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VCN 150 untuk Proyek 612 New generation PT INKA (Persero)

Muhamad Rizki Maulidin®, lwan Susanto?, Isnanda Nuriskasari??

DProgram Studi Sarjana Terapan Teknologi Rekayasa Konversi Energi, Jurusan.Teknik Mesin,
Politeknik NegeriJakarta, Kampus Ul Depok, 16424

Email: muhamadrizkimaulidin.tm20@mhsw.pnj.ac.id

ABSTRAK

PT INKA (Persero) adalah perusahaan terkemuka dalam industri manufaktur kereta api di
Indonesia, yang terus berinovasi untuk memenuhi kebutuhan pasar. Proyek 612 New
generation bertujuan menghasilkan generasi baru kereta api berkualitas tinggi, dengan part
bushing bogie TB 1014 sebagai komponen kunci. Penelitian ini menganalisis sifat mekanik
baja VCN 150 pada bushing melalui heat treatment, termasuk hardening pada 850°C dan
tempering pada 450°C, 550°C, serta 650°C; dibandingkan dengan material tanpa heat
treatment. Hasil menunjukkan kekerasan tertinggi pada tempering 450°C (248,39 HBW)
dan terendah pada 650°C (214,15 HBW). Yield strength tertinggi dicapai pada tempering
550°C (1050 MPa) dan terendah pada 650°C (837 MPa). Kesimpulannya, suhu tempering
yang lebih rendah meningkatkan kekerasan material, sementara suhu yang lebih tinggi

meningkatkan keuletan

Kata kunci: Proyek 612 New generation, Bushing Bogie TB 1014, Baja VCN 150,

Heat treatment, Kekerasan Material, Tempering
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VCN 150 untuk Proyek 612 New generation PT INKA
(PERSERO)

Muhamad Rizki Maulidin®, lwan Susanto?, Isnanda-Nuriskasari?”

DProgram Studi Sarjana Terapan Teknologi Rekayasa Konversi Energi, Jurusan Teknik Mesin,
Politeknik Negeri Jakarta, Kampus Ul Depok, 16424

Emailxmuhamadrizkimaulidin.tm20@mhsw.pnj.ac.id

ABSTRACT

PT INKA (Persero) is a leading company in Indonesia’s railway manufacturing industry,
continually innovating to meet market demands: The 612 New generation Project aims to
produce a new generation of high-quality.trains, with.the TB 1014 bogie bushing part as a
key component. This study analyzes the mechanical properties of VCN150 steel used in the
bushing through heat treatment processes, including hardening at 850°C and tempering at
450°C, 550°C, and 650°C, compared to material without heat-treatment. The results
indicate that the highest hardness is achieved at a tempering temperature of 450°C (248.39
HBW) and the lowest at 650°C (214.15 HBW). The highest yield strength is reached at
550°C (1050 MPa), while the lowestis observedat 650°C (837 MPa). In.conclusion, lower
tempering temperatures tend to increase material hardness, while higher temperatures

improve ductility.

Key words:612 New generation Project; TB 1014 Bogie Bushing, VCN 150 Steel, Heat

treatment, Material Hardness, Tempering

viii
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BAB |
PENDAHULUAN

1.1 Latar Belakang

PT Industri Kereta Api INKA (Persero) adalah. perusahaan kereta api
terkemuka di Indonesia dalam.industri manufaktur kereta api. Untuk memenubhi
kebutuhan pasar yang.semakin meningkat, perusahaan ini terus melakukan
inovasi untuk meningkatkan kualitas dan performa produknya. Tujuan dari
Proyek 612 New generation, yangmerupakan salah satu proyek unggulan PT
INKA, adalah untuk menghasilkan generasi baru kereta api dengan performa
yang luar biasa dan kualitas yang unggul. Part bushing bogie TB 1014 adalah
komponen penting untuk-proyek-ini.(INKA2023)

Bogie berfungsi sebagai. rangka bawah kereta, menahan beban, dan
memberikan kenyamanan dan stabilitas.saat kereta bergerak. Bagian bogie
harus memiliki sifat mekanik yang kuat; dan tahan aus karena berfungsi sebagai
bantalan yang mengurangi gesekan antara bagian yang bergerak (Manual Book
INKA). Baja VCN 150 adalah salah satu jenis baja paduan yang.ideal untuk
digunakan sebagai bagian bushing karena sifat mekaniknya yang kuat. Namun,

untuk berfungsi dengan baik, baja ini memerlukan perawatan panas yang tepat.

Baja adalah logam paduan yang terdiri.dari karbon sebagai unsur paduan
utama dan besi sebagal unsur dasar. Dalam_baja, karbon berfungsi sebagai
pengeras. Baja VCN, jenis baja karbon menengah; memiliki. kandungan karbon
0,3 hingga 0.5%, yang memungkinkan peningkatan sifat mekanik. Dilakukan
perlakuan panas untuk meningkatkan kekerasan dan keuletan baja sesuali
dengan kebutuhan ‘untuk _memperbaiki sifat mekanik bahan. Pengerjaan baja
memerlukan proses perlakuan.panas untuk menghasilkan material berkualitas
tinggi yang memiliki sifat mekanik kekerasan, kekuatan tarik, dan struktur
mikro yang sesuai dengan yang dihasilkan (Rachman dan Sakti, 2020)

Dengan memanaskan material, proses heat treatment digunakan untuk

mempelajari sifat mekaniknya tanpa mengubah susunan kimianya. Hardening

1
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adalah proses perlakuan panas yang digunakan untuk memberikan kekerasan
pada material. Proses pemanasan yang dikenal sebagai tempering bertujuan
untuk mengurangi kekerasan dan tegangan suatu baja, yang dapat
menyebabkannya rapuh, dan mengubah struktur kristalnya hingga menjadi
lunak. Jadi, baja itu berstruktur kristal stabil, memiliki. Kkerasan, keuletan,
kekuatan, dan pengaruh waktu tempering terhadap strukturnya. Kegetasan dan
kekerasan dapat dikurangi-melalui proses tempering sesuai dengan persyaratan
penggunaan. Ketangguhan (toughness) dan keuletan (ductility) baja meningkat
sementara_kekuatan tarik dan kekerasan menurun. Prases tempering dapat
dimulai dengan memanaskan kembali baja yang telah mengeras ke suhu, kritis
sebelum mendinginkannya (Haris & Budiarto, 2023)Proses pendinginan cepat
(quenching), juga dikenal sebagai proses pendinginan kritis, adalah proses
perlakuan panas yang penting dan banyak digunakan dalam proses pembuatan
industri untuk mencapai kekerasan.baja-yang paling tinggi sesuai dengan

komposisi kimia baja yang digunakan (Hidayat et al., n.d., 2021)

Oleh Karena itu, penelitian ini akan mempelajari sifat mekanik
kekerasan dan kekuatan tarik bagian part bushing bogie TB-1014 dengan
material baja VCN 150 melalui proses heat treatment dengan variasi suhu
tempering 450°C, 550°C, dan 650°C pada suhu hardening 850°C dibandingkan

dengan material baja VCN 150 yang tanpa proses heat treatment.

1.2 Rumusan Masalah

Berdarkan latar belakang.yang dijelaskan, permasalahan yang dibahas
menjadi inti pembahasan dalam penelitian adalah bagaimana sifat mekanik
(kekerasan, kekuatan tarik dan keuletan) pada baja VCN 150 sesudah
mengalami proses_hardening pada-suhu 850°C dan_tempering pada suhu
450°C, 550°C, 650°C. Dibandingkan dengan material baja VCN yang tanpa
proses heat treatment.
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1.3 Batasan Masalah

Mengantisipasi meluasnya permasalahan yang muncul maka pada

penelitian dilakukan pembatasan masalah sebagai berikut :

Menggunakan material jenis baja.WCN. 150 sebagai material awal dari
pengembangan industri

Penelitian menggunakan metode eksperimental dengan Heat treatment
dan pengujian tarik di PT INKA ‘dan kekerasan dilaksanakan di
Politeknik-Negeri Madiun

Pengujian material dilakukan pada skala laboratorium.

Pengujian dilakukan“pada pengambilan hasil pengujian kekerasan dan
kekuatan tarik sesuai dengan kebutuhan industri.

Dilakukan quenching dengan media pendingin oli SAE 40.

Dilakukan heat treatment pada proses hardening dengan suhu 850°C
dan tempering dengan suhu 450°C, 550°C, dan 650°C

1.4 Pertanyaan Penelitian

1. Bagimana pengaruh variasi proses heat treatment dengan variasi suhu

tempering 450°C, 550°C, dan 650°C pada suhu hardening 850°C
terhadap sifat mekanik kekerasan baja VCN-150 ?

Bagaimana pengaruh variasi proses heat treatment dengan variasi suhu
tempering 450°C, 550°C, dan 650°C pada suhu hardening 850°C
terhadap sifat mekanik kekuatan tarik baja VCN 150 ?

1.5 Tujuan Penelitian

1. Menganalisis pengaruh variasi proses heat treatment dengan variasi

suhu tempering 450°C, 550°C, dan 650°C pada suhu hardenig 850°C
terhadap sifat.mekanik kekerasan baja VVCN 150

Menganalisis pengaruh variasi heat treatment dengan variasi suhu
tempering 450°C, 550°C, dan 650°C pada suhu hardening 850°C
terhadap sifat mekanik kekuatan tarik baja VCN 150.
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. Menyediakan data empiri

1.6 Manfaat Penelitian

Penelitian ini diharapkan memberikan manfaat sebagai berikut

. Memberikan informasi yang mendalam mengenai pengaruh proses heat

treatment terhadap sifat mekanik baja VCN-150

s'yang dapat dijadikan acuan dalam.pemilihan
paja untuk part bushing di indus
1 meningkatkan kualitas produk

at treatn

dan pengolahan m

POLITEKNIK
NEGERI
JAKARTA
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Sistematika berikut digunakan untuk menyusun skripsi ini:
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1.7 Sistematika Penulisan Skripsi

© Hak Cipta milik Po

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
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BAB V
KESIMPULAN DAN SARAN

5.1 Kesimpulan

Hasil penelitian dengan judul “Studi Eksperimen Pengaruh

Proses Heat treatment dan Sifat Mekanik-Part Bushing Bogie TB 1014
Dengan Menggunakan .BajaVCN 150 untuk Proyek. 612 New
generation di PT INKA (Persero)” diambil kesimpulan yaitu :

1. Tingkat kekerasan material dengan suhu tempering 450°C,

550°C, 650°C.tertinggi dihasilkan pada suhu tempering 450°C
yang memiliki hasil rata- rata senilai 248,39 HBW:.Pada suhu
tempering 450°C menghasilkan tingkat kekerasan material
meningkat. karena. butir..yang lebih kecil .dan .lebih..halus
mengakibatkan  peningkatan  kekerasan - material ~karena
redistribusi tegangan yang lebih baik. Pada suhu tempering
450°C menghasilkan nilai kekerasan yang paling tinggi dan
paling keras diantara spesimen perlakuan panas suhu tempering
550°C, 650°C dan raw material. Sedangkan untuk hasil
kekerasan terendah dihasilkan pada suhu tempering 650°C
senilal 214,15 HBW

Nilai yield strength pada baja VCN 150 terendah dihasilkan pada
suhu tempering 650°C yaitu senilai 837 MPa sesuai dengan nilai
hasil kekerasan yang rendah mengakibatkan nilai ultimate
tensile Strength menjadi turun yang dipengaruhi hasil butir
struktur fasa martensit temper yang lebih besar. Untuk nilai yield
strength tertinggi dihasilkan pada suhu tempering 550°C yaitu
senilar 1050 karena hasil nilai kekerasan material yang-tinggi
dan berdampakpada..nilai_ultimate tensile.stength  yang

meningkat dengan hasil 1380 N/mm2 pada suhu 450°C.

54
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5.2 Saran
Untuk penelitian selanjutnya penulis memberikan masukan saran

sebagai berikut

1. Dilakukan penelitian lebih-la jut-denganme ggunakan variasi
media pendingin -1 dengan - ginan yang
cepat hasilkan kekerasan yang o.~-
kebutuh ndustri dan untuk meningkatkan sifat m

aterial baja V 50.
ilakukan bih lanjut dengan menambahkan variasi
0°C dan pen 1\2‘19
IS rial unt enganalisis
engan kebutuhan industri da

suhu temper
digun gkatkan sifat meke

ah suhu
time yang disesuaikan dengar

tingka g ses
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Lampiran 3 Surat 1zin Penelitian

KEMENTERIAN PENDIDIKAN, KEBUDAYAAN,
RISET, DAN TEKNOLOGI
POLITEKNIK NEGERI JAKARTA
JI. Prof. Dr. G.A., Siwabessy, Kampus UI, Depok 16425
Telepon (021) 7270036 Faksimile (021) 7270034

Laman: http:/Aavww.pnj.ac.id Posel: humas@opni.ac.id

Nomor : 2369/PL3/PK.04.10/2024 18 April 2024
Hal : Surat Izin Pengambilan Data Tugas Akhir
di PT INKA PERSERO

Yth. Puguh Dwi Tjahjono Bagian General
Manager Divisi SDM & GA

PT INKA PERSERO

JI. Yos Sudarso No.71, Madiun Lor, Kee. Manguharjo,
Kota Madiun, Jawa Timur,63122

Dalam rangka penyusunan Tugas Akhir/ Skripsi bagi mahasiswa kami dari Jurusan Teknik Mesin
Politeknik Negeri Jakarta. Bersama ini kami mohon izin agar mahasiswa/i dapat melaksanakan
penelitian tugas akhir di PT INKA PERSERO tentang Analisis Pengaruh Tempering Terhadap
Sifat Mekanik Komponen Bush Yang Menggunakan Baja Ven 150 Pada Bogie TB 1014 Untuk
Proyek 612 New Generation Di PT INKA (Persero).

Berikut daftar nama mahasiswa kami:

Nama Mahasiswa NIM Program Studi
Muhamad Rizki Maulidin 2002321035 & e
Konversi Energi

Adapun waktu yang direncanakan untuk pengambilan data tersebut mulai tanggal 22 April 2024
s/d 30 Agustus 2024. Segala ketentuan dan peraturan yang berlaku di PT INKA PERSERO
akan ditaati dan dipenuhi olch mahasiswa yang bersangkutan.

Demikian atas perhatian dan kerja samanya, kami ucapkan terima kasih,

Tembusan:

1. Direktur;

2. Wakil Direktur Bidang Akademik;

3. Ketua Jurusan Teknik Mesin;

4. Kepala Bagian Keuangan dan Umum;

5. Kepala Bagian Akademik dan Kemahasiswaan.
Politeknik Negeri Jakarta



Yiyvnvr
123938

HeriaL 0d

Lampiran 4 Surat Izin Pangambilan Data

j exdin e S

eidid yeH

®INKA

Madiun, 24 April 2024

No. : 051/PN/221/INKA/2024
Lampiran : -

Perihal * Persetujuan Penelitian
Kepada Yth.

Ketua Fakultas Teknik
POLITEKNIK NEGERI JAKARTA

Menanggapi surat permohonan No 2369/PL3/PK.04.10/2024 tanggal 18 April 2024 tentang

Permohonan Penelitian maka dengan ini kami sampaikan bahwa jadwal pelaksanaan Penelitian di PT
INKA (Persero) sebagaimana nama tersebut dibawah :

eyieyer 11abap yiuyalijod uizi edue)

NO NAMA NIM JURUSAN
TEKNOLOGI REKAYASA
1 |MUHAMAD RIZKI MAULIDIN 2002321035 KONVERS| ENERGI

Yang sudah dapat kami setujui dengan jadwal sebagali berikut :
Mulai tanggal : 25 April 2024 s/d 30 Agustus 2024
Pelaksanaan Penelitian adalah DIVISI pr, dengan persyaratan:
1. Membawa copy Surat Persetujuan ini saat hari Pertama masuk Penelitian
2. Menyerahkan / mengirimkan Scan KTP, Kartu Mahasiswa dan Pas Foto dalam bentuk file pdf;
3. Menyerahkan Surat Pernyataan yang telah ditandatangani dengan materai 10000 rupiah,
form ada di s.id/formsripernyataan
4. Untuk Penelitian Jurusan Teknik diharuskan membawa alat pelindung diri yang terdiri dari
helm berwamna kuning polos, baju kerja lapangan dan safety shoes.(Milik Pribadi);
5. Tidak diperbolehkan mengambil gambar, data, serta benda di Area PT. INKA (Persero) dalam
bentuk apapun tanpa seizin Petugas;
6. Pelanggaran dalam bentuk apapun dapat dikenakan sanksi mulai pembatalan Penelitian
sampai blacklist almamater yang bersangkutan;
7. Melaporkan ke Bag. Keamanan terlebih dahulu jika membawa barang-barang milik pribadi
dalam bentuk apapun;
8. Bagi peserta laki laki penampilan rambut harus rapi tidak boleh panjang.
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" Demikian kami sampaikan, dan atas kerjasamanya diucapkan terima kasih.
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Lampiran 5 Surat Izin Pengambilan Data

KEMENTERIAN PENDIDIKAN, KEBUDAYAAN,
RISET, DAN TEKNOLOGI
POLITEKNIK NEGERI JAKARTA
POLITEKNIK JL. Prof. Dr. G.A. Siwabessy, Kampus U, Depok 16425

JAKARTA Telepon (021) 7270036 Faksimile (021) 7270034
Laman: http://www.pnj.ac.id Posel: humas@pnj.ac.id

Nomor : 4931/PL3/PK.04.10/2024 16 Juli 2024
Hal : Surat Izin Pengambilan Data Tugas Akhir
di Politeknik Negeri Madiun

Yth. Direktur Politeknik Negeri Madiun

Politeknik Negeri Madiun

JI. Ring Road Barat, Winongo, Kec. Manguharjo, Kota
Madiun, Jawa Timur,63162

Dalam rangka penyusunan Tugas Akhir/ Skripsi bagi mahasiswa kami dari Jurusan Teknik Mesin
Politeknik Negeri Jakarta. Bersama ini kami mohon izin agar mahasiswa/i dapat melaksanakan
penelitian tugas akhir di Politeknik Negeri Madiun tentang Studi Eksperimen Pengaruh Proses
Heat Treatment dan Sifat Mekanik Part Bushing Bogie TB 1014 Dengan Menggunakan Baja
VCN 150 untuk Proyek 612 New Generation di PT INKA (Persero).

Berikut daftar nama mahasiswa kami:

Nama Mahasiswa NIM Program Studi

S1 Tr Teknologi Rekayasa
Konversi Energi

Muhamad Rizki Maulidin 2002321035

Adapun waktu yang direncanakan untuk pengambilan data tersebut mulai tanggal 11 Juli s/d 11
Agustus . Segala ketentuan dan peraturan yang berlaku di Politeknik Negeri Madiun akan
ditaati dan dipenuhi oleh mahasiswa yang bersangkutan.

Demikian atas perhatian dan kerja samanya, kami ucapkan terima kasih.

a.n. Direktur
Wakil Direktur Bidang Kemahasiswaan

—Dr “ng. Ir. Muslimin, S.T., M.T. IWE.
~ NIP 197707142008121005
Tembusan:

1. Direktur;

2. Wakil Direktur Bidang Akademik:

3. Kabag. Keuangan dan Umum;

4. Kasubbag. Umum Politeknik Negeri Jakarta.
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LAMPIRAN 6 HASIL UJI KEKERASAN
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan.

J1. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.ac.id, Surel: workshop pengelasan@pnm.ac.id

BRINELL HARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

Project Number : SE No. Report : 1
Nomor Proyek No. Laporan
Reported for : Muhamad Rizki Maulidin
Dilaporkan untuk Politeknik Negeri Jakarta
Test Date : 10 Juli 2024 Reff. Standard : -
Tanggal Uji Referensi Stand
Material : Logam Treat. Materials : -
Bahan Perlakuan Material
Test Sample : Original - S1 Attachments : 1
Sampel Uji Lampiran
Temp. (test): 27°C Report pages : 2
Suhu (uji) Jumlah Hal.
Scope of Work : Determine the data properties of the submitted sample per requirements of customer
Tujuan Pengujian specification and list the number or any other information provided.
Conclusion : Test sample meets the requi of ( peci ) as shown below.
Hasil
Test Report :

Method and Results

Brinell Hardness Test
No | Scale Test: HBW; Test Force: 3000kgf:
Dwell Time: 15s; Indentor: steel ball Smm

Indentation Hardness Value . X
Point HBW Kg/mm? Fig 1.Design

1 1 195,87 - Specimen o -

2 2 188,59 N Indentation Fig 2. Specimen After

3 3 194,81 - Indentation

X 193,09 =

Comments : N/A
Komentar
Prepared by,

as Asst. Mechanical Testing

Galih Privo W., A.Md.
NIP. -

<

CHECKED Y1 JUL 2024

Nute that any stated discussion, comments, conch y the author " op based lts of testing d by MATERIAL TESTING LABORATORY
and /or ts approved sub-contractors. This report certifies that test resulis provided ace same as those contained in MATERIAL TESTING LABORATORY s records. Some informustion provided in this
report was fumnished by the customer and s listed in this report for reference only. The information i this report is intended for the use of MATERIAL TESTING LABORATORY"s clients and may
not be published or reproduced except in full without MATERIAL TESTING LABORATORY"s expressed consent. The information and test results provided in tns report is representative of the
companents tested for this work, and does not extend (o the lot or batch from which the tested componients were drawn. MATERIAL TESTING LABORATORY accepts po responsility or hability for
results due to pon-representaiive test items, impeoper sampling. insufficient tesung or misinformation. Liatility lumit s the cost of the analysis. It is MATERIAL TESTING LABORATORY s policy o
retun samples tested for 30 days from report date, please advise us within 30 days of this report if you wish s to retam test samples. We reserve the nght 1o muake changes and revisions (o ths report as.
additional infurmation becomes available Refer w certificate and scope of calibration svailable upan request Tests that are oot i our scope of accreditition we identified as “Not in MATERIAL
TESTING LABORATORY s scope of accreditation.™

Page 10of 24
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D, Lab. Uji Bahan,

J1. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www pnm.ac.id, Surel: workshop pengelasan@pnm.ac.id

e3did yeH

ejieyer 1abaN yiwjaujod yijiw exdid yeH O

Attachment 1
Specimen Indentasi :
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Indentasi 1 Indentasi 2 Indentasi 3
Brinell Test Graph :
HE
210
°\ °
\\ /
188 o’
o1
195,87 188,59 19481
= Data Collector (Data)
—e Number : Block HB Nominal D1 (n) D2 (u) Force, kgf
E. 01:01 195,87 OK 4312,61 4301,47 3000
02:02 188,59 OK 4390,62 4375,47 3000
03:03 194,81 OK 4323,76 4312,61 1 3000
CHECKED, "1 UL 20%
Laboratorium

Uji Bahan
PNM i raavegho Aous i, 8, K

pinheanbbieh it s A
NIP. 198304272022031004

Note that any stated d . comments, canch bove are stnetly the author’s professional opimion bused on results of testing requested or performed by MATERIAL TESTING LABORATORY
and ‘or its approved sub-contractors. This repurt vertifies (hat test resulis provided arc same as thoss contamed im MATERIAL TESTING LABORATORY s records. Some in‘ormaion rovided m this
repart was fumushid by the customer and is bisted in this report for reference caly. The information m this report is intended for the use of MATERIAL TESTING | ABORATORY"s clients aod may
not be published or reproduced except in full without MATERIAL TESTING LABORATORY s expressed consent. The information ard test results provided in tis report :s represcrazive of the
components tested for this work, and does ot extend o the fot o batch from which the tested compuonents were drawn. MATERIAL TESTING LABORATORY acceps oo responsibulity o tatihiy for
rosults due (o non-representative test ems, uproper sampling, insufficient testing o musinformation Liasilicy bmit is the cont of the aglysis. It s MATERIAL TESTING LABORATORY s ey to
retain samples tested for 30 days from report date, please advise us within 30 days of this Feport i€ you wish £ 1o retaun 1t sapies. We rescrye the Fight o make cunges 4nd revissoos (o ths report a5

additonal information bevomes available. Refer W certificate and scope of calibration svailabie upoa request. Tests that are not 10 owr scope of scereditation are wdentified us “Net in MATERIAL
TESTING LABORATORY s scope of accreditation ™

undede ynjuaq wejep
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan,

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.ac.id, Surel: workshop pengelasan@pnm.acid

BRINELL HARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

Project Number : 2 No. Report : 2
Nomor Proyek No. Laporan
Reported for : Muhamad Rizki Maulidin
Dilaporkan untuk Politeknik Negeri Jakarta
Test Date : 10 Juli 2024 Reff. Standard : -
Tanggal Uji Referensi Standar
Material : Logam Treat. Materials : -
Bahan Perlakuan Material
Test Sample : Original — §2 Attachments : 1
Sampel Uji Lampiran
Temp. (test): 27°C Report pages : 2
Suhu (uji) Jumlah Hal.
Scope of Work : Determine the data properties of the submitted sample per requirements of customer
_Tujuan Pengujian specification and list the number or any other information provided.
Conclusion : Test sample meets the requirements of (customer speciment) as shown below.
Hasil
Test Report :
Mecthod and Results )
Brinell Hardness Test -

No | Scale Test: HBW; Test Force: 3000kgf:

Dwell Time: |5s: Indentor: steel ball Smm

Indentation Hardness Value 3

Point HBW Kg/mm? Fig 1.Design A
1 1 189,61 - Specimen = : i
2 191.14 E Indentation Fig 2. Specimen After
3 3 190,12 . Indentation
X 190,29 S
Comments : N/A
Komentar
CHECKED Y1 JuL 700

Prepared by, Results verified by,

as Asst. Mechanijcal Testing as lécad
Laboratori

Galih Priyo W., A.Md.
NIP. -

Note that any stated discussion, comments, conclusions above are sirictly the author s professional opinion based on results of festing requesied or performed by MATERIAL TESTING LABORATORY
and fox its approved subcontraciors. This report cernfies that test results provided we saie as those conained i MATFRIAL TESTING LABORATORY's revurds. Sorne information provided m this
report was fumished by the customer wnd s listed n this report for reference only. The taformsation m tus tepert is inteaded for the usc of MATERIAL TESTING | ABORATORY s chaents and may
00t be published or reproduced except in full without MATERIAL TESTING LABORATORY's expressed comscat. The information and test rosuits provided in this repeort is represertative of the
componeris tested tor this work, wnd does ot extend 1o the loc o butch from which the tested compovenits were drawn. MATERIAL TESTING LABORATORY aceepis 6o resporsinlity ox babliy for
rosilts du 10 non-reprexcriative test teas, improper sampling. insullicicot testing o¢ misinformation. Liabiity limit is the cost of the aatysis. 1t s MATERIAL TESTING LABORATORY s policy to
retain samplcs tested for 30 days from report date, please advise us within 30 days of this report if you wish s 10 retan test samples. We rescrve the right (o make changes and revissons to this repert 25
sddstional informativn becomes available. Refer w certificate and scope of calibration available upoe tequest. Tests that ars ool i our sope of accroditition are Mentfied s “Not  MATERIAL
TESTING LABORATORY's scope of accreditation.”

Page 3 of 24

Scanned with CamScanner
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan.

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.ac.id, Surel: workshop pengelasan@pnm.ac id

Attachment 1
Specimen Indentasi :

Indentasi 1 Indentasi 2 Indentasi 3 J

Brinell Test Graph :

HB

191,17

185,67
183,61 o
N 18361 191,14 190,12
Data Collector (Data)
Number : Block HB I Nominal D1 (n) D2 (1) Force, kgf
01:01 189,61 | OK 4379,47 4368,33 3000
02:02 191,14 | OK 4357,19 4357,19 3000
03:03 190,12 j OK 4368,33 4368,33 3000

RPN OND AGUS SALI, S5 ML

PN MNIPA 198904272022031004

Note that any stated discussion, comments, conchusions abwnve are stactly the author's professonal cpimon hased oo results of testing reguestad ar performed by MA TERIAL TESTING LASURATORY
and oc its appeoved sub-contractors. This repoet certities that. tet resulis provided e same as those concaned 1o MATERIAL TESTING LABORATORY 's revonds. Some mfonmation provided » @i
report was furmshed by the customer and 1s bisted i this repeet foe reference caly. The mfirmmation m this report s mtended for tbe use of MATERIAL TESTING LABORATORY s ¢ ents 2 may
ot be published o repeoduced except in full without MATFRIAL TESTING LABORATORY s expressed comsent. The informanion and test resuits arovided @ s vy 3 reproeniin of Be
componcats festad for this wark, and docs m extend to the ko batch from which the testad sompooents were drawn. MATERIAL TESTING LABORATORY sccepes s responsibilaty o 5.2
rexults due 10 nod-represeniative test items, Koproper sampling. insuilic or cussformaton. bl Lot o the cost of the anaivas. s MATERIAL TESTING LABURATORY s paicy
retamn sunples tested for 30 days from report date, please advise us wathin 3 of Bus Feport 1 you wish o8t o (oxd sampien. W reserve the nght 10 Tag Cnges sed vty o s roport as
additional information becames available Refer o cartificaie and sovpe of calibration av ailabie an request. Tests et are 806 0 our supe of sccradabon e ndemtdiod as et @ MATERIAL
TESTING LABORATORY s soupe of aceraditation ™
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan.

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.acid, Surel: worleshop pengelasan@pnm.ac.id

e3did yeH

BRINELL HARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

ejeyer abap yiuyajijod uizi eduey

ey ef MabaN yiwjaujod Hijiw eadid yeH S

Project Number : 3 No. Report : 3

Nomor Proyek No. Laporan

Reported for : Muhamad Rizki Maulidin

Dilaporkan untuk Politeknik Negeri Jakarta

Test Date : 10 Juli 2024 RefT. Standard : -

Tanggal Uji Referensi Stand:

Material : Logam Treat. Materials : -

Bahan Perlakuan Material

Test Sample : Original — §3 Attachments : 1

Sampel Uji Lampiran

Temp. (test): 27°C Report pages : 2

Suhu (uji) Jumlah Hal.

Scope of Work : Determine the data properties of the submitted sample per requirements of customer
Tujuan P ji specification and list the number or any other information provided.
Conclusion : Test sample meets the requirements of (customer speciment) as shown below.
Hasil

Test Report :

Method and Results

Brinell Hardness Test
No | Scale Test: HBW: Test Force: 3000kgf:
Dwell Time: 15s; Indentor: steel ball Smm

Indentation Hardness Value
Point HBW Kg/mm? Fig 1.Design
1 1 189,1 - Specimen - ]
2 2 190,12 = Indentation Fig 2. Specimen After
3 3 193,22 - Indentation
X 190,81 o

Comments : N/A
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Komentar
w Prepared by,
—-— z .
= as Asst. Mechanical Testing
— : @ §
o2
r i X
3 Galih Privo W., A.Md.
c
o Note that any stated d comments, conch bove are strictly the authors professional opimon bused on resulss of testing requesied ar performed by MATERIAL TESTING LABORATORY
and or its appeoved sub-cootractons. This report certfics that fest results provided ae same 35 those contained 1 MATERIAL TESTING LABORATORY s reconds. Some wforaision provided  this
'5 report was furnushed by the customer and o listed i this repuet for reference only The information i this report is intended for the use of MATERIAL TESTING LABORATORY s cicnis sl may
o ot be published or reproduced exeept in full without MATERIAL TESTING LABORATORY's expressed comsent. The mfrmation ed test results provided in this repornt o representative of the
v compoments tested for this work, and does ot extend fo the ke or batch from which the tested compooents were drawn. MATERIAL TESTING LABORATORY sccepts 80 respons ity or labuley tor
results die 10 RON-rEPresEntaUYe test tems, Engroper sampling. insufficient testmg o musinionnation. Luability limit is the cost of the anatysis It s MATERIAL TESTING LABORATORY s policy &
= et samples testad for 30 Giys from repont dake please advise us within 30 ays of tus report of you wish s W retan e semples. We reserve the nght o ake changes and revisiors W iRis repan as.
: additional information becomes available. Refer w certificate and seope of calibration available upon raquest. Tasts Tt are not 1 our sope of accreaditanos are aertified as Not i MATERIAL

TUSTING LABORATORYs scope of acereditation.”
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D, Lab, Uji Bahan.

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.ac.id, Surel: workshop pengelasan@pnm.acid
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Attachment 1
Specimen Indentasi :

e :-.—4\‘1

eyieyer 11abap yiuyalijod uizi edue)

Indentasi 1 Indentasi 2 Indentasi 3

Brinell Test Graph :

HE
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/ g
189 o//o
0
1891 150,12 15322
Data Collector (Data)
o Number : Block HB Nominal D1 (p) D2 (1) Force, kgf

=3 01:01 189,1 oK 4390,62 4368,33 3000
02:02 190,12 OK 4390,62 4346,04 3000
03:03 193,22 OK 43349 43349 3000

, PN V1 AATRANGGON A ALY, 85, K1
CHECKED s 202 NIP. 198304272022031004

Note that any stated discussion, comments, conclusions above are siricdy the suthor's professional opmon hascd on reuts of testing requestad ar performed by MATERIAL TESTING L ASORATORY
and ‘o it wpproved sub-contractors. This repeet certifies that test restls provided arc same as thowe comacned it MATERIAL TESTING LABORATORY s revorcis. Some mformacion provided 1 ths
report was furmshed by the customer and 15 histed n this repet for reference only. The nfocmation m this report 1 intended for the use of MATERIAL TESTING LABORATORY s & semts and mae
20t be published ox reproduced except in full wihout MATERIAL TFSTING LABORATORY"s expresacd cunsent. The unformation and test results provided i s repert represemiative of Ge
componcnis fested for this work, and docs ot eviend 10 the I or batch from which the tested components were dawn. MATERIAL TESTING LABORATORY acceyxs 6o respunsibiliry or hablsy for
fesilts due 10 noa-represeniative st tem, impeoper sampling, insufficicot testing or ousmformanon Liabbiry fmit 15 the cont of the anatvsss. 1 s MATERIAL TESTING L ABORATORY 'S Pty o
Tetain sumples fesied for 30 days from cepont e, plcase dvise us within 30 days of s report if you wish us 10 retaia fent mampies, We rexcrve e nght o ke chumges amd revisaces % this report as

ackdtional information bocomes available Refer w cernficaie am scope of caibration avaiable tyon request. Tests Liat are 1ot i o sccpe of sceradistnm e ortificd sa "ok @ MATERIAL
TESTING LABORATORY"s scopx of accreditation ™
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab, Uji Bahan,

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.ac.id, Surel: workshop pengelasan@pnmoacid

BRINELL HARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

Project Number : 4 No. Report : 4
Nomor Proyek No. Laporan
Reported for : Muhamad Rizki Maulidin

Dilaporkan untuk Politeknik Negeri Jakarta

Test Date : 10 Juli 2024 Relf. Standard : -
Tanggal Uji Referensi Standar

Material : Logam Treat. Matcrials : -
Bahan Perlakuan Material

Test Sample : H450-S1 Attachments : 1
Sampel Uji Lampiran

Temp. (test): 27°C Report pages : 2

Jumlah Hal.
Determine the data propertics of the submitted sample per requirements of customer
specification and list the number or any other information provided.
Test sample meets the requirements of (customer speciment) as shown below.

Suhu (uji)

Scope of Work :
Tujuan Pengujian
Conclusion :
Hasil

Test Report :

Method and Results

Brinell Hardness Test
No | Scale Test: HBW: Test Force: 3000kgf;
Dwell Time: 15s: Indentor: steel ball Smm

Ind n Hardness Value X )
Point HBW Kg/mm? Fig 1.Design
1 1 253,05 - Specimen
2 2 253,05 - Indentation
3 3 253,83 : Indentation
X 253,31 "
Comments: N/A
Komentar
CHECKED ™ i 10
Prepared by, Results verified

as Asst. Mechanical Testing as Head of Ma

Galih Priyo W., A.Md.
NIP. -

Note that any stated discussion, comments, conclusions shove are stnictly the author's prof d opinion based lis of teting requested or d by MATERIAL TESTING LABORATORY
and or its approved sub-contracton,. This report certifies that test results provided we same as those contained w MATERIAL TESTING [ ARORATORY s revonds: Some information provided in this
report was furmushed by the custonicr and is listed wn this repert for reference ouly. The inforniativn in this teport 15 intended for the use of MATERIAL TESTING LABORATORY's clicuts and may
0ot be pblishied or reproduced except n full without MATERIAL TESTING LABORATORY s expressed consent. The mfiwmation and test results provided in this report is representative of the
componenis tested for this work, and does tot extend to the loc or batch from which the tested components were drawn. MATERIAL TESTING LABORATORY accees no responsibility or liabihey for
results duc 10 hur-represeniative test items, unroper sampling. msufficient testing o misinformation. Liabafity limit is the cost of the aalysis 1t is MATERIAL TESTING LAKORATORY s policy to
retain samples tested for 30 days frum report date, please advise s within 30 days of this report (f you wish s 10 retain test samples. We reserve the night to make changes and revisions 10 this report as
edditional infurmation becomes available Refer o certificaic and scope of calibration available upoa request. Tests that are not in our scope of accraditation wre ideotified as “Not in MATERIAL
TESTING LABORATORY s scope of accreditation ™
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Scanned with CamScanner

POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab, Uji Bahan,

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.acid, Surel: workshop pengelasan@pum.ac,id

Attachment 1
Specimen Indentasi :

Indentasi 1

l Indentasi 2 l F Indentasi 3

Brinell Test Graph :

HB

253,05 25305 25383

Data Collector (Data)

ber : Block HB Nominal D1 (p) D2 (p) Force, kgf
01:01 253,05 OK 3855,72 3766,57 3000
02:02 253,05 OK 3811,14 3811,14 3000
03:03 253,83 oK 3844,58 3766,57 3000
Laboratorium

Uji Baha

CHECKED ™1 M :
RATRASS S0 A 4 g5,
Note that aay stated discussion, comments, canclusions shove are srictly the author's professionsl apiaian based on results of testing reesied ar performed by '\ﬂ:} ;1 P\? ?933’(3 022031004

4nd for it mpproved sub-contractors. This report certifics that test results provided are same as those contained is MATERIAL TESTING LABORATORY's Some informaion provided in thes
report was furmished by the customer and it listed in this report for referonce only. The iformation in this repert is micnded foc the use of MATERIAL TESTING [ ABORATORY s chents and may
£ot be published or reproduced except in full widhout MATERIAL TESTING LABORATORY s expeessed consent. The information aed test revults provided i this repert is repeeseetative of the
Coempanenis tested for tha work, and docs i evten 10 the kot or batch from which the tested compenents were drawn. MATERIAL TESTING LABORATORY acceps no resprosisiutity o¢ lisbility for
resalts duc 1o pon-fepresentative test dems, improper saripling. insufMicient testimg or misinformacion. Liability hmi is the cost of the agalysis. 1t s MATERIAL TESTING L ABORATORY"s policy 1o
retain samples testod for 30 days from repont date, please advise ws within 30 days of fhis report if you wish us 16 petain fest smples. We resrve the right © make changes and revisions to this

shlicgi ﬁ‘t“l\:::m":\:::k:‘:::r:::!::‘:_mmn and scope of calibration available wpo reuest. Tests that are aot kn owr scope of acereditation are identified as “Not in MATERIAL
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POLITEKNIK NEGERI MADIUN .
JURUSAN TEKNIK
LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D, Lab. Uji Bahan,
JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm,ac,id, Surel: workshop pengelasan@pnnac id

BRINELL HARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

Praject Number : s No. Report : 5
Nomor Proyek No. Laporan
Reported for ; Muhamad Rizki Maulidin
Dilaporkan untuk Politeknik Negeri Jakarta
Test Date : 10 Juli 2024 Reff. Standard : -
Tanggal Uji Referensi Standar
Material : Logam Treat. Materials : -
Bahan Perlakuan Material
Test Sample : H450 - 82 Attachments : 1
Sampel Uji Lampiran
Temp. (test): 27°C Report pages : 2
Suhu (uji) Jumlah Hal.
Scope of Work : Determine the data properties of the submitted sample per requirements of customer
Tujuan Pengujian specification and list the number or any other information provided.
Conclusion : Test sample meets the requirements of (customer speciment) as shown below.
Hasil
Test Report :

Method and Results

Brinell Hardness Test
No | Scale Test: HBW; Test Force: 3000kgf;
Dwell Time: 15s: Indentor: steel ball Smm

Ind Hardness Value . .
Point HBW Kg/mm’ Fig 1.Design B ;
1 ) 240,43 - Specimen = e
) 2 242.59 N Indentation Fig 2. Specimen After
3 3 241,87 v Indentation
% 241,63 -
Comments : N/A
Komentar
CHECKED ™ ¥
Prepared by, ) Results verified by,
as Asst. Mechanical Testing as l!cad of Matc sty Laboratory
( . Laboratoriupr—>

Galih Priyo W., A.Md.
NIP. -

Noke that any staied discussion, comments, conclusions above are sirictl "
" clusior y the muthor s professional opinion based on results of testing requested o performed by MATERIAL TESTING L 3
: . o o v ) : 3 LABORATORY
'an-l ivled m::d sub-contraciors. This report certifies that test results provided e same as tune contaied in MATERIAL TESTING | m)upi{run\'-‘ records. Some infernianon provided im this
frpot vu e ':::; ::m::u & ::.uum... d\:‘lqﬁvu{w‘ktrlln::n:\m:v The information in this report s intended for the use of MATERIAL TESTING LABORATORY s chients and may

ublish; uced excent in full without MATERIAL TESTING LABORATORY"s expressed cunsent. The nformation and test results provided i this repe

: il o fon oV n thi; ort 1s 1 sentanve of the
Compreea tevied TorUhs wori,aad docs ot v  he ot o blch from which the tesed componcats weve drawn. MATERIAL TESTING LABOR ATORY xm’rl.".:,‘..“ﬂlf,  labiley o
o o o e, improp wropling, insuicint tsting o misinformacion. Liality limit s the cost of the analysis 11 s MATERIAL TESTING LARORATORY's policy o
ays from report date, please udvise s within 30 days of this report if you wish us o retain test amples. We reserve the ngit 1o make changes nd fevisions (0 this feport as

diticnal information become available Refer o certifics c .
TESTING LABORATORY e ';nr::rur": certificaie and weope of calibration available upa request. Tests thut are not i our wope of sccreditation are ideatified s “Not 5 MATERIAL
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK
LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab, Uji Bahan.
JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.acid, Surel: workshop pengelasan@pnm.acid

Attachment 1
Specimen Indentasi :

Indentasi 1 Indentasi 2 Indentasi 3

Brinell Test Graph :

HE
24266 F\
20229 \\\
241,52 \\O
24158
241,18
24081
24043
o1
23043 24259 241,87
Data Collector (Data)
Number : Block HB Nominal D1 (1) D2(y) | Force, kef
01:01 240,43 OK 3855,72 3956,01 | 3000
02:02 242,59 OK 3900,29 3878,01 | 3000
03:03 241,87 OK 3911,44 3878,01 | 3000

PN
Moy G0N AGUS $ALY, 8.5, KT

NIP. 198904272022031004
Note that any staied discussion, comments, conch bave are sincdy the suthor” ! results of testing requestad or performed by MATERIAL TESTING LABORATORY
and ‘or is approved sub-contractors. This repoet certifies that test results provided wre same s those cootwmed 1o MATERIAL TESTING LABORATORY ‘s recurds. Some informacon provided in this
report was furmished by the customer and ts lisied in this repert for reference only. The information 1 tis report 15 inlended for the use of MATERIAL TESTING LABORATORY s claents 1ad may
ek be published or repronficed except in full wihout MATERIAL TESTING LABORATORY s expressed consent. The information and test results provided i s ceport 1 representaane of the
compocienis tested for this work, and docs nu eviend 10 the lot ov batch from which the tesied components were drawn. MATERIAL TESTING LABOR ATORY sccepss £ responsibility o liabulity for
Tesalts due 10 On-TEprEseRLauVE text items, inyoper sampling. insulficient testing ot misiaformation. Liabibity kst is the cost of the analvsis. [t is MATERIAL TESTING LABORATORY s policy
rea samples tested for 30 days from repont dade, please advise s within 30 days of this report i you wish o5 10 retain test samples. We reserve the night (0 auike chnges and revisons (0 this Fepon &
additional uulfwmation boceenie available Refer W cettificate and scvpe of calibration available upon requcst Tests that are 9ot i ou scope of accreditation are wleotfied as “Not @ MATERIAL

TESTING LABORATORY s scope of accreditation ™
Page 10 of 24
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D, Lab. Uji Bahan,

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnmaac.id, Surel: workshop pengelasan@pnm.ac.id

BRINELL IHHARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

Project Number : 6 No. Report : 6
Nomor Proyek No. Laporan
Reported for ; Muhamad Rizki Maulidin
Dilaporkan untuk Politeknik Negeri Jakarta
Test Date : 10 Juli 2024 RefT. Standard : -
Tanggal Uji Referensi Standar
Material ; Logam Treat. Materials : -
Bahan Perlakuan Material
Test Sample : H450-83 Attachments : 1
Sampel Uji Lampiran
Temp. (test): 27°C Report pages : )
Suhu (uji) Jumlah Hal.
Scope of Work : Determine the data properties of the submitted sample per requirements of customer
Tujuan Pengujian specification and list the number or any other information provided.
Conclusion ; Test sample meets the requi of ( peci ) as shown below.
Hasil
Test Report :

Method and Results

Brinell Hardness Test
No | Secale Test: HBW; Test Force: 3000kgf;
Dwell Time: 15s; Indentor: steel ball Smm

Ind, Hardness Value
Point HBW Kg/mm? Fig 1.Design
1 1 255,38 - Specimen : < i
2 2 252,29 - Indentation Fig 2. Specimen After
3 3 253,05 3 Indentation
X 253,57 2

Comments: N/A
Komentar

CHECKED ¢ il 7

Prepared by, Results verified pf

. Mechanical Testi . M
as Asst. Mechanical Testing LaboratOﬂUlﬂS“cado

Uji Bahan

Galih Priyo W., AMd. PNM fnggortd A.S., S.Si.. M.T.
NIP. - NlI’/A 98904272022031004

Note that any stated discusion, commenta, conchisions shove are strictly the authar’s professional opinion hased on results of testing requested or performed by MATERIAL TESTING L ABORATORY
and ‘o it approved sub-contractors. This report cerifies that et results provided are same as those contained in MATFRIAL TESTING LABORATORY s records. Some tformatsor peovided i tus
roport was furmished by the custoncr and w s  ths report for reference wily. The 1oforniation i this report s sniended for the tse of MATERIAL TESTING | ABORATORY s clycats and may
oo be published or reprouced except in full without MATFRIAL TESTING LABORATORY s expressed consent. The information and test results provided i this report is representaive of the
compuanenis fesied for thus work, and does ot eviend to the lot of batch from which the tested components were drawn. MATERIAL TESTING LABORATORY aceeqs o respons bty or liability fer
results due 0 po-represeniative est items, impropes sampling, insuflicient teting or misim{ormation. Liabality kumit is the cost of the analysis. It is MATERIAL TESTING LABORATORY s palicy 1o
relain sanpics tested for 30 dayy from report date. please vise s within 30 days of this report if you wish s to retain est samples. We reserve the nght to iake chnges and reviswons 0 this report i
edditional infarmation hecomes avalable Refer w certificate and scope of calibration available upon request. Tests that are not 1o our scope of sccreditation are wdentified as “Net 12 MATERIAL
TESTING LABORATORY s scope of accreditation.™
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= g' 5': Number : Block HB Nominal D1 (1) D2 (1) Force, kgf
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D, Lab. Uji Bahan.

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www pnm.ac.id, Surel: workshop pengelasan@pom agid

BRINELL HARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

Project Number : Z No. Report : 7
Nomor Proyek No. Laporan

Muhamad Rizki Maulidin
Politeknik Negeri Jakarta

Reported for :
Dilaporkan untuk

Test Date : 10 Juli 2024 Reff. Standard : -
Tanggal Uji Referensi Standar

Material ; Logam Treat. Materials : -
Bahan Perlakuan Material

Test Sample : H550 - S1 Attachments : 1
Sampel Uji Lampiran

Temp. (test): 27°C Report pages : 2
Suhu (uji) Jumlah Hal.

Determine the data properties of the submitted sample per requirements of customer
specification and list the number or any other inforination provided.
Test sample meets the requirements of (customer speciment) as shown below.

Scope of Work :
Tujuan Pengujian
Hasil

Test Report :

Method and Results

Brinell Hardness Test
No | Scale Test: HBW; Test Force: 3000kgf;
Dwell Time: 15s: Indentor: steel ball Smm

Indentation Hardness Value
Point HBW Kg/mm’ Fig 1.Design i %
1 1 247,75 - Specimen B =)
2 2 245,52 - Indentation Fig 2. Specimen After
3 3 246,26 - Indentation
X 246,51 -

Comments : N/A
Komentar

Res@ii\@rﬂi'&d&?’ "

sting Laboratory
4

Prepared by,

as Asst. Mcchanical Testing 2
Laboratoriurn.

Uji Bahan

Galih Priyo W., A.Md.
NIP. -

Note that any stated d , comments, cancl bave are strictly the author’s p v results of testing requested or performed by MATERIAL TESTING LABORATORY
and ‘or its approved sub-contractors. This report certifies that test results provided are sume as those contained in MATERIAL TESTING LABORATORY 's reconls. Some information provided in this
report was furnished by the customer and 1 listed in this repett for reference only. The mformation in this report is intended for the use of MATERIAL TESTING LABORATORYs clicnis and may
oot be published or reproduced except in full without MATERIAL TESTING LABORATORY's expressed consent. The information and test results provided in this report is representanve of the
conponents tested for tis work, and dues ot extend fo the lot or batch from which the tested compovients were drawn. MATERIAL TESTING LABORATORY acvepts no respansibibity or liahility foe
results duc 1o poo-represeniative test items, improper sampling, insufficient testng or misinformation. Lisbility lanit is the cost of the aralysis. [t is MATERIAL TESTING LABORATORY s policy o
retain samples tested for 30 days from report date, please advise us within 30 days of this report if you wish Us ( retain test sumples. We reserve the right to make changes and revisions o this report as
additional information becomes available. Refer to certificate and scope of calibration availsble upon request. Tests that are 0ot a our scope of accreditation are identified as “Not in MATERIAL
TESTING LABORATORY s scope of avereditatian.™
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab, Uji Bahan,

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.ac,id, Surel: workshop pengelasan@pnm.acid

Attachment 1
Specimen Indentasi

Indentasi 1 Indentasi 2 Indentasi 3

Brinell Test Graph :

HB
24780
2742
27,04
24565
24528 o
,//
2459 /
/
P4
2552
: 2775 2552 2526
Data Collector (Data)
Number : Block HB Nominal D1 (n) D2 (1) Force, kgf
01:01 247,75 OK 3878,01 3822,29 3000
02:02 245,52 OK 3889,15 3844,58 3000
03:03 246,26 oK 3878,01 3844,58 3000

CHECKED * ' Al

NIP. 198904272022031004

Note that any stated d , comments, cunclusions shove are strcly the author's professional opmcn based 0o results of testing requcsiad of performed by MATERIAL TESTING [ ABORATURY
and ‘or s mpproved sub-contraciors. This report certfies hat fest results provided are seme 25 those contamed in MATERIAL TESTING LABORATORY s revords. Somve e formacon provided m (s
report was furmished by the customer and 1 bated in this repeet for refereace only. The information @ this report s intended foc the se of MATERIAL TESTING | ABORATORY s cacnts 3¢ tray
Rk e published or reproduced except in full without MATERIAL TESTING LABORATORYs expresscd comsent. The mformation and test rosaits provided m this report 13 represenianve of the
componenis teste for this wurk, and docs ok evtend 1o the It o batch from which the toted compouenis were drawn. MATERIAL TESTING LABORATORY acceps o
resalts due to non-representative test items, improper sampling. ysulficient testing or euseformaton. Liaoibey bt is e cont of the asatysis 1t s MATERIAL TESTING L

retan samplex tested for 30 days from report daie, please 4dvise s within 30 days of this report f Yo wisi 3 10 retain text samples, We reserve the Mgt 10 =ik chamges ded revisions o this oot &
additional informution bevomes available. Refer © cartficate and scope of calibration available upon request. Tests that are ot & ow scope of sccrabbatun are westfied 3¢ Not @ MATERIAL
TESTING LABORATORY s scvpe of acereitation.
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK
LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan.
JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.acid, Surel: yorkshiop pengelasan@pnm acid

BRINELL HARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

P'roject Number : 8 No. Report ; 8
_Nomor Proyek __No. Laporan

Reported for :

Dilaporkan untuk

" Muhamad Rizki Maulidin
Politcknik Negeri Jakarta

Test Date ; 10 Juli 2024 Reff. Standard ; -
Tanggal Uji Referensi Standar

Material : Logam Treat. Materials : -
Bahan Perlakuan Material

Test Sample : HS50 - 82 Attachments : |
Sampel Uji Lampiran

Temp. (test): 27°C Report pages : 2

Jumlah Hal.
Determine the data properties of the submitted sample per requirements of customer
specification and list the number or any other information provided.
Test sample meets the requirements of (customer speciment) as shown below.

Suhu (uji)

Scope of Work :
_Tujuan Pengujian
Conclusion :
Hasil
Test Report :

Method and Results

Brinell Hardness Test
No | Scale Test: HBW; Test Force: 3000kgf;
Dwell Time: 15s: Indentor: steel ball Smm

Indentation Hardness Value ! . =t
Point HBW Kg/mm? Fig 1.Design :
1 1 232,74 - Specimen - - <l
2 2 236.89 : Indentation Fig 2. Specimen After
3 3 234,12 - Indentation
] % 234,58 :
Comments: N/A
Komentar
CHECKED 11 luh e
Prepared by, Results verified by
as Asst. Mechanical Testing as Head of Materx] Testipg Laboratory
Laboratorium
(
Galih Priyo W., A.Md. .Si., M.T.

NIP. -

Noste thiet any siated diss unsion, comments, conslussons abave are sirictly the muthoe's professional opimnon based on results of festing requested of performed by MATERIAL TESTING LABORATORY
and o s epproved wob-contracton, Thas report cenifics thal test results provided we same s those contamned 1n MATERIAL TESTING LABORATORY s records. Somse information provided i this
veport was furmshed by the custonicr and 16 bisted i this report for referenne vnly. The infornsation i this seport i imtended for the use of MATERIAL TESTING LABORATORY s clints and may
it be published o reproduced except in full without MATERIAL T1STING LABORA TORY"s cxpressed consent The information and test results provided in this report is representative of the
wmmpanens tested for tus work, and docs ot extend 1o the lot or butch from wiich the tested components were drawn MATERIAL TESTING LABORATORY accepts no responsibility or lability for
rexalls due W BOT-TEPreseNiAL Ve st items, unproper sampling insulficient testing or misinformation | labrlity > thie cost of the analysis It is MATERIAL TESTING LABORATORY's policy o
retain samplcs tesicd fur 30 days from roport date, please wdvise us within 30 days of this report if you wish s o tetuin test samples. We reserve the right to make changes and revisions Lo this report as
sdditional informalion becomes availlable Refer o certsficate and scope of culibration available upon request Tests that are oot in our scope of accreditation are identified as “Nok in MATERIAL
TESTING LABORA TORY s scope of acereditation.”
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK
LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab, Uji Bahan,
JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.acid, Surel: worlsshop pengelasan@pnm.ac.id

Attachment 1
Specimen Indentasi :

Indentasi 1 Indentasi 2 Indentasi 3

Brinell Test Graph :

35

2

23274 236,89 23412

Data Collector (Data)

Number : Block HB Nominal D1 (p) D2 (p) Force, kgf
01:01 232,74 OK 3978,3 3956,01 3000
02:02 236,89 OK 3944,87 3922,58 3000
03:03 234,12 0K 3967,16 3944,87 3000

CHECKED
Laboratoriu

Uji Bahat

P
EI TRANGGZND AGUS SALIW, §.5i, T
NIP. 198904272022031004

Note that any stated discusion, comments, canclusions above are siricdy the author s ! based its of testing requested or perfc d by MATERIAL TESTING LABORATORY
and ‘or its approved sub-contractors. This report certifics that test results provided are same as those contaned m MATERIAL TESTING LABORATORY 's records. Some information peovided in this
report was furmbed by the customer and o bisted in thus report for teference only The information in this report is intended for the use of MATERIAL TESTING LABORATORY s clients and may
0ot be publihied or reproduced except i full without MATERIAL TESTING LABORATORY s expressed consent. The information and test results provided i this report ts representative of the
components tested for this work, and does not evtend 1o the ot or batch from which the tested composents were drawn. MATERIAL TESTING LABORATORY sccepes wo responsibility oc lability for
rexalts due 1o Bon-represemative test item, improper sampling insufficient esting or musinformation. Liability bimit is the cost of the analysis. It is MATERIAL TESTING LABORATORY's policy to
retain samples tesied for 30 days (rom repon date, please advise us within 30 days of this report if you wish us fo retain test sumples. We rescrve the right to make changes and revisions o this repost as
wdditwonal information becomes available Refer o certificate and scope of calibration available upun request Tests tut are oot in ow scope of accreditation are identified as “Not in MATERIAL
TESTING LABORATORYs scope of accreditation.”
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab, Uji Bahan.

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnmac.id, Surel: workshop pengelasan@pnnacid

BRINELL HARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

Project Number : 9 No. Report : 9
Nomor Proyek No. Laporan
Reported for : Muhamad Rizki Maulidin
Dilaporkan untuk Politeknik Negeri Jakarta
Test Date : 10 Juli 2024 RefT. Standard : -
Tanggal Uji Referensi Standar
Material : Logam Treat. Materials : -
Bahan Perlakuan Material
Test Sample : HS50-83 Attachments : 1
Sampel Uji Lampiran
Temp. (test): 27°C Report pages : 2
Suhu (uji) Jumlah Hal.
Scope of Work : Determine the data properties of the submitted sample per requirements of customer
Tujuan Pengujian specification and list the number or any other information provided.
Conclusion : Test sample meets the requirements of (customer speciment) as shown below.
Hasil
Test Report :
Mecthod and Results it 2

Brinell Hardness Test
No | Scale Test: HBW; Test Force: 3000kgf;
Dwell Time: 15s: Indentor: steel ball Smm

Ind ion Hardness Value i
Point HBW Kg/mm? Fig 1.Design !
1 1 234,81 - Specimen = e
2 2 24332 3 Indentation Fig 2. Specimen After
3 3 234,12 - Indentation
X 23741 -

Comments : N/A
Komentar

CHECKED R

Prepared by,
as Asst. Mcchanical Testing

Galih Priyo W., A Md.
NIP. -

Note that any stated discussion, comments, conclusions sbove are strictly the anthor’s professional opinion ased on results of testing requested or performed by MATERIAL TESTING LABORATORY
nd for s approved sub-contraxtors. This report cerfies that test resuls provided e same as those coutained in MATERIAL TESTING LABORATORY's reconds. Same infonuanos provided iz ths.
e s turmahed by the custonier and i lsied i this et for teferene oaly. The toforruation in ths repert i intended fox the use of MATERIAL TESTING L ABGR ATORY's clients and may
00t be published or repvuduced except in full without MATFRIAL TFSTING LABORATORY's expeessed consent. The snfermation at S "
comporients tested for this work, and does ot extend 1o the loc or batch from which
results due (0 no-repesentative teat items, impropes sampling, wsufficient testmng
fetain sampics fested for 30 days from repart date, please advise us within 30 days
addiional information becomes available Refer w cer
TESTING LABORATORY"s scope of accreditation.”

d test results provided in this report 1s represersanve of the
e tesicd compovents were drawn. MATERIAL TESTING LABORATORY sccepes 60 responsiinbty or Labiliry for
o aisinfonmaon. Lty linit s the cost of the anafysis, 1t s MATERIAL TESTING LABORATORY s poicy
. VL this report 1 yoa wish us f0 retain test sempics. We rescrve the rigt to make changes and revisions o this repart as
ficaic 4l scope of calibration available 1poa request. Tests that are B0t 1a our sope of accraditation sre iderfisied as “Not in MATERIAL
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan.

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.ac,id, Surel: workshop pengelasan@pnmacid

Attachment 1
Specimen Indentasi :

Indentasi 1 Indentasi 2 } Indentasi 3
Brinell Test Graph :
HB
260
Q
7N
7 N
// \\
A K
b3 g °
o
2340 2332 2402
Data Collector (Data)
Number : Block HB Nominal D1 (p) D2 (p) Force, kgf
01:01 234,81 OK 3967,16 3933,73 3000
02:02 243,32 OK 3900,29 | 3866,86 3000
03:03 234,12 OK 3944,87 | 3967,16 3000
CHECKEY
Laboratorium

P NHVIRANGGONYAGUs saum 5.5 7

NIP. 1985042 72022031004

Note that any stated discussion, comments, conclusions above are stricily the author’s professioeal opancn ased 00 results of testing regucsted or performed by MATERIAL TESTING LAORATURY
and o s approved sub-contrators. This repxt certifies that test results provided e same as those cootaned in MATERIAL TESTING LABORATORY s revords Some i fonmative provied i this
report was furished by the custonser and ts histed i this repoct for referemve valy. The nformaation i this report 1 iicnded for the ase of MATERIAL TESTING LABORATORY 'y chents and may
oot be published or reproduced except i full wiheut MATERIAL TESTING LABORATORY s exprossed conseat. The mlvmation and test reuits provided & this repo i repeosceiatve of the
compurients fested for this work, and does il o 1o the ko or batch from which he tesicd compaocnis were drawn. MATERIAL TESTING LABORATORY accepes o0 resnsiuify or habbiey for
results due (0 BUTEPRSEILaLVE st items. unpeopor samplinng. msalficient testng or rusmfomation Labiiy Lnt i the cost of the asatyais. 1t is MATERIAL TESTING LABORATORY ‘s pubey &0

Tetain samples foxied for 30 days from roport date, please advise s within 10 davs o this repon 1l voa Wislt Gs 10 e (ot stmpies. We reserve the nght 19 make changes o revisons 1o (i repet s
wdisonal information bevomes avaidable Refer w vertificate and scope of calibration available iguo request Tests taat we oot e o sope of scoraditaton are desuted as "Nt i MATERIAL
TESTING LABORATORY s scupe of scvredstation ™
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK
LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab, Uji Bahan,
JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.acid, Surel: workshop_pengelasan@pnm.acad

BRINELL HHARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

Project Number : 10 No. Report : 10
Nomor Proyek No. Laporan
Reported for @ Muhamad Rizki Maulidin
Dilaporkan untuk Politeknik Negeri Jakarta
Test Date : 10 Juli 2024 Reff. Standard : -
Tanggal Uii Referensi Standar
Material : Logam Treat. Materials : -
Bahan Perlakuan Material
Test Sample : H650 - S1 Attachments : 1
Sampel Uji Lampiran
Temp. (test): 27°C Report pages : 2
Suhu (uji) Jumlah Hal.
Scope of Work : Determine the data propertics of the submitted sample per requirements of customer
Tujuan Penguiji specification and list the number or any other information provided.
Conclusion : Test sample meets the requirements of (customer speciment) as shown below.
Hasil
Test Report :

Method and Results

Brinell Hardness Test
No | Scale Test: HBW; Test Force: 3000kgf:
Dwell Time: 15s: Indentor: steel ball Smm

Indentation Hardness Value i X
Point HBW Kg/mm® Fig 1.Design -
1 1 214,69 - Specimen i e ]
: e o

| 2 2 213,48 - Indentation Fig 2. Specimen After
I 5 B .
=2 3 21591 Indentation
I 214,69 -

Comments : N/A
Komentar

A

CHECKED~

Prepared by, Results verified by,

as Asst. Mechanical Testing as Head of Materi
- Laboratonu‘?ﬂ‘

Uji Bahan

Galih Priyo W., AMd. PNM
NIP. -

Note that any stated discussion, comments, conclusions cily the author” l ased on results of testing requested or performed by MATERIAL TESTING LABORATORY
and ‘or its approved sub-cootractors This report certifies that test resilts provided we sume as those contaued 0 MATFRIAL TESTING LABORATORY s reconds. Some information provided i this.
report was furrashed by the customier and is lsted i this report for reference only The information in this report is intended for the use of MATERIAL TESTING LABORATORY's clients and may
5ot be published or reproduced except in full without MATERIAL TISTING LABORATORY's expressed consent. The information and test results provided in this report is representative of the
companents tested for ts work, and does not extend 1o the lot or batch from which the tested components were drawn. MATERIAL TESTING LABORATORY aceepts no responsibility or hability for
results due 10 now-represeatative test items, impropes sampling. nsulficient testing or misinformation. Liability it is the cost of the analysis. Tt is MATERIAL TESTING LABORATORYs policy to
retain samples tested for 30 days from repor date, please advise us Within 30 days of this report if you wish us (o retain test samples. We reserve the nght to make changes and revisions to this report as.
sdditional information becumes available Refer o certificate and scope of calibration availuble upon request. Tests that are not in our scupe of accreditaion are identified as “Not in MATERIAL
TESTING LABORATORY s scope of accreditation.”
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan.

JI. Ringroad Barat Winonga Manguharjo Kota Madiun, Telp./Hp. -
Laman: www pnm.ac.id, Surel: workshop penge lasan@pnm.ac.id

Attachment |
Specimen Indentasi :

| Indentasi 1 i Indentasi 2 Indentasi 3
Brinell Test Graph :
HE
21584
21553
a2 /
/
= }
/
o /
2143 \
2 ©°
‘ 21468 n342 21591
Data Collector (Data)
Number : Block HB Nominal D1 (p) D2 (p) Force, kgf
[ 01:01 214,69 OK 4134,31 4112,02 3000
J 02:02 213,48 OK | 413431 4134,31 3000
| 03:03 215,91 OK 4112,02 4112,02 3000

CHECKED

Laboratorium
Uji Bahan__

PN

0 AGUS SALIW, $.5, M.T,
"NIP. 198904272022031004

N that anry stared duscussion. comments, coochions abave are v ictly e author s professioa opinion hased on resulty of testing requested or pecformed by MA TERIAL TESTING LABORATORY
and or s approved sab-contraciors This repert certifics that 1wt resulls provided we same as those contained i MATTRIAL TESTING LABORATORY"s records. Some iaformation provided i this
reprt wias urusdied by the custonier and 1s listed w this report for refereme only The wfornsation s s report 15 itended for the use of MATERIAL TESTING I ABORATORY s clicots and may
ot be publiskied or reproduced except w full without MATERIAL TESTING LABORA TORY s expresacd cortsent. The mfoemation and test results pravided i this report is represenitative of the
Compoents teuted for thus work, wnd docs not extend (o the fot or batch trom which the tested components were drawn. MATERIAL TESTING LARORATORY aceepts vo responsibility of lability foe
resaith dar W roneprescative test wems, improper sampling, msuflicient testing or s o | ahlity it is the cost of the analysis. 1t 1s MATERIAL TESTING LABORATORY s policy to
retan sarpics tested for 0 days (rom report daic, please advise us within 30 days of this report if you wisht us o retain (est sunples. We reserve the right 1o make changes and revisions (o this repart as
sbdiiumal infonmation becomes avaable Refcr w centificate and scope of calibrution available upon reguest Tests that are ot in our scope of accreditation are idestified a3 “Not in MATERIAL
TESTING | ABORA TORY's scope of accreditation ™
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan.

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.ac,id, Surel: workshop pengelasan@pnm.ac.id

BRINELL HARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

Project Number : 11 No. Report : 11
Nomor Proyek No. Laporan
Reported for : Muhamad Rizki Maulidin
Dilaporkan untuk Politeknik Negeri Jakarta
Test Date : 10 Juli 2024 Reff. Standard : -
Tanggal Uji Referensi Standar
Material : Logam Treat. Matenials -
Bahan Perlakuan Material
Test Sample : H650 - S2 Attachments : 1
Sampel Uji Lampiran
Temp. (test): 27°C Report pages : 2
Suhu (uji) Jumlah Hal.
Scope of Work : Determine the data properties of the submitted sample per requirements of customer
Tujuan Pengujian specification and list the number or any other information provided.
Conclusion ; Test sample meets the requirements of (customer speciment) as shown below.
Hasil
Test Report :

Method and Results

Brinell Hardness Test
No | Scale Test: HBW; Test Force: 3000kgf;
Dwell Time: 15s: Indentor: steel ball Smm

Indentation Hardness Value ) i i
Point HBW Kg/mm’ Fig 1.Design = ;
1 1 214,08 - Specimen = =
2 2 213,48 - Indentation Fig 2. Specimen After
3 212,27 - Indentation
X 213,27 22
Comments : N/A
Komentar
CHECKED * 1 1L 70
Prepared by, Results verified by,
as Asst. Mcchanical Testing Laboratorium Head of Matepid] Tesyng Laboratory

NM
Galih Priyo W.. A.Md. P
NIP. -

Note that any

comments, h bove arc srictly the author” based on results of testing requested or performed by MATERIAL TESTING LABORATORY
and ‘or s approved sub-contractons. This repert certifies thal test results provided wre saune as those contaised i MATERIAL TESTING LABORATORY s reconds. Some infornisaon provided in thus
report was fumished by the customer and s histed in this report for reference oaly The information m this report 15 intended for the use of MATERIAL TESTING LABORATORY s clsents und may
0ot be published or reproduced except in full without MATERIAL TESTING LABORATORY s expressed consent. The mformation and test results provided in this report s representative of the
companents tested for this work, and does not extend to the hot or baich from which the tested components were drawn. MATERIAL TESTING LABORATORY acoepis 5o responsbnlity or habdity for
resalts due 10 non-representative test items, improper sampling. msufficient westung v misinformation. Liability lamit s the cost of the analysis. It is MATERIAL TESTING LABORATORY s pobicy o
retan samples tested for 30 days from repon daie, please advise us within 30 Jayy of this report i you wish us 10 retin test samples. We reserve the right 1o make changes and revisions o this feport as.
additional information becomes avuilable Refer w cortificate and scope of calibration available upon request Tests (hat are not 1 our scope of sccreditation are identified as “Not in MATERIAL
TESTING LABORATORY s scope of acereditation ™
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK
LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan.
JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.acid, Surel: workshop pengelasan@pnm.ac.id

Attachment 1
Specimen Indentasi :

Indentasi 1 Indentasi 2 Indentasi 3
Brinell Test Graph :
HB
414
Q.
a8
M8 g
\
2131 \
\
\
2129 \
\
\
s \\
1227 °
: 2408 0348 227
Data Collector (Data)

Number : Block HB ] Nominal D1 (u) D2 (p) Force, kgf
01:01 214,08 OK 4134,31 4123,17 3000
02:02 213,48 OK 4134,31 4134,31 3000
03:03 212,27 0K 4134,31 4156,6 3000

CHECKED
Laboratorium

Uji Bahan
PNM

FITRANEER 46U st .37, w7
NIP. 19890427202203 1004

Note that any stated discusnon, comments, conhusions ahave are sirictly the suthor's professional opiion based on results of testing requested o pecformed by MATERIAL TESTING LABORATORY
and or s approved sub-sontractors. This repont certifics Gt test resulls provided are same @ those contamed m MATERIAT TESTING LABORATORY s records. Some informabon provided in this
report was furniahied by the customer and 1 histed wn thas repost for refercnce valy The mfomuation i s report 1 itended for the use of MATLRIAL TESTING | ABORATORY s clicats wad may
not be published or repronduiced except i full wihout MATERIAL TESTING LABORATORY'S expressed consent. The information and tes: results provided in this report is representative af the
components tested for Lus work, and docs not evtend o the lot or batch from which the tosied components were drawn. MATERIAL TESTING LABOKA TORY aceepes 6o respansibulity or lrabulity for
fesalts duc t on-fepresentative test wems, iproper sanipling. insiTicient testig or misnformation | iability s is the cost of the asalysis. 1t is MATERIAL TESTING LABORATORY s policy o
retain sunples tested for 30 days from roport date, please advise us within 30 days of tis report if you wish us 10 retain test sunples We reserve the nght to ke changes and revisions to ihis report as
Addiiona) information becomes avmlable Refer W certificaie asd scope of calibration available upv request. Tests that are not i ow scvpe of acereditation are identified as “Not in MATERIAL

TESTING L ABORATORY s sope of accreditation ™
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POLITEKNIK NEGERI MADIUN

JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan.

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.ac.d, Surel: workshop pengelasan@pnm.acid

BRINELL HARDNESS TEST REPORT
LAPORAN UJI KEKERASAN BRINELL

Project Number : 12 No. Report : 12
Nomor Proyek No. Laporan
Reported for ; Muhamad Rizki Maulidin
Test Date : 10 Juli 2024 RefT. Standard : -
Tanggal Uji Referensi Standar
Material : Logam Treat. Materials : -
Bahan Perlakuan Material
Test Sample : H650—-83 Attachments : 1
Sampel Uji Lampiran
Temp. (test): 27°C Report pages : 2
Suhu (uji) Jumlah Hal.
Scope of Work : D ine the data properties of the submitted sample per requi of
Tujuan Pengujian specification and Ixsl the number or any other mfm—matmn rovided.
Conclusion : Test sample meets the requi of p ) as shown below.
Hasil
Test Report :

Method and Results

Brinell Hardness Test
No | Scale Test: HBW; Test Force: 3000kgf:
| Dwell Time: 13s: Indentor: steel ball Smm |

Ind Hardness Value
Point HBW Kg/mm’ Fig 1.Design
! 1 212,87 - Specimen L o
2 2 21591 E Indentation Fig 2. Specimen After
3 3 214,69 - Indentation
X 214,49 -

Comments: N/A
Komentar

o Mk
CHECKED " .7
Prepared by, Results vent ed by
as Asst. Mechanical Testing

Laboratoriufi

Galih Priyo W., AMd. PNM&

NIP. -
Note that 1! s ly authos s Y TESTING LABORATORY
wnd ‘or s approved sub-cantractons This report certifies that test resulls provided me sume as those contamed in MATERIAL TESTING. L\mlATOl\' ‘s records. Some informanon provided in this
teport was furnished by the customer and is listed oy tus report for sefereme only. The iformation m this report is intended for the use of MATERIAL TESTING LABORATORY"s clicts and may
not be published or reproduced except in full without MATIRIAL TESTING LABORATORY's expressed comsent. The mformation and test result prv\ulal 0 this report 1s representative of the
components tested (ot tns work, and does not extend 1o the kot or batch from which the tesied qunwmmu were drawn. MATERIAL TESTING LABORATORY accepts no responsility oe lsabuity for
resulta due o nout-representaiive test tems, impeoper sampling. wsufficient testing or Liabulity bimit is Itis MATERIAL TESTING LABORATORYs policy 0

vﬂ-munm!alnud for 30 days from report date, please advise us within 30 days of this report if you wish us 10 retam test samples.

foemation becomes available. Refer W certificaie and scope of calibration available tpon reuest. Tests that are 0ot in ow scope of acereditation are «hur:d as “Not in MATERIAL.
TESTING I.Allllﬁu ORY’s scope of accreditation.”
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POLITEKNIK NEGERI MADIUN
JURUSAN TEKNIK

LABORATORIUM UJI BAHAN

Kampus 2, Jurusan Teknik, Gedung D. Lab. Uji Bahan,

JI. Ringroad Barat Winongo Manguharjo Kota Madiun, Telp./Hp. -
Laman: www.pnm.acid, Surel: workshop pengelasan@pnm.ac.id

Attachment 1
Specimen Indentasi :

Indentasi 1 ‘ l Indentasi 2 ‘ I Indentasi 3
Brinell Test Graph :
e
,,/O\ —o
212
0
287 2591 21469
Data Collector (Data)
Number : Block HB Nominal D1 (n) D2 (n) Force, kgf
01:01 212,87 OK 4134,31 4145,46 3000
02:02 215,91 OK 4112,02 4112,02 3000
03:03 214,69 OK 4112,02 413431 [ 3000} ;
CRELR T L
Laboratorit
O AGUS SALIN, 8.1, .,
—— 7AW, 33, T
NIP. 9890427202203 1004
Note that any stated discussion, comments, conclusions above are strictly the author"s o MATERIAL TESTING LABORATORY

and for s pproved sub-contractars. This repert certifies that test resuls provided we same as those contained in MATFRIAL TESTING LABORATORY's recurds, Some formation provided in this
report was furmistied by the customer and 1s listed wn this report foe reference only. The information i this report is intended for the use of MATERIAL TESTING LABORATORY's clicnis and may
not be publisied or repeoduced except in (Ul without MATERIAL TESTING LABORATORY's exeessed consent, The information and test results provided in this report is representative of the
and docs not extend to the ot or batch from which the tested components were drawn. MATERIAL TESTING LABORATORY acoepss no responsibility or hablity for
misinformation. Liability limitis the cost of the analysis It is MATERIAL TESTING LABORATORY's policy
i report (£ you wish Us 10 retain Lext sumples. We rexerve the right 1o make changes and revisions 1o this Feport as
' available upon request. Tests that are not in wur scope of accreditation are identified as “Not i MATERIAL

Page 24 0f 24

et iems, improper supling. insufficient tesi
rom report date, please advise us witlin 30 da
vailable Refer w ceruficate and scope of cals
ope of acereditation.”

wlditiona) nformation e
TESTING LABORATOR

Scanned with CamScanner



eyeyer Labap yiuwyajijod uizi eduey

N
O
s v
s 3
2 a
35
og'
8 3
£
E s
53
=W
c
o
%:
33
T T
O
= 3
o =
o 3
= Q
<
o5
F 3
25
& s
Ta
a
]
S o
5o
< £
w o~
88
52
£ =
*Z
o
2
s 2
-
€0
= x
:

o
7
=]
<
5
5
S
s
5
£
£
3
]
B
2
o
E
o
=4
s
3
z
g
=
g
3
3
5
E
=
g
=
&
§
g
z
g
o
g
=
o
£
s
£
E
g
3
2
=
>

undede ynjuaq wejep

I T
SE
5 =

epeyer wabay yiujaujo

—
1
g
8
3
Q
3
o
3
Q
<
=3
T
w
g
Q
8
3
=
o
<
w
o
£
=
c
3
g
<
S
-
£
a‘
=5
-~
8
E}
T
S
3
o
3
n
Y
3
c
3
=
8
5
o
)
3
3
3
s
&
c
5
S
w
c
3
T
]
-

=

LAMPIRAN 7 HASIL PENGUJIAN UJI TARIK

N

I Print date: 14.06.24
Zwick / Roell
Tensile Test Raw Material
Heading : Tensile Test Raw Material Material : VCN150
Customer ¢ Rizki Maulidin Specimen type : Reduced Section
Test standard . ASTM E8 Tester : INKA
Pre-load : 6 MPa Speed in the yield range : 0,00025 1/s
Speed, Young's modulus : 60 MPa/s Test speed : 0,008 1s
Speed, yield point : 60 MPa/s
Test results:
Rpoz Ren Rm  A: do So
Legend No. MPa MPa MPa % mm mm?
13 | 993 - 999 7,0 9 |63,62
14 |1020|1040 | 1040 | 6,5 9 |63,62
15 998| - |1010| 62 9 |6362
Series graph:
60000 - f\
- 40000
13
g
&£ 20000
0 u 1
0 10 20 30
Strain in %
Maul 1.zs2 Page 1/2
I Print date: 14.06.24
Zwick / Roell
Statistics:
Series Rpoz  Rew Rm At do So
n=3 MPa MPa_ MPa % _mm_mm?
X 1000 1040 (1010 65 |9 63,62
s 139 202 (04 |0,000| 0,00
V [%] 138 1,99| 672 0,00 | 0,00
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Print date: 14.06.24

2wick [ Roell

Tensile Test Tempering 450 C

Heading : Tensile Test Tempering 450 C  Specimen type : Reduced Section
Customer : Rizki Maulidin Pre-treatment : Hardening plus Tempering
Test standard : ASTM E8 Tester : INKA
Material : VCN150
Pre-load : 6 MPa Speed in the yield range : 0,00025 1/s
Speed, Young's modulus : 60 MPa/s  Test speed 0008 1/s
Speed, yield point : 60 MPa/s
Test results:
Rpoz Rew Rm At do So
Legend No. MPa MPa MPa % mm mm’
16 | 964 | 1380|1380| 64 | 9 |[63,62
17 | 958 | 1270|1270 | 65 | 9 |63,62
18 | 921 [1370]1370| 72 | 9 |63,62
Series graph:
80000 -
/
60000 -
z
c
'é 40000
8
20000 -
0 T T i
0 10 20 30
Strain in %
Maul 2.zs2 Page 1/2

A\

Print date: 14.06.24

zwick / Roell

Statistics:

Series  Rpo2 Ret Rm A do So

n=3 MPa MPa MPa % mm mm’
x |948 1340 1340 67 |9 63,62
s 235 589 589 | 04 |0000( 0,00

visl | 248 441| 441|622 000 | 000
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zwick [ Roell

Print date: 14.06.24

Tensile Test Tempering 550 C

Heading : Tensile Test Tempering 550 C  Specimen type : Reduced Section
Customer ¢ Rizki Maulidin Pre-treatment : Hardening plus Tempering
Test standard : ASTM E8 Tester : INKA
Material : VCN150
Pre-load S MPa Speed in the yield range : 0,00025 1/s
Speed, Young's modulus : 60 MPa/s Test speed 0008 1/s
Speed, yield point : 60 MPa/s
Test results:
Rpo2 Red  Rm At do So
Legend No. MPa MPa MPa % mm mm?
[ 19 | 910 1090‘1090 74 | 9 |6362
[ 20 | 915/1110(1110| 76 | 9 |63,62
‘ ‘ 21 |1050]1100|1170| 6,5 9 63,62
Series graph:
60000
Z 40000 + - {4
= [
g to )
5 1/
= 20000 + //
T /,
i/
0 _é'_, 1 T —
0 10 20 30
Strain in %
Maul 3.zs2 Page 1/2
I Print date: 14.06.24
Zwick 7 Roell
Statistics:
Series  Rpo2 ReH Rm At do So
n=3 MPa MPa MPa % mm mm’
x |959 (1100 |1120 72 |9 63,62
s 809 ‘ 622| 384 |06 |0000| 0,00
V[% | 843 056 343| 7,86 (000 | 0,00
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Zwick J Roell

Print date: 14.06.24

Tensile Test Tempering 650 C

Test results:

tegs! ‘22 837 | 809 | 916 | 7.4

v

Rpoz Ren  Rm Ar do So
legend No. MPa MPa MPa % mm mm’
9 |6362]
23 | 871 | 831|884 | 72 9 63,62
24 | 903 [ 865|906 | 74 | 9 [6362]

Series graph:

! V
50000 + #

40000 \\

N

30000

ceimn

20000 +

Forc

10000

Heading . Tensile Test Tempering 650 C Specimen type : Reduced Section
Customer ¢ Rizki Maulidin Pre-treatment : Hardening plus Tempering
Test standard : ASTM E8 Tester : INKA

Material : VCN150

Pre-load : 6 MPa Speed in the yield range : 000025 1/s
Speed, Young's modulus : 60 MPa/s Test speed 0008 1/s
Speed, yield paint : 60 MPa/s

0 0 20 30
Strain in %
Maul 4.zs2 Page 1/2
. I Print date: 14.06.24

Zwick ¥/ Roell

Statistics:

Series Rpo2 Re#i Rm Al do St

n=3 MPa MPa MPa % mm mm?

x |87 835 902 73 |9 63,62
s 331 | 280 | 162 | 0,1 [0000| 0,00
V [%] 380 335/ 180(199000 | 0,00




