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ABSTRAK

Permasalahan lingkungan akibat limbah aluminium, seperti kaleng bekas,
dapat diatasi melalui pendekatan rekayasa material yang inovatif. Penelitian ini
bertujuan untuk menganalisis kekuatan dan struktur makro dari anting
shockbreaker motor yang dibuat menggunakan aluminium daur ulang melalui
proses pengecoran pasir. Proses dimulai dengan pembuatan cetakan menggunakan
teknologi 3D Printing (Flashforge Creator Pro) berdasarkan desain dari perangkat
lunak SolidWorks. Aluminium kaleng bekas dilebur pada suhu 576°C dan
kemudian dituangkan ke dalam cetakan. Hasil cor kemudian mengalami proses
perendaman dalam dua media berbeda: aquades dan larutan HCI + ekstrak daun
ketapang, guna mengevaluasi pengaruh media terhadap karakteristik material.
Pengujian kekerasan dilakukan menggunakan metode Leeb dan Vickers (HV),
sedangkan pengamatan struktur makro dilakukan dengan mikroskop pembesaran
50x. Hasil menunjukkan bahwa spesimen yang direndam dalam larutan HCI +
ekstrak daun ketapang mengalami penurunan massa dan kekerasan yang lebih
signifikan dibandingkan dengan spesimen yang direndam dalam aquades. Nilai
kekerasan tertinggi tercatat pada perendaman aquades dengan rata-rata 14,64 VHN,
sedangkan spesimen HCI + EDK hanya mencapai rata-rata 13,84 VHN. Dari sisi
struktur makro, spesimen aquades menunjukkan permukaan lebih homogen dengan
pori kecil, sementara perendaman HCl + EDK menyebabkan pengikisan dan
porositas yang lebih besar. Penelitian ini membuktikan bahwa aluminium daur
ulang dari kaleng bekas memiliki potensi yang layak sebagai bahan alternatif
pembuatan komponen otomotif, dengan mempertimbangkan perlakuan pasca-cor
yang tepat untuk mengoptimalkan sifat mekanis dan kualitas struktur. Temuan ini
diharapkan dapat memberikan kontribusi terhadap pengembangan teknologi

material ramah lingkungan dalam bidang teknik mesin dan industri otomotif.

Kata Kunci: Aluminium daur ulang, pengecoran pasir, anting shockbreaker, larutan

HCI, daun ketapang, kekerasan Vickers, struktur makro.



ABSTRACT

Environmental issues caused by aluminum waste, such as used beverage
cans, can be addressed through innovative materials engineering approaches. This
study aims to analyze the structural strength and macrostructure of motorcycle
shockbreaker brackets made from recycled aluminum through a sand casting
process. The process begins with mold fabrication using 3D Printing technology
(Flashforge Creator Pro) based on designs created in SolidWorks. Used aluminum
cans are melted at 576°C and poured into the mold. The cast specimens are then
subjected to post-treatment soaking in two different media: distilled water
(aquades) and a solution of hydrochloric acid (HCI) combined with ketapang leaf
extract, to evaluate their effects on material characteristics. Hardness testing was
carried out using both the Leeb and Vickers (HV) methods, while macrostructure
analysis was conducted with a 50x optical microscope. The results indicate that
specimens soaked in the HCI + ketapang leaf extract solution experienced more
significant mass and hardness reduction compared to those soaked in aquades. The
highest Vickers hardness was observed in aquades specimens, averaging 14.64
VHN, while the HCI + leaf extract group averaged only 13.84 VHN. In terms of
macrostructure, aquades-treated samples exhibited relatively homogeneous
surfaces with small porosity, whereas the HCI + leaf extract group showed surface
degradation and greater porosity. This study confirms that recycled aluminum from
used cans has considerable potential as an alternative material for manufacturing
automotive components. However, appropriate post-casting treatment is crucial to
optimize the mechanical properties and macrostructure quality. These findings are
expected to contribute to the development of environmentally friendly materials

technology in mechanical engineering and the automotive industry.

Keywords: Recycled aluminum, sand casting, shockbreaker bracket, HCI solution,

ketapang leaf extract, Vickers hardness, macrostructure.



DAFTAR ISI

PERNYATAAN ORISINALITAS TUGAS AKHIR ......cooiiiiiiiiiiienceceieeeee il
PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR ..........cccocue.... il
LEMBAR PENGESAHAN ..ottt v
NOTA PEMBIMBING ..ottt v
NOTA KONSULTAN ...ttt sttt s vi
KATA PENGANTAR ..ottt vii
ABSTRAK ...ttt ettt ettt saeeea X
DAFTAR ISttt ettt eas Xi
DAFTAR GAMBAR ..ottt Xiii
DAFTAR TABEL ..ottt Xiv
BAB I PENDAHULUAN.......cciiiiiiiienieeeieene Error! Bookmark not defined.
1.1. Latar Belakang..........cccccoooeeiiiniinnnns Error! Bookmark not defined.
1.2. Rumusan Masalah ...........ccccceceneenne Error! Bookmark not defined.
1.3. Batasan Penelitian ............cccccceveennene Error! Bookmark not defined.
1.4. Tujuan Penelitian.............cccoooeriienennn. Error! Bookmark not defined.
1.5. Manfaat Penelitian............ccccceeeennnen. Error! Bookmark not defined.
BAB Il TINJAUAN PUSTAKA.......cccveeeeeieen, Error! Bookmark not defined.
2.1 Pengecoran Anting Shock Breaker......Error! Bookmark not defined.
2.2 Landasan Teori .......cccevvueerueeeieenieennen. Error! Bookmark not defined.
BAB III METODOLOGI PENELITIAN .............. Error! Bookmark not defined.
3.1 Waktu dan Tempat Penelitian.............. Error! Bookmark not defined.
3.2 Alat dan Bahan Penelitian................... Error! Bookmark not defined.
3.3 Desain Spesimen ..........cccceevveeiueennenns Error! Bookmark not defined.
3.4 Diagram Alir Penelitian....................... Error! Bookmark not defined.
3.5 Metode Penelitian..........c.cccocceenieennnne Error! Bookmark not defined.
BAB IV HASIL DAN PEMBAHASAN. ............... Error! Bookmark not defined.
4.1 Hasil Pengujian..........ccccoeevveeiieninennen. Error! Bookmark not defined.
4.2 Pembahasan ........c..cccceevvevveneenienieennnene Error! Bookmark not defined.

Xi



BAB V KESIMPULAN DAN SARAN ................ Error! Bookmark not defined.

5.1 Kesimpulan.........cceeeveveiienieniieiiiennnnns Error! Bookmark not defined.
5.2 Saran.....ccccovciiiiiiiee Error! Bookmark not defined.
DAFTAR PUSTAKA ..., Error! Bookmark not defined.
LAMPIRAN ..ot Error! Bookmark not defined.

Xii



DAFTAR GAMBAR

Gambar 2.1  Mesin 3D Printing .........cccccveeviieeiiieeieeeeeeeee e
Error! Bookmark not defined.

Gambar 2.2 Portable Leeb Hardness TeSter ..........ccocevirvinieneenieniienieienene
Error! Bookmark not defined.

Gambar 3.1  DeSain SPESIMEN .......cecviieriieeiiieeiieeeireeeieeeereeesreeesereeesereeeseneas
Error! Bookmark not defined.

Gambar 3.2  Diagram alir penelitian............ccceevieeeiienieeiiienie e
Error! Bookmark not defined.

Gambar 3.3  Spesifikasi mesin 3D printing ...........ccceeceeeeueenieniieeniieenieenieeieene
Error! Bookmark not defined.

Gambar 4.1  Struktur Makro Anting shockbreaker Aquades ............c.cceennee.
Error! Bookmark not defined.

Gambar 4.2 Grafik nilai rata-rata Uji.......ccccoceeveevinieneenenicneeceeceeeee
Error! Bookmark not defined.

Gambar 4.3  Gambar Struktur Makro Anting Shockbreaker HCL+EDK ........

Error! Bookmark not defined.

Xiii



Tabel 2.1

Tabel 3.1

Tabel 3.2

Tabel 3.3

Tabel 3.4

Tabel 4.1

Tabel 4.2

DAFTAR TABEL

Karakteristik AIuminiume............cooceeiiiiiiiniieiieeeeee e
Error! Bookmark not defined.

Peralatan Perbengkelan Guna Penelitian............ccccooceeverieniencnnene
Error! Bookmark not defined.

Bahan Penelitian yang Dipakai .........ccccceeveviiivciieiniiiieiieeee e
Error! Bookmark not defined.

Perubahan Visual Selama Percobaan ..........c..cocccveeveinenieneencnnnne
Error! Bookmark not defined.

Pengamatan Suhu Peleburan dan Kekerasan .........c..ccccecenienennene.
Error! Bookmark not defined.

Hasil Pengecoran Memakai Perendaman Aquades dan HCL + Ekstrak
Daun Ketapang.........coouveeiiiiiiiiiiieeeeieeeeeeee et

Error! Bookmark not defined.
Hasil Uji Kekerasan VICKErs ........coceviiviiriiniiicniinicicciceecc

Error! Bookmark not defined.

Xiv






