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ABSTRAK 

 
Industri otomotif di Indonesia sekarang ini semakin meningkat. Hal tersebut membuat 
permintaan spare part motor terus meningkat. Salah satu spare part motor tersebut 
adalah Underbracket. Underbracket dapat diproduksi dengan proses hot forging. 
Setelah melakukan pengamatan saat berlangsungnya proses hot forging terdapat 
masalah. Masalah tersebut terdapat pada maker material mana yang akan digunakan 
dan dimensi potongan raw material S35C yang ingin dipakai sehingga produksi 
Underbracket tidak dapat berjalan efisien. Maker material dan Dimensi Potongan 
Raw Material saat proses forging sangat berpengaruh terhadap hasil waste, hasil 
kualitas dan kuantitas produk Under Bracket tipe XYZ. Untuk itu dilakukan penelitian 
dengan metode berupa kombinasi VDI 2221 dan Trial. Metode tersebut dilakukan 
agar dapat menentukan ukuran dimensi dan maker dari raw material S35C yang 
optimal dan efisien agar waste dan kecacatan hasil produk dapat berkurang. Tujuan 
dari penelitian ini adalah mendapatkan ukuran dimensi potongan material dan maker 
material yang optimal sebelum produk tersebut di produksi secara massal dan dapat 
membandingkan beberapa variasi ukuran dimensi potongan raw material dan dua 
maker material yang diuji serta mendapatkan kualitas dan kuantitas hasil produk yang 
baik dan efisien. Penelitian diawali dengan metode VDI 2221 lalu dilakukan 
komparasi komposisi kimia dan trial pada maker material dimensi potong hasil dari 
VDI 2221 lalu dilakukan beberapa pengujian laboratorium sehingga menghasilkan 
produk yang efisien dalam segi kualitas serta kuantitasnya. Hasil penelitian ini 
diharapkan mampu menentukan maker material dan ukuran dimensi potongan raw 
material dari produk Underbracket tipe XYZ yang efisien dan kualitas dan kuantitas 
yang baik. 

 
Kata Kunci: Hot Forging, VDI 2221, Trial, Underbracket 
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OPTIMIZATION OF SELECTION OF RAW MATERIAL S35C HOT FORGING 

PROCESS WITH VDI 2221 AND TRIAL METHOD TYPE XYZ 

UNDERBRACKET PRODUCT 

 

ABSTRACT 

 
The automotive industry in Indonesia is currently increasing. This makes the demand 
for motorcycle spare parts continue to increase. One of these motor spare parts is the 
Underbracket. Underbrackets can be produced by the hot forging process. After 
making observations during the hot forging process, there was a problem. The problem 
lies in which material maker will use and the dimensions of the S35C raw material 
pieces that we want to use so that Underbracket production cannot run efficiently. 
Manufacturing Materials and Raw Materials The dimensions of the pieces during the 
forging process greatly affect the yield of waste, the results of the quality and quantity 
of the XYZ type Under Bracket product. For this reason, research was carried out 
using a method in the form of a combination of VDI 2221 and Trial. This method is 
carried out in order to be able to determine the optimal and efficient dimensions of the 
size and manufacture of S35C raw material so that waste and product defects can be 
reduced. The purpose of this research is to obtain the optimal size of the material 
pieces and ingredients before the product is mass-produced and to be able to compare 
several variations in the size of the pieces of raw materials and the two tested materials 
and to obtain quality and quantity of good and efficient product results. The research 
began with the VDI 2221 method and then carried out comparisons of chemical 
compositions and experiments on the dimensions of the cutting material produced from 
VDI 2221 and then carried out several laboratory tests to produce an efficient product 
in terms of quality and quantity. The results of this study are expected to be able to 
determine the manufacturing material and the dimensions of the raw material pieces 
from the XYZ type Underbracket product that are efficient and of good quality and 
quantity. 
 
Keywords: Hot Forging, VDI 2221, Trial, Underbracket 
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Tabel 4.12. Hasil Pengujian Hardness pada Underbracket Tipe XYZ Maker JS 107 

Tabel 4.13. Hasil Pengujian Hardness pada Underbracket Tipe XYZ Maker DSS 107 
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DAFTAR SIMBOL 

 

Simbol Keterangan 

Ø Diameter Raw Material 
ρ Density (Massa Jenis) 

E Young’s Modulus 

σy Yield Strength 

HB Brinell Hardness 

σ Tensile Strength 
µ Poisson’s Ratio 
L’ Elongation 

RA Reduction in Area 
k Thermal Conductivity 
C Spesific Heat 
α Thermal Expansion 
º Derajat 
R Resistivity 

γ Besi Gamma 
α Besi Alpha 

 

 

 

https://lib.mercubuana.ac.id



xvii 
 

DAFTAR SINGKATAN 

 

Singkatan Keterangan 

JS (Maker Steel disamarkan) 

DSS (Maker Steel disamarkan) 

UNBKT Underbracket 

VDI Verein Deutcher Ingenieure 

C Carbon 

Si Silicon 

Mn Mangan 

P Fosfor 

S Sulfur 

Cr Chrome 

Ni Nikel 

Pb Plumbum (Timbal) 

Fe Ferro 

JIS Japan Iron and Steel 

HCL Asam Klorida 

MPT Magnetic Particle Test 

NDT Non Destructive Test 

BHN Brinell Hardness Number 

Na Natrium 

OES Optical Emission Spectrometry 

BRIN Badan Riset dan Inovasi Nasional 

UI Universitas Indonesia 

NG Not Good 

RPM Rotation Per Minutes 

FCC Face Centered Cubic 

BCC Body Centered Cubic 
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