UNIVERSITAS
GADJAH MADA

Deposisi Lapisan Tipis Ti-Cu-N Pada Stainless Steel 316L Menggunakan DC Sputtering Untuk
Meningkatkan Sifat Mekanik dan Antibakteri
Ihwanul Aziz, Prof. Dr. Eng. Yusril Yusuf, S.Si., M.Si., M.Eng.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Andriyanti, W., dkk. (2017), Deposisi lapisan tipis titanium nitrida pada stainless

steel 316 menggunakan metode DC sputtering, Prosiding PPI, pp. 155-160.
ISSN 0216-3128.

ASM Handbook (2000), ASM handbook volume 8 mechanical testing and

evaluation, 8.

ASM International (2000), Alloy digest sourcebook: stainless steels.
Atanda, P., Fatudimu, A. and Oluwole, O. (2010), Sensitisation study of normalized

3161 stainless steel, Journal of Minerals and Materials Characterization and
Engineering, 09(01). Scientific Publishing, pp. 13-23. doi:
10.4236/jmmce.2010.91002.

Azar, V., dkk. (2010), The effect of shot peening on fatigue and corrosion behavior

of 316L stainless steel in Ringer’s solution, Surface and Coatings
Technology. Elsevier B.V., 204(21-22), pp. 3546-3551. doi:
10.1016/j.surfcoat.2010.04.015.

Balashabadi, P., dkk. (2017), The role of Cu content on the structural properties

and hardness of TiN —-Cu nanocomposite film, Journal of Alloys and
Compounds. Elsevier B.V., 728, pp. 863-871. doi:
10.1016/j.jallcom.2017.08.267.

Bambang, S., dkk. (2011), Analisis sifat mekanik lapisan tipis nitrida titanium pada

camshaft hasil teknik plasma sputtering, Prosiding PPI, pp. 110-114. ISSN
0216-3128.

Baviera, G., dkk. (2014), Microbiota in healthy skin and in atopic eczema, BioMed

Research  International,  Hindiawi., 2014, pp. 1-6. doi:
10.1155/2014/436921.

Cowan, M., dkk. (1999), Plant Products as Antimicrobial Agents, Antimicrobial

Plant Chemicals, 12(4), pp. 564-582. doi: 10.1590/s0006-
87052004000200004.

Creus, J., dkk. (2000), Porosity evaluation of protective coatings onto steel, through

electrochemical techniques, Surface and Coatings Technology, 130(2-3),
pp. 224-232. doi: 10.1016/S0257-8972(99)00659-3.

Deonisia, A., (2022) Titanium untuk implan tulang belakang, www.kompas.id.

Available at: https://www.kompas.id/baca/ilmu-pengetahuan-
teknologi/2022/06/05/titanium-untuk-implan-tulang-belakang (Accessed: 6
June 2023).

Donkov, N., dkk. (2020), Effect of copper and silver doping on the antibacterial

properties of magnetron-sputtered aluminium oxide coatings, Journal of
Physics:  Conference  Series, 1492(1-5). doi:  10.1088/1742-
6596/1492/1/012039.

Dziedzic, A., dkk. (2020), Structure and antibacterial properties of Ag and N doped

titanium dioxide coatings containing Ti2.8504N phase, prepared by
magnetron sputtering and annealing, Surface and Coatings Technology.
Elsevier, 393(March), p.125844. doi: 10.1016/j.surfcoat.2020.125844.

48



UNIVERSITAS
GADJAH MADA

Deposisi Lapisan Tipis Ti-Cu-N Pada Stainless Steel 316L Menggunakan DC Sputtering Untuk
Meningkatkan Sifat Mekanik dan Antibakteri
Ihwanul Aziz, Prof. Dr. Eng. Yusril Yusuf, S.Si., M.Si., M.Eng.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Epp, J., dkk. (2016), X-Ray Diffraction (XRD) Techniques for materials

characterization, Materials Characterization Using Nondestructive
Evaluation (NDE) Methods. Elsevier Ltd. pp. 81-124, doi: 10.1016/B978-
0-08-100040-3.00004-3.

Ewald, A., dkk. (2012), The effect of Cu(ll)-loaded brushite scaffolds on growth

and activity of osteoblastic cells, Journal of Biomedical Materials Research
- Part A, 100 A(9), pp. 2392-2400. doi: 10.1002/jbm.a.34184.

Fan, Y., dkk. (2022), Evaluation of the Crystal Structure and Mechanical

Properties of Cu Doped TiN Films, Coatings, 12(5), p. 652. doi:
10.3390/coatings12050652.

Fatkhul, M., (2020), BPPT Komersialisasi Implan Tulang Traumatik Stainless Steel

316L, ekonomi.bisnis.com. Available at:
https://ekonomi.bisnis.com/read/20201101/257/1312172/bppt-
komersialisasi-implan-tulang-traumatik-stainless-steel-3161) (Accessed: 6
June 2023).

Grainger (1999), Engineering Coatings—Design and Application, 2nd ed’,

Engineering Coatings, pp. 194-225. doi: 10.1533/9781845698577.194.

Heidenau, F., dkk. (2005), A novel antibacterial titania coating: Metal ion toxicity

and in vitro surface colonization, Journal of Materials Science: Materials in
Medicine, 16(10), pp. 883-888. doi: 10.1007/s10856-005-4422-3.

Heinke, W., dkk. (1995), Evaluation of PVD nitride coatings, using impact, scratch

and Rockwell-C adhesion tests, Thin Solid Films, 270(1-2), pp. 431-438.
doi: 10.1016/0040-6090(95)06934-8.

van Hengel, I. A. J., dkk. (2021), Antibacterial titanium implans biofunctionalized

by plasma electrolytic oxidation with silver, zinc, and copper: A systematic
review, International Journal of Molecular Sciences, 22(1). pp. 1-7. doi:
10.3390/ijms22073800.

Van Hove, R. P., dkk. (2015), Titanium-Nitride Coating of Orthopaedic Implans:

A Review of the Literature, BioMed Research International. Hindawi
Publishing Corporation, 2015(November). pp. 1-9. doi:
10.1155/2015/485975.

Hsieh, J.H., dkk (2015), Antibacteria and anti-wear TaN-(Ag,Cu) nanocomposite

thin films deposited on polyether ether ketone. Thin Solid Film. Elsevier,
pp. 0040-6090 doi: 0.1016/j.tsf.2015.02.063.

Hsieh, J.H., dkk, (2012), Antibacterial and tribological properties of TaN—Cu,

TaN-Ag, and TaN—(Ag,Cu) nanocomposite thin films. Materials Research
Bulletin. Elsevier, pp. 2999-3003. doi:
https://doi.org/10.1016/j.materresbull.2012.04.101.

Hsieh, J.H., dkk (2013), Mechanical properties and antibacterial behaviors of

TaN—(Ag,Cu) nanocomposite thin films after annealing. Surface Coating &
Technology, Elsevier, pp. S116-S119. doi:
https://doi.org/10.1016/j.surfcoat.2012.07.022.

Jokanovi¢, V., dkk. (2022), Detailed phisyco-chemical characterization of the

multilayered thin films based on titanium oxynitride and copper doped
titanium nitride obtained by different PVD techniques, Vacuum,
195(November 2021). pp.1-10. doi: 10.1016/j.vacuum.2021.110708.



UNIVERSITAS
GADJAH MADA

Deposisi Lapisan Tipis Ti-Cu-N Pada Stainless Steel 316L Menggunakan DC Sputtering Untuk
Meningkatkan Sifat Mekanik dan Antibakteri
Ihwanul Aziz, Prof. Dr. Eng. Yusril Yusuf, S.Si., M.Si., M.Eng.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Kamachi Mudali, U.,dkk. (2003), Corrosion of bio implans, Sadhana - Academy

Proceedings in Engineering Sciences, 28(3-4), pp. 601-637. doi:
10.1007/BF02706450.

Kelly, P. J., dkk. (2010), Comparison of the tribological and antimicrobial

properties of CrN/Ag, ZrN/Ag, TiN/Ag, and TiN/Cu nanocomposite
coatings, Surface and Coatings Technology, 205(5), pp. 1606-1610. doi:
10.1016/j.surfcoat.2010.07.029.

Kim, W., dkk. (2010), Properties and rapid consolidation of binderless titanium

nitride by pulsed current activated sintering, Journal of Ceramic Processing
Research, 11(5), pp. 627-630. doi:10.3365/em|.2009.09.119.

Kondi Maliwemu, E. U., dkk (2018), Effect of shot peening in different shot

distance and shot angle on surface morphology, surface roughness and
surface hardness of 316L biomaterial, IOP Conference Series: Materials
Science and Engineering, 299(1), pp. 0-6. doi: 10.1088/1757-
899X/299/1/012051.

Lackner, J. M., dkk. (2007), Adhesion improvement of PVD coatings by plasma

Li,

Li,

treatment with linear anode layer ion sources, Materials. Joanneum
Research. pp. 1-5. ISSN 0737-5921.

J., dkk. (2016), Tribological properties characterization of Ti/Cu/N Thin films
prepared by DC magnetron sputtering on titanium alloy, Surface and
Coatings Technology. Elsevier B.V., 294, pp. 30-35. doi:
10.1016/j.surfcoat.2016.03.043.

P., dkk. (2013), Effect of heating rate on ferrite recrystallization and austenite
formation of cold-roll dual phase steel, Journal of Alloys and Compounds.
Elsevier B.V., 578, pp. 320-327. doi: 10.1016/j.jallcom.2013.05.226.

Liu, J., dkk. (2014), Effect of Cu content on the antibacterial activity of titanium-

copper sintered alloys, Materials Science and Engineering C. Elsevier B.V.,
35(1), pp. 392-400. doi: 10.1016/j.msec.2013.11.028.

Ludwig, R. (1998), Scanning electron microscopy physics of image formation and

microanalysis. Second. Edited by A. L. Schawlow. Springer.

Luo, X. Y., dkk. (2021), In vitro analysis of cell compatibility of TiCuN films with

different Cu contents, Surface and Coatings Technology, 408(December
2020). pp. 1-7. doi: 10.1016/j.surfcoat.2020.126790.

Malachowa, N., dkk. (2010), Mobile genetic elements of staphylococcus aureus,

Cellular and Molecular Life Sciences, 67(18), pp. 3057-3071. doi:
10.1007/s00018-010-0389-4.

Maudisha (2023), Doktor FTUi kembangkan biomaterial untuk bone plate implan

tulang, www.ui.ac.id, (Accessed: 6 June 2023).

Wildemann, B., dkk. (2021), Infections @ trauma / orthopedic implans : recent

advances on, Materials, 14(19), pp. 1-11. doi:
https://doi.org/10.3390/mal4195834.

Mitra, D., dkk. (2020), Antimicrobial copper-based materials and coatings:

potential multifaceted biomedical applications, ACS Applied Materials and
Interfaces, 12(19), pp. 21159-21182. doi: 10.1021/acsami.9b17815.


http://dx.doi.org/10.3365/eml.2009.09.119

UNIVERSITAS
GADJAH MADA

Deposisi Lapisan Tipis Ti-Cu-N Pada Stainless Steel 316L Menggunakan DC Sputtering Untuk
Meningkatkan Sifat Mekanik dan Antibakteri
Ihwanul Aziz, Prof. Dr. Eng. Yusril Yusuf, S.Si., M.Si., M.Eng.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Morsiya, C., dkk. (2020), A review on parameters affecting properties of

biomaterial SS 316L’. Taylor and Francis, Australian Journal Of
Mechanical Engineering, pp. 2204-2253. doi:
https://doi.org/10.1080/14484846.2020.1752975.

Nemati, A., dkk. (2018), Magnetron-sputtered TixNy thin films applied on titanium-

based alloys for biomedical applications: Composition-microstructure-
property relationships, Surface and Coatings Technology, 349(April), pp.
251-259. doi: 10.1016/j.surfcoat.2018.05.068.

Ng, H. P., dkk. (2015), Conjugated precipitation of twin-related o. and Ti>Cu phases

in a Ti-25V-3Cu alloy, Acta Materialia, pp. 457-471. doi:
10.1016/j.actamat.2014.10.053.

Peng, C., dkk. (2019), Antibacterial TiCu/TiCuN multilayer films with good

corrosion resistance deposited by axial magnetic field-enhanced arc ion
plating, ACS Applied Materials and Interfaces, 11(1), pp. 125-136. doi:
10.1021/acsami.8b14038.

Powers, J. P. S. and Hancock, R. E. W. (2003), The relationship between peptide

structure and antibacterial activity, Peptides, 24(11), pp. 1681-1691. doi:
10.1016/j.peptides.2003.08.023.

Priyambodo, B. H., dkk. (2017), The influence of TiN-sputtering on hardness and

corrosion rate of AISI 304 for biomaterials application, Journal of
Corrosion Science and Engineering, 20(November), pp. 1-8. ISSN 1466-
8858.

Stuart, R.V. (1983), Vacuum Technology, Thin Films, and Sputtering, Chapter 1V,

pp. 91-135. doi: 10.1016/B978-0-12-674780-5.50007-X.

Rahmati, A. (2011), Reactive DC magnetron sputter deposited Ti-Cu-N nano-

composite thin films at nitrogen ambient, Vacuum, Elsevier, pp. 853-860.
doi: 10.1016/j.vacuum.2010.12.010.

Rahmati, A. and Ahmadi, K. (2012), Effect of sputtering power on structural,

morphological, chemical, optical and electrical properties of Ti:CusN
nano-crystalline thin films’, EPJ Applied Physics, 60(3). doi:
10.1051/epjap/2012120247.

Rana, S. and Jonnalagadda, S. B. (2017), A facile synthesis of Cu-Ni bimetallic

nanoparticle supported organo functionalized graphene oxide as a catalyst
for selective hydrogenation of p-nitrophenol and cinnamaldehyde, RSC
Advances. Royal Society of Chemistry, 7(5), pp. 2869-2879. doi:
10.1039/C6RA26443C.

Sayono, S. and Sujitno, T. (2007), Deposisi lapisan tipis Zno:Al pada substrat

alumina untuk bahan sensor gas, Ganendra Majalah IPTEK Nuklir, 10(2),
pp. 39-46. doi: 10.17146/gnd.2007.10.2.165.

Setiabudi, A. R. H. A. M. (2012), Karakterisasi material: prinsip dan aplikasinya

dalam penelitian kimia, UPI Press (Accessed: 6 June 2023).

Smentkowski, V. S. (2000), Trends in sputtering, Progress in Surface Science,

64(1), pp. 1-58. doi: 10.1016/S0079-6816(99)00021-0.

Stueber, M., dkk. (2009), Concepts for the design of advanced nanoscale PVD

multilayer protective thin films, Journal of Alloys and Compounds, 483(1-
2), pp. 321-333. doi: 10.1016/j.jallcom.2008.08.133.



UNIVERSITAS
GADJAH MADA

Deposisi Lapisan Tipis Ti-Cu-N Pada Stainless Steel 316L Menggunakan DC Sputtering Untuk
Meningkatkan Sifat Mekanik dan Antibakteri _
Ihwanul Aziz, Prof. Dr. Eng. Yusril Yusuf, S.Si., M.Si., M.Eng.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

Tan, Z., dkk. (2019), The antimicrobial effects and mechanism of e-poly-lysine

against Staphylococcus aureus, Bioresources and Bioprocessing. Springer
Singapore, 6(1). doi: 10.1186/s40643-019-0246-8.

Titus, D., dkk. (2019), Nanoparticle characterization techniques, Green Synthesis,

Characterization and Applications of Nanoparticles. Elsevier Inc. doi:
10.1016/b978-0-08-102579-6.00012-5.

Vidakis, N., dkk. (2003), The VDI 3198 indentation test evaluation of a reliable

qualitative control for layered compounds, 144, pp. 481-485. doi:
10.1016/S0924-0136(03)00300-5.

Wang, H., dkk. (2013) , Structural, tribological and antibacterial activities of Ti-

Cu-N hard coatings prepared by plasma surface alloying technique, Surface
and Coatings Technology. Elsevier B.V., 235, pp. 235-240. doi:
10.1016/j.surfcoat.2013.07.038.

Wang, J., dkk. (2020), Study of TiCu/TiCuN multilayer films with antibacterial

activity, Materials Technology. Taylor & Francis, 35(8), pp. 475-482. doi:
10.1080/10667857.2019.1699269.

Wang, L., dkk. (2010), Corrosion and tribological properties and impact fatigue

behaviors of TiN- and DLC-coated stainless steels in a simulated body fluid
environment, Surface and Coatings Technology, 205(5), pp. 1599-1605.
doi: 10.1016/j.surfcoat.2010.07.111.

Wang, X. Q., dkk. (2011), Deposition, structure and hardness of Ti-Cu-N hard

films prepared by pulse biased arc ion plating, Vacuum, 86(4), pp. 415—
421. doi: 10.1016/j.vacuum.2011.08.015.

Wasa, K. (2012), Sputtering Phenomena. Second Edi, Handbook of Sputter

Deposition Technology: Fundamentals and Applications for Functional
Thin Films, Nano-Materials and MEMS: Second Edition. Second Edi.
Elsevier Inc. doi: 10.1016/B978-1-4377-3483-6.00002-4.

Wu, H., dkk. (2014), Wear and corrosion resistance of anti-bacterial Ti-Cu-N

Xi,

coatings on titanium implans, Applied Surface Science. Elsevier B.V., 317,
pp. 614-621. doi: 10.1016/j.apsusc.2014.08.163.

T., dkk. (2016), Copper precipitation behavior and mechanical properties of
Cu-bearing 316L austenitic stainless steel: A comprehensive cross-
correlation study, Materials Science and Engineering A. Elsevier, 675, pp.
243-252. doi: 10.1016/j.msea.2016.08.058.

Xin, C., dkk. (2022), Biological corrosion behaviour and antibacterial properties

of Ti-Cu alloy with different Ti2Cu morphologies for dental applications,
Materials and Design. The Author(s), 215, p. 110540. doi:
10.1016/j.matdes.2022.110540.

Zhang, E., dkk. (2021), Antibacterial metals and alloys for potential biomedical

implans, Bioactive Materials. KeAi Communications Co., Ltd, 6(8), pp.
2569-2612. doi: 10.1016/j.bioactmat.2021.01.030.

Zhang, X., dkk. (2012), Bactericidal behavior of Cu-containing stainless steel

surfaces, Applied Surface Science. Elsevier B.V., 258(24), pp. 10058-
10063. doi: 10.1016/j.apsusc.2012.06.074.



Deposisi Lapisan Tipis Ti-Cu-N Pada Stainless Steel 316L Menggunakan DC Sputtering Untuk
Meningkatkan Sifat Mekanik dan Antibakteri .
Ihwanul Aziz, Prof. Dr. Eng. Yusril Yusuf, S.Si., M.Si., M.Eng.

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Zhao, J., dkk. (2019), Antibacterial durability and biocompatibility of
antibacterial-passivated 316L stainless steel in simulated physiological
environment, Materials Science and Engineering C. Elsevier, 100(March),
pp. 396-410. doi: 10.1016/j.msec.2019.03.021.

Zhuang, Y., dkk. (2020), Antibacterial activity of copper-bearing 316L stainless
steel for the prevention of implan-related infection, Journal of Biomedical
Materials Research - Part B Applied Biomaterials, 108(2), pp. 484—495. doi:
10.1002/jbm.b.34405.



