 | 50)
o] - - - T IEET) [ |
[ - - - e T [l te12a | fsn)
[ - wnm | pam [ thasa | o
[ - - = x| pam [ aosna | Mm
Tl wars | nam [ o] Mm
Lo I FLEL | %W
LIl ) 190 Gm
13 [ R0 W
i | 6% | amms| am
1 | - (50 | 3n.0e0] Mo
Wik 255 [ paem)| sis [ nooe | #s [ peoo) 575 | 200 ] EET]
RING PLAT 55 304
(L1 (51 WM MnE rMn 17
JENETIR T
Voepn | GrpTs | Harpe | chwDus | Hargs [ atwbus | Harge [Gepus| beeps | Omp'tes | Haps | Ot
175 | i12.5m) 135 | dznmom 0 | from) s | o) 50 | 12 o 1380 | i1 o)
RING PLAT 55 304
(L3 (51 wE (T M 20 13
BeTn Fatga b-.uf_l.?: Harga ‘lu_u..'mn: Harga | iy Tuk Spious | e | L'-.!,I'J.?: Har g o
135 12500 135 | JR0.D300 230 | (.000] |3 00 E03 | J20X0 1355 | [Lo00)
HEAD OFFICE ;

Mega Baut Indonesia
Komplek Metro Glodok Jaya

11 Wewarre Wirpsk [nkearta Rerat {11100 - INDONESA
Moble :0ELI-17BL-52EG

W (023 TIT-2E 950

Emal | miegabausknSg e oo

Well  wwe.megabanindaneiacam
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Il MEGA BAUT INDONESIA

M B 1 #Tool*Bolt & Nut * Industrial Supply
BAUT MUR S5 304 MILI

EETHED CET] — (TP
LEETH I:J.I'I LH i ras L.
tergs | e taga | Qi | Hargs jan | Oiw'in s | iyl
ETT] : = I = =
12 - | -
1R B | - =
m |
[ |
in 3] gam I
15 ]
[} wam] s | 43wm] am
15 |
[ & | sondn] o ed.530] (0| g 25
55 |
] [ =] FErNTT]
- | By L. e
i | StHE worm| s
) | B2 - E
[ - | B 10 ] |'|c| [E] qenm | (i
[ | Ta750 2
100 | EARIS 15 nan 120 T3 .06 ) L
1nn | E7 980 156 330 1151 i) (L
12n AT.T25 [F=TH | 24300 112430 1131 153,300 | ELyf
130 50060 1= EA530 115000 131 207 5k | [Leg
140 56.350 | E79E) 119600 £ FITET £l
150 6700 |mf | saato wancan| i azaas]  m
LR dam | iEm 7.8 Frr I EEY T 12403 75| a0 e
RING PLAT 55 304
w114 M1k | [XETH (F1] E
CHAMETER +
Haram I it Faiga I vy i : Herga | iy [ I [ty s dargs | Cbyflus
1ean | famj FEL I = R spEn | g T
RING PLAT 55 304
W14 MLE &0 W22 FA 2L
CiAMETER T
Horge | Cyious Harga OnifBis |  Hega | Copus Haga | ompDus daga | Qiyus
1725 |  GGmi FETC amo] @S 570  fang 3a0G]  5m
HEAD OFFICE :

Mega Baut Indonesia
Komplek Metro Glodok laya

A Haysam 'Shurub Jabarts Bavad (111800 - (MOORNESS
Fecbde (81317810545

. IR IR0
Erml  : magsbsuliklgipmeiioom
Wah  cwws mepaisastinzonesacnm
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I, MEGA BAUT INDONESIA

M B 1 *Tool * Bolt & Nut * Industrial Supply

BAUT MUR 55 304 MIL|

LAARETER 0, BLE" | £l 11" sl
LEGI l.l Tan 114 _'_ ib 11 T _I.!
Hergm s Hanga | (il Harga '| S lun Hag | Ol Harga Elbyylus
1% 1HIN s - - i
7080 Tres 1.110 [ -
EELT] [ 1 et (R 5170 [TEa] 10 B0 j12m SR Tl
zoin|  |eog) ) T 570 g Lz jlem
2080 1250 4.560 20| BELD 165 =] 1320 (1
aam ] 5.580 LLEO] o0 11054 1601 1570 063
a2e0 5.660 Lo 8330 ] 1501
CR k] 1155 EA4] [R50 10670 [r-10] 140
5810 |10 200 (R0 11730 [ 140)
B30|  |1ag .05 1w | 13100 140
: | - [ET)
5 H1JIJ] i.l'.A.."th Lo :Ih hﬂ‘ll- ln'bl |H‘i|
[ £ 1mal  nang 191 [T [ -
¥ 2. 34151 [1TH] =
LI} 39 520 ]
W 35540 11y
! A 3 110}
£
£ L]
TALS a0 | qnoog 1150 | (100 1435 | |6 1751 soof  {2s0)
RING PLAT 55 304
4" Si18" i s 1
FIAMETER Hergn | fpfoue Haga | iy Hage | Gpytus fopm | Oiw'ie “large byl
Leau | s FETCT T suwo | fas sosn | TAHC ) j1aui
RING PLAT 55 304
e 5/LE" 33" e L2
L Harge | Doyius Hamga | imyiDus Harga | ooyus Haga | CmyDus Hanga QoyTus
1735 ] sl FER FETRN I 5750 jaog) T
HEAD OFFICE :

Mega Baut Indonesia
Komplek Metro Glodok laya

L. Haywrm Wuruk Jabsrls Barst (111800 - (MODHESS

rechle :UH13-1701-556

WA CERIIR-YTI0-TE

Eral  mepskeljkhEpmaiienm
Weh  wmw mepasadinsonesas me
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B.1. Tabel Hasil Analisa dan Perhitungan Rancang Bangun Mesin

Thsl Anaka dan Perhimpan
Rancanp Banpmn Mesin
Dimensi (mm) [ Hasi Pethitungan K"“’;T:)"‘("
No| Bags - |Komponen| Volnme | Berat | Gaya
P L T Bagian| () &) ™) on(MPa) | Armmn| Tidak
A |1926| 37 | 3 | 22 2 189366 | 030
31 B | 2 [326] 3 | 7 1 166320 | 013 |6241| 4334x10= | + | -
C 20 3276 3 | 0 2 196560 | 031
(Bagan [ P | L [ T [ r
A |100] - | - | 10 2 3141593 | 047
B | 20 | 60 | 3 - 1 3600 | 003
c - | - 160 | 30 169646
(o 60 | 10 | - 1 12000 | 04
C c-C 157646
2 - -5 ]9 1 56706 | 0016 | o |11A92%107 o
E - | - J.61] 125 1 79031 | 0,022
F - - J200] 6 22619 47
F - | - 20 s 1 1570796 | 005
F F-F 6911,50
A | 252] 30 | 3 - 2 22680 | 035
B |40 18| 3 - 21600
B Tawo | 9 | 3 - 2 10800 | oso | 927 | 0056x107 v o-
B B'+B" 32400
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B.2. Tabel Hasil Analisa dan Perhitungan Kekuatan Sambungan Las

Hasil Analisa dan Perhitungan
Kekuatan Sambungan Las
Kesimpula
Dimensi (mm) Hasil Perhitungan E minsni E ?m)
Bagian Jumlah Titik i i
6.max T.max
L E. Maks| E.Li Ama Tidak
s (MPa) (MPa) aks jin n ida
A 3 16 4 0,06 0,10 0,10 | 413,48 \ -
B 3 20 4 0,11 0,09 0,11 | 413,48 N -
C 3 6 8 0,42 0,41 0,42 | 41348 \ -
D 3 14 8 2,60 2,10 2,60 | 41348 \ -
6 L 5 l 4 YI? 3 L 2 L 1
L Section A 3 \& 20 gefc;ic;”f D
%14 dots 0N b
P : Injc KG L

DETAIL A DETAIL B
c 3 \(—36 SCALE1/5 C
Section D
Z: 8 dots
P : 2 Mold
B A, <
—
B | | DETAIL C B
— SCALELTS Section D'
T Z: 4 dots
—+— P: 2 Mold
Skala: 1:10 Nama : Subkhan Nur lkhsan Signaoture:
@G Satuan : mm NIM : 2014-013-0157
A Tanggal: 15 March 2018 | Dilihat A
TEKNIK MESIN Welding Point NO.B.3 | Ad
3 I 5 I ) 4} 3 I P I 1
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B.3. Tabel Hasil Analisa dan Perhitungan Sambungan Bolt, Washer, and Nuts

Hasil Analisa dan Perhitungan
Sambungan Bolt, Washer, and Nuts
Hasil Perhitungan Kesimpulan
Jeni Jumlah
Bagian Sa mliﬁ ol Tiik |p m‘i)esljr Safety | o.max | o.ijin |Diameter| Ukuran | Ukuran
& ¢ (;)anan Factor | (MPa) | (MPa) | (mm) Pasti | Alternatif]
A Tap 2 10,13 4.5 515 11444 | 0,24 M04 | M10
B Jepit 2 3,00 2,0 515 |257,50 | 0,09 M 0,4 M6
C Jepit 4 29,43 4,5 515 11444 | 0,29 MO0,6 | M16
D Tap 4 29,43 4.5 515 11444 | 0,29 MO06 | M10
E Jepit 4 3,00 4,5 515 114,44 | 0,09 M04 | M16
i ] 2 ] k| T 3 ] ] ] 1

b (B
- e B @ M16x2 —-_ B

Lt T d ﬁ

I'Ih‘-
C o M10%1.5 A o
M1Gx2
— MiOw1S —.. <
- QFTAIL F
SCAL1SE

B Ml B

DETAIL & DETAIL [

HAELTS ECALC | 'S

Skl 1:14 ki © Subkhon Mur khsan Signahuna:
@{a il me [ M : 20120130157
. [Targgd 12 vaeh d0s | ol © _ i
TEKRIK MESIN Bk, Washerang s | _MO-B4 A
B T 5 T E| E| T T T
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12 11 10 I 1 4 1 3 1 2 1 1
[ skaia 12| Designer Subkhon Nur Ikhsan| Signafure
@E} Safuan Ukran - rmm| NoKode - 140130157 |/ Ket:
angad =20 ApA 2018| Dipenisa - 15 -May- 2018
TEKNIK MESIN Trjection Blowing Took NO. 10
YOGYAKARTA (3D View) - 10 seaim)
7 TT puJ 3 T T T T 7z T T
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12 11 10 (i1 1 4 1 3 1 2 1 1
a
=
326 406
PARTS LIST
No.Part Name Part Materials QrY.
1 Injection Tools Aluminium Alloy-4032, 1
LCSteel-A36-Strip, SS304-Pipe
2 Line Slider Tools LCSteel-A36-Plate, 1
LCSteel-A36-Strip
3 Bolt, Washer - M10x1,5 - 25mm SS 304-Mili 2
4 Bolt, Washer (2x), Nuts - M16x2 - 20mm S5 304-Mili 4
5 Bolt, Washer (2x), Nuts - M16x2 - 60mm 55 304-Mili 4
6 Bolt, Washer (2x), Nuts - M10x1,5 - 20mm__|SS 304-Mili 8
7 Bolt, Washer, Nuts - M6x1 - 25mm SS 304-Mili 2
i Signature
eV -
Graadl - 20 Apil 2018 Dipenisa - T7-May - 2018
TEKNIK MESIN Injection Blowing Tools NO. 1.0 A2
UNIVERSITAS MUHAMMALIYAH YOGYAKARTA 150 seraen
v T 0 (] T T ) T Z T T
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MI10 X 1,5
(Bolt & Waser, Tap)

DETAIL A
SCALE2:1

£
&
|
DETAIL B
SCALE2: 1
PARTS LIST
No.Part Name Part Materials
1.1.1 |Blow Pin 55304-Pipe-D.i 10mm/Do. 12mm
1.1.2  |Injector Tools Aluminium alloy-4032
1.1.3 _|Shaft Holder Injector [S5304-Pipe-D.20mm/Low Carbon Steel-A36-Stiip
1.1.4 |Rubber Hose Rubber-Di.12mm/Do.14mm (L-2000mm}
Skala 1; 1] Desi Subkchan Nur lkhsan| Signafure:
@{5 Safuan Ukuran - rmm| MoKode 20140130157/ Ket:
anggal - 20 Apnl 2018| Dipeniea - T7-May - 2018
TEKNIK MESIN Injection Tools NO. 1.1
UMIVERSITAS MUHAMMACIY AH YOGYAKARTA
T T T pu) T g T B T qh ] T ] T T 3 T Z T
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6 ] 5 [ 4 V3 [ 2 | 1
|||
|1
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D| || o
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B
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i
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|| |
| '
| 1]
|||
|| |
C I | I = C
|| |
| 1]
]|
1
] <
| 1]
|| |
i
|
||
B ||| B
| 1]
| 1]
|||
]|
@12
@10
PARTS LIST
A No.Part Name Part Materials A
1.1.1 Blow Pin S5304-Pipe-Di.10/Do.12
Skala - 1 : 1| Desicrer : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tangoal : 17 Aprl 2018 Diperiksa - 17 - May - 2018
TEKNIK MESIN Blow Pin NO. 1.1.1 Ad
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
B | 5 | 4 N 3 | ] | 1
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6 ] 5 [ 4 V3 [ 2 | 1
o -
& Io
/ T
n
1~ _L
SECTION A-A SECTION B-B
SCALE 1:2 SCALE1:2
- @60 - =15 C
A
T T L T ]
ik T |
| 1 n |
— | | ”
10 - .
D +H——— =
| 1 = ||
[ ] ] | 1]
| A |
| 1 | ||
[ | 1] B
| : : | M10x1 55— | I | : | +
I | | ||
| | - | |
A BY B
o
— @25 -
PARTS LIST
No.Part Name Part Materials A
1.1.2 Injector Tools  [Aluminium Alloy - 4032
Skala - 1 : 1| Desicrer : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tanggd - 19 Aprl 2018 Dipetica - 218
TEKNIK MESIN Injector Tools NO. 1.1.2 A4
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
) | 5 | 7 A 3 | 7 T |
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6 ] 5 [ 4 V3 [ 2 | 1
| ID
I
— I —
————————
(1) #20.00 —fa]= - 3
C
- 19 I
#10— | ’ g 3
— P95 | 3
{1.1.3.2
I
B
11.1.3.1
o w | &
I
PARTS LIST
No.Part Name Part Materials
1.1.3.1 Handle S5304-Pipe-D.20mm A
1.1.3.2 Shaft Low Carbon Steel-A36-Strip
Skala - 1 2| Desicrner : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tanggal - 17 Aprl 2018 Diperniksa - 19 - May - 2018
TEKNIK MESIN Shaft Holder Injector NO. 1.1.3 A4
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
b | 3 | q N 3 | 2 | 1



6 ] 5 [ 4 V3 [ 2 | 1
T | ]
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| | | ID
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|
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C | I C
o
I
|
||
|1
| 1]
|| | 3
1
I
||
| | |
L | 1
B P14 B
@12
PARTS LIST
A No.Part Name Part Materials A
1.1.4 Rubber Hose Rubber-Di.12mm/Do.14mm
Skala - 1 : 1| Desicrer : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tangoal : 17 Aprl 2018 Diperiksa - 17 - May - 2018
TEKNIK MESIN Rubber Hose NO. 1.1.4 Ad
UNIVERSTTAS. BiLAMBADTY AR FOSYARARTA TS S 15
b | 3 | q N 3 | 2 | 1
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M16x2
(Bolt, Washer, & Nuts - Casp)

M16x2-
(Bolt, Washer, & Nuts - Clasp)

£ o T

&
e

10 | (Bolt, Washer, & Nuts - Qasp) 130 1 "
169.3 !
PARTS LIST
No.Part| Name Part Materials Qry
o 1.2.1 |Line Slider Low Carbon Steel-A36-Strip + 2
\G s Bearing-2RS-6202
3 16 Fillet. 1.2.2 _|Cover Plate - "front™ LCStesl-A36-Plate 1
3 7 16 ™ Line Slider "Rear” 1.23 | Cover Plate - “rear” LCSteel-A36-Plate 1
6 1.24 |Cantilever Mold - "on handle” LCSteel-A36-Strip 2
1.2.5 |Cantilever Mold - “on line slider™ LCSteel-A36-Strip 2
Fillet. 1.2.6 |Cantilever Mold - "hole to injc” LCStesl-A36-Strip 2
Injector Pole 3 r 16 1.2.7 | Cantilever Mold - "non hole” LCSteel-A36-Strip 2
G DETAIL C 1.2.8 |Cantilever Mold - "bond" LCStesl-A36-Strip 2
. . 1.29 |Injector Pole LCSteel-A36-Strip 2
SCALE1:1 SCALE1:1 SCALE1:1 Skala 1. 2| Designer Subkhan Nur lkhsan|Signafure
Safuan Ukuran -_mm| Mo Kode 20140130157/ Ket:
Griggd - 20 Aprl 2018 Dipeniaa - T7-Wiay - 2018
TEKNIK MESIN Line Slider Tools NO. 1.2, A2
UNIVERSITAS MUMAMMACIYAH YOGTAKARTA 10570
7 T 0 T g T B T 5 T 3 T Z T T
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=l
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| | C
9 d |
| |
o a 23 L - |
i | |
1.2.1.2
o g
| |
||t |
pre==y
TN
R\Zi) :
A /|
| e /|\
| | -
PARTS LIST
No.Part Name Part Materials qQrmyY
1.2.1.1 Bearing-2R5-6202 Steel 2 A
1.2.1.2 Steel Path LCStesl-A36-Strip 2
Skala - 1 : 1| Desicrer : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tanggd - 17 Al 2018\ Dipenica | 19- May - 2018
TEKNIK MESIN Line Slider NO. 1.2.1 Ad
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
5 | 5 | 7 A3 | 7 T T
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! ] !
PARTS LIST
al_No.Part Name Part Materials A
1.2.2 Cover Plate - “front” LCSteel-A36-Plate
Skala - 1 2| Desicrner : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tanggal - 17 Aprl 2018 Diperniksa - 19 - May - 2018
TEKNIK MESIN Cover Plate - "Front” NO. 1.2.2 A4
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
b | 3 | q N 3 | 2 | 1
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6 ] 5 [ 4 V3 [ 2 | 1
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!
PARTS LIST
al_No.Part Name Part Materials A
1.2.3 Cover Plate - "rear” LCSteel-A36-Plate
Skala - 1 : 1| Desicrer : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tanggal - 17 Aprl 2018 Diperniksa - 19 - May - 2018
TEKNIK MESIN Cover Plate - "Rear” NO. 1.2.3 A
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
b | 3 | q N 3 | 2 | 1
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T / 1 r
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2,00 X 45.0° Chamfer
PARTS LIST
al_No.Part Name Part Materials A
1.2.4 Cantilever Mold - "on handle® LCStesl-A36-Strip
Skala - 1 2| Desicrner : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tanggal - 17 Aprl 2018 Diperniksa - 19 - May - 2018
TEKNIK MESIN Cantiliver Mold - on handle NO. 1.2.4 A
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
b | 3 | 4 N 3 | 2 | 1



6 ] 5 [ 4 V3 2 | 1
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C @ C
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/ng_.
3.00 X 45.0° Chamfer T
= [ [1 —
f
PARTS LIST
al_No.Part Name Part Materials A
1.2.5 Cantilever Mold - "on line slider” LCStesl-A36-Strip
Skala - 1 : 1| Desicrer : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tanggal - 17 Aprl 2018 Diperniksa - 19 - May - 2018
TEKNIK MESIN Cantiliver Mold - on line slider NO. 1.2.5 A4
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
b | 3 | q N 3 | 2 | 1
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252
C
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/—Ef'lS 20 /—,a_iﬁ
B P — D % 1<

g

=—15

L — ) —= 21
3.00 X 45.0° Chamfer
B B
PARTS LIST
al_No.Part Name Part Materials A
1.2.6 Cantilever Mold - "hole to injc” LCSteel-A36-Strip
Skala - 1 2| Desicrner : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran ©  mimi|MNo Kode - 20140130157 | f Ket:
Tanggal - 17 Aprl 2018 Diperniksa - 19 - May - 2018
TEKNIK MESIN Cantiliver Mold - hole to injc NO. 1.2.6 A4
UNIVERSSTTAS MUHAMMADTYAH ¥OGYARKARTA 155 v 2ie
i) | J | 4 & 3 | 2 I 1
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6 ] 5 [ 4 V3 [ 2 | 1
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L 211 ‘ 3
B D - 1 & =
f i
3.00 X 45.0° Chamfer @15
B B
PARTS LIST
al_No.Part Name Part Materials A
1.2.7 Cantilever Mold - "non hole” LCStesl-A36-Strip
Skala - 1 2| Desicrner : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tanggal - 17 Aprl 2018 Diperniksa - 19 - May - 2018
TEKNIK MESIN Cantiliver Mold - non hole NO. 1.2.7 A4
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
b | 3 | q N 3 | 2 | 1
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6 ] 5 [ 4 V3 [ 2 | 1
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3.00 X 45.0° Chamfer 10
PARTS LIST
al_No.Part Name Part Materials A
1.2.8 Cantilever Mold - "bond™ LCStesl-A36-Strip
Skala - 1 : 1| Desicrer : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tanggal - 17 Aprl 2018 Diperniksa - 19 - May - 2018
TEKNIK MESIN Cantiliver Mold - bond NO. 1.2.8 A4
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
b | 3 | q N 3 | 2 | 1
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PARTS LIST
No.Part Name Part Materials A
1.2.9 Injector Pole LCSteel-A36-Strip
Skala - 1 2| Desicrner : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tanggal - 17 Aprl 2018 Diperniksa - 19 - May - 2018
TEKNIK MESIN Injector Pole NO. 1.2.9 A4
UNIVERSTTAS. BiLAMBADTY AR FOSYARARTA TS S 15
b | 3 | q N 3 | 2 | 1
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PARTS LIST
No.Part Name Part Materials A
2.0 Bottle Preform PET
Skala - 1 : 1| Desicrer : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tangoal : 17 Aprl 2018 Diperiksa - 17 - May - 2018
TEKNIK MESIN Dimension of Bottle Preform NO. 2.0 A
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
b | 3 | q N 3 | 2 | 1
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PARTS LIST
al_No.Part Name Part Materials A
3.0 Product Bottle PET
Skala - 1 : 1| Desicrer : Subldnan Mur lkhsan | Sigrature
@g Satuan Ukuran :  rmimi{MNo Kode - 2014.013.0157] f Ket:
Tangoal : 17 Aprl 2018 Diperiksa - 17 - May - 2018
TEKNIK MESIN Dimension of Product Botte NO. 3.0 A
UNIVERSTTAS BUHAMMANTY A WOSYARARTA TS S 1500
b | 3 | q N 3 | 2 | 1
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