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PERANCANGAN STRUKTUR MEKANIS 3D CONCRETE
PRINTER 6X6X6 METER

Edwin Anugrah Effendy'2, Mochammad Sholeh?, Djoko Nursanto?

1. Program Studi Teknik Mesin - EVE, Jurusan Teknik Mesin, Politeknik Negeri Jakarta, Kampus
Ul Depok,16424
2. EVE Workshop, PT Solusi:.Bangun:Indonesia Thk Narogong Plant.
edwin.evel5shi@gmail.com, moch.sholeh@mesin.pnj.ac.id, djoko.nursanto@sig.id

ABSTRAK

Penggunaan teknelogi 3D Congrete Printer menjadi inovasi baru dalam perkembangan
konstruksi bangunan rumah di Indonesia guna menciptakan pembangunan yang efektif.dan
efisien. PT.Solusi Bangun Indonesia Thk melalui departemen Research Center berinovasi
dalam™ pembuatan mesin 3D Concrete Printer dengan dimensi 6x6x6 meter yang
diharapkan dapat membuat konstruksi bangunan rumah dengan mempertimbangkan
keamanan struktur mesin. Pada penelitian ini penulis merancang struktur mekanis 3D
Concrete Printer 6x6x6 meter dengan memilih menggunakan material steel pada struktur
yang dirancang dan memilih beam IPE 140 pada struktur sumbu x dan z, serta memilih
beam SHS 125x125x5 pada struktur sumbu y. Nilai defleksi yang didapatkan pada struktur
sumbu x sebesar 4,0799 mm, struktur-sumbu-y sebesar 5,5361 mm, dan gaya buckling
struktur sumbu z sebesar 9269,8889 N. Mekanisme pergerakan struktur 3D Concrete
Printer 6x6x6 meter akan digerakkan oleh rack pinion. Ukuran modul rack pinion yang
digunakan pada sumbu x adalah 4 mm, sedangkan pada sumbu y dan z adalah 5 mm. Selain
digerakkan oleh rack pinion, pergerakan struktur dibantu dengan bantalan HIWIN linear
guide bearing. Selain itu, hex.socket screw M6x1 merupakan baut yang digunakan untuk
menyambungkan rack ke struktur dan HGR20 ke struktur; serta untuk penyambungan antar
struktur menggunakan baut M10x1,25.

Kata Kunci: 3D Concrete Printer, Struktur, Beam, Defleksi, Buckling, Rack Pinion, Baut,
Bearing
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MECHANICAL STRUCTURE DESIGN 3D CONCRETE
PRINTER 6X6X6 METER

Edwin Anugrah Effendy'?, Mochammad Sholeh?, Djoko Nursanto?

1. Mechanical Engineering Study Program — EVE, Department of Mechanical Engineering, State
Polytechnic of Jakarta, Ul Depok.Campus, 16424,
2. EVE Workshop, PT Solusi Bangun.Indonesia Thk. Narogong Plant.
edwin.evel5sbi@gmail.com, moch.sholeh@mesin.pnj.ac.id, djoko.nursanto@sig.id

ABSTRACT

The use of 3D Concrete Printer a new innovation inthe development of house construction
in Indonesia:in order to create an effective and efficient development. PT. Solusi Bangun
Indonesia Thk through the Research Center innavated in the manufacture of a 3D Concrete
Printermachine with dimensions of 6x6x6 meters which is expected to be able to construct
house buildings by considering the safety of the machine structure. In this study, the authors
designed the mechanical structure of the 3D‘Concrete Printer 6x6x6 meters by choosing to
use steel material in the designed structure and choosing IPE 140 beams on the x and z
axis structures, and choosing 125x125x5 SHS beams on the y axis structures. The deflection
value obtained on the x-axis structure is 4.0799 mm, the y-axis structure is 5.5361 mm, and
the buckling for the z-axis structure is 9269.8889 N.. The movement mechanism of the 3D
Concrete Printer 6x6x6 meter structure will be driven by a rack pinion.module rack pinion
used on the x-axis is 4 mm, while on the y and z axes it:is 5 mm. In addition to being driven
by a rack pinion, the movement of the structure is assisted by the HIWIN linear guide
bearing. In addition, the hex socket screw M6x1 is @ bolt used to connect rack to the
structure and HGR20 to the structure, as well as for.connection between structures using
M10x1.25 bolts.

Keywards: 3D Concrete Printer, Structure, Beam, Deflection, Buckling, Rack Pinion, Bolt,
Bearing
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diterima. Penulis menyadari bahwa laporan tugas akhir ini jauh dari sempurna. Oleh
sebab itu penulis'mengharapkan kritik dan saran. Semoga laporan ini bisa bermanfaat
bagi para pembaca.
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PT Solusi Bangun Indonesia.Tbk merupakan perusahaan yang
bergerak dalam industri bahan bangunan, yaitu Ssemen[1]. Selain semen, PT
Solusi Bangun Indonesia Thk juga bergerak dalam pengembangan mortar
untuk konstruksi-bangunan[2]. Di Indonesia, penggunaan.mertar sudah
sangat jpopuler, di mana dalam membangun sebuah konstruksi ‘selalu

digunakan[3].

7]
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Latar Belakang

Teknologi yang berkembang semakin pesat di bidang mortar
memberikan pengaruh terhadap metode pembangunan dan sudut pandang
para pelakunya[2]. Oleh karena itu,~hal ini harus dimanfaatkan sebaik
mungkin oleh pengguna teknologi. di-masa kini, agar teknologi tersebut
dapat digunakan secara efektif dan efisien dalam suatu pekerjaan
konstruksi.

Direktorat Jenderal Perumahan.menyatakan bahwa dalam kurun
2020-2024, ditargetkan pembangunan 51.340 unit rumah susun, 10.000 unit
rumah khusus, 813.660 wunit rumah swadaya, 262.345 unit PSU
perumahan[4]. Hal tersebut menandakan bahwa dibutuhkan suatu teknologi
yang dapat membangun rumah dengan waktu yang cepat secara efektif dan
efisien. Teknologi 3D Printer merupakan teknologi yang dapat menunjang
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kebutuhan tersebut.

Pada 24 Januari 2022, PerusahaanStart-up asal Yogyakarta,
Autoconz, berhasil membangun rumah tipe 36. Rumah tipe 36 tersebut
berhasil dibangun selama 3 bulan hingga layak huni[5]. Hal tersebut
menjadikan konstruksi rumah pertama di Indonesia yang dibangun dengan
menggunakan teknologi 3D Printing.
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Melihat perkembangan 3D Printing di Indonesia, PT. Solusi Bangun
Indonesia Thk. melalui departemen Research Center memutuskan untuk
mengembangkan mesin 3D Printing untuk membangun suatu konstruksi
rumah dengan skala mesin 6x6x6 meter. Untuk membangun suatu mesin
dengan skala 6x6x6 meter, diperlukan konstruksi struktur mesin yang kokoh
agar dapat menunjang proses pencetakan mesin'3D Concrete Printer.

Dalam  penulisan tugas akhir 3D Concrete Printer,.terdapat dua
fokus bahasan yaitu struktur mekanis dan sistem kontrol dan elektrik.-Pada
tugas akhir ini, penulis fokus pada struktur mekanis 3D Concrete Printer. di
mana penulis akan merancang struktur mekanis 3D Concrete Printer,
sehingga struktur yang dirancangsmampu berdiri dan tidak rubuh pada saat

akan dibangun.

Perumusan Masalah

Berdasarkan latar belakang yang telah diuraikan di atas, rumusan
masalah yang harus diselesaikan adalah.merancang struktur 3D Concrete
Printer berdimensi 6x6x6 meter yang aman.

Tujuan
1.3.1  Tujuan Umum
Tujuan. umum dari tugas.akhir ini yaitu dapat merancang
mesin 3D Concrete Printer berdimensi 6x6x6 meter dengan fokus

pada struktur mekanis.

1.3.2 Tujuan Khusus
Tujuan khusus dari tugas akhir ini yaitu:
1. Menentukan ukuran dan profil struktur yang akan digunakan
pada mesin 3D Concrete Printer berdimensi 6x6x6 meter.
2. Menganalisis keamanan dari struktur batang mesin 3D Concrete

Printer 6x6x6 meter.
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- 3
o
=
N
& = 14 Batasan Masalah
= o
%‘. § Batasan masalah pada tugas akhir ini yaitu:
:‘;’: s 1. Tidak membahas mengenai mortar.
o . : :
o 2. Tidak membahas mengenai extruder beserta konstruksi pendukungnya.
§ 3. Tidak membahas pondasi serta base struktur ‘3D Concrete Printer
:Er' dianggap rata‘dan sejajar antar framenya.
% 4. Tidak membahas perihal penentuan sistem mekanis yang.digunakan
Q y .
[} serta tidak membahas,perihal motor dan gearbox
g 5. Tidak membahas sistem kontrol dan elektrik.
9
-
@ 15 Lokasi

Tugas akhirini dikerjakan pada salah satu departemen di PT Solusi
Bangun Indonesia Tbk yaitu-Research Center, sedangkan perancangan
dikerjakan di EVE Workshop.

1.6° = Metode Penyelesaian Masalah
Metode yang digunakan untuk tugas akhir ini yaitu identifikasi
masalah, perancangan,.pengujian, serta analisis data yang berhubungan
dengan perancangan. “Perancangan dilakukan dengan melakukan

perhitungan manual.

: Jaquins ueyingaluaw uep uejwnjuedusaw eduej 1ul siny eAie) yninjas neje ueibeqas diynbusw buesejqg ‘L

1.7  Manfaat
Manfaat dari perancangan 3D Concrete Printer yaitu:
1. Rancangan struktur 3D Concrete Printer yang sudah dibuat, dapat
dibangun.
2. Rancangan struktur 3D Concrete Printer telah tervalidasi keamanannya,
sehingga tidak perlu khawatir saat akan dibangun.
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Sistematika Penulisan
Sistematika penulisan tugas akhir ini sebagai berikut:

Bab I Pendahuluan
Pada Bab Pendahuluan, menjabarkan tentang latar belakang
masalah, rumusan masalah; tujuan, batasan masalah, lokasi, metode

penyelesaian masalah, manfaat, dan sistematika penulisan.

Bab Il Tinjauan Pustaka

Pada«Bab Tinjauan Pustaka, menjabarkan tentang teori
mengenai 3D Concrete Printer, jenis struktur yang-.digunakan, dan
data pendukungnya untuk kelengkapan analisis data.

Bab 111 Metodologi
Pada Bab Metodologi, menjabarkan tentang metode dan alur
yang digunakan dalam merancang: struktur: mesin° 3D Concrete

Printer 6x6x6 meter dengan diagram.alir.

Bab IV Pembahasan dan Hasil

Pada Bab Pembahasan dan Hasil, menjabarkan tentang
pembahasan pada“proses di*Bab IIl, serta data hasil dari proses
perancangan struktur' mesin 3D.Concrete Printer.

Bab V Kesimpulan dan Saran

Pada..Bab Kesimpulan dan Saran, penulis® melakukan
kesimpulan darihasil-perancangan.struktur-mesin 3D Concrete
Printer, dan memberikan saran dari pengalaman penulis saat

melakukan penelitian.
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5.2

BAB V

KESIMPULAN DAN SARAN

Pada bab ini, akan dipaparkan.ringkasan hasil analisis data yang

telah dilakukan pada bab..sebelumnya. Dariringkasan tersebut akan

dipaparkan kesimpulan dan saran untuk penelitian selanjutnya.

Kesimpulan

1.

Saran

Profil struktur yang digunakan pada sumbu x dan sumbu z adalah
IPE 140 sedangkan pada sumbu y adalah SHS 125x125x5.

Struktur yang digunakan pada 3DCP. 6x6x6 Meter aman, karena
nilai defleksi pada struktur sumbu X dan Y lebih kecil dibanding
nilai defleksi izin serta nilai_ gaya buckling pada struktur sumbu Z

lebih besar dibanding gaya buckling yang bekerja.

Optimalisasi desain dengan memikirkan proses bongkar pasang
yang mengurangi penggunaan baut. Hal ini untuk mempercepat
proses bongkar pasang.

Penelitian dilanjutkan untuk membahas sistem mekanis dan extruder
dari mesin 3D Concrete Printer6x6x6 Meter.

Penentuan dan perhitungan pondasi struktur mesin 3D Concrete
Printer 6x6x6 Meter.
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b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
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Lampiran 1 Jadwal Pelaksanaan Tugas Akhir

| Proosal

Classroom Semester 6
Il |Pelaksanaan

IV [Sidang Tugas Akhir (TA)

V |Wisuda — t
© Hak Cipta milik Politeknik Negeri Jakarta
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Lampiran 2 Spesifikasi |-Bearr

P

Medium width I-beams (IPE), hot-rolled (selection) of. DIN 1025-5 (1994-03)

S cross-sectional area W axial section modulus
| second moment of inertia m  linear mass density
Material: Unalloyed structural steel DIN EN 10025-2, e.g. S235JR

Delivery type: Standard lengths, 8 mto 16 m £ 50 mm with h < 300 mm,
Bmto 18 m = 50 mm with h = 300 mm

For the bending axis Tracing dimension
nation Dimensions in mm X=X Y-y accord, to DIN 997
B m' 1 w, I W, wy d
IPE h b s t r | em® | kgym | cm* em® | emt | em mm mm
100 100 55 41 67 7 10.3 81 ”m 342 15.9 58 30 B4
120 120 64 4.4 6.3 7 13.2 104 318 53.0 27.7 8.7 36 B.4
140 140 73 4.7 69 7 164 129 541 773 44.9 123 40 n
160 160 82 5.0 7.4 9 20.1 158 869 | 109 68.3 16.7 a4 13
180 180 N 53 8.0 9 239 188| 1320 146 101 222 50 13
200 200 | 100 56 85| 12 285| 224| 1940| 194 142 285 56 13
240 240 | 120 62 88| 15 39.1| 307 3890 324 284 47.3 68 17
270 270 135 66| 102 15 459 36.1| 5790 | 429 420 62.2 72 VA
300 300 160 7.1 107| 15 53.8 42.2| 8360 | 557 604 80.5 80 23
360 360 170 80| 127| 18 727 57.1| 16270 | S04 | 1040 123 90 25
400 400 180 86| 135 21 B4.5 66.3| 23130 | 1160 | 1320 146 96 28
500 500 | 200 | 102 | 16D 21 116 90.7 | 48200 | 1930 | 2140 214 110 28
600 600 | 220 | 120 | 180 24 156 122 | 92080 | 3070 | 3390 | 308 120 28
== | I-profile DIN 1025 - S235JR - IPE 300: Medium width I-beams with parallel flange surfaces,
h = 300 mm, from S235JR

© Hak Cipta milik Politeknik Negeri Jakarta
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1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
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ampiran 3 Spesifikasi SHS 125x125x5
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oo ..
5§ &2
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e 3 -
Eziz
3T HS 125x12
E237 S x125x5
m
5 RIE
Geometr:
3 2 Fa 2 SHS 125x125x5
5955 oot h i . see
=5 = B Thickness t 50 mm i
3 g gg Outer cormer radiss fo W00 mm ' 1y ¢
5 § g' [ Inner comer radius [ 50 mm t
w
T g gm Depth of straight partion of web d 1050 mm =
m — 20
2 395
g' -8 c Sectional Area
=5 2 =
= a 2 Seatioral arsa A B om? s
= a a: -~ Y
e
< s Bendi
338 "“
g' 3 o) b Area moment of inertia sbout y-asls Iy 56300 cm
o o= Polar area mament of inertia I 106X omd
i = n P
13 H
g %. gs' Radius of gyration about y-ais iy 488 mm E
B = & = Peiar radius of gyrefion b 687 mm rer]
- s
2 ? -~ 3 Statical moment of ares ahout y-ads ma Sy 573 on?
—
[ g-g Elestic section modulis about y-axis. Wy 8840 o
m o 3
g xES
3 2_ E'g Shear
> = g Shear area in y-direction A, 1026 om?
FE52
a ==
: e E § Torslon
z : == Torsloral constant h 88383 em!
g. g_ §g Torsional constant {52, Venart) I sivan 175 emt
w oo g-n. Torsional constant (Bred!) It Brot BBIAT omt
— = O N L M
-
E. 8 TS Secondary torsional constant ls 183 omt
g‘ g 3 Section modulus for brsion Wy 13286 gmd
— —H ()
m -
3 § 'f<b Warping
g g g Warping ordinale with respect ko shear centar ria u 076 om?
a o= 'Warping constant with respect o shear center Iy 474 gmf
% g g ‘Warping radius of gyration with respect o shear ks 0T
N ~
° E Warping section modulus with respect to shear center Wiy 623 om*
T B
o Eé_ Warping stalical moment with respect Io sheer center M S, 073 omt
| = —
5 ]
g Plasticity
E Plagsic seation modulus sbout y-gda Woiy 10408 cm?
; Plastic shape factor about y-ads Oy umr -
o PPlastic shear anéa in y-direction Agly 1200 om?
E Plastic limiting nomal force Ny 548782 &N
o miing shesar foroe in ydi Voiy 162813 &N
%~ Flastic limiting bending moment about y-ads Maly 2446 kNm
c
Y
=} Other
w
E Weight G 183 Wgim
E Surface area per unit length Am 0483 mim
3 Volume WV 23300 ¢mim
§ Section factor AN 206682 1m
F Cefl aroa A 14352 om?
-



Lampiran 4 Katalog Rack Gear

SRF-H - SRFD-H Module 1.5 ~ 6

Hardened Racks w3 Sariss

Specifications
Precision grade | KHK R 001 grade 5 *
Gear teeth Standard full depth A
Pressure angle | 20° I | B
Material S45C -J*— ——————————— — "E —
ol &
Heat treatment | Tooth surface induction hardened
Tooth hardness | 50 ~ 60HRC * *
RF
Surface treatment | Black oxide coating
% The precision grade of J Serles products 1s equivalent to the value shown In the table.
# % Due to the decarburization layer of about 0.5 mm thickness, the rectangular surface have (less than HE187) hardness.
Calalo-g No. Module [No. of testh] Shape Total length |Face width| Height Height to pitch line Allowable force (M) Allowable force (kgf) Weight
A B 3 D Banding strength| Surface durability | Bending strength | Surface durability (k)
SRF1.5-1000H m1.5 212 99903 15 20 18.5 1960 1110 200 113 2.18
SRF2-1000H m2 160 100531 20 25 23 3480 2000 355 204 363
SRF2.5-1000H m2.5 128 1005.31 25 30 27.5 5440 3160 555 322 543
SRF3-1000H m3 106 RF 99903 30 35 32 7840 4590 799 468 7.53
SRF4-1000H mé 80 100531 40 45 41 13900 8310 1420 847 12.9
SRF5-1000H mb5 64 1005.31 50 50 45 21800 13200 2220 1340 17.8
SRF6-1000H mbé 53 999.03| 60 60 54 31400 19200 3200 1960 25.4
© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

\ 1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Lampiran 5 Katalog HIWIN Linear Guide Bearing

HG Series
Heavy Load Ball Type
2_1-13 Dimensions for HIWIN HG Series —
3 ki kit A

(1) HGH-CA / HGH-HA

4 Foy = +
G L
e s
=Ml
\\ -
T e
=x & e
= .
f'!_ = fl:;'- ;_ S _
E

o
® H (= ==

E 2 ; Basic = Basic =
i Static Rated =
Dimensions ) . . ) . ) Maunting Dysermic Stakic atic Rate Weight
of Assembly Dimensions of Block [mm] Dimensions of Rail [ram] Baltfor Liad Tk Moment
Model Ho,  Imm) Rk ety Hatiay

M, M, M, Block Rail

H# N WEECL L KK 6 Md T H HWH D &P E mml CENGON gy ohom k-m g kg

HEHISCA 28 83 95 34 26 4 26 3% S04 10 485 53 M&xS & 795 77 15 15 75 53 45 &0 20 Méads 1138 [l 0ir  od0 0i0 BI8 145
KEH28CA % S 715 1235 W75 293 02 020 020 030
W L6 12 4L 32 & 12 MGxi B & & 20 1595 B5 & A0 20 Mosle 221
HEH28HA S0 652 927 124 2118 3550 0350 035 035 039
HGH25CA 3 58 84 157 2548 3645 0&2 03] 033 05
40 55 125 4B 35 45 & 12 M&S B 10 9 23 22 1N 9 7 60 20 Méde 321
© H kc. t _I.k P I’t HGHISHA 50 7A4 1044 185 3275 avAL 056 057 057 049

Hak Cipta:

\ 1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Lampiran 6 Rencana Anggaran Biaya

Rencana Anggaran Biaya

HGHZOCA

Spur Gear m5

Rack Gear m5

i

POITEKNIK
NEBGERI

63

9.630

No Nama Barang Gambar Harga Jumlah Total
1 |IPE 140 Rp 2.219.335 6 Rp 13.316.010
2 [SHS 125x125x5 2 Rp 13.137.372

1.21

6.000

.837.780

Rp
p

R

3.910.530

2.852.148

S
]
Mur M16 25 114.500
— J
11 |Grinding disc 4" ° Rp 6.030 30 Rp 180.900
12 |Grinding wheel 4" @ Rp 4.500 30 Rp 135.000
Total Rp 254.796.703
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Lampiran 7 Ukuran Pinion Gear Sumbu X

Nama Simbol Rumus Hasil (mm)
Modul m 4
Jumlah gigi T 14
pitch circle dl m*T 56
Diameter lingkaran
kepala atau dk (T+2)*m 64
addendumcircle
Diameter lingkaran
kaki atau dedendum df d1-(2,5*m) 46
circle
Tinggi kepala gigi hk 1*m 4
Diameter lingkaran
dasar atau base db d1*cos@ | 52,622787
circle
Kelonggaran atau
Cl 0,57*m 2,28
clearance
Circular pitch t m*TT.« [ 12,566371
Tinggi kaki gigi atau
681 Kakl S8 hf 1,25%m 5
dedendum
Tineei kepala gigi
inggi kepala gigi i o a
atau addendum
Tinggi gigi atau
h hf+Hk 9
whole depth
Tebal gigi atau tooth
) C t/2 6,2831853
thickness
Lebar gigi atau face
El8 b 10*m 40

width
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Lampiran 8 Ukuran Pinion Gear Sumbu Y

Nama Simbol Rumus Hasil (mm)
Modul m 5
Jumlah gigi " 14
pitch circle d1i m*T 70
Diameter lingkaran
kepala atau addendum dk (T+2)*m 80
circle
Diameter lingkaran
kakiatau dedendum df d1-(2,5*m) 57,5
circle
Tinggi kepala gigi hk 1*m 5
Diameter lingkaran
&% db d1*cos@ | 65,778483
dasar atau base circle
Kelonggaran atau
Cl 0,57*m 2,85
clearance
Circular pitch t m*TT 15,707963
Tinggi kaki gigi atau
S\ Wit hf 125*m | 6,25
dedendum
Tinggi kepala gigi at
inggi kepala gigi atau K n A
addendum
Tinggi gigi atau whole
EBIEIE h hsHk™ | 11,25
depth
Tebal gigi atau tooth
, c t/2 7,8539816
thickness
Lebar gigi atau face
816 b 10*m 50

width
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Lampiran 9 Ukuran Pinion Gear Sumbu Z

Nama Simbol Rumus Hasil (mm)
Modul m 5
Jumlah gigi T 14
pitch circle dl m*T 70
Diameter lingkaran
kepala atau addendum dk (T+2)*m 80
circle
Diameter lingkaran kaki
' ngkaran of d1-(2,5*m) 57,5
atau dedendum circle
Tinggi kepala gigi hk 1*m 5
Diameter lingkaran dasar
I 'ne ! db dl*cos@ |65,7784835
atau base circle
Kelonggaran atau
Cl 0,57*m 2,85
clearance
Circular pitch t m*]T 15,7079633
Tinggi kaki gigi atau
4 hf 1,25%m 6,25
dedendum
Tinggi kepala gigi at
inggi kepala gigi atau Lk n f
addendum
Tinggi gigi at hol
INEE! B151 'R ey h hf+Hk 11,25
depth
Tebal gigi atau tooth
) C t/2 7,85398163
thickness
Lebar gigi atau face width b 10*m 50




Sieel . Harga

Stesl: Pengelasan

Siesl . Kecepatan Panas Sieel . Ketahanan Korosi Steel : Keringanan

NEGERI
JAKARTA

Aluminium : Kecepatan P Aluminium - Ketahanan k Aluminium - Keringanan Aluminium - Pengelasan Aluminium : Harga

Lampiran 10 Hasil Survey Pemilihan Material

Hak Cipta : - ‘ ‘
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan men: tkan sur
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulis:
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta




Aluminium vs Steel

Karakteristik Aluminium |Steel O Aluminium O Stee|
Ketahanan terhadap panas 1,5 4.7 Ketahanan terhadap panas
Ketahanan korosi 4,9 4 5
Ringan 4,7 4,2
Kemudahan Pengelasan 1,6 4,9
Harga 1,7 4,5

Harga - Ketahanan korosi
Kemudahan Pengelasan _— : Ringan

Karakteristik Bobot [Aluminium| Steel
Ketahanan terhadap panas 20% 6% 19%

Ketahanan korosi 30% 29% 24%
Ringan 30% 28% 25%
Kemudahan Pengelasan 15% 5% 15%
Harga 5% 2% 5%
Total 100% 70% 87%

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Lampiran 11 Hasil Survey Pemilihan Konsep Desain

Kemudahan Instalasi
4
5
5
4
5
4
4
4
4
] 5

Hak Cipta : - ‘ ‘
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan men: tkan sur
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulis:
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta




Pemilihan Konsep Desain

Karakteristik Konsep 1 |Konsep 2 BEoRstpL Seeapd
Kemudahan instalasi 4.4 3,2 Kemudahan instalasi
Maintenance 4 2,7 X
Kemudahan pembuatan 3.7 3,7
Harga 4.2 2,6

Harga Maintenance
Kemudahan pembuatan

Karakteristik Bobot Konsep 1 |Konsep 2

Kemudahan Instalasi 30% 26% 19%
Maintenance 30% 24% 16%
Kemudahan Pembuatan 30% 22% 22%
Harga 10% 8% 5%

Total 100% 81% 63%

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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116 Materials science: 4.1 Materials
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: Material characteristics of solids

3

n Solid material

3

x Melting | Boiling | Latent | Thermal | Mean | Specific | Coefficient
E Density temp- temp- heat of conduc- specific | electrical of linear
= Material erature erature fusion tivity heat resistivity | expansion
a at 1013 bar | at 1,013 bar | st 1.013bar | at20°C | at0-100°C | at20°C 0-100°C
- 0 0 Ly q 4 ¢ €20 @

3 kg/dm? °C “C kg | Wim-K) | kiitkg - K) [€2 - mm?/m| 1/°Cor 1K |
] Aluminum (Al) 2.7 659 2467 6 | 204 0.94 0.028 | 0.0000238
5 Antimony (Sb) 6.69 630.5 1637 163 | 22 0.21 0.39 0.0000108
% Asbeslos 2.1-2.8 | ~ 1300 v - - 0.81 - -
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166

Material science: 4.8 Light alloys

Aluminum, wrought aluminum alloys
Aluminum and wrought aluminum alloys,

cof. DIN EN 485-2 (2004.09),

non-heat treatable {selection) DIN EN 754-2, 755-2 {2008-06)
: Delive , Tensile | Yield |Eiong.at
?nlqnmon Pt Material | Thickness/ s AR
material DCY . y| diameter strangth ' | trangt
o4 i condition i R Rooz EL Examples
R R|S Nmm? | Nmm? %
Al 995 p |FH12 « 200 =60 =20 75 Equipment manufacturing,
{1050A) o~ x|OHM =80 6G0-95 - % pressure vessels,
r |H14 =40 100-13% =70 6 signs,
0694 | w8 | e B T
- | = lw|[O HIM 1.5-29 65-95 > 20 26
30-59 65-95 =20 29
Al M « | - | pEHN2 « 200 » 95 > 35 25 Equipment manufacturing,
(3103) r |O KM =60 95-130 | =35 75 | extruded parts,
* K14 <10 130-165 | =110 6 | vehicle superstructures,
heat exchangers
05-1.4 | 90-130 =35 19
- | o |w o HIM 15-28 | 80-130 > 35 2
30-59 | 90-130 =35 24
Al Mn1Cu « | - | p|RHNZ = 200 =95 > 35 25 | Roofing,
(3003) 2 |0, KT =80 95-130 | =35 25 | facades,
T |He =40 130- 165 =110 o load bearing structures
In matal working
05-14 | 95-135 | =35 1?7
- | e | w|OHM 15-29 | 95-135 | =35 20
30-58 | 95-135 =35 23
Al Mgl o |- | p|FHN2 =200 =100 =40 18 | Roofing,
(5008) : OB < 80 100-145 | > 40 18 | facades,
z M4 =40 = 140 =110 6 | windows, doors,
hardware
05-149 | 100-145 | =35 19
- | % |w|OHIM 1.5-29 100-145 | =35 20
3.0-59 100-145 | =35 2
Al Mg2Nn0.3 p |FH112 = 200 = 180 = 60 16 | Equipment and devices for
(5251) « |- |2z |OHIM =80 150-200 | =60 17 | the food industry
: |H1e =30 200-240 | > 160 5
05-14 | 1680-200 | =60 14
- e | w|OHM 15-29 | 180-200 | =60 18
30-59 | 180-200 | =60 18
Al Mg3 o | - | p|RHI2 < 150 =180 =80 1@ | Equipment manufacturing,
(5754) : o HmMm =80 180-250 | =80 16 | aircraftindustry,
z |H =25 240-290 | =180 4 | body parts,
mold making
05-14 | 190-240 | =80 14
-l e |w ORI 15-29 | 190-240 | =80 16
30-59 | 190-240 | =80 18
Al Mg5 « | — | p |FHN2 =200 =250 =110 14 | Opticai equipment,
(s018) ¢ |0, HIY =80 250-320 | =110| 16 |packaging
z |H14 =40 270-350 | =180 Kl
Al Mg3Mn o | - | p|FRHNM2 200 = 200 =85 10 Container construction,
{5454) 0, H111 * 200-275 | =88 18 | including pressure vessels,
— condusts,
05-14 215-27% =8 13 tank and silo trucks
- | *|w|OHIM 15-28 | 215-275 | = &5 15
30-58 | 215-275 | =85 17
A MgASMN0T | o | - | p |FHIT =200 =270 =110 | 12 | Mold making and
(5083) z [0, HIN =80 270-350 | = 10| 18 | construction of jigs and fix-
z |[H12 =30 > 280 > 200 6 | lres, machine frames

W For simplification all designations and material numbers are writtan without the addition “EN AW.*
2 Delivery forms: R round bar; S sheet, strip
* DC Delivery condition: p extruded; z drawn: w cold-rolled
% Malterial condition, ske page 165
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Lampiran 13 Karakteristik Material Steel

Material characteristics of solid, liquid and gaseous materials

Solid materials (continued)
—
Melting Boiling Latent Thermal- Mean Specific | Coefficient |
Density| temp- temp- heat of conduc- specific | electrical of linesr |
Material erature ersture fusion tivity heat resistivity | expansion |
at 1.013bar | ot 1.073 bar [ st 1073 bar | at 20°C at 0-100°C at 20°C 0-100°C
o ) i qQ A c ©20 ay
kg/dm? s S n kJ/kg WAmM- K) | kJikg - K [ mm?/m| 1/°C or 1K
Sodium (Na) 0.97 97.8 890 113 126 1.3 0.04 0.000071
Steel, unalloyed 7.85 ~ 1500 2500 205 48 -58 0.49 0.14-0.18 | 0.0000118
Steel, alloyed 1.9 = 1500 - - 14 0.51 0.7 0.0000161
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Unalloyed structural steels

Unalloyed structural steels, hot-rolled

cf. DIN EN 10025-2 (2005-04), replaces DIN EN 10025

Notch Yield strength A, Elonga-
Steel type impact Tensile in N/mm?(or tion
Material | pon |  @neroy str;:gth product thickness in mm | 8t frac- Pro?eni‘es.
: i t twre | application
DGS!QMUOH number at KV N/mm’ <16|>16]|>40 | >63 AM PP
o J =40 | =63 | =80 %
Structural and machine construction steels
Non-weldable, simple
§185 1.0035 - - - 290-510 85 | 176 | 175 | 175 18 atesl constructions
S235JR 1.0038 | FN | 20 : _
S235J0 1.0114 | FN 0| 27 | 360-510 | 235 | 225 | 216 | 215 26 | Basic machine parts,
S236J2 1.0117 FF | =20 weldments in steel and
machine construction;
S275JR 1.0044 | FN 20 levers, bolts, axles,
S$275J0 1.0143 FN 0| 27 410-560 275 | 265 | 255 | 245 23 shafts
S275J2 1.0145 | FF | -20
S356JR 1.0045 | FN 20
S368J0 1.0663 | FN 0| 27 470-630 | 355 | 345 | 335 | 325 22 . .
Highly stressed weld-
S35642 1.0577 FF | =20 ments in steel, crane
S355K2 | 1.0596 | FF [ -20 [ 40 | 470-630 | 355 | 345 | 335 | 325 | 22 |3nd bridge construction
S450J0 1.0590 | FF 0| 27 550-720 | A50 | 430 | 410 | 390 17
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Lampiran 14 Komposisi Material Steel

128 Materials science: 4.3 Steels, Steel types

Selecting structural steels by application

exdi) jeH

epeyer Laban yiuyaujod yijiw eydid ey S

eyieyer 11963 JiuyaIjod uizl eduey

—-{ Required properties are not achieved i——‘

| Far selection according to chemical compaosition, see page 129 l

" DO type of deoxidation: AN semi-killed steel; FF killed steel with nitrogen binding elements
2l Additional alloying elernents: niobium 0,06 % max.; vanadium 0.15% max.; titanium 0.06 % max.

N —t
=~
5 b ToTo
58833
S 3a3
e g c@
3 253
mT o0
s 8 33
e e E [
Sg3s {  Unsloyedsteels |
c 9 a O '
32ch
z ?B 20 |
o | E E-S Heat trestment, &.g. hardening o Heat troatment intendsd
g8 T8 quenching and tempering not intended (page 129}
533
8 33
,3, S =0
3236 Selection by
o Main charactecistics are determined by
T 238 application
= 3 T £
8§ S5¢c |
53 &% |
ﬁ g &E‘ structeral steels Compasition Purity grade Deoxi-
x‘ 1) (page 130} « carbon (C) = manganesa (Mn) | + phosphorus (P) dation
wS 38 « silicon {Si)  + copper (Cu) + sulphur (S}
c3d g Minkum Type of steel, sk vaksss o % i RN
e = g .77 requirements designation HETL Y00 WY
53 2= c | M| si|Jew | e | s | ~n |Dpo¥
= i A
o 2 E;'a. + strength 5185 not specified not specified -
- - =
o
o= « strength £205, E335, R |
E = -8-8 = Soughiess £380 nul specified 0.045 | 0.045 | 0.014 FN
m o 3
=T R S2350R 017 | 140 ~
S3go v atrongh
x5 = + toughness S2750R 021 | 150 . 035 | 0035 | 0035 | 0012 | FN
= .
2282 oy S385IR 024 | 1.60 | 056
et - [
S 583 §235.10 017 | 140 =3
. e =X 1 055 | 0.030 | 0030 | 0.012 FN
£9233 * Sranom s275l0 018 | 150 | - |
na Bg + higher toughness ———— ! =
278  waldability $356J0 020 | 160 | 055 | 0012 | FN
- 8 T3 0.55 0030 | 0.030
e 53 5450107 020 | 170 | oss 0025 | FF
— En
o E‘: S23542 017 1.40
3 &g e 055 | 0.025 | 0025 | 0012 | FF
c o ath §27542 018 | 150 | -
g .B =4 + highest toughness
= o : s S386.42 020 | 160 | 055
E S8 Yoy 055 | 0025 | 0025 | - FF
§ g: 5355K2 020 | 180 | 055
T T e
o o 3
T g o 1
g E 2 [ Mare steel groups, 9.9 |
= —
- * cold-rolled flat products * pressure vesssl steels * concrete reinforeing steels
= of high-strength steols = packaging steal sheet and strip * prestressing steels
z, = flat products for cold worang * stoels for pipes and tubes * magnetic stesl sheet
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Lampiran 15 Komposisi Material Aluminium

Material science: 4.8 Light alloys 165

Aluminum, wrought aluminum alloys: Designations and material numbers

Designations for aluminum and wrought aluminum alloys of. DIN EN 5732 (1994-12)

The designations apply to wrought products, e g. sheet, bars, tubes, wires and for wrought parts.

Designation examples: EN AW - A1 99,98

EN AW - Al Mg1SiCu - H11Y

Chemical composition, purity

Al9998 -
M@1SiCu =

EN European standard
AW Alumnum wrought products

pure sluminum, degree of purity 99 98% Al
1% Mg, low percentage of Si and Cu

Materinl condition (excerpt) of . DIN EN 515 {1963.12)

NMeaning of the

Condition | Symbol | Meaning of the symbaol matérisl conditions
m?y’o F Wrought products are manufactured without specifying mechanical zmn:’;m
Sition limits, g.g. tensile strength, yield strength, elongation at fracture ationa
spher. 0 Spheraidizing can be replaced by hot working To restore worka
cidized o Solution annealed, cooled slowly 1o room temperature bitity after cold
02 Tharmomechanically formed, highest workabitity working
Work M1z | Work Fardenad with the following hardness grades: To assure guaran.
hardened to H12 H14 H18 HIE teed mechanicel
H1g | Ve hard 1 hard ¥ hard %a hardy values,
H111 | Annealed with subsequent stight work hardening e.g. tansile strength
H112 | Skight work hardening yteld strength
Heat ™ Solution annealed, stress refieved and naturally age hardened, not redressed | To incresse in ten-
treated T2 Quenchusd (e T1, cold worked and naturally sged sile strength, yield

T3 Solution heat trested, cold worked and naturally age hardened

T3510 | Solution annealed, stress relieved and naturally aged
T3511 | Like T3510, redressed to hold the lmit deviations

T4 | Solution annealed, naturaily age hardened
14510 | Solution annealed, stress relieved and naturally age hardened, not redressed

T6 Solution annealed, artificially aged
T6510 | Solution annealed, stress relieved and artificially aged, not redressed

T8 |Solution annealed, cold worked, artificially aged
Ta Solution annealed, amificially aged, cold worked

strength and hard-
ness, reduction of
the cold workability

Material numbers for aluminum and wrought aluminum alloys of. DIN EN 573-1 (1994-12}

Matenal numbers apply to wrought products, e.g. sheel, bars, tubes, wires and for wrought parts,
Designation examples: ENAW -1
N AW 51sd

EN European standand Indicates that country-specific [imits deviate
AW Aluminum wrought products from: the original alioy.

L |
Alloy groups Alloy modifications Type number
Numbert Group  |Number| Group o Within an alloy group, €.g.
c — Origanal alloy 1 : !
1 |poreAl | 5 | AMg 1-9 — Alloys that deviate | | roow S2ch (vpels assigned
2 AlCu 6 AIMgSi from the origing slioy
3 AlNn 7 AlZn
4 AlSi 8 other




Lampiran 16 Gambar Struktur 3D Concrete Printer 6x6x6 Meter

© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Corresponding Symbols

v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 | 12563 | 32 76 | 08| 04|02

Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )

for Measurement Deviations ((deviation in mm)

Fillets and Chamfers

Angles (in® and )

Dimension in mm Dimension in mm Length of Shortes Leg
Accuracy Class
05 1 33 ] 66 | 0 20 | 400 | 1000 | 2000 | 05| 3] 6 | 30 [ 20| 05 [ 05 ] 05| 05 | 05
/S0 2768 fo to to to to 0 to to to| to| to | to | to | to | to | to | to | to
3 6 50 | 120 | 400 | 1000 | 2000 | 4000 | 3 | 6 | 30|20 4003 [ 5 |3 |3 |3
f Fine £0,05| 0,05 | x01 | £075 | 202 | 03 | £05 | 08
_ +02|%05| +1 | 2 | x4 | £7 |230'|220 | 5107 | 15
m Medium £01 | *01 | 202 | *05 | 205 | *08 | £12 | #2
¢ Rough +02 | 03 | £05 | *05 | £12 | #2 | £3 | t4 113 1 [230 (215 | 2107
+04| 21|22 | x4 | 28
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 +3° | £2° | x1 | 230" | £20
Subassembly Sumbu Z 3
Subassembly Sumbu Y 2
Subassembly Sumbu X 1
Jumla Nama Bagian No.Bag Bahan Ukuran Keterangan
My Perubahan : 6
A bl BDCP Skala | Digambar [30.07.22] Edwin
y 1:100| Diperiksa|18.08.22| Hamdi
POLITEKNIK NEGERI JAKARTA No:/01/TA/15 Ak




Corresponding Symbols v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 (125|163 |32 | 16| 08| 04|02

Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )

for Measurement Deviations ((deviation in mm)

Fillets and Chamfers

Angles (in® and ')

lAccuracy Class

Dimension in mm

Dimension in mm

Length of Shortes Leg

sos | %% | % Rl @S lel 2l el alB (bl %%l % %
3 6 30 120 400 1000 2000 4000 3 6 30 120 | 400 3 3 3 3 3
f Fine +0,05| 0,05 | +0,1 +015 | 202 | 03 | t05 | t08 , , , ,
—Medim o7 1207 (202 {205 [ 205 | 205 |21z |22 £02(*05| #1 | +2 | £4 | £7 |+30 |220" |+10" | 5
¢ Rough 102 [x03 [ 05 [ +05 [ 212 [x2 [x3 [+s | T T T, [., [F[er e[z [+
v Very Rough| - 05 | *1 +05 | +25 | 4 +6 +8 R - Tl e 22| 2 2307 | 220
1| Rack Gear SRF4-1000H Modif 5 S45C
5 Rack Gear SRF4-1000H IA S45C
2 Bracket Sumbu X 3 S235
A HGH20CA 2 Alloy Stee
1 Struktur Sumbu X 1 S235 IPE140
Jumla Nama Bagian No.Bag Bahan Ukuran Keterangan
My 1| || Perubahan : 6
Skala | Digambar [30.07.22| Edwin
Subassembly Sumbu X —
1: 50 | Diperiksa|18.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA

No:/02/TA/15

AL




Corresponding Symbols

v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT | N1o | N9 | N8 | N7 N5 | N4
Rougness Value 25 | 12563 | 32 16 04 |02

Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )

for Measurement Deviations ((deviation in mm)

Fillets and Chamfers

Angles (in® and ')

iccuracy class - - 0//776/75/'3!;/7 in 270/77 _ - MU/mjnsio: in 3/;7m Lae;ngfh of {ihorgis Loi_g
/S0 2768 fo to to to to to to | to| to | to to to | to | to
3 6 20 | 400 | 00 | 2000 | 4000 | 3 | 6 | 30 | 120 3 3 |3
f Fine 0,05 +0,05 £0,15 | 202 | +03 ), +0,8 , , , ,
e di wor 1207 w05 205 1205 v R R +7 +20 |x10 | 5
¢ Rough +02 | 03 +05 | %12 | %2 +4 IZ3 +30" |+15° | 2107
v Very Rough| - 0,5 +05 | +25 | 4 +8 S L T +3° £1° [+£30" | £20°
A |
= r
DETAIL A
;3n SCALE 1:5
z3
Plat Sumbu X S235 180x180x4
IPE 140 S235 6000x73 DIN 1025-5
Nama Bagian No.Bag Bahan Ukuran Keterangan
Perubahan : 6
Skala | Digambar [30.07.22] Edwin
Struktur Sumbu X —
1:50 | Diperiksa|18.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA

No:/03/TA/15

AL




Corresponding Symbols

v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 | 12563 | 32 76 | 08| 04|02

Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )

for Measurement Deviations ((deviation in mm)

Fillets and Chamfers Angles (in® and ')

Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class

05 | 33 | 66 30 20 | 400 | 1000 | 2000 | 05| 3 | 6 | 30 |20 | 05 |05 05 ] 05 ] 05
/S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
3 6 30 220 | 400 | 1000 | 2000 | 4000 ) 3 | 6 | 30 |10 |400) 3 |3 |3 |3 |3

f Fine *0,05( 0,05 | 01 | 2075 | x02 | *03 | 05 | 08
. +02(%05| 21 | 22 | x4 | £7 |30 [£20" | 270" | 25

m Medium £01 | *01 | 202 | *05 | 205 | *08 | £12 | #2
¢ Rough +02 | 03 | +05 | 05 | +12 | +2 | +3 +4 +13°| 17 (230" 2750 | 2100

04| 21 |22 | 24 | 8
v Very Rough| - 05 | %1 205 | £25 | +4 *6 +8 3% | 22| x7 430" | x20°
N8 /
' @
6000 ‘
1
S
3
N\
<
1 IPE 140 S235 6000x73 DIN 1025-5
Jumlah Nama Bagian No.Bag Bahan Ukuran Keterangan

Perubahan :

6

Strukfur Sumbu X

Skala | Digambar

30.07.22| Edwin

1: 50 | Diperiksa

18.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA

No:/04/TA/15 AL




Corresponding Symbols v V | W | W VW VWV

Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 (125163 | 32 16 | 08| 04 |02
Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )
for Measurement Deviations ((deviation in mm) Fillets and Chamfers Angles (in® and ')
Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class
05 | 33 | 66 | 30 20 | 400 | 1000 | 2000 | 05| 3 | 6 | 30 |20 | 05 |05 05 ] 05 ] 05
N8 /S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
3 6 30 20 | 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 | 120|400 3 |3 |3 [ 3 |3
f Fine *0,05| 005 | 01 | *015 | *02 | *03 | t05 | 08
. +02|x05| +1 | 22 | x4 | £7 |30 [x20" | 2707 | 25
m Medium 01 | x01 | +02 | 05 | 205 [ +08 | +12 | 2
¢ Rough +02 | 03 | £05 | *05 | £12 | #2 | £3 | t4 113 1 [230 (215 | 2107
04| 21 |22 | 24 | 8
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 +3° | £2° | x1 | 230" | £20
o
10x45
YA
S
x
[
180
2 Plat Sumbu X 2 S235 190x190x5
Jumlah Nama Bagian No.Bag Bahan Ukuran Keterangan

My 1| || Perubahan : 6

Skala | Digambar |30.07.27 Edwin
Strukftur Sumbu X g
1:5 | Diperiksa[1g.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA No:/05/TA/15 Al




Corresponding Symbols v V | W | W VW VWV

Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 | 125|163 |32 | 16 | 08| 04|02
Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )
for Measurement Deviations ((deviation in mm) Fillets and Chamfers Angles (in® and ')
’ a Dimension in mm Dimension in mm Length of Shortes Leg
ceuracy HeSS T3y T 5 | 70 | 400 | 000 | 2000 | 05] 3] 6 | 30 | 20|05 [05] 5] 05| 0%
/S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
3 6 30 | 120 | 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 | 120|400 3 | 3 |3 [ 3 |3
f Fine *0,05| 005 | 01 | *015 | *02 | *03 | t05 | 08
. +02|x05| +1 | 22 | x4 | £7 |30 [x20" | 2707 | 25
m Medium 01 | x01 | +02 | 05 | 205 [ +08 | +12 | 2
¢ Rough +02 | 03 | £05 | *05 | £12 | #2 | £3 | t4 113 1 [230 (215 | 2107
x04| 21|22 |24 | 28
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 £3° | £2°| x1 | 230" | £20°
2
z3 |\ zZ3 N\
z3 3
2 Plat Bawah 3 S235 #5x75x10
A Plat Samping 2 S235 18x1#8x5
1 Plat Tengah 1 S235 170x185x#5
Jumlah Nama Bagian No.Bag Bahan Ukuran Keterangan

My 1| || Perubahan : 6

Skala | Digambar [30.07.22 Edwin
Bracket Sumbu X g T _
1:5 | Diperiksa [18.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA No:/06/TA/15 Al




Corresponding Symbols v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 | 125|163 |32 | 16 | 08| 04|02
N8 Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )
for Measurement Deviations ((deviation in mm) Fillets and Chamfers Angles (in® and ')
Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class
05 | 33 | 66 30 220 | 400 | 1000 | 2000 | 05| 3| 6 | 30 | 20 |05 |05 05 05 ] 05
/S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
3 6 30 220 | 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 | 120 |400| 3 | 3 [ 3 |3 |3
f Fine *0,05| 005 | 01 | *015 | *02 | *03 | t05 | 08
- +02(%05| 21 | 22 | x4 | £7 |30 [£20" | 270" | 25
m Medium 01 | x01 | +02 | 05 | 205 [ +08 | +12 | 2
¢ Rough +02 | 03 | £05 | *05 | £12 | #2 | £3 | t4 113 1 [230 (215 | 2107
04| t1 |22 | t4 | t8
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 £3° | £2°| x1 | 230" | £20°
m\
~N
0
| 100 |
|
%)
<P EE)
S 4 |
~
oA
166 70
1 Plat Tengah 1 S235 170x185x#5
Jumlah Nama Bagian No.Bag Bahan Ukuran Keterangan

My 1| || Perubahan : 6

Skala | Digambar [30.07.22 Edwin
Bracket Sumbu X g T .
1: 2 | Diperiksa|18.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA No:/07/TA/15 Al




Corresponding Symbols

V | V | W [ W [VWIVWVY

Rougness Classes (INBNN88 - 022)] (ISO 13022]

NTT | N1O | N9 | N8 | N7 | N6 | N5 | N&

Rougness Value

25 (125163 |32 | 16| 08| 04|02

Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )

for Measurement Deviations ((deviation in mm)

Fillets and Chamfe

rs Angles

(in® and ')

Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class
0,5 33 6,6 30 120 400 [ 7000 [ 2000 | 05] 3] 6 | 30 [120 05 [o5[ 050505
/S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
3 6 30 120 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 | 120 | 400 3 3131313
f Fine *0,05| 005 | 01 | *015 | *02 | *03 | t05 | 08
- £02| 05| 1 | 2 | x4 | x1 |£307 220" [x70" | 5
m Medium 01 | x01 | x02 | 05 | 205 | x08 | +12 | 2
¢ Rough ¥02 | x03 | x05 | 05 | *12 | *2 +3 +4 £13°| £1° | 2307 | 15" | 210’
04| 21 | £2 | t4 | 28
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 +3° | £2° | x1 | 230" | £20
N
M~
T~
QSo

Plat Samping

S235

18x1#8x5

Jumla

Nama Bagian

No.Bag

Bahan

Ukuran

Keterangan

Perubahan :

6

Bracket Sumbu X

Skala | Digambar

30.07.27

Edwin

1:5 | Diperiksa

18.08.22

Hamdi

POLITEKNIK NEGERI JAKARTA

No:/08/TA/15

AL




Corresponding Symbols

v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 | 12563 | 32 76 | 08| 04|02

Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )

for Measurement Deviations ((deviation in mm)

Fillets and Chamfers

Angles (in® and ')

Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class
05 | 33 | 66 30 20 | 400 | 1000 | 2000 | 05| 3 | 6 | 30 |20 | 05 |05 05 ] 05 ] 05
/S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
3 6 30 220 | 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 | 120 |400| 3 | 3 [ 3 |3 |3
f Fine £0,05| 0,05 | x01 | £075 | 202 | 03 | £05 | 08
. +02(%05| 21 | 22 | x4 | £7 |30 [£20" | 270" | 25
m Medium 0,1 | £01 | x02 | £05 | 205 | 08 | +12 | *2
¢ Rough +02 | 03 | +05 | +05 | 12 | 2 +3 +4 +13°[ £ (2307|215 | £ 10
04| 21 |22 | 24 | 8
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 +3° | £2° | x1 | 230" | £20
]
o »
»
(=)
T~
N I
< " r1r |  l___
N
™M N
oL |
L X
Lo Lo
[ [ N}
[ [
1 1 1 1
Plat Bawah 3 S235 #5x75x10
Jumla Nama Bagian No.Bag Bahan Ukuran Keterangan

Perubahan :

6

Bracket Sumbu X

Skala | Digambar

30.07.22

Edwin

1:1 | Diperiksa

18.08.22

Hamdi

POLITEKNIK NEGERI JAKARTA

No:/09/TA/15

AL




Corresponding Symbols v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 (125|163 |32 | 16| 08| 04|02

Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )

for Measurement Deviations ((deviation in mm)

Fillets and Chamfers Angles (in® and ')

Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class
0,5 33 6,6 30 120 400 [ 7000 [ 2000 | 05] 3] 6 | 30 [120 05 [o5[ 050505
/S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
3 6 30 120 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 | 120 | 400 3 3131313
f Fine *0,05| 005 | 01 | *015 | *02 | *03 | t05 | 08
- £02(x05| £1 | 2 | x4 | £7 |£307|£20" | 210" | +5
m Medium £01 | *01 | 202 | *05 | 205 | *08 | £12 | #2
¢ Rough ¥02 | x03 | x05 | 05 | *12 | *2 +3 *4 £13°| £1° | 2307 | 15" | 210’
04| 21 | £2 | t4 | 28
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 +3° | £2° | x1 | 230" | £20

1 | Rack Gear SRF5-1000H Modif 5 S45C

5 Rack Gear SRF5-1000H L S45C

6 HGR20 3 Alloy Stee

L HGH20CA 2 Alloy Stee

1 Struktur Sumbu Y 1 $235 SHS 125x125x5 JIS G 3466
Jumlah Nama Bagian No.Bag Bahan Ukuran Keterangan

Perubahan :

6

Subassembly Sumbu Y

Skala | Digambar [30.07.22] Edwin

1: 50 | Diperiksa |18.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA

No:/10/TA/15 AL




Corresponding Symbols v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 | 125163 32| 16|08 04|02
Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )
for Measurement Deviations ((deviation in mm) Fillets and Chamfers Angles (in® and ')
Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class
05 | 33 | 66 30 120 400 [ 1000 | 2000 | 05] 3| 6 | 30 |20 |05 [ 05| 05 05 ] 05
/S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
N8 E] 6 30 120 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 |10 4003 [ 3 [3 |3 |3
f Fine *0,05| 005 | 01 | *015 | *02 | *03 | t05 | 08
- +02|+05| 1 | £2 [ #4 | #7 (2307|220 | 270" | 5
m Medium £01 | *01 | 202 | *05 | 205 | *08 | £12 | #2
¢ Rough £02 | +03 | *05 | *05 | x12 | *2 +3 +4 £13°| +1° [£307 | 2757 | 2107
04| 21 [ 2 | t4 | 28
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 +3° | £2° | x1 | 230" | £20

6000

DETAIL A

SCALE 1:5
N

100 773,45 \
40 60 P 5 |
- = — — \ H @ 9 g

&
DETAIL ¢ = DETAIL s \ .
o 125
SCALE 1:20 SCALE 1:20

1 Struktur Sumbu Y 1 $235 SHS 125x125x5 JIS G 3466
Jumlah Nama Bagian No.Bag Bahan Ukuran Keterangan

My 1| || Perubahan : 6

Skala | Digambar |30.07.22 Edwin

Subassembly Sumbu Y

1: 50 | Diperiksa|18.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA No:/11/TA/15 Al




Corresponding Symbols v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 (125|163 |32 | 16| 08| 04|02

Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )

for Measurement Deviations ((deviation in mm)

Fillets and Chamfers

Angles (in® and ')

Dimension in mm Dimension in mm Length of Shortes Leg
Accuracy Class
05 | 33 6 30 120 400 [ 1000 | 2000 | 05] 3| 6 | 30 |20 |05 [ 05| 05 05 ] 05
/S0 2768 fo to to to to 0 to to to| to| to | to | to | to | to | to | to | to
3 6 30 120 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 |10 4003 [ 3 [3 |3 |3
f Fine *0,05( 0,05 | 01 | 2075 | x02 | *03 | 05 | 08
- +02|*05| 1 | x2 [ x4 | £7 (2307|220 |£70" | 5
m Medium 01 | x01 | x02 | 05 | 205 | x08 | +12 | 2
¢ Rough ¥02 | x03 | x05 | 05 | *12 | *2 +3 +4 £13°| £1° | 2307 | 15" | 210’
04| 21 |2 | t4 | 28
v Very Rough| - 05 | 1 05 | +25 | 4 +6 +8 3% | 22| x7 430" | x20°
L /1
\3
; 5
! /2
s
Posisi 1 Posisi 2
1| Rack Gear SRF5-1000H Modif 5 S45C
5 Rack Gear SRF5-1000H A S45C
6 HGR20 3 Alloy Stee
b Anchor Bolt 2 SR 24
1 Struktur Sumbu Z 1 S235
Jumlah Nama Bagian No.Bag Bahan Ukuran Keterangan

Perubahan :

6

Subassembly Sumbu Z

Skala | Digambar

30.07.22 Edwin

1: 50 | Diperiksa

18.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA

No:/12/TA/15

AL




D A

Corresponding Symbols v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 (125|163 |32 | 16| 08| 04|02

Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )

for Measurement Deviations ((deviation in mm)

Fillets and Chamfers

Angles (in® and ')

Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class
05 | 33 6,6 30 120 400 [ 7000 [ 2000 | 05] 3] 6 | 30 [120 05 [o5[ 050505
/S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
3 6 30 120 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 | 120 | 400 3 3131313
f Fine *0,05| 005 | 01 | *015 | *02 | *03 | t05 | 08
- £02(x05| £1 | 2 | x4 | £7 |£307|£20" | 210" | +5
m Medium 01 | x01 | x02 | 05 | 205 | x08 | +12 | 2
¢ Rough ¥02 | x03 | x05 | 05 | *12 | *2 +3 +4 £13°| £1° | 2307 | 15" | 210’
04| 21 | £2 | t4 | 28
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 +3° | £2° | x1 | 230" | £20
M
|
S 1.0
| .
3 | y
+ o
T T

@

B

100

100

150

10

DETAIL &

SCALE 1

05

Gusset 3 S235 55x55x12
Plat Bawah Sumbu Z 2 S235 205x205x12
IPE 140 1 S235 6000x73 DIN 1025-5
Jumla Nama Bagian No.Bag Bahan Ukuran Keterangan
i Perubahan : 6
Struktur Sumbu Z Skala D'igam'bar 30.07.22| Edwin
1: 50 [ Diperiksa|18.08.22] Hamdi

POLITEKNIK NEGERI JAKARTA

No:/13/TA/15

AL




Corresponding Symbols

v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 | 12563 | 32 76 | 08| 04|02

Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )

for Measurement Deviations ((deviation in mm) Fillets and Chamfers Angles (in® and ')
Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class
05 | 33 | 66 | 30 20 | 400 | 000 | 2000 | 05] 3] 6 ]| 30 |20 |05 [05] 65] 05 0%
/S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
3 6 30 | 120 | 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 | 120 {400 3 |3 |3 |3 |3
f Fine *0,05( 0,05 | 01 | 2075 | x02 | *03 | 05 | 08
. +02|x05| +1 | x2 | x4 | 21 |£30 |220" 2007 | 25
m Medium 01 | x01 | +02 | 05 | 205 [ +08 | +12 | 2
¢ Rough +02 | 03 | £05 | *05 | £12 | #2 | £3 | t4 113 1 [230 (215 | 2107
x04| 21|22 |24 | 28
v Very Rough| - 05 | %1 205 | £25 | +4 *6 +8 3% | 22| x7 430" | x20°
N8/
' @
6000 ‘
1
S
S
N\
<
1 IPE 140 S235 6000x73 DIN 1025-5
Jumlah Nama Bagian No.Bag Bahan Ukuran Keterangan

Perubahan :

6

Struktur Sumbu Z

Skala | Digambar [30.07.22] Edwin

1: 50 | Diperiksa[18.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA

No:/14/TA/15 AL




Corresponding Symbols v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 | 12563 | 32 76 | 08| 04|02
N8 / Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )
for Measurement Deviations ((deviation in mm) Fillets and Chamfers Angles (in® and ')
Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class
05 | 33 | 66 30 220 | 400 | 1000 | 2000 | 05] 3 | 6 | 30 |20 |05 [05] 05 05| 05
/S0 2768 fo to fo to to to to to fo | to| to | to | to to to | to | to
E] 6 30 120 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 |20 |400| 3 [ 3 |3 |3
f Fine *0,05| 005 | 01 | *015 | *02 | *03 | t05 | 08
- +02|+05| 1 | £2 [ #4 | #7 (2307|220 | 270" | 5
m Medium £01 | *01 | 202 | *05 | 205 | *08 | £12 | #2
¢ Rough £02 | +03 | *05 | *05 | x12 | *2 +3 4 £13°| +1° [£307 | 2757 | 2107
04| 21 |22 | 24 | 28
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 +3° | £2° | x1 | 230" | £20
Ty
iy [ )
iy
S
S
~N
wO2H L6 O -
200 10
1 Plat Bawah Sumbu Z 2 S235 205x205x12
Jumlah Nama Bagian No.Bag Bahan Ukuran Keterangan

My 1| || Perubahan : 6

Skal Digambar [30.07.22| Edwin
Struktur Sumbu Z o

1:5 | Diperiksa[18.08.22| Hamdi

POLITEKNIK NEGERI JAKARTA No:/15/TA/15 AL




Corresponding Symbols v V | W | W VW VWV
Rougness Classes (INBNN88 - 022)] (ISO 13022] NIT{N1O [ N9 [ N8 | N7 | N6 | N5 | Né
Rougness Value 25 | 125|163 |32 | 16 | 08| 04|02
N8 / Allowable Deviations for Dimension Without Tolerance Indication ( Machined Surfaces )
for Measurement Deviations ((deviation in mm) Fillets and Chamfers Angles (in® and ')
Dimension in mm Dimension in mm Length of Shortes Leg
lAccuracy Class
05 | 33 6 30 120 400 [ 1000 | 2000 | 05] 3| 6 | 30 |20 |05 [ 05| 05 05 ] 05
/S0 2768 fo to to to to to to to to| to| to | to | to | to | to | to | to | to
E] 6 30 120 400 | 1000 | 2000 | 4000 | 3 | 6 | 30 |10 4003 [ 3 [3 |3 |3
f Fine *0,05| 005 | 01 | *015 | *02 | *03 | t05 | 08
- £02(+05| #1 | 2 | x4 | x71 |£307|220" | 210" | £5
m Medium £01 | *01 | 202 | *05 | 205 | *08 | £12 | #2
¢ Rough £02 | +03 | *05 | *05 | x12 | *2 +3 4 £13°| +1° [£307 | 2757 | 2107
04| 21 [ 2 | t4 | 28
v Very Rough| - 05 | *1 05 | +25 | 4 *6 +8 +3° | £2° | x1 | 230" | £20
S
[¥p
~
(S
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