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PENGARUH MAGNET PUTAR, AGITATOR TERHADAP LAJU
DEPOSISI ELEKTROPALTING DAN KETEBALAN LAPISAN NIKEL
Daffa Aditya Ahmad
Dosen Pembimbing: Dr. Ferry Budhi Susetyo, M.T., M.Si. dan Dr. Dyah
Arum Wulandari, M.T.

ABSTRAK

Elektroplating nikel pada tembaga merupakan proses pelapisan logam yang
banyak digunakan untuk meningkatkan ketahanan korosi dan kekuatan mekanik.
Namun, salah satu tantangan dalam proses ini adalah terbentuknya gelembung gas
hidrogen di permukaan katoda, yang dapat menghambat distribusi ion nikel dan
menurunkan kualitas lapisan. Salah satu metode yang digunakan untuk mengatasi
masalah ini adalah pemanfaatan medan magnet eksternal, khususnya medan magnet
yang diputar, yang mampu memengaruhi aliran fluida dan membantu pelepasan
gelembung gas. Penelitian ini bertujuan untuk menganalisis pengaruh penggunaan
magnet putar, agitator terhadap efisiensi proses elektroplating nikel pada tembaga,
khususnya dalam hal laju deposisi dan ketebalan lapisan. Penelitian dilakukan
melalui eksperimen elektroplating nikel dengan tiga kondisi utama: tanpa agitator,
menggunakan magnet putar, dan kombinasi agitator serta magnet putar. Data
diperoleh melalui penimbangan sampel sebelum dan sesudah proses elektroplating
nikel. Dari hasil penimbangan tersebut maka dapat dihitung laju deposisi dan
ketebalan lapisan hasil elektroplating. Hasil penelitian menunjukkan dengan
adanya magnet putar akan meningkatkan laju deposisi dan ketebalan lapisan.
Sebaliknya dengan adanya agitator mampu mengurangi laju deposisi dan ketebalan

lapisan nikel.

Kata kunci: Agitasi, Ketebalan Lapisan, Laju Deposisi, Magnet
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THE INFLUENCE OF ROTATING MAGNETS, AGITATOR ON THE
DEPOSITION RATE OF ELECTROPLATING AND NICKEL COATING
THICKNESS
Daffa Aditya Ahmad
Supervisor: Dr. Ferry Budhi Susetyo, M.T., M.Si. dan Dr. Dyah Arum
Waulandari, M.T.

ABSTRACT

Nickel electroplating on copper is a metal coating process widely used to
enhance corrosion resistance and mechanical strength. However, one of the
challenges in this process is the formation of hydrogen gas bubbles on the cathode
surface, which can hinder the distribution of nickel ions and reduce the quality of
the coating. One method used to address this issue is the utilization of an external
magnetic field, particularly a rotating magnetic field, which can influence fluid flow
and assist in bubble gas release. This study aims to analyze the effect of using an
agitator on the efficiency of the nickel electroplating process on copper,
particularly in terms of deposition rate, coating thickness, and hydrogen bubble
evolution. The research was conducted through experiments under three main
conditions: without an agitator, with a magnet, and with a combination of agitator
and magnet. Data were obtained by measuring the deposition rate and coating
thickness of the electroplated layer, as well as visually observing the hydrogen
bubble release patterns. The results show that the agitator can accelerate the
deposition rate and increase the nickel layer thickness by enhancing the distribution
of Ni** ions in the solution. However, excessive agitation leads to turbulence, which
reduces deposition efficiency. Additionally, the use of a magnet aids in the release
of hydrogen bubbles from the cathode surface. The optimal combination of agitator
and magnet provides the best results, although it may cause disturbances if not

properly controlled.

Keywords: Agitator, Coating Thickness, Deposition Rate, Electroplating, Magnet

viii



DAFTAR ISI

LEMBAR PENGESAHAN UJIAN SKRIPSI SARJANA .....counirenuecnccnesnennes i
LEMBAR PENGESAHAN SKRIPSI SARJANA......cccceevruerinrennisnessessecsessenne ii
LEMBAR PERNYATAAN cccitinsiinsiesicsensiesssssesssessssssesssssssssssssssssssssssssssssssseses iii
KATA PENGANTAR.....coiiieensiisninenisnissnssisscssissessissessessssssssessessessssssssssssees iv
ABSTRAK ucuuiiiiinninninncsninsieniininieeniiessisssessssssssssssssssssssssssssssasssessssassssssssssssssns vii
ABSTRACT auuueeeeeeeecrenrenisresrcsesessessesssssasssssssssssssssssssssssssssssssssssassnssssssssssssssnes viii
DAFTAR ISLuuuiiiininininicsensnnsnssanssssassssssssasssssssssssassassassssssssssssssssssssssossossseos ix
DAFTAR TABEL ... A W ......nnnnnn e B xi
DAFTAR GAMBAR........ouuitterinictistinnecninccsecissississnssessessessessesssssessesssssssans xii
DAFTAR LAMPIRAN ...cccceviiiirenicsnssnssessisssesessscsassassassssnens ... Xiii
BAB 1 PENDAHULUAN .. —— - 1
1.1 Latar Belakang Masalah.............cccooiriiiiiiieiieecie e 1
1.2 Rumusan Masalah ..........cocooeiiiiiiiiiiicee s 3
1.3 Tujuan Penelitian...........cccueeiiuiiiiiiieieiiieciieeeiieeeiee e eeciveeeiaeeeveeesaneeeseraeenes 3
1.4 Manfaat Penelitian..........cccoeeiiiiiiiiiiiiiiiiieneeieee st 3
BAB II KAJIAN PUSTAKA.......uoueveniiinnnncnicnecnecnesneesesseenees 5
2.1 Pelapisan LOZam ....c..ccueiiirieriieieieieie sttt sttt st ettt seeesteentesaeeneesneenne s 5
2. RPelapisan’Listoik.......... ST AN 11 00 —_— P Y. 5
23 ANRAIN........ ML I e €D N o T veverene s slPeeneeennn 8
2.4 KatodQu N .-cooeeerveeter B Yoo INL IR 3 e e e 9
2.5 A GILALOT . c..eeiieetieii ettt ettt ettt e ne e et e naeeeaeeneas 10
2.6 MOOT DIC ..oniiii ettt 11
2.7 Larutan EIeKtrolit ........ccooiiiiiiiiniiiinienicce e 11
2.8 Penelitian Terdahulu ..........cocociiiiiiniiiiiii e 12
2.3 Kerangka Konseptual ...........cccoiiiiiiiiie et 17
2.3.1 Variabel Penelitian ..........ccccoeieiiiiriiierienieeeseeseee e 17
2.3.2 Hubungan Antar Variabel ...........cccoooiiiiiiiniieeeee e 18
2.3.3 Gambaran Kerangka Konseptual .............ccccceoviiiiiiiiiniiiiiieccieeceen, 18

2.4 PErhifUnGAn .......cooueeiiiiieieiiieiee ettt sttt e 19
BAB III METODOLOGI PENELITIAN ....cccovininnieninsninsenssecsasssesssessnsssessaeses 21

X



3.1 Tempat dan Waktu Penelitian ...........cocevverierienierenienceesceeeeeeee e 21

3.2 Alat dan Bahan Penelitian..........ccccccooeviiininincninnincnccncncscecsceeene 21

B 2L ALAL et 21
3.2.2Bahan. ..o e 25

3.3 Metode Penelitian.........coceevueiiiririiniiiinienieeeececece e 27
3.4 Rancangan Penelitian ...........cccoeiiiiiiiiiiinie e 27
3.4.1 Studi IEEIAtUT ..ottt 28
3.4.2 Persiapan alat dan bahan ..............cccoveiiiiiiniieiie e 29
3.4.3 Pembuatan specimen dan larutan elektrolit..............cccceeeeiieeeieeiineennee. 29
3.4.4 Analisis hasil data..........cccoooieviiiiiiiiiii e 29

3.5 Teknik dan prosedur pengambilan data ...........cccceveevienieiienienieieecie e, 29
3.5.1 Proses PElapiSan ..........cccueeiieeieeiiieiieeiee st ete et e e 30
BAB IV PEMBAHASAN......... N —— A 32
4.1 Perubahan massa SPESIMEN ........cceevuerueeiieiierieeienieeieereesneseeeneeeeeneeeneesneenes 32
4.2 Hasil Perhitungan Laju DeposiSi........ccceeeureciierieecieeiieeieeeiee et 34
4.3 Perhitungan Ketebalan Lapisan ............ccccoecieiiiieiiienieeiiienieeie e 35
BAB V PENUTUP.....cuciiiiricenecnintcsantisisessssssissesssssssassssssssssssessssscsssessssssses 38
S W Kesidepilan N, W = 5 A G . ... o 38
22 Oaran. Lees,...... Nuuiy.. WE BN . W0 38
DAFTAR PUSTAKA ......uiiiicnscssessnnnsnnsestiscsssssssssssssssssssssssssssssssssssanss i
DAFTAR LAMPIRAN........... e oosoYooscnsssosgflosde.... v




DAFTAR TABEL

Tabel 2.1 Sifat-sifat NiKel ......ccoooiiioiieiieii e 9
Tabel 2.2 Sifat-sifat Tembaga (C) .....c..cccueeeiieiiiiieeiieeie e 10
Tabel 2.3 Penelitian Terdahulu..........cccoviiiiiniiiniiiiniieeeeee e 13
Tabel 2.4 Variable Penelitian ..o 17
Tabel 4.1 Hasil Perubahan massa SpeSimen ..........cccocceerveeeriiniiencneeneeeeeenneenneeenns 32

X1



DAFTAR GAMBAR

Gambar 2.1 Skema Pelapisan..........cccocevieriiiieiiiienieieseeeseeee e 8
Gambar 2.2 Gambaran Kerangka Konseptual.........c..ccoooiiniiniiinniniinn 19
Gambar 3.1 POWEF SUPPLY .......ccveeieeeeeieeeeeeeeeee ettt 21
GambAar 3.2 Beaker GlaSS .........ccouvuuuieeieiiicie ettt 22
Gambar 3.3 SIOPWALCH..........coooeieieiieieeee s 23
GamDAr 3.4 TACHOMELEF ......c..cc.ooueeiiiieiiniiiiieiesitsae ettt 23
Gambar 3.5 Kabel Tembaga.........c.coceveeiiriiiiiiiiiieeseerie e 24
Gambar 3.6 Lem Tembak...........ccoiiiiiiiiiiiiiiiiiicceccceccee et 24
Gambar 3.7 AMPIas 120.......cceiieiieieieeieseeiee et 25
Gambar 3.8 Larutan EIEKtrolit...........ccccocoviiininininininiineencecnceccees 26
Gambar 3.9 Anoda (NIKel) .......c.oooieiiiiiiiiiiicieeee et eaae e 26
Gambar 3.10 Katoda (CU) .....ccovieiiiiieeiiiecie ettt 27
Gambar 3.11 Rancangan Penelitian...............ccooiiiiiiiiiiiiniieiieeeeeceee e, 28
Gambar 3.12 Pengukuran Sebelum Lapisan ........ccccceeeveevviievienineciieniecieeieeene. 30
Gambar 3.13 Proses Plating ..........ccccccveeiiiiiiiiiieiiecieeceeeeeeeeeee e 31
Gambar 3.14 Pengukuran setelah pelapisan..........c.ccoecveevvieeeiiecvciieciieeecreeeen, 31
Gambar 4.1 Hasil Laju DeposSiSie..ccueecciiiiriiiiiieiiiieenieeeiieeeeieeesvieesveeesnvesesnnens 34
Gambar 4.2 Hasil Ketebalan Lapisan.............cccoociiiiiiiieniiiiieieeee e 36

xil



DAFTAR LAMPIRAN

Lampiran 1 Hasil elektroplating nikel substrat cu...........cccoevveeiiecieiiieee, v
Lampiran 2 Perhitungan 1aju deposiSi.......ccceeeviervieiieecienieeieeieeeeeeveeeive e vi
Lampiran 3 Perhitungan ketebalan 1apisan .............ccccoeevieeiieniieciiecieeieeieeee, vii
Lampiran 4 Log bimbingan SKIipsi .....cceiveerierieeiieiieeiesieeeeeeeee e X

xiii



