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LAMPIRAN 2
TABEL ELEMEN MESIN DAN PERHITUNGAN PROSES PRODUKSI

Tabel 1 Faktor koreksi daya [Sularso, 2008 halaman 07]

Daya yang di transmisikan Fc
Daya rata-rata yang diperlukan 1,2-2,0
Daya maksimum yang diperlukan 0,8-1,2
Daya normal 1,0-15

Tabel 2 Harga Sfi dan Sf2 [Sularso, 2008 halaman 08]

Jenis bahan Sfy St
Bahan SF dengan kekutan yang dijamin 5,6 1,3-3,0
Bahan S-C dan baja paduan 6,0 1,3-3,0

Tabel 3 Harga faktor Cb [Sularso, 2008 halaman 08]

Pembebanan Cb
Diperkirakan terjadi beban lentur 1,2-3,0
Diperkirakan tidak terjadi beban lentur 1,0

Tabel 4 Faktor koreksi momen puntir [Sularso, 2008 halaman 08]

Beban yang dikenakan Kt
Halus 1,0
Sedikit kejutan atau tumbukan 1,0-15
Kejutan atau tumbukan besar 1,5-3,0

Tabel 5 Faktor koreksi momen lentur [Sularso, 2008 halaman 17]

Pembebanan momen lentur Km

Momen lentur tetap 1,5
Momen lentur tumbukan ringan 1,5-2,0
Momen lentur tumbukan berat 2,3-3,0




a3 Mass Properties — X

% POROS TRANSPOTIRR.SLDPRT

Options...
Cwverride Mass Properties... Recalculate
Include hidden bodies/components
D Create Center of Mass feature
Dshowweld bead mass
Report coordinate wvalues relative to: | -- default -- i

Mass properties of POROS TRANSPOTIRR
Configuration: Default
Coordinate system: -- default -

Density = 0.01 grams per cubic millimeter
Mass = 536.20 grams

Volume = 68305.10 cubic millimeters
Surface area = 2329687 square millimeters

Center of mass: [ millimeters )
X =000
¥ = 0.00
Z=-2515

Principal axes of inertia and principal moments of inertia: [ grams * square n
Taken at the center of mass.

Ix = (0.00, 0.00, 1.00) Px = 9543.90

ly = (0.00, -1.00, 0.00) Py = 15059979.56

Iz = {1.00, 0.00, 0.00) Pz = 15059379.56

Moments of inertia: [ grams * sguare millimeters )
Taken at the center of mass and aligned with the output coordinate system.

Loc = 15059979.56 Ly = 0,00 Lz = 0.00
Lyx = 0.00 Lyy = 15059579.56 Lyz = 0.00
Lz = 0.00 Lzy = 0.00 Lzz = 96438.50

Moments of inertia: [ grams * sguare millimeters )
Taken at the output coordinate system.

ot = 15399208.14 lxy = 0.00 Ixz = 0.00
Iy = 0.00 lyy = 15359208.14 lyz = 0.00
Iz = 0.00 lzy = 0.00 lzz = 9648.90
£ >
Help Print... Copy to Clipboard

Gambar 1 Massa poros transmisi

Tabel 6 Kecepatan potong proses bubut rata dan proses bubut ulir untuk pahat
HSS [Widarto, 2008 halaman 174]

MATERIAL STRAIGHT TUANING SPEED THREADING SPEED
FEET PER | METERS PER FEET PER | METERS PER
MINUTE | MINUTE MINUTE |  MINUTE
LOW-CARBON STEEL 80-100 24.4-30.5 35-40 10.7-12.2
MEDIUM-CARBON STEEL |  60-80 18.3-24.4 25-30 7.6-9.1
HIGH-CARBON STEEL 36-40 10.7-12.2 15-20 4.66.1
STAINLESS STEEL 40-50 12.2-15.2 15-20 4.68.1
ALUMINU M AND 200-300 61.0-91.4 50-60 15.2.18.3
ORDINARY BRASS 100-200 30.5-61.0 40-50 12.2-15.2
AND BRONZE
HIGH-TENSILE BRONZE 40-60 12.2-18.3 20-25 6.1-7.6
CAST IRON 50-80 15.2.24.4 20-25 6.1:7.8
COPPER 80-80 18.3-24.4 20-25 6.1-7.6

NOTE: Speeds for carbide-tipped bits can be 2 to 3 timas the speed recommended for high-speed steel



Tabel 7 Tegangan tarik dan kecepatan potong

Material Teg. Tarik C5 Material Teg. Tarik €5
(kgfmm2) | (m/mnt) (kz/mm2) | (m/mnt)

Plain carbon steel Spring S5teel (IS Grade)
ST37 IS 37 32 SUP4 6 7,9 10 11 125 13
1030/ 530C 48 32 SUS 302, 304, 316 WPA 170 5
1035 f 535C 52 25 SUS 302 304, WPB 210 5
1040/ 540C 55 25 SUS e3U1WPC 200 5
1045 f 545C fEMS45 £ 1730 58 25 Stainless Steel 10-25
1050 f 550C f STED B2 25 304, 3040, 31k, 3161 70 13
1055 / 555C 53] 25 410 415 77 13
Alloy Steel [JIS Grade) 420, 420F 284 13
SNCZ 3,21 a5 13 4400, 440F a1 13
SMC22 100 13 Copper 70
SHNCMI, 2, 22 S0 13 Lead Bronze 50-70
SMCM7, 8, 23, 25 100 13 Phospor Bronze A0-50 w
SCr3,4 21,22 o0 13 Pure Aluminum 200-300
SCr5 100 13 Aluminum Alloy 70-120
SCMZ, 5, 21 22 S 13 Lastlron
SCh4, 5, 23 100 13 GE20 25
Tool 5teel [AlS] Grade) (5G25 13
WSeries 70 13 5G30.35.40 13
0 Series 135 5 564550 13
O Seres 140 5 5G55, 60 5
ASetfes 140 5
H5eries 140 5
L5eries 100 13
P Seres 100 13
SSeHes 130 5
H55 TSeries 150 5
H55 MSeties 140 5 i

Gambar 2 Kecepatan spindle pada mesin bubut



Gambar 3 Gerak makan pada mesin bubut

Tabel 8 Data material, kecepatan potong, sudut mata bor HSS, dan cairan

pendingin proses gurdi [Widarto, 2008 halaman 236]

Cuiting Speed
Material (MetersMinute) [{FeetMinute] | Poist Angle [LIP Clearance Coolanis
M FPM

Aluminimm And Alloys HLO0-9150 | 200-300 | %0- 130deg | 12- 15der [KooscneKemosene & Lard Ol Solbie O
Amror Pl 1220- 1825 40-50 [135- M0dea| 6-9deg Lo Machne OF
Bress A100-9150 | 200-300 |118- 11&des| 13- 15 dee |DrySolible Ok eroseneLard O
| Bron A1LO0-9150 | 200-200 [110- 118 dee] 12- 15 dex [DrySclible QiMincral GifLard 0
Bronze, Hish Tomeike 2135-45.75 TH-150 | 100- 110 dez| 12- 15 deg [Dry'Solible QdMincral OiiLard 0
Cast Irom. Soft 3050-4575 | L00-150 | 90- 100 dez | 13- 15 deg [Air Jet Drw' Sokbke 04l
Cast Iron. Mediom 2035-3050 | 70— 100 [100- 10dee] 13- 15der [Air Jot Dry' Sokbke Cil
Cast Iron. Hand 2135-3050 | TO-100  [100- 1%deg| 8- 12deg |Air Jot Dry' Sokbk Cal
Cast Irom. Chillsd 9151270 I0-40  [118-135deg| 35-9der [Air Jet Dry’ Sokble il
Copper S1O0-9150 | 200-200 [ 100- 1Edes]| 13- 15des [Air Jet Dr' Sokbke O3l
Copper Graphic Alloy (Carbon Deils) | 1830 - 21,33 i - 70 T *+ = |DreSolible QiMincral GifLand O
Gilass {Carbidn Cinls) 6.00-9.15 -0 e # = [DreSolible QiMincral QidfLand O
Iron, Malkeshle 1535 - 1743 5090 | %0- 100 dez | 13- 15 deg |kt Machme Ol
Magmesim And Al Ta26- 1220 | 250-400 | T0- 108deg | 12- 15 der [Solbke Od
Mone] Nickel 4.15- 15.28 I-50 (18- 125deg| 10- 12 deg [Co d AirMmcral 0
Mickel Aoys 1220 1830 40-60  [135- 40deg| 5-Tder |Lard OiSolibk O
Phstic, Hol St 3050-9150 | 100-200 | Sb- #0der | 10- 12 der [Land OilSolibk OF
Plastic, Cold Sci 30.50-9150 | L00-300 |118- 135dea] 12- 20 deg [Soap Sokion
Siecl Low Carbon, 0.2-0.3ct 2440 -33.55 S0-110  [110- 118dea] 7-9der  [Scap Soksion
Sterl, Medmm carbon 040 5¢ 3135 - 2440 TO-%0 | 118- 125de| 7-9dex |DreSokike OdSufor O1Tard Oil
Siccl (Hizh Carbon 1.2} 1525 - 1830 SH-60 [118- 145de| 7-9dez  |DreSolibke OdSufir O Land Oil
Siccl Foreed 1535 - 1530 SH-60  [118- 145deg| T- 12deg |DreSokibke O Sufir O Land Oil
Steel Aoy 15357133 50-70 [118-125deg| 10- 12deg [MiemlLard 04
Siccl Aoy 3] b 400 Brimel 6.10-9.15 -0 [130- H40de| 7-10dez [Solbk Od
Siccl . Sminkss. Free Machn 915 - 2440 I-80 [110- NEdes| 8- 12deg [SolbkOd
Sizcl, Siinkss, Hard 457-15.25 15-50  [118- 135dc0] 6-8deg [Solbk Oi
Siccl Manmnese 166 -4.5T 12-15  [140- 150 dce| 7- 10deg [Solbk 0i
Sionc [Carbade Drik) 763 -9.15 25-30 D #+ =+ [Waicr Sokoion

Wood 9250-12212 300 - 400 G- Mdeg | LO- 15deg Dy
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Gambar 4 Rumus empiris gerak makan per mata potong gurdi [Widarto, 2008
halaman 251]

Gambar 5 Kecepatan spindle pada mesin gurdi

Model 63ZYTO1A

Rated voltage Vdc 12 24 40
Continuous rated speed Ppm 3100 3300 3500
Continuous rated torque N.m 0.15 0.15 0.15

Continuous current A 5.2 2:7 1:Z
Starting torque N.m 0.85 1.10 1.20
Starting current A 27 18 12
No load speed pm 3600 3600 3800
No load current A 0.6 0.35 0.25

Demagnetization current A 50 24 16
Rotor inertia gcm? 400 400 400
Weight of motor a 1000 1000 1000
Motor length mm 95 95 95
Drawing
63ZYTO1A - = 95108 it 25205
CEERE o o
) —iz2-03 203
\
‘ S g A S
3 — i 8
? i 1 /
LI5% -3 = !

axma | [l ss10a 3 g3 _3

axms L_ | 40201 S| | meDs S3 g axwa @ 36203

axma ot AR 20L  Voudinivas ) a=7T- _BLACK - S, A= axms Dao+0.1
Dimensions in mm | AWG1S UL3266/ 30020 1 axmal = _|Daszoa

Gambar 6 Spesifikasi motor dc



LAMPIRAN 3
PERENCANAAN BANTALAN

Tabel 1 Faktor V, X, Y dan Xo, Yo [Sularso, 2008 halaman 135]

?::L:d Beban putar luBarial Baris ganda
putar, pada cinein Baris Baris
Jenis bantalan cincin fuar . tunggal da
. dalam F,IVF,>e| F./VF,se F,/VF,>¢ 2an
v x vlx]y | x| r X, | ¥ | Xul ¥a
F/Cy = 0014 2,30 2,30 [ 0,19
= 0,028 1,99 1,90 | 022
— 0,056 1,71 1.71 | 026
Bantalan . -
bol - 0,084 1,55 1,55 | 0,28
| a =011 1 12 056 | 145]1 |0 056 145|030 06|05 |0.6|05
;;' =0,17 1,31 1,31 | 0,34
am - 0,28 1,15 1,15 | 038
- 0,42 1,04 1,04 | 042
= 0,56 1,00 100 | 044 _
. . z=20" 043 | 100| {109 | 070 | 1,63 | 057 042 |04
Bantalan - 25° 041 [ 0g7| |092| 067 | 1,41 | 068 0,38 0,76
bola = 30" i 12 039 |0,76] 1078 | 0,63 | 1,24 | 080] 0,5)|0,33]1 | 0,65
sudut =2as5° ' 037 | 066 |os6 | 0,60 | 1,07 | 095 0,29 0,58
[ =-d40® 035 |057| |oss | o057 |093 | 114 0.26 0.52]
Tabel 2 Katalog bantalan tipe MUP0O0O
Pillow blocks
UPOOO type
UPOOOC(E) type
UP000 UP00OC(E)
— — W I
-3 2-s I
L h L -
4] '..'r.l...l I-..:..i.i l {|_ ;.i,f... '"'"i"'
[N o. ] [ N ]
a [+]
Slha fi . Dimensions B (mm) Mounting
dia. Unit Mo, bolt size
(mm) h a e b s g w L n o FA
8 | uros 15 | s5| 4] 13| as8| s | 2 |15 | 35 - M 4
10 UPOOD 18 | & | s | 16 7 6 | 3 | ws| 4 2 | ;3 M 6
12 Uroo! 1o | | s | 14 7 6| 3 [17s| 4 2 | B M 6
15 UP002 2 | 8| & | 16 7 7| 43 |wes| a5 | 2 | 34 M 6
17 UPOO3 24 | 85| & | 18 7 7| @7 |05 s 2 | 38 M6
20 UP0O4 28 [ 100 | 80 | 20 | 10 9 | 55 | 245 | 6 3 | 46 M 8
25 UPOOS 32 12 0 il 10 10 62 255 4 3 47 M8
30 UPODS 36 | 132 | 106 | 26 | 13 | N | 70 | 265| &5 | 4 | 50 M10




Tabel 3 Spesifikasi bantalan [Sularso, 2008 halaman 143]




Putaran puli kecil (rpm)
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LAMPIRAN 4
PERENCANAAN SABUK-V
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Gambar 1 Ukuran penampang sabuk-V [Sularso, 2008 halaman 164]
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Gambar 2 Diagram pemilihan sabuk-V [Sularso, 2008 halaman 164]
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Tabel 1 Panjang sabuk-V standar [Sularso, 2008 halaman 168]
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LAMPIRAN 4
DAFTAR SIMBOL SATUAN DAN KONVERSI

Tabel 1 Daftar dan satuan listrik standar internasional

Besaran Satuan Simbol
Tegangan Volt V
Arus listrik Ampere A
Hambatan Ohm Q
Muatan listrik Coulumb C
Daya listrik Watt W
Frekuensi Hertz Hz
Energi Joule J

Tabel 2 Prefix satuan standar internasional

Prefix Simbol Desimal 10"
Terra T 1.000.000.000.000 10%2
Giga G 1.000.000.000 10°
Mega M 1.000.000 106

Kilo k 1.000 103

Centi c 1/100 10%

Mili M 1/1.000 103

Micro M 1/1.000.000 10
Nano N 1/1.000.000.000 107
Pico p 1/1.000.000.000.000 1012

Tabel 3 Daftar simbol dan satuan

Nama Satuan Simbol
Beban/gaya N F
Massa benda Kg m

Percepatan gravitasi 10 m/s? g




Tabel 3 Daftar simbol dan satuan (lanjutan)

Nama Satuan Simbol
Luasan bidang M A
Tegangan geser beban N/mm? Theban
Tegangan lentur beban N/mm? Obeban
Tegangan geser Kg/mm? T
Tegangan lentur Kg/mm? c
Tegangan geser yang diizinkan N/mm? Tijin
Tegangan lentur yang diizinkan N/mm? Gijin
Putaran Rpm n
Kecepatan m/s \Y/
Momen puntir rencana Kg/mm? T
Daya rencana kw Pd
Jarak sumbu poros mm
Panjang sabuk-V mm L
Berat jenis Kg/mm?® v
Beban terpusat N/mm Pt
Beban merata N/mm Q
Momen terbesar N/mm MC
Fluks magnet Webber Whb
Rapat fluks magnet Tesla T
Tabel 4 Konversi satuan
1 m=100cm 1 m=1.000 mm

1cm=10 mm

1 joule = 0,001 kJ

1 inchi = 25,4 mm

1 watt hour = 3.600 J

1 kg =1.000g

1 kilowatt = 1.000 watt hour

1N =0,1kg

1 watt = 0,001 kWh

1 kVA = 0,8 kWh = 800 watt
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