Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial
Pure

Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang
UNIVERSITAS LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

GADJAH MADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTKA

Acero, J., Calderon, J., Salmeron, J., Verdaguer, J., and Consejo, C., 1999, The Behaviour
of Titanium as a Biometerial: Microscopy Study of Plates and Surrounding Tissues
in Facila Osteosynthesis, Journal of Cranio Maxillofacial Surgery, Vol. 27, No. 2,
pp. 117-23.

Achamyeleh, A., Kassie, Samuel, B., dan Assfaw, 2013, Minimization of Casting
Defects, IOSR Journal of Engineering, Vol. 3, No. 5, pp 31-38

Affatato, S., and Brando, D., 2012, Introduction to Wear Phenomena of Orthopaedic
Implants, In Wear of Orthopaedic Implans and Artificial Joints, ed. Saverio Affatato,
Oxford Cambridge Philadelphia, New Delhi.

Ahmad, R., dan Hasyim, M.Y., 2011, Effect of Vortex Runner Gating System on The
Mechanical Strength of Al-12Si Alloy Castings, Archives of Metallurgy and
Materials, Vol. 56, No. 4, pp. 991-997

Ajibola, 0.0., Oloruntoba,D.T., dan Adewuyi, B.O, 2015, Effects of Moulding Sand
Permeability and Pouring Temperatures on Properties of Cast 6061 Aluminium

Alloy, Hindawi Publishing Corporation International Journal of Metals, Vol 15, pp.
1-13
Akbar, Sutiarso, Setiawan, dan Juliyani, 2011, Rekonstruksi Citra Tomografi Neutron

Untuk Aplikasi Teknologi, Prosiding Seminar Nasional Hamburan Neutron dan
Sinar-X ke 8, Pp. 14 -18

Akinlabi, O., dan Ayodele, A., 2015, Effects of Gating System Design on Tensile
Properties of Cast Aluminium 6063 Alloy, Acta Metallurgica Slovaca, Vol. 21, No.
2, pp. 135-141

Alam, M.M., Wagqas, M., Shallwani, H., and Javed, G., 2016, Study of Lumbar Vertebrae
from Pakistani Population Using Computed Tomography Scans, Journal Asian Spine,
Vol. 8, No. 4, pp. 421-426.

Aniolek, K., Barylski, A., Kupka, M., dan Dworak, M., 2017, The Influence of Isothermal
Oxidation Parameters on The Tribological Properties of Titanium, Tribologia, Vol.
4, pp. 5-9

Archard, J.F., 1953, Contact and Rubbing of Flat Surfaces, Applied Sciences, Vol. 24,
No. &, pp. 981-988.

Arifvianto, B., Mahardika, M., Salim, U.A., Suyitno., 2020, Comparison of Surface
Characteristics of Medical-grade 316L Stainless Steel Processed by Sand-blasting,
Slag Ball blasting and Shot-blasting Treatments, Journal Engineering Technology
Sciences., Vol. 52, no.1, Pp. 1-13

ASTM F67, 2004, Standard Spesification for Unalloyed Titanium, for Surgical Implant
Applications, ASTM International.

ASTM F2423-11, 2011, Standard Guide for Functional, Kinematic, and Wear
Assessment of Total Disc Prostheses, Annual Book of ASTM Standards.

Attar, H., Prashanth, K.G., Chaubey, A.K., Calin, M., Zhang, L.C., Scudino, S., dan
Eckert, J., 2015, Comparison of Wear Properties of Commercial Pure Titanium


http://refhub.elsevier.com/S0928-4931(16)30163-1/rf0035
http://refhub.elsevier.com/S0928-4931(16)30163-1/rf0035
http://refhub.elsevier.com/S0928-4931(16)30163-1/rf0035

Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial
Pure

Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang
UNIVERSITAS LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

GADJAH MA Universitas Gadjah Mada}, 2021 | Diunduh dari'http://etd.reposito‘ry.ugm.ac.id/
Dﬁrepared by Selective Laser Melting and Casting Processes, Materials Letters, 142,

pp. 38-41

Azu, O. O., Komolafe, O. A., Ofusori, D. A., Ajayi, S. A., Naidu, E. C. S., and Abiodun,
A. A, 2016, Morphometric Study of Lumbar Vertebrae in Adult South African
Subjects, International Journal Morphoogy, Vol. 34, No. 4, pp. 1345-1351.

Baharuddin, M. Y., Salleh, S. H., Suhasril, A. A., Zulkifly, A. H., Lee, M. H., Omar, M.
A., Kader, A. S., Noor, A.M., Arief, A. R., dan Majid, A.N., 2014, Fabrication of
low-cost, cementless femoral stem 316L stainless steel using investment casting
technique, Artificial Organs, Vol. 38, No. 7, pp. 603-608.

Barbagallo, G. M., Olindo, G., Corbino, L., and Albanese, V., 2009, Analysis of
Complications in Patients Treated with the X-Stop Interspinous Process
Decompression System, Neurosurgery, Vol. 65, No. 1, pp. 111-119.

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, Wear, 181-183, pp.
250-257

Basso, W., 2014, Advanced Centrifugal Casting for Complex Geometries, Foundry
Management and Technology, 24

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, Vol. 58,
No. 12, pp. 1050-1053.

Bermingham, M.J., Donald, S.D., Dargusch, M.S., dan John, D.H., 2008, Grain-
Refinement Mechanisms in Titanium Alloys, Journal Material Research, Vol. 23,
No. 1, pp. 97-104

Berry, M.R., Peterson, B.G., and Alander, D.H., 2010, A Granulomatous Mass
Surrounding a Maverick Total Disc Replacement Causing Iliac Vein Occlusion
And Spinal Stenosis, Journal Bone Joint Surgery, Vol. 92, No. 5, pp. 1242—-1245.

Boettinger, W.J., Williams, M.E., Coriell, S.R., Kattner, U.R., dan Mueller, B.A., 2000,
Alpha Case Thickness Modeling in Investment Castings. Metallurgical and
Materials Transactions B, Vol. 31, pp. 1-9

Bowles, R.D., Setton, L.A., 2017, Biomaterials for Intervertebral Disc Regeneration and
Repair, Biomaterials, Vol. 129, pp. 54-67.

Breme, J., Kirkpatric, J., dan Thull, R., 2008, Metallic Biomaterial Interfaces, Wiley-VCH
Verlag GmbH & Co. KGaA, Weinheim.

Brevick, J.R., 1997, Die Casting Defects Causing Rejections During Machining, Die
Casting Engineering, Vol. 5, pp. 42-46

Brojan, M., Bombac, D., Kosel, F., and Videvic, T., 2008, Shape Memory Alloys in
Medicine, Materials and Geoenvironment, Vol. 55, No. 2, pp. 173-189.

Brunette, D.M., Tengvall, P., Textor, M., dan Thomsen, P., 2001, Titanium in Medicine,
Berlin, Heidelberg: Springer Berlin Heidelberg.

Callaghan, I.P., and Gill, S.M., 2001, Low Backjoint Loading and Kinematics During
Standing and Unsupported Sitting, Ergonomics, Vol. 44, No. 3, pp. 280 -294.

Callister, W.D., dan Rethwish, D.G., 2014, Materials Science and Engineering, 9Ed. New
Jersey US: John Wiley & Sons, Inc



Pure
Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang
UNIVERSITAS LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

GADJAF@/IADA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

ampbell, J., 2011, Centrifugal Casting, Complete Casting Handbook Metal Casting
Processes, Metallurgy, Techniques and Design, Published by Elsevier Ltd., Langford
Lane, Kidlington, Oxford OX5 1GB, UK 225 Wyman Street, Waltham, MA 02451,
USA.

Chandravanshi, V. K., Sarkar, R., Ghosal, P., Kamat, S. V., dan Nandy, T. K., 2010,
Effect of Minor Additions of Boron on Microstructure and Mechanical Properties of

As-Cast Near a Titanium Alloy, Metallurgical and Materials Transactions A, Vol.
41A, pp. 936-946.

Changyun, L., Haiyan, W., Shiping, W., Lei, X., Kuangfei, W., and Hengzhi, F., 2010,
Research on Mould Filling and Solidification of Titanium Alloy in Vertical
Centrifugal Casting, Rare Metal Materials and Engineering, Vol. 39, No. 3, Pp. 388—
392

Changyun, L., Shiping, W., Jingjie, G., and Hengzhi, F., 2006, Hydraulic Modelling of

Mould Filling Behaviour During Vertical Centrifugal Casting Processing,
International Journal of Cast Metals Research, Vol. 19, No. 4, Pp. 237-240.

Chan, D., Guillory, V., Blackman, R. & Chung, K.H. 1997. The Effects of Sprue Design
on The Roughness ond Porositas of Titanium Casting. The Journal of Prosthetic
Dentistry, Vol. 78, No. 4, pp. 400-404.

Chen, Q., and Thouas, G., 2015, Metallic Implant Biomaterials, Materials Science and
Engineering, Vol. 87, No. 1, pp. 1-57.

Christoph, W., Raphael, D. A. A, Wolfgang, H., and Christoph, J., 2018, Motion
Preservation Following Total Lumbar Disc Replacement, Spine Journal, Vol. 18, No.
L, pp. 72-80.

Chou, D., Lu, D. C., Weinstein, P. and Ames, C. P.,2008, Adjacent-Level Vertebral Body
Fractures After Expandable Cage Reconstruction, Journal Neurosurgery Spine,
Vol. 8, No. 6, pp. 584-588.

Cinotti, G., David, T., and Postacchini, F., 1996, Result of Disc Prosthesis After a
Minimum Follow-up Period of 2 years, Spine, Vol. 21, No. 8, pp. 995-1000

Cotton, J.D., Clark, L.P., dan Phelps, H.R., 2006, Titanium Investment Casting Defects:
A Metallographic Overview, Journal of The Minerals, Metals and Materials, Vol.
58, No. 6, pp. 13-16

Davis, J.R., 2003, Handbook of Materials for Medical Devices, ASM International, pp.
55-135

Dick, W., 1987, The Fixateur Interne As a Versatile Implant for Spine Surgery, Spine,
Vol. 12, No. 9, pp. 882-900.

Ebhota, W.S., Karun, A.S., dan Inambao, F.L., 2016, Centrifugal Casting Technique
Baseline Knowledge, Applications, and Processing Parameters, International
Journal of Materials Research, Vol. 107, No. 10, pp. 1-10

Eisenstein, S., 1977, The Morphometry and Pathological Anatomy of The Lumbar Spine
in South Africa Negroes and Caucosaid with Specific Reference to Spinal Stenosis,
The Journal of Bone and Joint Surgery, Vol. 59-B, No. 2, pp. 173-180.

Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial



Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial
Pure

Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang

LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

UNIVERSITAS Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAPE'Y'&%’? C.N.,, Lima, J.H.C., Valiev, R., and Meyers, M.A., 2008, Biomedical
Applications of Titanium and Its Alloys, Biological Materials Science,
Vol. 60, No. 3, pp 46-49

Eliopoulos, D., Zinelis, S., dan papadopoulos, T., 2004, Porositas of CP-Ti Casting with
Four Different Casting Machines, Journal of Prosthetic Dentistry, 92(4), pp 377-381

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-4 V Casting, Journal of Material Science and Technology,
Vol. 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, Vol. 156, pp. 59-68

Gadalla, M., Habingreither, R., dan Cook, R., 2007, Effect of Filling Time and Gating
System Design Parameters Selection on Mold Filling Properties, The Minerals,
Metals and Materials Society, pp. 39-45

Galbusera, F., Bellini, C. M., Zweig, T., Ferguson, S., Raimondi, M. T., Lamartina, C.,
Bruno, M. B., and Fornari, M., 2008, Design Concepts in Lumbar Total Disc
Arthroplasty, Euro Spine Journal, Vo. 17, No. 12, pp. 1635-1650.

Gocmen, N., Karabekir, H., Ertekin, T., and Edizer, M., 2010, Evaluation of Lumbar
Vertebral Body and Disk, International Journal Morphology, Vol. 28, No. 3, pp. 841-
847.

Gocmen, M. N.,Pelin, C., Canan, S., Yazici, A.C., Zagyapan, R., Senan, S., Karabekir, H.
S.and Sahin, B., 2011, Stereological Evaluation of Volumetric Asymmetry in Healthy
Human Cerebellum, Surgery Radiology Anatomy,Vol. 31, No. 8, pp. 177-181

Greenwood, J.A., and Williamson, J.B.P., 1966, Contact of Nominally Flat Rough
Surfaces, Proc Roy Soc Lond, Vol. 295, pp. 300-319.

Gunzburg, R., Mayer, H.M., Szpalski, M., and Aebi, M., 2004, Arthroplasty of the Spine:
The Long Quest for Mobility, Springer-Verlag, Berlin, Heidelberg, pp. 1-2

Hallab, N., Link, H.D., and Afee, P.C., 2006, Biomaterial optimization in total disc
arthroplasty, Spine, Vol. 28, No. 20, pp. 139-152.

Hamrock, B.1., and Dowson, D., 1978, Elastohydrodynamic Lubrication (Elliptical
Contacts For Materials of Low Elastic Modulus), Journal of Lubrication Technology
- Transactions of the ASME, Vol. 100, pp. 236-245.

Handoko, Suyitno, R. Dharmastiti, and R. Magetsari,2019, Effects of Femoral Head
Diameter on The Predicted Acetabular Cup Wear Volume Of CP-Ti and UHMWPE
Hip Implants Journal of Physics, International Conference on Mathematics: Pure,
Applied and Computation, 1218, pp. 1-9.

Himarosa, R.A., and Suyitno, 2016, Desain and Analisis Finite Element Total Lumbar
Disc Replacement, Jurnal Mekanika, Vol.15, No. 2, pp. 12-15.

https://www.antaranews.com/berita/661001/implan-tulang-buatan-negeri-sendiri, 2017
https://tekno.tempo.co/read/1125169/bppt - kembangkan - implan — tulang — berbahan -
titanium, 2018


https://www.antaranews.com/berita/661001/implan-tulang-buatan-negeri-sendiri
https://tekno.tempo.co/read/1125169/bppt%20-%20kembangkan%20-%20implan%20–%20tulang%20–%20berbahan%20-%20titanium
https://tekno.tempo.co/read/1125169/bppt%20-%20kembangkan%20-%20implan%20–%20tulang%20–%20berbahan%20-%20titanium

Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial
Pure

Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang

LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

éJA[\II)lJXERS”XS]‘DSA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/ .
%ang, P.H., dan Guo, M.J., 2015, A Study on The Investment Casting of 17-4PH
Stainless Steel Helical Impeller of Centrifugal Pump, Materials Research

Innovations, Vol. 19, pp. 77-81

Huec, J.C., Aunoble, S., Friesem, T., Mathews, H., and Zdeblick, T., 2004, Maverick
Total Lumbar Disk Prosthesis: Biomechanics and Preliminary Clinical Results,
Journal Arthroplasty of the spine, Vol. 53, No. 8, pp. 53-58.

Hu, B.H., Tong, K.K., Niu, X.P., dan Pinwill, I., 2000, Design and Optimisation of
Runner and Gating Systems for The Die Casting of Thin-Walled Magnesium
Telecommunication Parts Through Numerical Simulation, Journal of Materials
processing Technology, Vol. 105, pp. 128-133

Hollinshead, W.H., 1965, Anatomy of the Spine: Points of Interest to Orthopaedic
Surgeons, Journal Bone Joint Surgery, Vol. 47, pp. 209-215

Humphreys, N.J., 2013, Modelling and Validation: Casting of Al and TiAl Alloys in
Gravity and Centrifugal Casting Processes, Applied Mathematical Modelling, Vol.
37, No. 14-15, pp. 7633-7643,

Hung, C.C., Hou, G.L., Tsai, C.C., dan Huang, C.C., 2003, Effect of Zirconia-Modified
Magnesia Investment on The Casting of Pure Titanium, Kaohsiung Journal Med. Sci,
vol. 19, pp. 121-126

Hyde, P.J., Fisher, J., and Hall, R.M., 2015, Wear Characteristics of an Unconstrained
Lumbar Total Disc Replacement Under a Range of In Vitro Test Conditions, Journal
of Biomaterials Research, Vol. 105 No. 1, pp. 46-52

Hyde, P.J., 2012, Bio-tribology of Total Disc Replacements of the Lumbar Spine.
Institute of Medical and Biological Engineering, University of Leeds, Leeds.

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, Vol. 21(8), 1735-1740

ISO 18192-1, 2011, Implants for Surgery :Wear of Total Intervertebral Spinal Disc
Pros-theses. Part 1: Loading and Displacement Parameters for Wear Testing
and Corresponding Environmental Conditions for Tests, The International
Organization for Standardization, Geneva, Switzerland.

ISO 1302, 2002, Geometrical Product Specification (GPS)-Indication of Surface
Texture in Technical Product Documentation, International Standard.

Jang, J.S., Lee, S.H., Min, J.H., Kim, S.K., and Maeng, D.H., 2007, Surgical Treatment
of Failed Back Surgery Syndrome Due to Sagittal Imbalance, Spine, Vol. 32, No. 26,
pp. 3081-3087

Jazrawi, L.M., Kummer, F.J., and Cesare, P.E, 1998, Alternative Bearing Surfaces For
Total Joint Arthroplasty, Jurnal American Academy Orthopaedic Surgery, Vol. 6, pp.
198-203.

Jia, L., Xu, D., Li, M., Guo, J., dan Fu, H., 2012, Casting Defects of Ti-6Al-4V Alloy in
Vertical Centrifugal Casting Processes with Graphite Molds, Metals and Materials
International, Vol. 18 (1), pp. 55-61

Jones, D.A., 1991, Principles and Prevention of Corrosion, Mc Milman Publishing
Company, New York


http://refhub.elsevier.com/S0928-4931(16)30163-1/rf0030
http://refhub.elsevier.com/S0928-4931(16)30163-1/rf0030
http://refhub.elsevier.com/S0928-4931(16)30163-1/rf0030
http://refhub.elsevier.com/S0928-4931(16)30163-1/rf0030
http://refhub.elsevier.com/S0928-4931(16)30163-1/rf0030
http://refhub.elsevier.com/S0928-4931(16)30163-1/rf0030
http://refhub.elsevier.com/S0928-4931(16)30163-1/rf0030

Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial
Pure

Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang

LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

(%JA[\]IDIJXERS”/-\PI\DSA Universitas Gadjah Mada, 2021 | Diunduh gari http://etd.repository.ugm.ag.id/ .
"Kiafan, N., 2012, Multiphasic Intervertebral Disc Mechanics: Theo and
9 b b

Application, Archieves of Computational Methods Engineering, Vol. 19, pp. 261—
339.

Karabekir, H.S., Gocmen, N. M., Ertekin, E.T., Yazici, C., and Atamturk, D., 2010,
Lumbar Vertebra Morphometry and Stereological Assesment of Intervertebral
Space Volumetry: A Methodological Study.

Karwinski, A., Lesniewski, W., Pysz, S., dan Wieliczko, P., 2011, The Technology of
Precision Casting of Titanium Alloys by Centrifugal Process, 11(3), pp. 73-80

Khoo, L.T., Geisler, F.H., and Abitbol, J.J. 2006. Lumbar Disk Replacement, Minimally
Invasive Procerdures In Spine Surgery, Vol. 44, No. 6, pp. 245-259.

Kiapour, A., Goel, V.K., Faizan, A., Krish, M., and Friesem, T., 2007, Lumbar Spine
Kinematics Following Posterior Total Disc and Artificial Facet Replacement, EFuro
Spine Journal, Vol. 17, No. 12, pp. 1635-1650

Komemushi, A., Tanigawa, N., Kariya, S., Kojima, H., Shomura, Y. and Sawada, S.,
2005, Percutaneous Vertebroplasty for Compression Fracture: Analysis of Vertebral
Body Volume by CT Volumetry. Acta Radiologica, Vol. 46, pp. 276-279.

Kotani, Y., Abumi, K., Shikinami, Y., Takada, T., Kadoya, K., and Shimamoto, N., 2002,
Artificial Intervertebral Disc Replamcement Using Bioactive Three-dimensional
Fabric: Design, Development and Preliminary Animal Study, Spine, Vol. 27, No. 9,
pp. 929-935.

Kumar, I. S., Ahuja, P., dan Singh, R., 2016, Experimental Investigations on Hardness of
The Biomedical Implants Prepared by Hybrid Investment Casting, Journal of
Manufacturing Processes, Vol. 21, pp.160-171.

Kuo, J.K., Huang, P.H., Lai, H.Y., dan Chen, J.R., 2017, Optimal Gating System Design
for Investment Casting of 17-4PH Stainless Steel Enclosed Impeller by Numerical

Simulation and Experimental Verification, [International Journal Advance
Manufacture Technology, Vol. 92, No. 1-4, pp. 1093-1103

Kuo, J.K., Huang, P.H., Lai, H.Y., dan Wu, W.J., 2019, Design of Casting Systems for
Stainless Steel Exhaust Manifold Based on Defective Prediction Model and

Experimental Verification, The International Journal of Advanced Manufacturing
Technology, Vol. 100, pp. 529-540

Kurtz, S.M., Muratoglu, O.K, Evans, M., and Edidin, A.A., 1999, Advances in The
Processing, Sterilization, and Crosslinking of Ultra-High Molecular Weight
Polyethylene for Total Joint Arthroplasty, Biomaterials, Vol. 20, pp.1659-1688.

Kurtz, S.M., 2004, The UHMWPE handbook: Ultra High Molecular Weight Polyethylene
in Total Joint Replacement, 2" Edition, Academic Press.

Kurtz, S. M., 2009, UHMWPE Biomaterials Handbook.

Lazennec, J.Y ., Even, J., Skalli, W., Rakover, J.P., Brusson, A., and Rousseau, M.A., 2014,
Clinical Outcomes, Radiologic Kinematics, And Effects on Sagittal Balance of the
6 Df LP-ESP Lumbar Disc Prosthesis, Spine Journal, Vol. 14, pp. 1914-1920.

Lee, B.D., Baek, U.H., dan Han, J.W., 2012, Optimization of Gating System Design for
Die Casting of Thin Magnesium Alloy-Based Multi-Cavity LCD Housings. Journal
of Materials Engineering and Performance, Vol. 16 (1)



Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial
Pure

Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang

LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

UNIVERSITAS Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAPLMe%?TI.M., Kim, N.H., Kim, H.J., and Chung, [.H., 1995, Morphometric Study of The
Lumbar Spinal Canal in The Korean Population, Spine, Vol. 20, pp.1679-1684.

Lee, S.H., Yoon, K.H., Cheong, D.S., and Lee, J.K., 2003, Relationship Between Residual
Stress and Structural Properties of AIN Films Deposites by R.F. Reactive Sputtering,
Thin Solid Films, Vol. 435, pp. 193-198.

Lin, E.L., Wang, J.C., 2006, Total Disc Arthroplasty, Journal American Academy
of Orthopaedics Surgery, Vol. 14, pp. 705-714.

Litsky, A.S., Spector, M., 1994, Biomaterials, In: Simon SR, ed. Basic Orthopaedic
Science. Rosemont, American Academy of Orthopaedic Surgeons, pp. 447-486.

Ma, Y., Jiang, Z., Chen, B., Zhao, X., Gao, M., Liu, K., dan Li, Y., 2010, Effects of
Oxygen on the Microstructure of Ti47A10.7B Alloys, Journal of Materials Science
& Technology, Vol. 26(2), pp. 131-135

Marnay, T., 2002, The Prodisc: Clinical Analysis of an Intervetebral Disc Implant. In:
Kaech DL, Jinkins JR. Spinal Restabilization Procedures. Amsterdam. Elsevier
Science, pp. 317-318

Masoumi, M., Hu, H., Hedjazi, J., dan Boutorabi, M. A., 2005, Effect of Gating Design
on Mold Filling, American Foundry Society, Vol. 05-152 (2), pp. 1-12

Mabhipal, S., Manjinder, B., Rohit, S., dan Hitesh, A, 2013, Behaviour of aluminium alloy
casting with the variation of pouring temperature and permeability of sand,

International Journal of Scientific and Engineering Research, Vol. 4, No. 6, pp.
1497-1502

Mayer, H.M., 2005, Total Lumbar Disk Replacement, Bone and Joint Surgery, Vol. 87 B,
pp. 1029-1035.

Merrit, K., and Bro, S.S., 1995, Distribution of Cobalt Chromium Wear and Corrosion
Product and Biologic Reaction. Clinical Orthopaedics, pp. 329-233

Misra, A., Fayeulle, S., Kung, H., Mitchell, T.E., and Nastasi, M., 1999, Residual Stresses
and Ion Implantation Effects in Cr Thin Films, Nuclear Instruments and Methods in
Physics Research, Vol. B 148, pp. 221-215

Neumann, D.A., 2013, Kinesiology of the Musculoskeletal System: Foundations for
Rehabilitation. Elsevier Health Sciences, MO, USA.

Nevelos, J., 2004, Surface Engineering of Prosthetic Knee Components, 7he Knee Vol.
11, pp. 163-167.

Olandi, C., and Domininguez, A., 2012, Titanium as a Biomaterial for Implant.
https://www.resarchgate.net/publication/221923190.

Outokumpu, 2013, Mechanical Properties, Handbook of Stainless Steel, Outokumpu Oyj
Riihitontuntie, Espoo, Finland

Panda, S.K., Arora, G., Mohanty, B.B., Sahoo, S.K., Mishra, D.N., and Prusty, J.S., 2012,
Evaluation of Canan Stenosis of Herniated Lumbar Disc and Its Correlation to
Anterior-Posterior Diameter with Magnetic Resonance Imaging Morphometry,
International Journal and Aplied Science, Vol. 4, No. 4, pp. 253-258

Pearcy, M.J., and Bogduk, N., 1988, Instantaneous Axes of Rotation of The
Lumbar Intervertebral Joints, Spine, Vol. 13, No. 9, pp. 1033-1041.


https://www.resarchgate.net/publication/221923190

Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial
Pure

Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang

LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

éJA[\]IDIJXERSITPI‘DSA Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/ .
Wﬂet, N., Aunoble, S., Meyrat, R., Rigal, J., and Lee, H.J., 2011, Sagittal Balance
Parameters Influence for Lumbar Disc Arthroplasty or ALIF, Euro Spine Journal,

Vol. 20, No. 5, pp. 647

Perillo, P.M., 2006, Corrosion Behavior of Coating of Titanium Nitride and Titanium-
Titanium Nitride on Steel Substrates, Corrosion, Vol. 62, No. 2, pp. 182-185.

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

Piementa, L., Pesantez, C.A., Lhamby, J., Oleviera, L., Schaffa, T., and Coutinho, E.,
2008, Short Term Clinical Result of an Elastomeric Lumbar Disc Prosthesis (Physio-
L), Eurospine, Geneva.

Pimenta, L., Springmuller, R., Lee, C.K., Oliveira, L., Roth, S.E., and Ogilvie, W.F.,
2010, Clinical performance of an elastomeric lumbar disc replacement: Minimum
12 months follow-up. Journal American Statistical Association, Vol. 4, pp. 16-25

Pleis, J., Schiller, J., Benson, V., 2012, Summary health statistics for U.S. Adults:
National Health Interview Survey, Vital Health Statistics, Vol. 10, pp. 1-207.

Prayoga, B.T., Dharmastiti, R., Akbar, F., and Suyitno, 2018, Microstructural
Characterization, Defect and Hardness of Titanium Femoral Knee Joint, Journal of
Mechanical Science and Technology, Vol. 31, No. 1, pp. 149-156.

Rao, P.J., Pelletier, M.H., Walsh, W.R., dan Mobbs, R.J., 2014, Spine Interbody Implants:
Material Selection and Modification, Functionalization and Bioactivation of Surfaces
to Improve Osseointegration, Orthopaedic Surgery, Vol. 6, pp. 81-89

Rao, S., Ushida, T., Tateishi., Okazaki, Y., and Asao, S., 1996, Effect of Ti, Al and V on
the Relative Growth Rate of Fibroblast and Osteoblast Cells, Bio-Medical Materials
and Engineering. Vol 6, pp. 79-86.

Reeks, J., and Liang, H., 2015, Materials and Their Failure Mechanisms In The Total
Disk Replacement. Lubricants. Vol 3, pp. 346-364

Roussouly, P., Gollogly, S., Berthonnaud, E., and Dimment, J., 2005, Classification of
The Normal Variation in The Sagittal Alignment of The Human Lumbar Spine and
Pevis in the Standing Position, Spine, Vol. 30, No. 3, pp. 346-353

Semih, E.B., Eric, O.K., and Grace, D.C., 2017, Effects Of Axial Compression And
Rotation Angle On Torsional Mechanical, Journal of The Mechanical Behavior of
Biomedical Materials, Vol. 7, pp. 353-359.

Shah, R., Singh, J.P, Kumar, M., dan D’Souza, D.S.J., 2011, Dimensional Accuracy of
Casting Fabricated with Ring-less and Metal Ring Investment System for Implant
Supported Fixed Dental Prosthesis: An In-vitro Comparative Study., Medical
Journal Armed Forces India, Vol. 67 (1), Pp. 46-51.

Shiping, W., Qin, X., Jun, Z., Hai, N,. Xiang, X., and Jingjie, G., 2011, Solidified
Structure of Thin-Walled Titanium Parts by Vertical Centrifugal Casting. China
Foundry, Vol. 8, No. 2, Pp. 218-222

Singh, R., Singh, S., dan Kapoor, P., 2014, Investigating The Surface Roughness of
Implant Prepared by Combining Fused Deposition Modeling and Investment
Casting, Journal Process Mechanical Engineering, Vol. 1-8, pp. 1989-1996



Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial
Pure

Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang

LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

UNIVERSITAS Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

CADATGSNS: 7., Liu, Y., Liao, Z., Wang, S., 2016, Studies on ZrO,-filled PEEK as Coating
Bearing Materials for Artificial Cervical Discs of Ti6AL4V, Material Science and
Engineering, Vol. 69, pp. 985-994

Sui, Y.W., Liu, A.H., Li, B.S., Guo, J.J., and Ju, W. B., 2011, Relationship Between
Microstructures and Mechanical Properties of Ti-6Al-4V Alloy in Centrifugal
Casting, Advanced Materials Research, Pp. 295-297

Sui, Y.W,, Liu, B.S,, Li, B.S., Guo, J.J., and Fu, H. Z., 2009, Evolution of Solidification
Microstructure of Centrifugal Cast Ti-6Al-4V, Materials Science and Technology,
Vol. 25, No. 12, Pp. 1458-1461.

Sutiyoko, Suyitno, Mahardika, M., and Syamsudin, A., 2016, Prediction of Shrinkage
Porositas in Femoral Stem of Titanium Invesment Casting, Foundry Engineering.
Vol. 16, No. 4, pp. 157-162

Suyitno, Kool, W.H., and Katgerman, L., 2009, Integrated Approach for Prediction of
Hot Tearing, Metallurgical and Materials Transactions A, Vol. 40A, pp 2388-2400

Suyitno, Kool, W.H., and Katgerman, L., 2005, Hot Tearing Criteria Evaluation for
Direct-Chill Casting of an Al-4.5 Pct Cu Alloy, Metallurgical and Materials
Transactions A, Vol. 36A, pp. 1537-1546

Suwankan, P., Sornsuwit, N., dan Poolthong, N., 2015, Design of Runner and Gating
Systems for the Investment Casting of 431 Stainless Steel Netting Hook through
Numerical Simulation, Key Engineering Materials, Vol. 659, pp. 647-651

Jia, L., Xu, D., Li, M., Guo, J., and Fu, H., 2012, Casting defects of Ti-6Al-4V Alloy in
Vertical Centrifugal Casting Processes With Graphite Molds, Metals and Materials
International, Vol. 18, No. 1, Pp. 55-61

Taksali, S., Grauer, J.N., and Vaccaro, A.R., 2004, Material Considerations for
Intervertebral Disc Replacement Implants. The Spine Journal, Vol. 4, pp. 231-238

Tamirisakandala, S., Bhat, R. B., Tiley J. S., dan Miracle, D. B., 2005, Grain Refinement
of Cast Titanium Alloys Via Trace Boron Addition, Scripta Materialia, Vol. 53, No.
12, pp. 1421-1426.

Tipper, J., Hyder, P., Brown, T., Ingham, E., Fisher, J., and Hall, R., 2013,
Quantitative Comparison of UHMWPE Wear Particles Generated from
ProDisc-L Total Disc Replacements Tested Under Altered Simulation Inputs,
In: Orthopaedic Research Society, Annual Meeting, San Antonio, Texas.

Trethewey, K.R., Chamberlain, J., 1991, Korosi Untuk Mahasiswa Sains dan Rekayasa,
PT. Gramedia Pustaka Utama, Jakarta.

Tsai, K.J., Murakami, H., Lowery, G.L., and Hutton, W.C., 2006, A Biomechanical
Evaluation of an Interspinous Device (Coflex) Used to Stabilize. Journal Surgery
Orthopaedics Advance, Vol. 15, pp.167-172.

Tucho, W.M., Lysne, V.H., Kverneland, A. S., dan Hansen, V., 2018, Investigation of
Effects of Process Parameters on Microstructure and Hardness of SLM Manufactured
SS316L, Journal of Alloys and Compounds

Veruva, S.Y ., Steinbeck, M.J., Toth, J., Alexander, D.D., and Kurtz, S.M., 2014, Which
Design and Biomaterial Factors Affect Clinical Wear Performance of Total Disc



Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial
Pure

Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang

LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

UNIVERSITAS Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJAH MADﬁeplaoements?, Clinical Orthopaedics Related Res. Vol. 472, No. 12, pp. 3759-
3769.

Vicars, R., Prokopovich, P., Brown, T.D., Tipper, J.L., Ingham, E., Fisher, J., and
Hall, R.M., 2012, The Effect of Anterior-Posterior Shear on The Wear of
Charite Total Disc Replacement, Spine, Vol. 37, No. 9, pp. 528-534.

Vital, J.M., and Boissiere, L., 2013, Total Disk Replacement, Orthopaedics &
Traumtology, Surgery & Research, Vol 100, pp. 1-14

Wan, Q., Zhao, H., dan Zou, C., 2014, Effect of Micro-Porosities on Fatigue Behavior in
Aluminium Die Casting by 3D X-Ray Tomography Inspection, ISIJ International,
Vol. 54, No. 3, pp. 511-515

Wang, L., Su, J.F., and Nie, X., 2010, Corrosion and Tribological Properties and Impact
Fatigue Behaviors of TiN and DLC Coated Stainless steels in Simulated Body Fluid
Environment, Surface & Coatings Technology Vol. 205, pp.1599-1605.

Wang, S., Song, J., Liao, Z, Feng, P.,and Liu, W., 2016, Comparison of Wear Behaviors
for an Artificial Cervical Disc Under Flexion/Extension and Axial Rotation Motions,
Materials Science and Engineering, Vol. 63, pp. 256-265.

Wang, S., Wang, F., Liao, Z., Wang, Q., Liu, Y., Liu, W., 2015, Study on Torsional
Fretting Wear Behavior of a Ball on Socket Contact Configuration Simulating an
Artificiaal Cervical Disk, Material Science and Engineering, Vol. 55, pp. 22-33

Wong, J.Y., Bronzino, J.D., and Peterson, D.R., 2013, Biomaterials Principles and
Practices. New York, CRC Press

Wu, S., Xu, Q., dan Xue, X., 2011, The Solidified Structure and Macrosegregation of
Wedge-Shaped Titanium Castings Produced by Vertical Centrifugal Casting Process,
Advanced Materials Research, pp. 317-319

Xu, S.W., Ishi, K.O., 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, B., Song, C., Yu, J., Yang, Y., Gong, X., Chen, L., Wang, Y., and Wang, J., 2014,
Intraoperative Anthropometric Measurements of Tibial Morphology: Comparisons
with the Dimensions of Current Tibial Implants, Knee Surgery, Sports Traumatology,
Arthroscopy, Vol. 22, pp. 2924-2930.

Yadav, N., dan Karunakar, D. B., 2011, Effect of Process Parameters on Mechanical
Properties of The Investment Castings Produced by Using Expandable Polystyrene
Pattern, International Journal of Advances in Engineering & Technology, vol.1, No.
3, pp. 128-137

Yao, C., Nanovis, L.L.C., Lu, J., and Webster, T.J., 2011, Biomaterials for Artificial
Organs, In Materials Today, ed. Michael Lysaght and Thomas J. Webster.
Philadelphia, USA

Zhang, F., Zhang, K., Tian, HJ., Wu, A., Cheng, XF., Zhou, T.J., and Zhao, J., 2018,
Correlation Between Lumbar Intervertebral Disc Height and Lumbar Spine Sagittal
Alignment Among Asymptomatic Asian Young Adults. Journal of Orthopaedic
Surgery and Research, pp. 13-34



Pengecoran dan Pengujian Ketahanan Aus Pasangan Ball on Socket Material UHMWPE-Commercial

Pure
Titanium dan UHMWPE-Stainless Steel 316L untuk Aplikasi Lumbar Disc Tulang Belakang
LILIK DWI SETYANA, Dr. Suyitno, S.T., M.Sc

UNIVERSITAS Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

GADJA%%, R., 2017, What Is Orthopaedic Biomechanics, Experimental Methods in
Orthopaedic Biomechanics, Academic Press is an imprint of Elsevier, United
Kingdom




