
159 

 

 DAFTAR PUSTAKA 

Affatato, S. dan Brando, D., 2012, "Introduction to Wear Phenomena of 

Orthopaedic Implants.” In Wear of Orthopaedic Implants and Artificial 

Joints, ed. Saverio Affatato. Cambridge, UK: Woodhead Publishing Limited. 

Agrawal, C.M., Ong, J.L., Appleford, M.R., dan Mani, G., 2014, Introduction to 

Biomaterials Basic Theory with Engineering Applications. Cambridge, UK: 

Cambridge University Press. 

Alemany, L.J., Bañares, M.A., Pardo, E., Martín-Jiménez, F., dan Blasco, J.M., 

2000, Morphological and Structural Characterization of a Titanium Dioxide 

System, Materials Characterization, 44, pp. 271–75. 

Aniołek, K., Kupka, M., Barylski, A., dan Dercz, G., 2015, Mechanical and 

Tribological Properties of Oxide Layers Obtained on Titanium in the 

Thermal Oxidation Process, Applied Surface Science, 357, pp. 1419–1426. 

Aniołek, K., 2017, The Influence of Thermal Oxidation Parameters on the Growth 

of Oxide Layers on Titanium, Vacuum, 144, pp. 94–100. 

Archard,J.F., dan Hirst, W., 1956, The Wear of Metals under Unlubricated 

Conditions.” Proceedings of the Royal Society A: Mathematical, Physical 

and Engineering Sciences, 236(1206), pp. 397–410. 

Arifvianto, B., Suyitno, Mahardika, M., Dewo, P., Iswanto, P.T., dan Salim, U.A., 

2011, Effect of Surface Mechanical Attrition Treatment ( SMAT ) on 

Microhardness, Surface Roughness and Wettability of AISI 316L, Materials 

Chemistry and Physics, 125(3), pp. 418–426. 

Arifvianto, B., Suyitno, dan Mahardika, M., 2013, Surface Modification of 

Titanium Using Steel Slag Ball and Shot Blasting Treatment for Biomedical 

Implant Applications, International Journal of Minerals, Metallurgy and 

Materials, 20(8), pp. 788–795. 

Arslan, E., Totik, Y., Demirci, E., dan Alsaran, A., 2010, Influence of Surface 

Roughness on Corrosion and Tribological Behavior of CP-Ti after Thermal 

Oxidation Treatment, Journal of Materials Engineering and Performance, 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



160 

 

19(3), pp. 428–433. 

Ashby, M.F., 1989, On the Engineering Properties of Materials, Acta 

Metallurgica, 37, pp. 1273-1293, 

Asri, R.I.M.,  Harun, W.S.W., Samykano, M., Lah, N.A.C., Ghani, S.A.C., F. 

Tarlochan, F., dan Raza, M.R., 2017, Corrosion and surface modification on 

biocompatible metals: A review, Materials Science and Engineering C, 77, 

pp. 1261–1274. 

Attar, H., Prashanth, K.G., Chaubey, A.K., Calin, M., Zhang, L.C., Scudino, S., 

dan Eckert, J, 2015, Comparison of Wear Properties of Commercially Pure 

Titanium Prepared by Selective Laser Melting and Casting Processes, 

Materials Letters, 142, pp. 38–41. 

Atwood, R. C., Lee, P. D., Curtis, R. V., dan Maijer, D. M., 2007, Modeling the 

Investment Casting of a Titanium Crown, Dental Materials, 23(1), pp. 60–

70. 

Baharuddin, M.Y., Salleh, S. H., Suhasril, A. A., Zulkifly, A. H., Lee, M. H., 

Omar, M. A., Abd Kader, A.S., Mohd Noor, A., Arief, A. R., dan Majid, 

N.A., 2014, Fabrication of Low-Cost, Cementless Femoral Stem 316L 

Stainless Steel Using Investment Casting Technique, Artificial Organs 38(7), 

pp. 603–608. 

Bailey, R., dan Sun, Y., 2013, Unlubricated Sliding Friction and Wear 

Characteristics of Thermally Oxidized Commercially Pure Titanium, Wear, 

308(1-2), pp. 61-70. 

Bailey, R., dan Sun, Y., 2015, Pack Carburisation of Commercially Pure Titanium 

with Limited Oxygen Diffusion for Improved Tribological Properties, 

Surface & Coatings Technology, 261, pp. 28–34. 

Bansal, R., Singh, J. K., Singh, V., Singh, D. D. N., and Das, P., 2017, 

Optimization of Oxidation Temperature for Commercially Pure Titanium to 

Achieve Improved Corrosion Resistance, Journal of Materials Engineering 

and Performance, 26(3), pp. 969–977. 

Barbour, P.S.M., Barton, D.C., dan Fisher, J., 1995, The Influence of Contact 

Stress on the Wear of UHMWPE for Total Replacement Hip Prostheses, 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



161 

 

Wear, 181–183, pp. 250–257. 

Barbour, P. S.M., M. H. Stone, dan Fisher, J., 1999, A Study of the Wear 

Resistance of Three Types of Clinically Applied UHMWPE for Total 

Replacement Hip Prostheses, Biomaterials, 20(22), pp. 2101–2106. 

Basso, W., 2014, Advanced Centrifugal Casting for Complex Geometries, 

Foundry Management and Technology, 24, pp. 

Bermingham, M.J., McDonald, S.D., Dargusch, M.S., dan StJohn, D.H., 2008, 

The Mechanism of Grain Refinement of Titanium by Silicon, Scripta 

Materialia, 58(12), pp. 1050–1053. 

Bermingham, M. J., S. D. McDonald, M. S. Dargusch, dan StJohn, D. H., 2007, 

Microstucture of Cast Titanium Alloys, Materials Forum, 31, pp. 84–89. 

Bhola, R., Bhola, S.M., Mishra, B., dan Olson, D.L, 2009, Electrochemical 

Behavior of Titanium dan Its Alloys as Dental Implants in Normal Saline, 

Research Letters in Physical Chemistry, pp. 0–4. 

Bian, Y., Zhou, L., Zhou, G., Jin, Z., Xin, S., Hua, Z., dan Weng, X., 2018, Study 

on Biocompatibility, Tribological Property dan Wear Debris Characterization 

of Ultra-Low-Wear Polyethylene as Artificial Joint Materials, Journal of the 

Mechanical Behavior of Biomedical Materials, 82, pp. 87–94 

Boettcher, C., 2000, Deep Case Hardening of Titanium Alloys with Oxygen, 

Surface Engineering, 16(2), pp. 148–152. 

Borruto, A., Crivellone, G., Marani, F., 1998, Influence of Surface Wettability on 

Friction and Wear Tests, Wear, 222(1), pp. 57–65. 

Boyer, R. R., 2010, Attributes, Characteristics, and Applications of Titanium and 

Its Alloys, JOM, 62(5), pp. 21–24. 

BPS, 2017, Laporan Bulanan Data Sosial Ekonomi Agustus 2017, 

http://www.bps.go.id. [online, accesed 25 April 2017]. 

Bragdon, C.R., Jasty, M., Muratoglu, O.K., O’Connor, D.O., dan Harris, W.H., 

2003, Third-Body Wear of Highly Cross-Linked Polyethylene in a Hip 

Simulator, Journal of Arthroplasty, 18(5), pp. 553–561. 

Brunette, D. M., Tengvall, P., Textor, M., dan Thomsen, P., 2001, Titanium in 

Medicine. Berlin, Heidelberg: Springer Berlin Heidelberg. 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



162 

 

Bryant, M., Farrar, R., Freeman, R., Brummitt, K., dan Neville, A., 2016, 

Biotribology The Role of Surface Pre-Treatment on the Microstructure, 

Corrosion and Fretting Corrosion of Cemented Femoral Stems, Biotribology, 

5, pp. 1–15. 

Buechel, F.F., dan Pappas, M.J., 2011, Principles of Human Joint Replacement 

Design and Clinical Application. Berlin: Springer-Verlag Berlin Heidelberg. 

Callen, B.W., Sodhi, R.N.S., dan Griffithst, K., 1995, Examination of Clinical 

Surface Preparations on Titanium and Ti6A14V by X-Ray Photoelectron 

Spectroscopy and Nuclear Reaction Analysis, Progress in Surface Science, 

50(95). pp.  

Callister, W.D., dan Rethwisch, D.G., 2014, Materials Science and Engineering. 

9E ed. New Jersey US: John Wiley & Sons, Inc. 

Campbell, J., 2015, Complete Casting Handbook Complete Casting Handbook. 

Carr, A.J., Robertsson, O., Graves, S., Price, A.J., Arden, N.K., Judge, A., dan 

Beard, D.J., 2012, Knee Replacement, Lancet, 379, pp. 1331–1340. 

Changyun, L., Haiyan, W., Lei, X., Kuangfei, W., dan Hengzhi, F., 2010, 

Research on Mould Filling and Solidification of Titanium Alloy in Vertical 

Centrifugal Casting, Rare Metal Materials and Engineering, 39(3), pp. 388–

392. 

Cho, C.H., Murakami, T., dan  Sawae, Y., 2010, Influence of Microscopic Surface 

Asperities on the Wear of Ultra-High Molecular Weight Polyethylene in a 

Knee Prosthesis, Proceedings of the Institution of Mechanical Engineers, 

Part H: Journal of Engineering in Medicine, 224(4), pp. 515–529. 

Choudhory, D., Ghosh, S., Ali, F., Vrbka, M., Hartl, M., dan Krupka, I., 2016, 

The influence of surface modification on friction and lubrication mechanism 

under a bovine serum lubricated condition, Tribology Transaction, 59, No. 2, 

pp. 316–322 

Chunxiang, C., Baomin, H., Lichen, Z., dan Shuangjin, L., 2011, Titanium Alloy 

Production Technology, Market Prospects and Industry Development, 

Materials and Design, 32(3), pp.1684–1691. 

Contieri, R.J., Zanotello, M., dan Caram, R., 2010, Recrystallization and Grain 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



163 

 

Growth in Highly Cold Worked CP-Titanium, Materials Science & 

Engineering A, 527(16–17), pp. 3994–4000. 

Cotton, J.D., Clark, L.P., dan Phelps, H.R., 2006, Titanium Investment Casting 

Defects: A Metallographic Overview, JOM, 58(6), pp. 13–16. 

Dahm, K.L., 2009, Fatigue-like Failure of Thermally Oxidised Titanium in 

Reciprocating Pin-on-Plate Wear Tests, Wear, 267(1–4), pp. 409–416. 

Dai, J., Zhu, J., Chuanzhong, C., dan Weng, F., 2016, High Temperature 

Oxidation Behavior and Research Status of Modifications on Improving 

High Temperature Oxidation Resistance of Titanium Alloys and Titanium 

Aluminides: A Review, Journal of Alloys and Compounds, 685, pp. 784–

798. 

Dalury, D.F., Pomeroy, D.L., Gorab, R.S., dan Adams, M.J., 2013, Why Are 

Total Knee Arthroplasties Being Revised?, The Journal of arthroplasty, 28 

Suppl.,pp. 120–121. 

Daming, X., Limin, J., dan Hengzhi, F., 2008, Effect of Centrifugal and Coriolis 

Forces on the Mold-Filling Behavior of Titanium Melts in Vertically 

Rotating Molds, China Foundry, 5(4), pp.249–257. 

Darvell, B.W. 2009. Materials Science for Dentistry. 9 th. Oxford: Woodhead 

Publishing. 

Dearnley, P.A., Dahm, K.L., dan Çimenogˇlu, H., 2004, The Corrosion–Wear 

Behaviour of Thermally Oxidised CP-Ti and Ti-6Al-4V, Wear, 256, pp. 

469–479. 

Derbyshire, B., Fisher, J., Dowson, D., Hardaker, C.S., dan Brummitt, K., 1995, 

Wear of UHMWPE Sliding against Untreated, Titanium Nitridecoated and 

‘Hardcor’-Treated Stainless Steel Counterfaces, Wear, 181–183, pp.258–262. 

Dharmastiti, R., Barton D.C., Fisher J., Edidin A., dan Kurtz, S., 2001, The Wear 

of Oriented UHMWPE under Isotropically Rough and Scratched Counterface 

Test Conditions, Bio-Medical Materials and Engineering, 11, pp. 241-256. 

Dong, H., Shi, W., dan Bell, T., 1999, Potential of Improving Tribological 

Performance of UHMWPE by Engineering the Ti6Al4V Counterfaces, Wear 

,225–229, pp. 146–153. 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



164 

 

Dumbleton, J.H., 1981, Chapter 8 The Evaluation of Prostheses on Joint 

Simulators.” In , 258–322. 

Eliopoulos, D., Zinelis, S., dan Papadopoulos,T., 2004, Porosity of CpTi Casting 

with Four Different Casting Machines, Journal of Prosthetic Dentistry, 

92(4), pp. 377–81. 

Fellah, M., Labaïz, M., Assala, O., Iost, A., dan Dekhil, L., 2013, Tribological 

Behaviour of AISI 316L Stainless Steel for Biomedical Applications, 

Tribology - Materials, Surfaces & Interfaces 7(3), pp.135–149. 

Feng, X., Qiu, J., Ma, Y., Lei, J. Cui, Y., Wu, X., dan Yang, R., 2016, Influence 

of Processing Conditions on Microstructure and Mechanical Properties of 

Large Thin-Wall Centrifugal Ti-6Al-4V Casting, Journal of Materials 

Science and Technology, 32, pp. 362–371. 

Fisher, J., 2012, A stratified approach to pre-clinical tribological evaluation of 

joint replacements representing a wider range of clinical conditions 

advancing beyond the current standard, Faraday Discuss, 156, pp. 59–68 

Flannery, M., McGloughlin, T., Jones, E., dan Birkinshaw, C., 2008, Analysis of 

Wear and Friction of Total Knee Replacements Part I. Wear Assessment on a 

Three Station Wear Simulator, Wear, 265, (7-8), pp. 999-1008. 

Fontana, M.G., 1986, Corrosion Engineering. Mcgraw-Hil. McGraw-Hill 

Companies. 

Froes, F.H., 2015, Principles of Alloying Titanium, in: Titan. Phys. Metall. 

Process. Appl., 1st Editio, ASM International, Ohio, pp. 51–74 

Galvin, A., Kang, L., Tipper, J., Stone, M., Ingham, E., Jin, Z., dan Fisher, J., 

2006, Wear of Crosslinked Polyethylene under Different Tribological 

Conditions, Journal of Materials Science: Materials in Medicine, 17, pp. 

235–243. 

Galvin, A.L., Kang, L., Udofia, I., Jennings, L. M., McEwen, H.M.J., Jin, Z., dan 

Fisher, J., 2009, Effect of Conformity and Contact Stress on Wear in Fixed-

Bearing Total Knee Prostheses, Journal of Biomechanics, 42(12), pp. 1898–

1902. 

García-Alonso, M.C., Saldaña, L., Vallés, G., González-Carrasco, J.L., González-

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



165 

 

Cabrero, J., Martínez, M.E., Gil-Garay, E., Munuera, L., 2003, In Vitro 

Corrosion Behaviour and Osteoblast Response of Thermally Oxidised 

Ti6Al4V Alloy, Biomaterials, 24(1), pp. 19–26. 

Geetha, M., Singh, A.K., Asokamani, R., dan Gogia, A.K., 2009, Ti-Based 

Biomaterials, the Ultimate Choice for Orthopaedic Implants: A Review, 

Progress in Materials Science, 54(3), pp. 397–425. 

Gemelli, E., Alex, S., dan Camargo, N.H.A., 2007, Thermal Characterization of 

Commercially Pure Titanium for Dental Applications, Materials Research, 

10(3), pp. 241–246. 

Gepreel, M. A., dan  Niinomi, M., 2013, Biocompatibility of Ti-Alloys for Long-

Term Implantation, Journal of the Mechanical Behavior of Biomedical 

Materials, 20, pp. 407-415. 

Gilbert, J.L., dan Sachin, A.M., 2012, Medical Implant Corrosion: 

Electrochemistry at Metallic Biomaterial Surfaces.” In Degradation of 

Implant Materials, ed. Noam Eliaz. Springer Heidelberg, 1–28. 

González-mora, V.A., Hoffmann, M., Stroosnijder, R., Espinar, E., Llamas, J.M., 

Mariano, F., dan Gil, F.J., 2011, Influence of Different CoCrMo 

Counterfaces on Wear in UHMWPE for Artificial Joints, Journal Biomedical 

Science and Engineering, 4, pp. 375–382. 

Grupp, T. M., Giurea, A., Miehlke, R.K., Hintner, M., Gaisser, M., Schilling, C., 

Schwiesau, J., dan Kaddick, C., 2013, Biotribology of a New Bearing 

Material Combination in a Rotating Hinge Knee Articulation, Acta 

Biomaterialia, 9(6), pp. 7054–7063. 

Gu, F.M., Cimenoglu, H., dan Kayali, E.S., 2006, The Recrystallization and 

Thermal Oxidation Behavior of CP-Titanium, Materials Science and 

Engineering C, 26, pp.1367–1372. 

Guleryuz, H., dan Cimenoglu, H., 2009, Oxidation of Ti-6Al-4V Alloy, Journal 

of Alloys and Compounds, 472(1-2), pp. 241-246. 

Hao, L., Lawrence, J., dan Li, L., 2005, The Wettability Modification of Bio-

Grade Stainless Steel in Contact with Simulated Physiological Liquids by the 

Means of Laser Irradiation, Applied Surface Science, 247(1-4), pp. 453–457. 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



166 

 

Hench, L.L., dan Thompson, I., 2010, Twenty-First Century Challenges for 

Biomaterials, Journal of the Royal Society, Interface / the Royal Society, 7 

Suppl 4(May), pp. S379–391. 

Hermawan, H., 2012, Biodegradable Metals From Concept to Applications. 

Springer Heidelberg. 

Hiromoto, S., 2008, Corrosion of Metallic Biomaterials in Cell Culture 

Environments, The Electrochemical Society Interface, 17(2), pp. 41–44. 

Horáček, M., Charvát, O., Pavelka, T., Sedlák, J., Madaj, M., Nejedlý, J., dan 

Dvořáček, J., 2011, Medical Implants by Using RP and Investment Casting 

Technologies, China Foundry, 8(1), pp. 107-111. 

Hu, J., Yan, W., dan Da,  Y.W., 2010, Thermal Oxidation of CP-Ti at Different 

Temperatures, Advanced Materials Research, 146-147, pp.1536–1539. 

Hutchings, I., dan Shipway, P., 2017, Tribology: Friction and Wear of 

Engineering Materials. 2nd ed. Oxford: Butterworth-Heinemann. 

Ibrahim, K.M., Mhaede, M., dan Wagner, L., 2011, Mechanical Characterization 

of Cp-Ti Produced by Investment Casting, Transactions of Nonferrous 

Metals Society of China, 21(8), pp. 1735-1740. 

Istrate, B., Munteanu, C., Strugaru, S.I., Bârcă, A., Biniuc, C., dan Carmen, C.I., 

2014, Influence of Time on Thermal Oxidation of CP-Ti Grade II at 850 °C, 

Key Engineering Materials, 614, pp. 35–40. 

Izman, S., Abdul-Kadir, M.R., Anwar, M., Nazim, E.M., Rosliza, R., Shah, A., 

dan Hasan, M.A., 2012, Surface Modification Techniques for Biomedical 

Grade of Titanium Alloys: Oxidation, Carburization and Ion Implantation 

Processes.” In Titanium Alloys -Towards Achieving Enhanced Properties for 

Diversified Applications, ed. A.K.M.N. Amin. Rijeka, Croatia: InTech, 201–

28. 

Jamesh, M., Satendra Kumar, dan Sankara Narayanan, T. S. N., 2011, Effect of 

Thermal Oxidation on Corrosion Resistance of Commercially Pure Titanium 

in Acid Medium, Journal of Materials Engineering and Performance, 21(6), 

pp. 900–906. 

Jia, L., Xu, D., Li, M., Guo, J., Fu, H., 2012, Casting Defects of Ti-6Al-4V Alloy 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



167 

 

in Vertical Centrifugal Casting Processes with Graphite Molds, Metals and 

Materials International, 18(1), pp. 55–61. 

Jun, Y., 2011, Morphological Analysis of the Human Knee Joint for Creating 

Custom-Made Implant Models, pp. 841–853. 

Kalpakjian, S., dan Schmid, S.R., 2006, Manufacturing Engineering and 

Technology Fifth Edition. Upper Saddle River, New Jersey: Pearson 

Education, Inc.,. 

Karwiński, A., Leśniewski, W., Pysz, S., dan Wieliczko, P., 2011, The 

Technology of Precision Casting of Titanium Alloys by Centrifugal Process, 

11(3), pp. 73–80. 

Kasahara, Y., Majima, T., Kimura, S., Nishiike, O., dan Uchida, J., 2013, What 

Are the Causes of Revision Total Knee Arthroplasty in Japan?, Clinical 

Orthopaedics and Related Research, 471, pp. 1533–1538. 

Khan, M.A., Williams, R.L., dan Williams, D.F., 1999, The Corrosion Behaviour 

of Ti-6Al-4V, Ti-6Al-7Nb and Ti-13Nb-13Zr in Protein Solutions, 

Biomaterials, 20(7), pp. 631–637. 

Koike, M., Krysiak, A., Chan, K.S., Guo, L., dan Okabe, T., 2011, Effect of 

Centrifugal Rotational Speed on Wedge Castability of Titanium, Journal of 

Materials Processing Technology, 211(4), pp. 560–65. 

Krishna, D. S. R., dan Sun, Y., 2005, Thermally Oxidised Rutile-TiO2 Coating on 

Stainless Steel for Tribological Properties and Corrosion Resistance 

Enhancement, Applied Surface Science, 252(4), pp. 1107–1116. 

Kumar, P., Ahuja, I. S., dan Singh, R., 2016, Experimental Investigations on 

Hardness of the Biomedical Implants Prepared by Hybrid Investment 

Casting, Journal of Manufacturing Processes, 21, pp. 160–171. 

Kumar, S., Narayanan, T.S.N.S., Raman, S.G.S., dan Seshadri, S.K., 2009, 

Thermal Oxidation of CP-Ti: Evaluation of Characteristics and Corrosion 

Resistance as a Function of Treatment Time, Materials Science and 

Engineering C, 29(6), pp. 1942–1949. 

Kuniata, S., Panjiatan, H., dan Retnaningsih, R., 2014, Analisis Pengaruh Produk, 

Harga, Dan Promosi Terhadap Keputusan Pembelian Produk Implant 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



168 

 

Orthoepedi (ZIMMER) Pada PT.Gana Semesta Mandiri, Jurnal Ilmu 

Ekonomi & Manajemen, 1(1), pp. 11–21. 

Kuphasuk, C., Oshida, Y., Andres, C. J., Hovijitra, S.T., Barco, M.T., dan Brown, 

D.T., 2001, Electrochemical Corrosion of Titanium and Titanium-Based 

Alloys, The Journal of Prosthetic Dentistry, 85(2), pp.195–202. 

Kurtz, S., Ong, K., Lau, E., Mowat, F., dan Halpern, M., 2007, Projections of 

Primary and Revision Hip and Knee Arthroplasty in the United States from 

2005 to 2030, The Journal of bone and joint surgery, 89, pp. 780-785. 

Kurtz, S.M., 2009, UHMWPE Biomaterials Handbook. 2 nd. Burlington, MA, 

USA: Academic Press. 

Lei, M.K., Ou, Y.X., Wang, K.S., dan Chen, L., 2011, Wear and Corrosion 

Properties of Plasma-Based Low-Energy Nitrogen Ion Implanted Titanium, 

Surface and Coatings Technology, 205(19), pp. 4602–4607. 

Li, C.Y., Wu, S.P., Guo, J.J., Su, Y.Q., dan Fu, H.Z., 2008, Castability of Thin 

Walled Titanium Alloy Castings in Vertical Centrifugal Field, Materials 

Science and Technology, 24(10), pp. 1209-1213. 

Li, M., Yin, T., Wang, Y., Du, F., Zou, X., Gregersen, H., dan Wang, G., 2014, 

Study of Biocompatibility of Medical Grade High Nitrogen Nickel-Free 

Austenitic Stainless Steel in Vitro, Materials Science and Engineering: C, 

43, pp. 641-648. 

Lin, C.W., Ju, C.P., dan Lin, J.C., 2004, Comparison among Mechanical 

Properties of Investment-Cast c.p. Ti, Ti-6Al-7Nb and Ti-15Mo-1Bi Alloys, 

Materials Transactions, 45(10), pp. 3028-3032. 

Lin, N., Liu, Q., Zou, J., Li, D., Yuan, S., Wang, Z., dan Tang, B., 2017, Surface 

Damage Mitigation of Ti6Al4V Alloy via Thermal Oxidation for Oil and 

Gas Exploitation Application: Characterization of the Microstructure and 

Evaluation of the Surface Performance, Royal Society of Chemestry Adv, 

7(22), pp. 13517–13535. 

Van Der Linden-Van Der Zwaag, H.M.J., Bos, J., Van Der Heide, H.J.L., dan 

Nelissen, R.G.H.H., 2011, A Computed Tomography Based Study on 

Rotational Alignment Accuracy of the Femoral Component in Total Knee 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



169 

 

Arthroplasty Using Computer-Assisted Orthopaedic Surgery, International 

Orthopaedics, 35, pp. 845-850. 

Liu, Y., Wang S., Liao Z., dan Liu, W., 2015, Influence of Thermal Oxidation 

Duration on the Microstructural and Fretting Wear Behavior of Ti6Al4V 

Alloy, Materials Chemistry and Physics, 159, pp. 139-151. 

Liu, Z., dan Welsch, G., 1988, Literature Survey on Diffusivities of Oxygen, 

Aluminum, and Vanadium in Alpha Titanium, Beta Titanium, and in Rutile, 

Metallurgical Transactions A, 19 (4), pp. 1121-1125. 

Liza, S., Haseeb, A.S.M.A., Masjuki, H.H., dan Abbas, A.A., 2013, The Wear 

Behavior of Cross-Linked UHMWPE under Dry and Bovine Calf Serum–

Lubricated Conditions, Tribology Transactions, 56(1), pp. 130-140. 

Long, M., dan Rack, H.J., 1998, Titanium Alloys in Total Joint Replacement: A 

Materials Science Perspective, Biomaterials, 19(18), pp. 1621-1639. 

Lu, S., Kunxia, W., Yan, W., dan Jing, H., 2017, Effect of Thermal Oxidation on 

The Corrosion Resistance of Cp-Ti, Acta Metallurgica Slovaca, 23(2), pp. 

135. 

Luo, Y., Chen, W., Tian, M., dan Teng, S., 2015, Thermal Oxidation of Ti6Al4V 

Alloy and Its Biotribological Properties under Serum Lubrication, Tribology 

International, 89, pp. 67–71. 

Luo, Y., Yang, L., dan Tian, M., 2013, Influence of Bio-Lubricants on the 

Tribological Properties of Ti6Al4V Alloy, Journal of Bionic Engineering, 

10(1), pp.  84–89. 

Luo, Y., Shi, G., dan Zhong-min, J., 2009, Wettability Modification for 

Biosurface of Titanium Alloy by Means of Sequential Carburization, Journal 

of Bionic Engineering, 6(3), pp. 219-223. 

Lutjering, G., dan Williams, J.C., 2007, Engineering Materials and Processes: 

Titanium. 2nd ed. ed. Brain Derby. Springer-Verlag Berlin Heidelberg. 

Ma, Y., 2005, Synthesis of TiO2 Nanotubes Film and Its Light Scattering 

Property, Chinese Science Bulletin, 50(18), pp. 1985. 

Mahyudin, F., Widhiyanto, L., dan Hermawan, H., 2016, Biomaterials in 

Orthopaedics.” In Biomaterials and Medical Devices, Advanced Structured 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



170 

 

Materials, eds. Ferdiansyah Mahyudin and Hendra Hermawan. Cham, 

Switzerland: Springer International Publishing, 161–82. 

Manivasagam, G., Dhinasekaran, D., dan Rajamanickam, A., 2010, Biomedical 

Implants: Corrosion and Its Prevention-A Review, Recent Patents on 

Corrosion Science, 2(1), pp. 40–54. 

Mantripragada, V.P., Lecka-Czernik, B. , Ebraheim, N.A., dan Jayasuriya. A.C., 

2013, An Overview of Recent Advances in Designing Orthopedic and 

Craniofacial Implants, Journal of Biomedical Materials Research-Part A, 

101(11), pp. 3349-3364. 

Mathew, J., dan Donachie, J., 2001, Heat Treating Titanium and Its Alloys, Heat 

Treating Progress (July), pp. 47–57. 

McEwen, H.M.J., Barnett, P.I., Bell, C.J., Farrar, R., Auger, D.D., Stone, M.H., 

dan Fisher, J., 2005, The Influence of Design, Materials and Kinematics on 

the in Vitro Wear of Total Knee Replacements, Journal of Biomechanics, 38, 

pp. 357-365. 

McGee, M.A., Howie, D.W., Costi, K., Haynes, D.R., Wildenauer, C.I., Pearcy, 

M.J., dan McLean, J.D., 2000, Implant Retrieval Studies of the Wear and 

Loosening of Prosthetic Joints: A Review, Wear, 241(2), pp. 158-165. 

McGloughlin, T.M., Murphy, D.M., dan Kavanagh, A.G., 2004, A Machine for 

the Preliminary Investigation of Design Features Influencing the Wear 

Behaviour of Knee Prostheses, Proceedings of the Institution of Mechanical 

Engineers, Part H: Journal of Engineering in Medicine, 218(1), pp. 51–62. 

Menezes, P.L., Kishore, Kailas, S.V., dan Lovell, M.R., 2011, Friction and 

Transfer Layer Formation in Polymer-Steel Tribo-System: Role of Surface 

Texture and Roughness Parameters, Wear, 271(9-10), pp. 2213-2221. 

Mohammed, M.T., Khan, Z.A., dan Siddiquee, A.N., 2013, Influence of 

Microstructural Features on Wear Resistance of Biomedical Titanium 

Materials, International Journal of Medical, Health, Biomedical, 

Bioengineering and Pharmaceutical Engineering, 7(1), pp. 49–53. 

Mohammed, M.T., Khan, Z.A., dan Siddiquee, A.N., 2014, Surface Modifications 

of Titanium Materials for Developing Corrosion Behavior in Human Body 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



171 

 

Environment: A Review, Procedia Materials Science 6(3rd ICMPC), pp. 

1610–1618. 

Mohammed, M. T., dan Kadhim, N.A.,  2017, Enhancement Corrosion Behavior 

of Pure Titanium for Biomedical Applications, International Journal of 

Mechanical & Mechatronics Engineering IJMME-IJENS, 17(2), pp. 54–59. 

Mudali, U.K., Sridhar, T.M., dan Raj, B., 2003, Corrosion of Bio Implants,  

Sadhana, 28(3-4), pp. 601-637. 

Mukunda, P.G., Rao A,S., dan Rao, S.S., 2010, Influence of Rotational Speed of 

Centrifugal Casting Process on Appearance, Microstructure, and Sliding 

Wear Behaviour of Al-2Si Cast Alloy, Metals and Materials International, 

16(1), pp. 137-143. 

Nag, S., Banerjee, R., dan Fraser, H.L., 2005, Microstructural Evolution and 

Strengthening Mechanisms in Ti-Nb-Zr-Ta, Ti-Mo-Zr-Fe and Ti-15Mo 

Biocompatible Alloys, Materials Science and Engineering C, 25(3), pp. 357-

362. 

Nagerl, H., Walters, J., Frosch, K.H., Dumont, C., Fanghanel, J., dan Wachowski, 

M.M., 2009, Knee Motion Analysis of the Non-Loaded and Loaded Knee, 

Journal of Physiology and Pharmacology, 60(8), pp. 69-72. 

Naudie, D.D.R., Ammeen, D. J., Engh, G.A., dan Rorabeck, C.H., 2007, Wear 

and Osteolysis around Total Knee Arthroplasty, The Journal of the American 

Academy of Orthopaedic Surgeons, 15(1), pp. 53–64. 

Nevelos, J., 2004, Surface Engineering of Prosthetic Knee Components, The 

Knee, 11(1), pp. 163-167. 

Nourno, V., Schwenke, T., Wimmer, M.A., 2009, In-Vivo Kinematics of Knee 

Prostheses Patients during Level Walking Compared with the ISO Force-

Controlled Simulator Standard, Proceedings of the Institution of Mechanical 

Engineers. Part H, Journal of Engineering in Medicine, 223, pp. 889–896. 

Niinomi, M., Nakai, M., dan Hieda. J., 2012, Development of New Metallic 

Alloys for Biomedical Applications, Acta Biomaterialia, 8(11), pp. 3888–

3903. 

Nouri, A., dan Wen, C., 2015, Introduction to Surface Coating and Modification 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



172 

 

for Metallic Biomaterials, In Surface Coating and Modification of Metallic 

Biomaterials, ed. Cuie Wen. Amsterdam, Elsevier B.V., Woodhead 

Publishing Series in Biomaterials, 3–4. 

Office of Chief Economist Bank Mandiri, 2016, 5 Industry Update Farmasi. 

Okazaki, Y., dan Gotoh, E., 2008,  Metal Release from Stainless Steel , Co-Cr-

Mo-Ni-Fe and Ni-Ti Alloys in Vascular Implants, Corrosion Science, 50(12), 

pp. 3429–3438. 

Oonishi H., Kim S.C., Kyomoto M., Iwamoto M., dan Ueno M., 2007 

Comparison of In-Vivo Wear between Polyethylene Inserts articulating 

against Ceramic and Cobalt-Chrome Femoral Components in Total Knee 

Prostheses. In: Chang JD., Billau K. (eds) Bioceramics and Alternative 

Bearings in Joint Arthroplasty. Ceramics in Orthopaedics. Steinkopff 

Oshida, Y., 2007, Bioscience and Bioengineering of Titanium Materials. 1 st. 

Amsterdam: Elsevier B.V. 

Park, S., Llinas, A., dan Goel, V.K., 2013, Hard Tissue Replacements, In 

Biomaterials Principles and Practices, eds. Joyce Y. Wong, Joseph D. 

Bronzino, and Donald R. Peterson. Boca Raton: CRC Press, 10–11. 

Park, J., dan Lakes, R.S., 2007, Biomaterials : An Introduction. Third Edit. 

Springer Science+Business Media, New York, USA. 

Park, Y.J., Song, H.J., Kim, I., dan Yang, H.S., 2007, Surface Characteristics and 

Bioactivity of Oxide Film on Titanium Metal Formed by Thermal Oxidation, 

Journal of Materials Science: Materials in Medicine, 18(4),pp. 565-575. 

Pattnaik, S., Karunakar, D. B., dan Jha, P. K., 2012, Developments in Investment 

Casting Process-A Review, Journal of Materials Processing Technology, 

212, pp. 2332-2348. 

Paulus, A.C., Woicinzski, M., Jansson, V., dan Utzschneider, S., 2017, 

Conventional and Highly Crosslinked Polyethylene in Total Knee 

Arthroplasty-A Design-Independent Wear Investigation, Lubricants, 5(3), 

pp. 25 

Peng, W., Zeng, W., Zhang, Y., Shi, C., Quan, B., dan Wu, J., 2013, The Effect of 

Colored Titanium Oxides on the Color Change on the Surface of Ti-5Al-

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



173 

 

5Mo-5V-1Cr-1Fe Alloy, Journal of Materials Engineering and 

Performance, 22 (9), pp. 2588–2593 

Pérez Del Pino, A., Serra, P., dan Morenza, J.L., 2002, Coloring of Titanium by 

Pulsed Laser Processing in Air, Thin Solid Films, 415(1-2), pp. 201-205. 

Peters, M., dan Leyens, C., 2003, Fabrication of Titanium Alloys, In Titanium and 

Titanium Alloys, Fundamentals and Applications, eds. C. Leyens and M. 

Peters. Weinheim: Wiley-VCH Verlag GmbH&Co.KGaA, 245. 

Pilliar, R.M., 2009, Metallic Biomaterials.” In Biomedical Materials, ed. R. 

Narayan. New York: Springer Science+Business Media, 41–81. 

du Plessis, A., dan Rossouw, P., 2015, Investigation of Porosity Changes in Cast 

Ti6Al4V Rods After Hot Isostatic Pressing, Journal of Materials 

Engineering and Performance, 24(8), pp. 3137–3141. 

Polmear, I.J., 2005, Light Alloys Light Alloys, Elsevier. 

Rao, A., Tattimani, M.S., dan Rao, S.S., 2015, Effect of Rotational Speeds on the 

Cast Tube During Vertical Centrifugal Casting Process on Appearance, 

Microstructure, and Hardness Behavior for Al-2Si Alloy, Metallurgical and 

Materials Transactions B, 46B, pp. 793–799. 

Ratner, B.D., Hoffman, A.S., Schoen, F.J., dan Lemons, J.E., 1996, Biomaterials 

Science-An Introduction to Materials in Medicine, California, USA: 

Academic Press. 

Revie, R.W., dan Uhlig, H.H., 2008. John Wiley & Sons, Inc Corrosion and 

Corrosion Control: An Introduction to Corrosion Science and Engineering. 

4th ed. New Jersey: John Wiley & Sons, Inc. 

Richter, B.I., Ostermeier, S., Turger, A., Denkena, B., dan Hurschler C., 2010, A 

Rolling-Gliding Wear Simulator for the Investigation of Tribological 

Material Pairings for Application in Total Knee Arthroplasty,  BioMedical 

Engineering Online, 9(1), pp. 24. 

Saikko, V., 1993, Wear and Friction Properties of Prosthetic Joint Materials 

Evaluated on a Reciprocating Pin-on-Flat Apparatus, Wear, 166(2), pp. 169-

178. 

Saikko, V., 2003, Effect of Lubricant Protein Concentration on the Wear of Ultra-

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



174 

 

High Molecular Weight Polyethylene Sliding Against a CoCr Counterface, 

Journal of Tribology, 125(3), pp. 638. 

Sasikumar, Y, dan Rajendran, N., 2012, Surface Modification and In Vitro 

Characterization of Cp-Ti and Ti-5Al-2Nb-1Ta Alloy in Simulated Body 

Fluid,  Journal of Materials Engineering and Performance, 21, pp. 2177-

2187. 

Schwenke, T., Orozco, D., Schneider, E., dan Wimmer, M.A., 2009, Differences 

in Wear between Load and Displacement Control Tested Total Knee 

Replacements, Wear, 267, pp. 757-762. 

Seeber, A., Klein, A.N., Speller, C.V., Egert, P., Weber, F.A., dan Lago, A., 2010, 

Sintering Unalloyed Titanium in DC Electrical Abnormal Glow Discharge, 

Materials Research, 13(1), pp. 99–106. 

Shah, D.S., Ghyar, R., Ravi, B., Hegde, C., dan Shetty, V., 2014, Morphological 

Measurements of Knee Joints in Indian Population : Comparison to Current 

Knee Prostheses, Open Journal of Rheumatology and Autoimmune Diseases, 

4, pp. 75–85. 

Shankar, A.R., Karthiselva, N.S. dan Mudali, U.K., 2013, Thermal Oxidation of 

Titanium to Improve Corrosion Resistance in Boiling Nitric Acid Medium, 

Surface and Coatings Technology, 235, pp. 45–53. 

Shi, W., Dong, H., dan Bell, T., 2000, Tribological Behaviour and Microscopic 

Wear Mechanisms of UHMWPE Sliding against Thermal Oxidation-Treated 

Ti6A14V, Materials Science and Engineering A, 291(1-2), pp. 27–36. 

Singh, R., dan Dahotre, N.B., 2007, Corrosion Degradation and Prevention by 

Surface Modification of Biometallic Materials, Journal of Materials Science: 

Materials in Medicine, 18(5), pp. 725-751. 

Singh, R., dan Singh, S., 2013, Effect of Process Parameters on Surface Hardness, 

Dimensional Accuracy and Surface Roughness of Investment Cast 

Components, Journal of Mechanical Science and Technology, 27(1), pp. 

191–197. 

Siva Rama Krishna, D., Brama, Y.L., dan Sun, Y., 2007, Thick Rutile Layer on 

Titanium for Tribological Applications, Tribology International, 40,pp. 329-

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



175 

 

334. 

Soares, S., Rocha, D.A., Adabo, G.L., Vaz, L.G., Elias, G., dan Henriques, P., 

2005, Effect of Thermal Treatments on Tensile Strength of Commercially 

Cast Pure Titanium and Ti-6Al-4V Alloys, Journal of Materials Science: 

Material in Medicine,6, pp. 759-766. 

Sutiarso, Fahrurrozi, A., Bharoto, Setiawan, dan Juliyani, 2011, Tomografi 

Neutron 3D di Reaktor RSG-GAS untuk Uji Tak Rusak Komponen Industri, 

In Prosiding Seminar Penelitian Dan Pengelolaan Perangkat Nuklir, pp. 68–

75. 

Sutiyoko, Suyitno, Mahardika, M., dan Syamsudin, A., 2016, Prediction of 

Shrinkage Porosity in Femoral Stem of Titanium Investment Casting, 

Archives of Foundry Engineering, 16(4), pp. 157-162. 

Tamada, Y., dan Ikada, Y., 1993, Cell adhesion to plasma-treated polymer 

surfaces, Polymer, 34, pp. 2208-2212 

Tavares, S.S.M., Mainier, F.B., Zimmerman, F., Freitas, R., dan Ajus, C.M.I., 

2010, Characterization of prematurely failed stainless steel orthopedic 

implants, Engineering Failure Analysis, 17, pp. 1246–1253 

Thamaphat, K., Limsuwan, P., dan Ngotawornchai, B., 2008, Phase 

Characterization of TiO2 Powder by XRD and TEM, Nature Science, 42, pp. 

357-361. 

Threthewey, K.R., dan Chamberlain, J., 1991, Korosi Untuk Mahasiswa Sains 

Dan Rekayasawan, Jakarta: PT Gramedia Pustaka Utama. 

Tortora, G.J., dan Derrickson, B., 2000, Principles of Anatomy and Physiology. 

14th ed. New Jersey US: John Wiley & Sons, Inc. 

Utzschneider, S., Lorber, V., Dedic, M., Paulus, A.C., Schröder, C., Gottschalk, 

O., Schmitt-Sody, M., dan Jansson, V., 2014, Biological Activity and 

Migration of Wear Particles in the Knee Joint: An in Vivo Comparison of 

Six Different Polyethylene Materials, Journal of Materials Science: 

Materials in Medicine, 25, pp. 1599–1612. 

Uwais, Z.A, Mohamed, A.H., dan Al-aqeeli, M.A.S., 2017, Surface Modification 

of Metallic Biomaterials for Better Tribological Properties : A Review, 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



176 

 

Arabian Journal for Science and Engineering, 42(11), pp. 4493–4512. 

Virtanen, S., 2012, Degradation of Titanium and Its Alloys.” In Degradation of 

Implant Materials, ed. Noam Eliaz. New York, NY: Springer New York, pp. 

29-55. 

Vladescu, A.,  Braic, V., Balaceanu, M., Braic, M., Parau, A.C., Ivanescu, S dan 

Fanara, C., 2013, Characterization of the Ti-10Nb-10Zr-5Ta Alloy for 

Biomedical Applications. Part 1: Microstructure, Mechanical Properties, and 

Corrosion Resistance, Journal of Materials Engineering and Performance, 

22 (8), pp. 2389–2397. 

Wan, Q., Zhao, H., dan Zou, C., 2014, Effect of Micro-Porosities on Fatigue 

Behavior in Aluminum Die Castings by 3D X-Ray Tomography Inspection, 

ISIJ International, 54(3), pp. 511-515. 

Wang, G., Li, J., Lv, K., Zhang, W., Ding, X., Yang, G., Liu, X., dan  Jiang, X., 

2016, Surface Thermal Oxidation on Titanium Implants to Enhance 

Osteogenic Activity and in Vivo Osseointegration, Scientific Reports, 6 

(August), pp. 31769. 

Wang, S., Li, J., Lu, J., Tyagi, R., Liao, Z., Feng, P., dan Liu, W., 2017, Studies 

on the Biotribological and Biological Behavior of Thermally Oxidized 

Ti6Al4V for Use in Artificial Cervical Disk, Journal of Materials 

Engineering and Performance (Ref 16). 

Wang, S., Liao, Z., Liu, Y., dan Liu,W., 2015, Influence of Thermal Oxidation 

Duration on the Microstructure and Fretting Wear Behavior of Ti6Al4V 

Alloy, Surface and Coatings Technology, 159, pp. 139-151. 

Wang, S., Liu, Y., Zhang, C., Liao, Z., dan Liu, W., 2014, The Improvement of 

Wettability, Biotribological Behavior and Corrosion Resistance of Titanium 

Alloy Pretreated by Thermal Oxidation, Tribology International, 79, pp. 174-

182. 

Watanabe, K., Miyakawa, O., Takada, Y., Okuno, O., dan Okabe, T., 2003, 

Casting Behavior of Titanium Alloys in a Centrifugal Casting Machine, 

Biomaterials, 24, pp. 1737-1743. 

Wen, M., Wen, C., Hodgson, P., dan Li, Y., 2012, Thermal Oxidation Behaviour 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



177 

 

of Bulk Titanium with Nanocrystalline Surface Layer, Corrosion Science, 

59, pp. 352-359. 

Xiong, D., Yang, Y., dan Deng, Y., 2013, Bio-Tribological Properties of 

UHMWPE against Surface Modified Titanium Alloy, Surface and Coatings 

Technology, 228, pp. S442–445. 

Xiong, D., Zhan, G., dan Zhongmin, J., 2007, Friction and Wear Properties of 

UHMWPE against Ion Implanted Titanium Alloy, Surface and Coatings 

Technology, 201(15), pp. 6847-6850. 

Xu, S. W., Oh-ishi, K., Kamado, S., Takahashi, H., dan Homma, T., 2012, Effects 

of Different Cooling Rates during Two Casting Processes on the 

Microstructures and Mechanical Properties of Extruded Mg-Al-Ca-Mn 

Alloy.” Materials Science and Engineering A, 542, pp. 71–78. 

Yang, Y., 2014, Surface Treated Cp-Titanium for Biomedical Applications : A 

Combined Corrosion, Tribocorrosion and Biological Approach.” Engineering 

Sciences, Ecole Centrale Paris. 

Yao, C., Nanovis, L.L.C., Lu, J., dan Webster, T.J. 2011, Biomaterials for 

Artificial Organs, In Materials Today, ed. Michael Lysaght and Thomas J. 

Webster. Philadelphia, PA,USA: Limited, Woodhead Publishing, 230. 

Yarimitsu, S., Sasaki, S., Murakami, T., dan Suzuki, A., 2016, Evaluation of 

Lubrication Properties of Hydrogel Artificial Cartilage Materials for Joint 

Prosthesis, Biosurface and Biotribology, 2(1), pp. 40–47. 

Yong, G., Lijing, Z., Wenli, G., dan Hu, Z., 2011, Prediction and improvement of 

shrinkage porosity in TiAl based alloy. China Foundry, 8(1), pp.19–24. 

Yu, W., Qiu, J., Xu, L., and Zhang, F., 2009, Corrosion Behaviors of TiO2 

Nanotube Layers on Titanium in Hank’s Solution, Biomedical Materials 

4(6), pp. 065012. 

Zdero, R., Guenther, L. E., dan Gascoyne. T.C., 2017, Pin-on-Disk Wear Testing 

of Biomaterials Used for Total Joint Replacements, In Experimental Methods 

in Orthopaedic Biomechanics, ed. Radovan Zdero. London: Academic Press, 

428. 

Zhao, G., Aune, R. E., dan Espallargas, N., 2016, Tribocorrosion Studies of 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/



178 

 

Metallic Biomaterials: The Effect of Plasma Nitriding and DLC Surface 

Modifications, Journal of the Mechanical Behavior of Biomedical Materials, 

63, pp. 100-114. 

Zhao, B., 2007, Electrochemical surface treatment and characterization of 

titanium-based biomaterials, PhD Dissertation, Queen's University, Canada. 

 

TRIBOLOGI COMMERCIALLY PURE-TITANIUM HASIL COR DENGAN PERLAKUAN PERMUKAAN
OKSIDASI TERMAL UNTUK
APLIKASI IMPLAN SENDI LUTUT  
BENIDIKTUS TULUNG PRAYOGA, Dr. Suyitno, S.T.,M.Sc; Ir. Rini Dharmastiti, M.Sc., Ph.D
Universitas Gadjah Mada, 2019 | Diunduh dari http://etd.repository.ugm.ac.id/


