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PERANCANGAN MESIN ROTATOR UNTUK PENGELASAN
TIANG BERDIAMETER 700 MM TERHADAP BASE PLATE
Andi Imaduddin Abdurrahim

Program Studi Sarjana Terapan Manufaktur, Jurusan Teknik Mesin, Politeknik Negeri Jakarta,
JI. Prof. G.A. Siwabessy, Kampus Ul Depok, 16425

Email : andiimaduddin.abdurrahim.tm18@gmail.com

ABSTRAK

PT. X merupakan perusahaan yang bergerak pada bidang fabrikasi tiang. Salah satu
produk yang dihasilkan adalah tiang high mast. Tiang high mast merupakan tiang
berbentuk segi banyak yang memiliki tinggi lebih dari 15 m. Pada proses
pengelasan antara tiang high mast segmen paling dasar dengan base plate masih
dilakukan dengan cara manual. Oleh karena itu dilakukan perancangan mesin bantu
berupa welding rotator yang dapat memutar tiang berdiameter 700 mm dan memiliki
bobot 700 kg. Proses untuk menentukan rancangan dilakukan dalam beberapa tahap.
Dimulai dari penentuan judul, penentuan spesifikasi menggunakan house of quality,
pembuatan desain konsep dengan metode morphological chart, pemilihan desain
konsep dengan cara weight objective method. Dari proses tersebut dihasilkan
rancangan mesin welding rotator yang dapat memutar tiang 700 mm secara konstan

dan dapat menahan bobot hingga 700kg.

Kata Kunci: Tiang high mast, welding rotator, welding fixture
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DESIGN OF ROTATOR MACHINE FOR WELDING POLE
WITH DIAMETER 700 MM TO BASE PLATE
Andi Imaduddin Abdurrahim

Program Studi Sarjana Terapan Manufaktur, Jurusan Teknik Mesin, Politeknik Negeri Jakarta,
JI. Prof. G.A. Siwabessy, Kampus Ul Depok, 16425

Email : andiimaduddin.abdurrahim.tm18@gmail.com

ABSTRACT

PT. X is a company engaged in the field of pole fabrication. One of the products
produced is a high mast pole. A high mast is a polygon shaped pole that has a height
of more than 15 m. The welding process between the most basic high mast segment
and the base plate is still done manually. Therefore, it is necessary to design an
auxiliary machine in the form of a welding rotator that can rotate a pole with a
diameter of 700 mm and a weight of 700 kg. The process for determining the design
is carried out in several stages. Starting from determining the title, determining
specifications using the house of quality, making concept designs using the
morphological chart method, selecting concept designs using the weight objective
method. From this process, the design of a welding rotator machine is produced
which can rotate the pole 700 mm constantly and can withstand a weight of up to
700 kg.

Keyword: Tiang high mast, welding rotator, welding fixture

vii
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BAB |
PENDAHULUAN

1.1 Latar Belakang

PT. X merupakan sebuah perushaan di bidang manufaktur tiang penerangan,
salah satu produk yang dihasilkan adalah tiang tinggi (high mast). Tiang high
mast merupakan tiang berbentuk segi banyak yang memiliki tinggi lebih dari
15 m, tiang high mast dapat digunakan sebagai media penerangan dan juga

media telekomunikasi.

PT. X memiliki masalah produksi di bagian pengelasan tiang high mast
terhadap base plate, yaitu pada pemutaran tiang high mast untuk proses
pengelasan menggunakan las GMAW terhadap base plate. Proses pengelasan
dikerjakan dengan cara mendorong tiang diatas meja, yang mengkibatkan
pekerja las kesulitan untuk mendapatkan hasil yang baik, karena kecepatan
pemutaran tidak konstan. Hasil yang didapatkan proses tersebut tidak sesuai
dengan standar kekuatan las, sehingga diperlukan pengelasan kembali untuk

memperkuat kekuatan las pada penyambungan produk.

Tiang high mast pole memiliki berat mencapai 700 kg, sehingga perlu tenaga
tambahan untuk proses pemutaran pada tiang, hal ini menyebabkan
terganggunya proses produksi lain ‘karena membutuhkan lebih banyak

operator untuk membantu pada proses pemutaran tiang.

Selain pada proses pemutaran tiang, terdapat masalah pada proses
penyambungan base.plate dengan tiang high mast karena bentuknya
mengkerucut keatas dan mesin sebelumnya tidak ada pengatur ketinggian, hal
tersebut menyulitkan operator untuk meratakan tiang.

Adapun beberapa solusi dari desain sebelumnya untuk menyelesaikan
masalah terhadap pemutaran tiang. Perancangan yang diteliti olen M.
Samsudin and M. P. Dr.Yunus. Mesin yang dihasilkan adalah mesin yang

dapat memutar tiang berjenis welding rotator berbentuk silinder dengan
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diameter 13 cm dengan ketebalan 3mm, untuk memutar tiang dengan hasil
pengelasan yang baik menggunakan kecepatan 0,6 rpm [1]. Desain referensi
untuk menyelesaikan masalah perataan tiang, dipaparkan pada rancangan
pada paten SCISSOR LIFT ASSEMBLY(US2011240409A1), Scissor lift
merupakan sebuah mekanisme pengangkatan yang digunakan dengan cara
menggerakan komponen penyangga yang posisinya diatur menyilang seperti

gunting dan digerakan naik turun sesuai dengan ketinggian yang diinginkan

[2]

Perancangan alat bantu pemutar tiang diperlukan welding fixture berjenis
welding rotator yang dapat digunakan untuk memutar tiang high mast segmen
a dengan kecepatan konstan dan dapat diatur ketinggiaanya menggunakan
sistem scissor lift. Sehingga dapat mempermudah proses pengelasan base
plate terhadap tiang segmen a (tiang bagian bawah) yang berdiameter hingga
700 mm dengan bobot sampai dengan 700 kg dari proses pemasangan hingga

pengelasan.

Welding fixture merupakan alat bantu proses pengelasan, welding fixture
memiliki berbagai macam jenis. Salah satunya adalah rotator, rotator adalah
alat bantu pengelasan untuk benda yang berbentuk silinder, cara kerja alat ini
adalah dengan menjepit silinder dengan roda berbahan rubber maupun

polimer, dan silinder yang dapat memutar benda kerja silinder.
Rumusan Masalah

Berdasarkan latar belakang yang telah dipaparkan, dirumuskan permasalahan

yang harus diselesaikanantara lain :

1. Alat bantu pengelasan pada PT.X tidak dapat digunakan untuk mengelas
tiang high mast berukuran diameter 700 mm dan panjang 11 meter
dengan kecepatan konstan, sehingga diperlukan desain welding fixture

yang dapat memenuhi masalah tersebut.
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2. Alat bantu pengelasan pada PT X menyulitkan operator pada proses
penyambungan tiang high mast segmen a degan base plate sehingga
diperluan welding fixture yang dapat mempermudah proses tersebut.

3. Alat bantu pengelasan pada PT.X membutuhkan 5 orang operator pada
proses pengelasan tiang high mast, sehingga diperlukan rancangan

welding fixture untuk mengurangi penggunaan operator.
Batasan Masalah
Penulisan batasan masalah diperlukan agar perancangan ini lebih fokus,
jelas dan tidak keluar dari topik permasalahan yang diajukan. Batasan
masalah perancangan welding rotator adalah sebagai berikut :

1. Welding rotator dirancang untuk membantu pengelasan tiang high mast
segmen A terhadap base plate.

2. Diameter tiang high mast yang paling besar adalah ukuran diameter 700
mm, panjang 11 m dengan berat 700 kg.

3. Kecepatan pengelasan hanya dibuktikan melalui rumus fundamental

mengenai pengaturan inverter.
Tujuan
Tujuan dari perancangan ini, yaitu:

1. Merancang mesin rotator untuk tiang high mast yang berdiameter 700 mm
dan bobot 700 kg yang dapat beroperasi dengan aman.

2. Merancang.mesin rotator yang dapat membantu proses penyambungan
base plate dengan menggunakan mesin las GMAW.

3. Merancang mesin rotator yang dapat meningkatkan efisiensi SDM.

Manfaat
Manfaat yang diharapkan dari perancangan ini adalah

1. Dapat dijadikan referensi untuk meningkatkan efisiensi penglasan tiang

high mast.
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4.

Mendapat desain perancangan mesin welding rotator yang lebih baik dari
mesin lama berdasarkan penilaian dari weighted objective method.
Mendapat desain perancangan mesin welding rotator yang aman digunakan
sesuai dengan kapasitasnya.

Realisasi rancangan dalam bentuk gambar teknik.

1.6 Sistematika Penulisan SKripsi

Sistematika penulisan skripsi terdiri atas enam bab yang disertai dengan

lampiran.
Bab I. Pendahuluan

Bab ini berisikan penjelasan mengenai latar belakang dilakukan penelitian,
rumusan masalah, tujuan manfaat penelitian, dan sistematika penulisan

laporan skripsi.
Bab I1. Studi Literatur

Pada bab ini berisikan mengenai hasil dari penelitian yang dilakukan sebelum
dilakukan proses pengerjaan penelitian dengan cara menelusuri hasil
penelitian dan kajian pustaka yang terlah dilakukan terlebih dahulu mengenai

topik yang dapat berkaitan dengan perancangan mesin rotator.
Bab I11. Metode Perancangan

Pada bab ini dijelaskan mengenai tata cara dilakukan penelitian dari awal

hingga akhir
Bab 1V. Hasil dan Pembahasan

Berisikan mengenai hasil yang telah didapatkan mengenai perancangan

mesin rotator untuk proses pengelasan tiang high mast.
Bab V. Penutup

Berisikan tentang kesimpulan mengenai proses perancangan/ penelitian yang

telah dilakukan dan hasil yang didapatkan dari proses tersebut.
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BAB V
KESIMPULAN

Kesimpulan

Berdasarkan hasil perancangan mesin welding rotator untuk pipa diameter

700 mm dan bobot 700 kg, maka didapat kesimpulan.

1.

Rancangan mesin welding rotator dapat memutar tiang berdiameter. 700
mm, panjang 11 m-dengan berat 700 kg dengan menggunakan rotator
yang diputar oleh’ AC motor 0,55 kw dengan gearbox reducer NMRVP
ratio 2400 : 1 dengan kecepatan konstan.

Rancangan mesin welding rotator menggunakan sistem welding rotator
yang dapat memutar tiang sambil dilakukan pengelasan menggunakan
mesin GMAW.

Rancangan mesin welding rotator memiliki pengaturan ketinggian
sehingga memudahkan operator untuk mengatur kerataan tiang.

Mesin rancangan dapat dioperasikan dengan bantuan 2 orang operator

untuk proses pengelasan tiang high mast tipe 30.

Saran

Dalam perancangan ini pada proses naik turun tiang menggunakan sistem

scissor lift dengan lead screw. Karena menggunakan sistem tersebut, gaya

yang dibutuhkan untuk mengangkat menjadi lebih besar dibandingkan

dengan bobot tiang itu sendiri. Sehingga untuk mendapatkan hasil

rancanganan Yyang..lebih baik, sebaiknya menggunakan sistem dapat

memperkecil daya motor yang dibutuhkan.
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Amount Part Name Part No| Material Size Desc.
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' Scal
Welding Rotator o
’ Checked
WR/ASSY/00

Jakarta State Polytechnic




326

4 NUT GEAR BOX 1.16 | GR 4.6 M8
4 BOLT GEARBOX 1.15 | GR 4.6 M8 X25
2 NUT UCP 209 1.14 | GR 4.6 M16
2 BOLT UCP 209 113 | GR4.6 | MI16X 40
4 NUT UCFL 206 1.12 | GR 4.6 M14
4 BOLT UCFL 206 111 | GR4.6 | M14X35
16 NUT CASTER WHEEL | 1.10 | GR 4.6 M10
16 BOLT CASTER WHEEL | 1.9 | GR4.6 | MI10X 25
] PILLOW BLOCK 18 | S UCP 209
] POROS ULIR TRANSMISI | 1.7 | S45C |ULIR 40 LHRH | DIBUAT
2 PILLOW BLOCK L6 | SAN | UCFL206
] BASE 1.5 | ss304 | S00AJL0X A pgyar
4 CASTER WHEEL 1.4 STEEL @150
] AC MOTOR 1.3 | STEEL 0,55 KW
2 CAM RAIL 1.2 | 55304 |[SIKU 50 X 1050
] GEARBOX REDUCER | 1.1 | STEEL | NMRV 055
Amount Part Name Part No| Material Size Desc.
]
O
Base Assy 5;85[5' DI"&WH 29/08/2022 Aﬂdl
. Checked
Jakarta State Polytechnic WR/ASSY/01




524

500 ® 0 6® 6 ® ©

4 NUT GEARBOX 218 | GR4.6 M8
4 BOLT GEARBOX 217 | GR4.6 M8 X 20
6 NUT UCFL 204 216 | GR 4.6 M10
6 BOLT UCFL 204 215 | GR4.6 | MI10X 30
8 BOLT HUB 214 | GR4.6 M7 X 20
4 BOLT NUT LEAD 213 | GR4.6 M8 X 15
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Tingkat Ukuran Nominal (mm)
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F Kasar +0,15 +0,2 +0,5 +0,8 +1,2 +2 +3
Menengah +0,1 +0,1 +0,2 +0,3 +0,5 +0,8 +1,2
Halus +0,05 +0,05 +0,1 +0,15 +0,2 +0,3 +0,5
1 Tol. Menengah
Lathe
W
E
D
- |<_
( )
% =5
D 28 2l : Ix &l
- - sies 8 [[odh—e
e
8 X 45°
Y "\
i 90
G200 0D SECTION D-D
@216 SCALE 1:5
@ 234 ’
IC @ 250
B
2 Roller 2.1 Polysterine @%ng
Amount Part Nome Part No| Material Size Desc
1|1\ Change
R | ©
Scale | Drawn |zsvs2022| Andi
WELDING ROTATOR 5
A ‘2 |Checked
Jakarta State Polytechnic No:WR/PART/2.1
I 3 | |




4 | 3 2 | |
Tingkat Ukuran Nominal (mm)
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Menengah +0,1 +0,1 +0,2 +0,3 +0,5 +0,8 +1,2
Halus +0,05 +0,05 | 0,1 +0,15 +0,2 +0,3 +0,5

Tol. Menengah

N9 /
32 A 70

40
!
90

2N

I
] I C 1 ]
| 2
H7 +0,02 18 E
B16THRU 0,00 S
an N
N
48 o
2 Hub 2.10 SS304 48x90x70
Amount Part Name Part No| Material Size Desc

i\l |1| Change
g @ T

WELD/NG RO TA TOR SC:ZIE' Drawn 297082022 Apdi
' Checked
Jakarta State Polyfechnic No:WR/PART/2.10

| S | |




4 | 3 2 | |

Tingkat Ukuran Nominal (mm)

Refelifian T55 3 | 3.6 | 6-30 | 30-120 | 120-315 | 315-1000 | 1000-1200

Kasar +0,15 +0,2 +0,5 +0,8 +1,2 +2 +3
Menengah +0,1 +0, 1 +0,2 +0,3 +0,5 +0,8 +1,2
Halus +0,05 +0,05 | +0,1 +0,15 +0,2 +0,3 +0,5

Tol. Menengah

Frais

N8 /
60 15

[ |
© @ _@_
® @
M7 x 20
34
|
= 1 I .
MEEECE RS e @
S| 2 | 0
|
90
90 x 85
2 Bracket Nut 2.11 SS304 A8
Amount Part Name Part No| Material Size Desc

|1\ Change
g AL )]

WELDING ROTATOR Scale | Drawn |evsz022( Andi

2 | checked

Jakarta State Polytechnic No:WR/PART/2.11

| S | |




! 3 2 | |

Tingkat Ukuran Nominal (mm)

Ketelitian |0 s 5 | 3.6 | 6-30 | 30-120 | 120-315 | 315-1000 | 1000-1200

Kasar 0,15 10,2 +0,5 +0,8 +1,2 +2 +3
Menengah 10,1 +0,1 +0,2 +0,3 +0,5 +0,8 +1,2
Halus +0,05 +0,05 | 0,1 +0,15 +0,2 +0,3 +0,5

Tol. Menengah

9

@ 402

/
11000

+1,00
16 X @2% 0,00 THRU

A
P

@650
D740
RIB PLATE 50 X 80 X 8
PLATE THICKNESS 5 MM
] HMP SEGMEN A ASTM A32 ?fg‘gox PRODUCT
Amount Part Name Part No| Material Size Desc
i n | 1| change AL __@ — 1
Scale | Drawn |esv0es2022| Andi
HMP 30 170
’ Checked
Jakarfa Stafte PO[}/I" echnic No: TIANG/HMP/HMP30
I 3 | |




4 | 3 2 | |
Tingkat Ukuran Nominal (mm)
Ketelitian 15 3 | 3.6 | 6-30 | 30-120 | 120-315 | 315-1000 | 1000-1200
F Kasar 0,15 +0,2 +0,5 +0,8 +1,2 +2 +3
Menengah +0,1 +0,1 +0,2 +0,3 +0,5 +0,8 +1,2
Halus +0,05 +0,05 +0,1 +0,15 +0,2 +0,3 +0,5
| Tol. Menengah
Welding
N8
500
T
E LT
P28 \n
105 .
D
r= e+ —f— -1 i §
A} {A@H,OOOOXMTHRU A
o l
50 5 oor 1o
130 144
'C 70, @17 ‘ 154
© ' | 25 J
SECTION A-A =
B[ Base 15 ss304 | 200 x 120
' x 156
Amount Part Name Part No| Material Size Desc
Wi | 1| change AL @ — ]
Scale | Drawn |wsrosrz22| Andi
WELDING ROTATOR 120
A ' Checked
Jakarta State Polytechnic No:WR/PART/15
I 3 | |




! 3 2 | |
Tingkat Ukuran Nominal (mm)
i Kefelitian ¢ 3 [ 3.6 | 6-30]30-120 | 120-315 | 315-1000 | 1000-1200 i
Kasar +0,15 +0,2 +0,5 +0,8 +1,2 +2 +3
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_ thyssenkrupp
thyssenkrupp Materials (UK) Ltd

Stainless Steel 1.4301 - 304 Material Data Sheet

Stainless steel types 1.4301 and 1.4307 are also known as grades 304 and 304L respectively. Type 304 is the most versatile and widely used
stainless steel. It is still sometimes referred to by its old name 18/8 which is derived from the nominal composition of type 304 being 18%
chromium and 8% nickel. Type 304 stainless steel is an austenitic grade that can be severely deep drawn. This property has resulted in 304
being the dominant grade used in applications like sinks and saucepans. Type 304L is the low carbon version of 304. It is used in heavy gauge
components for improved weldability. Some products such as plate and pipe may be available as “dual certified” material that meets the criteria
for both 304 and 304L. 304H, a high carbon content variant, is also available for use at high temperatures. Properties given in this data sheet
are typical for flat rolled products covered by ASTM A240/A240M. It is reasonable to expect specifications in these standards to be similar but not
necessarily identical to those given in this data sheet.

Application

*  Saucepans

*  Springs, screws, nuts & bolts

*  Sinks & splash backs

*  Architectural panelling

»  Tubing

*  Brewery, food, dairy and pharmaceutical production equipment
*  Sanitary ware and troughs

Supplied Forms

= Sheet
= Strip
. Plate
= Pipe

. Bar

= Tube

= Fittings & flanges

Alloy Designations
Stainless steel grade 1.4301/304 also corresponds to: S30400, 304S15, 304516, 304S31 and EN58E.

Corrosion Resistance

304 has excellent corrosion resistance in may environments and when in contact with different corrosive media. Pitting and crevice corrosion can
occur in environments containing chlorides. Stress corrosion cracking can occur above 60°C.

Heat Resistance

304 has good resistance to oxidation in intermittent service up to 870°C and in continuous service to 925°C. However, continuous use at 425-
860°C is not recommended. In this instance 304L is recommended due to its resistance to carbide precipitation. Where high strength is required at
temperatures above 500°C and up to 800°C grade 304H is recommended. This material will retain aqueous corrosion resistance.

Fabrication

Fabrication of all stainless steels should be done only with tools dedicated to stainless steel materials. Tooling and work surfaces must be
thoroughly cleaned before use. These precautions are necessary to avoid cross contamination of stainless steel by easily corroded metals that may
discolour the surface of the fabricated product.

Cold Working

304 stainless steel readily work hardens. Fabrication methods involving cold working may require an intermediate annealing stage to alleviate work
hardening and avoid tearing or cracking. At the completion of fabrication a full annealing operation should be employed to reduce internal stresses
and optimise corrosion resistance.
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thyssenkrupp Materials (UK) Ltd

Stainless Steel 1.4301 - 304

thyssenkrupp

Material Data Sheet

Hot Working

Fabrication methods like forging, that involving hot working should occur after uniform heating to 1149-1260°C. The fabricated components should

then be rapidly cooled to ensure maximum corrosion resistance.

Machinability

304 has good machinability. Machining can be enhanced by using the following rules: Cutting edges must be kept sharp. Dull edges cause excess
work hardening. Cuts should be light but deep enough to prevent work hardening by riding on the surface of the material. Chip breakers should be
employed to assist in ensuring swarf remains clear of the work. Low thermal conductivity of austenitic alloys results in heat concentrating at the

cutting edges. This means coolants and lubricants are necessary and must be used in large quantities.

Heat Treatment

304 stainless steel cannot be hardened by heat treatment. Solution treatment or annealing can be done by rapid cooling after heating to 1010-

1120°C.

Weldability

Fusion welding performance for type 304 stainless steel is excellent both with and without fillers. Recommended filler rods and electrodes for

stainless steel 304 is grade 308 stainless steel. For 304L the recommended filler is 308L. Heavy welded sections may require post-weld annealing.
This step is not required for 304L. Grade 321 may be used if post-weld heat treatment is not possible.

Chemical Composition®

Element % Present
Carbon (C) 0.07
Chromium (Cr) 17.50 - 19.50
Manganese (Mn) 2.00
Silicon (Si) 1.00
Phosphorous (P) 0.045
Sulphur (S) 0.015”
Nickel (Ni) 8.00 - 10.50
Iron (Fe) Balance
Nitrogen (N) 0.10
3 Maximum values unless otherwise stated.
" For machinability a controlled sulphur content of 0.015 - 0.030% is recommended and permitted.
Mechanical Properties
Property Value
Comprehensive Strength 210 MPa
Proof Stress 210 Min MPa
Tensile Strength 520 to 720 MPa
Elongation 45 Min %

Properties above are for 1.4301
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thyssenkrupp Materials (UK) Ltd

Stainless Steel 1.4301 - 304

thyssenkrupp

Material Data Sheet

Physical Properties

Property Value
Density 8,000 Kg/m?®
Melting Point 1450 °C
Thermal Expansion 17.2 x 10¢ /K
Modulus of Elasticity 193 GPa
Thermal Conductivity 16.2 W/m.K
Electrical Resistivity 0.072x 10°Q .m

Editor

thyssenkrupp Materials (UK) Ltd
Cox’s Lane

Cradley Heath

West Midlands

B64 5QU

Important Note

Information given in this data sheet about the condition or usability of materials respectively products are no warranty for their properties, but act as

a description.

The information, we give on for advice, comply to the experiences of the manufacturer as well as our own. We cannot give warranty for the results
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JIS S45C Steel, Normalized

JIS S45C Steel, Normalized

Categories: Metal; Ferrous Metal; Carbon Steel; AISI 1000 Series Steel; Medium Carbon Steel

Material
Notes:

Key Words: Similar to AISI 1045 and DIN CK45.

No vendors are listed for this material. Please click here if you are a supplier and would like information

Vendors:

Very common grade in Asia.

on how to add your listing to this material.

Physical Properties Metric English Comments

Density 7.85 glcc 0.284 Ib/in® AlSI 1045

Mechanical Metric English Comments

Properties

Hardness, Brinell 167 - 229 167 - 229

Tensile Strength, 569 MPa 82500 psi

Ultimate

Tensile Strength, 343 MPa 49800 psi

Yield

Elongation at Break 20 % 20 %

Modulus of Elasticity 205 GPa 29700 ksi Typical steel

Poissons Ratio 0.29 0.29 Typical steel

Machinability 55 % 55 % Based on AISI 1212 steel as 100%
machinability

Shear Modulus 80.0 GPa 11600 ksi Typical steel

Electrical Metric English Comments

Properties

0.0000162 ohm-cm
@Temperature 0.000 °C

0.0000162 ohm-cm
@Temperature 32.0 °F

Electrical Resistivity annealed specimen

Thermal Properties Metric English Comments
CTE, linear [l 11.5 ym/m-°C 6.39 pin/in-°F
@Temperature 20.0 - 100 °C @Temperature 68.0 - 212 °F
13.0 ym/m-°C 7.22 pin/in-°F
@Temperature 0.000 - 300 °C @Temperature 32.0 - 572 °F
14.0 ym/m-°C 7.78 pin/in-°F

@Temperature 0.000 - 500 °C @Temperature 32.0 - 932 °F

Specific Heat
Capacity

0.486 J/g-°C

0.116 BTU/Ib-°F

@Temperature 50.0 - 100 °C @Temperature 122 - 212 °F

(AISI 1045) annealed

Thermal Conductivity 49.8 W/m-K 346 BTU-in/hr-ft>-°F Typical steel
Component Metric English Comments
Elements

Properties

Carbon, C 0.42-0.48 % 0.42-0.48 %

Chromium, Cr <=0.20 % <=0.20 %

Copper, Cu <=0.30 % <=0.30 %

Iron, Fe 97.6-98.8 % 97.6 - 98.8 %

Manganese, Mn 0.60 - 0.90 % 0.60 - 0.90 %

Nickel, Ni <=0.20 % <=0.20 %

Phosphorus, P <=0.030 % <=0.030 %

Silicon, Si 0.15-0.35% 0.15-0.35%

Sulfur, S <=0.035 % <=0.035 %

References for this datasheet.

originally entered into MatWeb.

Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistent
format. Users requiring more precise data for scientific or engineering calculations can click on the property value to see the original value as well as raw
conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your calculations to minimize rounding error.
We also ask that you refer to MatWeb's terms of use regarding this information. Click here to view all the property values for this datasheet as they were

https://www.matweb.com/search/datasheet_print.aspx?matguid=5682e01583604573ab367e6b1e7f09bf
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https://www.matweb.com/tools/unitconverter.aspx?fromID=115&fromValue=0.0000162
https://www.matweb.com/tools/unitconverter.aspx?fromID=115&fromValue=0.0000162
https://www.matweb.com/search/GraphConditionalData.aspx?matguid=5682e01583604573ab367e6b1e7f09bf&propid=182&sigid=1
https://www.matweb.com/tools/unitconverter.aspx?fromID=5&fromValue=11.5
https://www.matweb.com/tools/unitconverter.aspx?fromID=4&fromValue=6.39
https://www.matweb.com/tools/unitconverter.aspx?fromID=5&fromValue=13.0
https://www.matweb.com/tools/unitconverter.aspx?fromID=4&fromValue=7.22
https://www.matweb.com/tools/unitconverter.aspx?fromID=5&fromValue=14.0
https://www.matweb.com/tools/unitconverter.aspx?fromID=4&fromValue=7.78
https://www.matweb.com/tools/unitconverter.aspx?fromID=65&fromValue=0.486
https://www.matweb.com/tools/unitconverter.aspx?fromID=12&fromValue=0.116
https://www.matweb.com/tools/unitconverter.aspx?fromID=136&fromValue=49.8
https://www.matweb.com/tools/unitconverter.aspx?fromID=10&fromValue=346
https://www.matweb.com/search/GetReference.aspx?matid=14081
https://www.matweb.com/reference/terms.aspx
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Overview of materials for Brass

Overview of materials for Brass

Categories: Metal; Nonferrous Metal; Copper Alloy; Brass

Material This property data is a summary of similar materials in the MatWeb database for the category "Brass".

Notes: Each property range of values reported is minimum and maximum values of appropriate MatWeb
entries. The comments report the average value, and number of data points used to calculate the
average. The values are not necessarily typical of any specific grade, especially less common values
and those that can be most affected by additives or processing methods.

Vendors:  No vendors are listed for this material. Please click here if you are a supplier and would like information

on how to add your listing to this material.

Physical Metric English Comments
Properties
Density 7.20 - 8.86 g/cc 0.260 - 0.320 Ib/in® Average value: 8.49 g/cc Grade
Count:392
Mechanical Metric English Comments
Properties
Hardness, 55.0-73.0 55.0-73.0 Average value: 65.1 Grade
Brinell Count:6
Hardness, 22.0-133 22.0-133 Average value: 69.3 Grade
Rockwell B Count:183
Hardness, 54.0 - 100 54.0- 100 Average value: 69.1 Grade
Rockwell F Count:66
Hardness, 8.00 - 240 8.00 - 240 Average value: 54.7 Grade
Rockwell 30T Count:153
Hardness, 46.0 - 90.0 46.0 - 90.0 Average value: 68.7 Grade
Rockwell H Count:13
Tensile 124 - 1030 MPa 18000 - 150000 psi Average value: 431 MPa Grade
Strength, Count:391
Ultimate
Tensile 34.5 - 683 MPa 5000 - 99100 psi Average value: 255 MPa Grade
Strength, Yield Count:356
Elongation at 1.00 - 68.0 % 1.00-68.0% Average value: 32.0 % Grade
Break Count:386
Reduction of 40.0 - 60.0 % 40.0-60.0 %  Average value: 52.4 % Grade
Area Count:53
Modulus of 82.0- 117 GPa 11900 - 17000 ksi Average value: 106 GPa Grade
Elasticity Count:342
Compressive 82.7 - 260 MPa 12000 - 37700 psi Average value: 144 MPa Grade
Yield Strength Count:3
Poissons Ratio 0.280 - 0.375 0.280 - 0.375 Average value: 0.318 Grade
Count:239
Fatigue 22.0 - 360 MPa 3190 - 52200 psi Average value: 106 MPa Grade
Strength Count:98
Machinability 20.0 - 106 % 20.0- 106 %  Average value: 46.8 % Grade
Count:323
Shear Modulus 35.0-44.0 GPa 5080 - 6380 ksi Average value: 38.8 GPa Grade
Count:286
Shear Strength 205 - 415 MPa 29700 - 60200 psi Average value: 273 MPa Grade
Count:208
Izod Impact 11.0-45.0J 8.11 - 33.2 ft-Ib Average value: 40.1 J Grade
Count:9
Charpy Impact 15.0-69.0J 11.1-50.9ftlb  Average value: 46.2 J Grade
Count:48
Electrical Metric English Comments
Properties
Electrical 0.00000318 - 0.0000280 ohm-cm 0.00000318 - 0.0000280 ohm-cm Average value: 0.00000655
Resistivity ohm-cm Grade Count:318
Magnetic 1.00 1.00 Average value: 1.00 Grade

https://www.matweb.com/search/datasheet_print.aspx?matguid=d3bd4617903543ada92f4c101c2a20e5
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https://www.matweb.com/tools/unitconverter.aspx?fromID=108&fromValue=360
https://www.matweb.com/tools/unitconverter.aspx?fromID=123&fromValue=3190
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https://www.matweb.com/tools/unitconverter.aspx?fromID=59&fromValue=45.0
https://www.matweb.com/tools/unitconverter.aspx?fromID=35&fromValue=8.11
https://www.matweb.com/tools/unitconverter.aspx?fromID=35&fromValue=33.2
https://www.matweb.com/tools/unitconverter.aspx?fromID=59&fromValue=15.0
https://www.matweb.com/tools/unitconverter.aspx?fromID=59&fromValue=69.0
https://www.matweb.com/tools/unitconverter.aspx?fromID=35&fromValue=11.1
https://www.matweb.com/tools/unitconverter.aspx?fromID=35&fromValue=50.9
https://www.matweb.com/tools/unitconverter.aspx?fromID=115&fromValue=0.00000318
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https://www.matweb.com/tools/unitconverter.aspx?fromID=115&fromValue=0.00000318
https://www.matweb.com/tools/unitconverter.aspx?fromID=115&fromValue=0.0000280

8/9/22, 3:06 PM

Overview of materials for Brass

Permeability Count:3
Magnetic -1.00e-6 -1.00e-6 Average value: -1.00e-6 Grade
Susceptibility Count:40
Thermal Metric English Comments
Properties

CTE, linear 18.0 - 26.0 ym/m-°C 10.0 - 14.4 yin/in-°F  Average value: 20.1 ym/m-°C

Specific Heat

0.375-0.380 J/g-°C

0.0896 - 0.0908 BTU/Ib-°F

Grade Count:334
Average value: 0.380 J/g-°C

Capacity Grade Count:284
Thermal 26.0 - 233 W/m-K 180 - 1620 BTU-in/hr-ft2>-°F Average value: 124 W/m-K
Conductivity Grade Count:358
Melting Point 809 -1030 °C 1490 - 1880 °F  Average value: 917 °C Grade
Count:297
Solidus 809-990 °C 1490 - 1810 °F  Average value: 903 °C Grade
Count:295
Liquidus 890 - 1030 °C 1630 - 1880 °F  Average value: 931 °C Grade
Count:297
Processing Metric English Comments
Properties
Processing 260 °C 500 °F  Average value: 260 °C Grade
Temperature Count:4
Annealing 425 -750 °C 797 - 1380 °F  Average value: 540 °C Grade
Temperature Count:278
Hot-Working 625-900 °C 1160 - 1650 °F  Average value: 770 °C Grade
Temperature Count:250
Recrystallization 288 - 400 °C 550 - 752 °F  Average value: 334 °C Grade
Temperature Count:219
Component Metric English Comments
Elements
Properties

Aluminum, Al
Antimony, Sb
Arsenic, As
Bismuth, Bi
Copper, Cu
Iron, Fe
Lead, Pb
Manganese,
Mn

Nickel, Ni
Phosphorus, P
Selenium, Se
Silicon, Si
Sulfur, S

Tin, Sn

Zinc, Zn

0.00500 - 2.00 %

0.0200 - 0.250 %

0.0200 - 0.250 %

0.500 - 2.20 %

55.0-95.0 %

0.0500 - 2.10 %

0.0500 - 8.00 %

0.0800 - 1.80 %

0.200 - 1.00 %

0.0100 - 0.200 %

0.0100 - 1.10 %

0.00500 - 4.50 %

0.0800 %

0.250 - 6.00 %

4.00-43.5%

0.00500 - 2.00 %

0.0200 - 0.250 %

0.0200 - 0.250 %

0.500 - 2.20 %

55.0-95.0 %

0.0500 - 2.10 %

0.0500 - 8.00 %

0.0800 - 1.80 %

0.200 - 1.00 %

0.0100 - 0.200 %

0.0100 - 1.10 %

0.00500 - 4.50 %

0.0800 %

0.250 - 6.00 %

4.00-43.5%

https://www.matweb.com/search/datasheet_print.aspx?matguid=d3bd4617903543ada92f4c101c2a20e5

Average value: 0.421 % Grade

Average value: 0

Count:8

.0900 % Grade

Count:25

Average value: 0.123 % Grade

Average value
Average value

Average value:

Count:3

:1.27 % Grade

Count:3

:69.0 % Grade

Count:393

0.114 % Grade
Count:324

Average value: 0.710 % Grade

Count:339

Average value: 0.797 % Grade

Count:3

Average value: 0.867 % Grade

Average value: 0

Count:6

.0602 % Grade

Count:28

Average value: 0.518 % Grade

Average value

Average value: 0

Count:3

:2.04 % Grade

Count:11

.0800 % Grade

Count:5

Average value: 0.994 % Grade

Average value

Count:119

: 30.0 % Grade

Count:393
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Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistent
format. Users requiring more precise data for scientific or engineering calculations can click on the property value to see the original value as well as raw
conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your calculations to minimize rounding error.
We also ask that you refer to MatWeb's terms of use regarding this information. Click here to view all the property values for this datasheet as they were
originally entered into MatWeb.
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BAB VIIL DESAIN ULIR TRANSMISI

T0 70 70,5 60
{72} 72 T72.5 6:2
75 75 75.5 65
{78} 78 78,5 68
B0 80 80,5 T0
(82) g2 2.5 T2
85 g5 85,5 73
{88} B8 88,5 76
o0 ap 920.5 78
(92) 92 025 BO
95 95 95,5 83 2 &
(3B} 98 98,5 86
104 100 | 100,5
{105} 105 | 1055
1o | 110 | 1103 7 7543
(115) 115 2012
120 120 BB25
(125) 125 67T
130) |30 D568
{135) 135 1 1499
140k [ 40 12469
{145) [45 13478
150 150 j 14103
(155} 155 15175
16 S0 6286
(165 Iga | 1L 149 17437
170 0 | #1171 154 18627
176 159 19856
- Desigle.. 5 Khurmi, 19918
wrung adalah pilihan kedua.
Dimensi dasar untuk ulir persegi dalam mm {Coarse seriex).

Menurut I5: 4694 — 1968

Diameler KNedalaman
T f's i e o

_H,:-.r,_r.-,:,,.,l MilF .'.Jr;r:lr.';.lu Pitch ifir Litas core
Dignimeter i P £ f :J

fil 4 Buriit Miar fl Baut Mur i L bieb

felj L] {h}) {Hj

22 22 225 14 _ 164

= = e 8 & | 425

24 24 245 16 201

Dr. Dirs. Agus Edy Pramono, 5.7, MLSJ
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BAB VIIL DESAIN ULIR TRANSMISI
210

(145) 145 | 145,50 139 15175
150 150 | 150,50 44 16268
{155} 155 | 155,50 149 17473
160 lad | 160,50 154 18627
{165) 165 | 165.50 159 19856
170 170 | 170,50 164 21124
(175} 175 | 175,50 169 22432
Sumiteer: Machize Design. R 5. Khurmi, 1950

Dimensi dalam kurung adalah pilihan kedua.

Tabel 8. 2: Dimensi dasar untuk ulir persegi dalam mm { Normal seg

Menurut 15: 4694 — 1968

Dhiasie ter o
Nominal hesar Digmeter Piich . \yhm e
Distmeter IR r.;';'.l \ :[ .l..lr:.lrr'.
fel) Bant Mur fl} by il i T
il Dy A% il

1 |2 |ns| 1 227

24 24 | 243 1 P o | 284

26 26 | 265 21 S dealll o 346

28 28 | 28,5 lem 23 415

30 i | 3 4 ; 452

32 12 3

e - & ] 325 _.]]
34 | 47N i
3 30 707

18, 1] T35

—%. . —

RS B L g | gy gy

425 35 962

44 3 37 1075

46,3 3R 1134

48,5 40 1297

15

S0 50 | 503 42 B s 1385
52 52 [ 525 ] 44 1521
55 55 | 555 | 46 1662
(38) | 58 | 385 49 5 is a9 1889
B0 60 | 603 51 e [ 2043
(62) 62 2.5 53 2206
f3 65 | 63,3 53 i T 2376
(68) | 68 | 683 58 = 2642

Dr. Dirs. Agus Edy Pramono, 5.7, MLSJ



BAB IV. DESAIN KONSTRUKSI
SAMBUNGAN MUR dan BAUT

6
Tabel. 4.1
Dimensi bentuk ulir sekrup, baut, dan mur
Mengikuti IS : 1362 — 1962 { berhubungan dengan Gambar 4. 1 )
Peminfuk Piwch Digieerer Digmerer | Diamerer mipor | Kedalaman FETT
L] ALV Gl efektive ataid diguneter il (bt Teganigan
Diameter T [ i i
rominal digmerer ful_j mnm
wnier ot itcle miy But Mur
Pourars dlaw uvier
fil = 0 J et full b e
(y 2y 13} () (5) i6) 7y {8
Serd kasar
MO4 ol LI 0.335 0277 0292 0.0 0074
M 0.6 D15 L 0503 04la 0438 0.2 0. s
MO3 0.2 0. ey LEXi 0555 0584 0.123 0295
M1 025 1. 0838 0693 0.729 0.153 0460
M12 025 1. 200 038 0893 0929 0158 0.732
M4 03 (L 1205 1.032 1075 0184 0983
M L& 035 160l 1.373 1171 1.221 0215 127
M1 035 (.1 1.573 1.371 1421 0215 1.70
M2 04 200 1.740 1508 1.567 0.245 207
M22 45 2200 1908 | 648 1.713 0276 248
M25 045 2500 21108 1948 I3 0276 339
M3 0.5 3.0y 2575 2387 2459 0.307 5.03
M35 LI 3,500 il | RS0 0368 6.T8
M4 0.7 4. 1545 ENE] 1242 0.429 BTR
M 4.5 075 4500 4013 580 1688 0460 113
M35 0.8 5.0 4480 4.019 4.134 0.4%] 14.2
Ma I .00 5,350 4773 4918 0613 20.1
M7 | 7.0 6150 5.773 5918 0613 R9
ME 125 LRL LI 7188 466 6647 0.TaT 366
M0 1.5 (LRI 026 B lb0 E&T6 0.920 583
M2 1.75 1200 10_B&3 9858 10106 1.074 B0
M 14 2 14,000 12701 1546 | 11.B35 1227 I35
M 16 2 1 6 Y 1471 13546 | 13835 1277 157
MIB ! AL 16376 [4933 | 152% 1.534 192
M 20 25 200,000 18376 16933 | 17294 1.534 245
M .22 15 22006 20376 18933 | 1929 1.534 303
M 24 3 24000 12051 20330 | W.752 1840 153
M 27 3 27,000 25051 23320 | 23.752 1840 459
M 30 is 30000 X1.727 15706 | I6.211 2147 36l
M 33 is 33000 0727 28.T06 | 29211 2147 i
M 36 4 36, 0000 33,402 3093 | 31670 2454 BT
M 39 4 30000 36402 14093 | 34670 2454 976
M 42 4.5 42008 9077 I6dle | 371 2. Tel 1104
M 45 4.5 45000 42077 94le | 40129 2. Tedd 1. 300
M 48 5 48,000 44.752 41.795 | 42.587 3.067 1465
M 52 5 52000 48752 45795 | 46387 1067 1.755
M 56 55 S (00 52428 49177 | 50046 1067 2022
M &0 53 [EERT 56428 53177 | 54046 313 2300
Seri halies
M BXI1 | BN T.350 6773 hA1E 0613 392
M 10X 125 125 (LR 9188 B.d66 647 0.Ta7 flh
M 12X125 125 12000 11184 10466 | 10.647 0.767 LR |
M X135 1.5 1 4. 000 13.026 12160 | 12376 0.920 125

Dr. Dirs. Agus Edy Pramono, 5T, M5



JAdd.
) Cam Followers
Printed in Red Hex Socket on Head / Thread (Flat Type with Grease Fitting)

CFFH e —
lFiat Type q * D Tolerance
ication With Seall No Seal [MMaterial [NAccessory / y / T o
General CFFH CFAH SUJ2 |1 Hex Nut (545C Carbon Steel, Black Oxide) 7 32~47 e
CFFSH CFASH SUS440C = 52~80 -0.013
lowDis Geve]_CFFCH - Equi Hex Nut 1 pe. (SUSS04 80-90 e
Heavy Load | CFFGH - SUJ2 1 Hex Nut (S45C Carbon Steel, Black Oxide) v/
BWWith Seal HlNo Seal ‘

[,

0 .

o R ErEy

D
=

()]

dhr

BSu - M B - M
Grease Fitting Grease Fitting
mm B1 B (®)0perating Temp.: 80°C or lower
Part Number Max. Unit Price
D 5 f Mass Ti i
MxPitch | B | Bt L d1 2 21 r " H
Type dh7 Tolerance | (Selectable) (Min.) (@ (;°:°::”:) CFFH | CFFSH | CFFCH | CFFGH | CFAH |CFASH
30 105(107)
12 12x1.5 | 14 | 15 | 40 14| 6 20 294
0 32 115(117)
0018 g B
16 35 16x1.5 | 18 |19.5| 52 18 24 205(207) 70.6
— — 8
(With Seal) 18 40 18x1.5 | 20 |21.5| 58 20 26 295(300) 98
CFFH 1.5
CFFSH 47 450(455)
CFFCH 20 20x1.5 | 24 | 255 | 66 2| 9 36 137
CFFGH 52 525(530)
(No Seal) 62 915(925)
CFAH 24 0 24x15 | 29 |30.5| 80 25 | 11 40 245
CFASH 0021 72 4 8 |1150(1160)
80 1880(1890)
30 85 30x1.5 | 35 | 37 | 100 32 | 15 2 46 1950(1960) 480
20 2000(2010)
(®For the performance of Cam Followers, see Table 1 on 52°P.1043.
Orderin ‘Part Number| - D ‘ (i JPart Number Substitution Table for Cam Follower Standard Changes (D30~40,52 only)
Examplg CFFH20 > 0Old Part Number (D30~40,52) New Part Number
- 5 Type Old Standard Old Hex Socket Old Hex Socket on Hex Socket on
Type Thread Head and Thread
CFUR CFUA CFUB CFUH
CFURS CFUAS - CFUSH
CFURC CFUAC - CFUCH
[0 - CFUAG - CFUGH
g CFU CUA - CUH
2 CFUS CUAS - CUSH
I CFFR CFFA CFFB CFFH
g CFFRS CFFAS - CFFSH
o CFFRC CFFAC - CFFCH
- CFFAG - CFFGH
CFR CFA - CFAH
CFRS CFAS - CFASH

E1-1044-2



EOo—miz=v bk

UCP
AEN(ESHRUMAE)
d 12 ~ (60) mm
B
S,
1 N
od Hz‘
RISt
T Ear
A
T + * mef | - | A
DIFV G
d H L A J N N1 Hi H La B S

12 302 127 38 95 13 18 12 60 38 31 12.7 M10 UCP201 P203

15 302 127 38 95 13 18 12 60 38 3 12.7 M10 UCP202 P203

17 302 127 38 95 13 18 12 60 38 31 12.7 M10 UCP203 P203

20 333 127 38 95 13 18 13 64 38 3 12.7 M10 UCP204 P204

25 36.5 140 38 105 13 18 13 " 43 341 143 M10 UCP205 P205
444 159 51 119 17 25 16 86 47 381 159 M14 UCPX05 PX05
45 175 45 132 17 20 16 85 55 38 15 M14 UCP305 P305

30 429 165 48 121 17 21 15 84 53 381 159 M14 UCP206 P206
476 175 57 127 17 25 17 93 55 429 175 M14 UCPX06 PX06
50 180 50 140 17 20 17 95 53 43 17 M14 UCP306 P306

35 476 167 48 127 17 21 16 93 51 429 175 M14 UCP207 p207
54 203 57 144 17 30 19 105 64 492 19 M14 UCPXO07 PX07
56 210 56 160 17 25 19 107 65 48 19 M14 UCP307 P307

40 492 184 54 137 17 21 17 98 57 492 19 M14 UCP208 P208
58.7 222 67 156 20 32 21 114 71 492 19 M16 UCPX08 PX08
60 220 60 170 17 27 19 118 65 52 19 M14 UCP308 P308

45 54 190 54 146 17 21 17 106 60 492 19 M14 UCP209 P209
58.7 222 67 156 20 33 21 116 71 516 19 M16 UCPX09 PX09
67 245 67 190 20 30 21 132 7% 57 22 M16 UCP309 P309

50 57.2 206 60 159 20 22 19 113 63 516 19 M16 UCP210 P210
63.5 241 73 17 20 36 22 126 76 556 222 M16 UCPX10 PX10
75 275 75 212 20 35 24 148 88 61 22 M16 UCP310 P310

55 635 219 60 171 20 22 19 125 70 556 222 M16 UCP211 P211
69.8 260 79 184 25 36 28 139 83 651 254 M20 UCPX11 PX11
80 310 80 236 20 38 27 158 90 66 25 M16 UCP311 P311

60 69.8 241 70 184 20 25 22 138 76 651 254 M16 UCP212 p212
76.2 286 83 203 25 40 28 152 88 651 254 M20 UCPX12 PX12

®Z) 1. 1=y NFOBESKUD/N\—(E1 2y bOFUESICIE, AFE 3. P204JE3, P205JE3 (58 D/\—(IE8#Z5E) DOEIKE

BESDRICIIOHHVESHIEFT, (BBEDEK 10.56 28) HeeXEZRICTRUE T,

2. BATHITU—RAZv IIOFOZERISTRLET, I P204JE3  H2.=70 mm
A-1/4-28UNF - - -201~210. X05~X09. 305~308 Hae !g g@ P206JE3  H2c=77 mm
A-R1/8-------- 211~218, X10~X20. 309~328 l



OLIZSVIREIZY

UCFL

A& (LR UFE)
d 12 ~ 60 mm

N
UV

%
&

Al

T

R ~t & BfF (T i
(mm) (mm) HRIV K

DIV
d H L A J N A1 A2 Ao B S

12 113 60 25.5 90 12 11 15 333 31 12.7 M10 UCFL201 | FL204

15 113 60 25.5 90 12 11 15 333 31 12.7 M10 UCFL202 | FL204

17 113 60 25.5 90 12 11 15 333 3 12.7 M10 UCFL203 | FL204

20 113 60 25.5 90 12 11 15 333 3 12.7 M10 UCFL204 | FL204

25 130 68 27 99 16 13 16 358 341 143 M14 UCFL205 | FL205
141 83 30 117 12 13 18 402 381 159 M10 UCFLX05 | FLX05
150 80 29 113 19 13 16 39 38 15 M16 UCFL305 | FL305

30 148 80 31 117 16 13 18 402 381 159 M14 UCFL206 | FL206
156 95 34 130 16 14 19 444 429 175 M14 UCFLX06 | FLX06

180 90 32 13 23 15 18 44 43 17 M20 | UCFL306 | FL306
35 | 161 9 34 130 16 14 19 444 429 175 | M14 | UCFL207 | FL207
171 105 38 144 16 14 21 512 492 19 M14 | UCFLX07 | FLX07
185 100 36 141 23 16 20 49 48 19 M20 | UCFL307 | FL307
40 | 175 100 36 144 16 14 21 512 492 19 M14 | UCFL208 | FL208
179 111 40 148 16 14 22 522 492 19 M14 | UCFLX08 | FLX08
200 112 40 158 23 17 23 56 52 19 M20 | UCFL308 | FL308
45 | 188 108 38 148 19 15 22 522 492 19 M16 | UCFL209 | FL209
189 116 40 157 16 14 23 556 516 19 M14 | UCFLX09 | FLX09
230 125 44 177 25 18 25 60 57 22 M22 | UCFL309 | FL309
50 | 197 115 40 157 19 15 22 546 516 19 M16 | UCFL210 | FL210
216 133 44 184 19 20 26 594 556 222 | M16 | UCFLX10 | FLX10
240 140 48 187 25 19 28 67 61 22 M22 | UCFL310 | FL310
55 | 224 130 43 184 19 18 25 584 556 222 | M16 | UCFL211 | FL211
250 150 52 198 25 20 30 71 66 25 M22 | UCFL311 | FL311
60 | 250 140 48 202 23 18 29 687 651 254 | M20 | UCFL212 | FL212
270 160 56 212 31 22 33 78 71 26 M27 | UCFL312 | FL312
) 1. 1=y NFUBSRUAN—HETIZy hOFUES(CE, MR 3. FL204JES. FLAOSJE3 (#8kH)/\—fI=amSsm) Ok
ESDR(CIHBVRENTEFT, (BBEDE 10.5 2] ELSHEERICRUE T,
2. BATZHYU—A=w ILOFUZERICRUET. o FL2OAJE3 Lc=65mm
A-1/4-28UNF - --201~210, X05~X09. 305~308 S(O)> FLeJES Le=73mm
A-R1/B: o 211~218, X10 . 309~326 S
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