


REFERENCES

10.

11.

12.

13.

14.

Annavarapu, R.K., Kim, S., Wang, M., Hart, A.J., and Sojoudi, H. Explaining
Evaporation-Triggered Wetting Transition Using Local Force Balance Model and
Contact Line-Fraction, Sci. Rep. 2018.

Archard, J.F., Contact and Rubbing of Flat Surfaces, J. of App. Phys., 24, 981-88,
1953.

Archard, J.F., Wear theory and mechanisms, Wear control handbook, 58, ASME,
New York, USA, 1980.

Behera, A., Mishra, S.C., Plasma Surface Engineering: Plasma Spray Coatings, Lap
Lambert Academic Publishing, June 11, 2012, ISBN: 9783659146046

Bhushan, B., Principles and Applications to Tribology, 2nd ed. New York: John
Wiley & Sons, Ltd, 2013.

Blau, P.J., Elevated-temperature tribology of metallic materials, Tribol. Int., 43,
1203-1208, 2010.

Bowden, F. P., and Tabor, D., The friction and lubrication of solids, Part I,
Clarendon Press, Oxford, 1954.

Cameron, A., Basic lubrication theory, Ellis Horwood, 1981.

Carrapichano, J.M., Gomes, J.R., and Silva, R.F., Tribological behavior of Si3Ny-
BN ceramic materials for dry sliding applications, Wear, 253, 1070-1076, 2002.

Chen, H.C., and Pfender, E., Microstructure of plasma-sprayed Ni-Al alloy coating
on mild steel, Thin Solid Films, 280, 188-198, 1996.

Chen, J., An, Y., Yang, J., Zhao, X., Yan, F., Zhou, H., and Chen, J., 2013,
Tribological properties of adaptive NiCrAlY-Ag-Mo coatings prepared by
atmospheric plasma spraying. Surf Coat Technol. 235, 521-528, 2013.

Chen, J., Zhao, X.Q., Zhou, H.D., Chen, JM., An, Y.L., and Yan, F.Y.,
Microstructure and tribological property of HVOF-sprayed adaptive NiMoAl-
Cr3Ca-Ag composite coating from 20 °C to 800 °C, Surf. Coat. Technol., 258, 1183-
1190, 2014.

Chen, J., Zhao, X.Q., Zhou, H.D., Chen, J.M., An, Y.L., and Yan, F.Y., HVOF-
sprayed adaptive low friction NiMoAI-Ag coating for tribological application from
20 to 800 °C. Tribol. Lett., 56, 55-66, 2014.

Chen, Y., Liang, X., Liu, Y., Bai, J., and Xu, B., Finite element modeling of
coating formation and transient heat transfer in the electric arc spray process,
International Journal of Heat and Mass Transfer, 53, 2012-2021, 2010.



15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

Chien, S.Y., and Cramer, M.S., Pressure, temperature, and heat flux in high speed
lubrication flows of pressurized gases, Tribol. Int., 129, 468-475, 2019.

Coddet, C, Thermal Spray: Meeting the Challenges of the 215 Century, Proceedings
of the 15t international thermal spray conference, France, Vol. 1, 1998, ISBN 0-
87170- 659-8.

Dai, Z., Wang, G., Liu, L., Hou, Y., Wei, Y., and Zhang, Z., Mechanical behavior
and properties of hydrogen bonded graphene/polymer nano-interfaces, Compo. Sci.
Technol., 136, 1-9, 2016.

Du, L., Huang, C., Zhang, W., Li, T., and Liu, W., Preparation and wear
performance of NiCr/Cr3C>—NiCr/hBN plasma sprayed composite coating, Surf.
Coat. Technol., 205, 3722-3728, 2011.

Du, L., Zhang, W., Liu, W., and Zhang, J., Preparation and characterization of
plasma sprayed NizAl-hBN composite coating, Surf. Coat. Technol., 205, 2419—
2424, 2010.

Elvers, B., Hawkins S., and Schultz, G., Ullmann’s Encyclopedia of Industrial
Chemistry, 1/16, 433, 1990.

Erdemir, A., A crystal-chemical approach to lubrication by solid oxides, Tribol.
Lett., 8, 97-102, 2000.

Fauchais, P., Verdelle, M., Verdelle, A., and Bianchi, L., Plasma Spray: Study of
Coating Generation, Ceramic International, 22, 295-303, 1996.

Feng, X.C., Jia, J.H., Wang, W.Z., and Shan, Y., Mechanical and tribological
properties of NiAl-NbC-Ag composites prepared by hot-pressing sintering, J.
Mater. Res., 32, 23612372, 2017.

Fotovvati, B., Namdari, N., and Dehghanghadikolaei, A., On Coating Techniques
for Surface Protection: A Review, J. Manu. Mat. Pro., 3, 28, 2019.

Funk, W., and Goebe, F., Thin Solid Film, 128, 45, 1985.

Furlan, K.P., Mello, J.D.B., and Klein, A.N., Self-lubricating composites
containing MoSz: A review, Tribol. Int., 120, 280-289, 2018.

Gerdeman D.A., and Hecht, N.L., Arc Plasma Techno. in Material Science,
Springer-Verlag, Wien, 1972.

Guo, H., Han, M., Chen, W., Lu, C., Li, B., Wang, W., and Jia, J., Microstructure
and properties of VN/Ag composite films with various silver content, Vacuum, 137,
97-103, 2017.

Holm, R., Elektrische Kontakte/Electric Contacts Handbook, Springer, Berlin

Heidelberg, Berlin, Heidelberg, 1958.



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

Holmberg, K., and Erdemir, A., Influence of tribology on global energy
consumption, costs and emissions, Friction, 5(3), 263-284, 2017.

Holmberg, K., Andersson, P., Nylund, N.O., Mikel4, K., and Erdemir, A., Global
energy consumption due to friction in trucks and buses, Tribol. Int., 78, 94-114,
2014.

Hou, G., An, Y., Zhao, X., Zhou, H., and Chen, J., Effect of alumina dispersion on
oxidation behavior as well as friction and wear behavior of HVOF-sprayed
CoCrAlYTaCSi coating at elevated temperature up to 1000 °C, Acta Materialia, 95,
164-175, 2015.

Hu, J.J., Muratore, C., and Voevodin, A.A., Silver diffusion and high-temperature
lubrication mechanisms of YSZ-Ag—Mo based nanocomposite coatings, Compo.
Sci. Technol., 67, 336-347, 2007.

Huang, C., Du, L., and Zhang, W., Preparation and characterization of atmospheric
plasma-sprayed NiCr/Cr;C,—BaF,-CaF> composite coating, Surf. Coat. Technol.,
203, 3058-3065, 2009.

Inman, I.A., Dutta, P.K., Du, H.L., Burnell-Gray, J.S., Pierzgalsky, S., and Lou, Q.,
Studies of high temperature sliding wear of metallic dissimilar interfaces, Tribol.
Int., 38, 812-823, 2005.

Inman, [.A., Rose, S.R., and Dutta, P.K., Development of a simple ‘temperature
versus sliding speed’ wear map for the sliding wear behavior of dissimilar metallic
interfaces, Wear, 260, 919-932, 2006.

Inman, [.A., Rose, S.R., and Dutta, P.K., Studies of high temperature sliding wear
of metallic dissimilar interfaces II: Incoloy MA956 versus Stellite 6, Tribol. Int.,
39, 1361-1375, 2006.

Kang, C.W., and Ng, H.W., Splat morphology and spreading behavior due to
oblique impact of droplets onto substrates in plasma spray coating process, Surf.
Coat. Technol., 200, 5462-5477, 2006.

Kimura, Y., Wakabayashi, T., Okada, K., Wada, T., and Nishikawa, H., Boron
nitride as a lubricant additive, Wear, 232, 199-206, 1999.

Kong, L., Zhu, S., Qiao, Z., Yang, J., Bi, Q., and Liu, W., Effect of Mo and Ag on
the friction and wear behavior of ZrO, (Y203)-Ag-CaF,-Mo composites from 20
°C to 1000 °C, Tribol. Int., 78, 7-13, 2014.

Levingstone, T.J., Optimisation of Plasma Sprayed Hydroxyapatite Coatings, Ph.
D thesis, School of Mechanical and Manufacturing Engineering, Dublin City
University, Ireland, 2008.

Li, B., Gao, Y., Han, M., Guo, H., Wang, W., and Jia, J., Microstructure and
tribological properties of NiCrAlY-Mo-Ag composite by vacuum hot-press
sintering, Vacuum, 143, 1-6, 2017.



43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

S5.

56.

Li, B., Gao, Y., Jia, J.,, Han, M., Guo, H., and Wang, W., Influence of heat
treatments on the microstructure as well as mechanical and tribological properties
of NiCrAlY-Mo-Ag coatings, J. Alloys Com., 686, 503-510, 2016.

Li, B., Gao, Y., Li, C., Liu, Z., Guo, H., Zheng, Q., Li, Y., and Kang, Y., Effect of
heat treatment on the microstructure, mechanical property and tribological property

of plasma-sprayed high temperature lubricating composite coating from
nanostructured powder, J. Alloys Com., 8§16, 152671, 2020.

Li, B, Jia, J., Gao, Y., Han, M., and Wang, W., Microstructural and tribological
characterization of NiAl matrix self-lubricating composite coatings by atmospheric
plasma spraying, Tribol. Int., 109, 563-570, 2017.

Li, F., Cheng, J., Qiao, Z., Ma, J., Zhu, S., Fu, L., Yang, J., and Liu, W., A Nickel-
Alloy-Based High-Temperature Self-Lubricating Composite with Simultaneously
Superior Lubricity and High Strength, Tribol. Lett., 49, 573-577, 2013.

Li, J., Xiong, D., Wu, H., Dai, J., and Cui, T., Tribological properties of
molybdenized silver-containing nickel base alloy at elevated temperatures, Tribol.
Int., 42, 1722-1729, 2009.

Liu, E., Wang, W., Gao, Y., and Jia, J., Tribological Properties of Adaptive Ni-
Based Composites with Addition of Lubricious Ag:MoOs at Elevated
Temperatures, Tribol. Lett., 47, 21-30, 2012

Liu, E., Wang, W., Gao, Y., and Jia, J., Tribological properties of Ni-based self-
lubricating composites with addition of silver and molybdenum disulfide, Tribol.
Int., 57, 235-241, 2013.

Liu, EY., Gao, Y.M., Bai, Y.P., Yi, G.W., Wang, W.Z., and Zeng, Z.X,,
Tribological properties of self-lubricating NiAl/Mo-based composites containing
AgVO0Os nanowires, Mater. Char., 97, 116-124, 2014.

Liu, L., Zhou, M., Jin, L., Li, L., Mo, Y., Su, G., Li, X., Zhu, H., and Tian, Y.,
Recent advances in friction and lubrication of graphene and other 2D materials:
Mechanisms and applications, Friction, 7(3), 199-216, 2019.

Ludema, K.C., Friction, wear and lubrication: A textbook in tribology. CRC Press,
Inc., 1996.

Meyerson, B.S., UHV/CVD growth of Si and Si: Ge alloys: Chemistry, physics,
and device applications, Proc. IEEE, 80, 1592-1608, 1992.

Murator, C., and Voevodin, A.A., Chameleon coatings: adaptive surfaces to reduce
friction and wear in extreme environments, Annu. Rev. Mater. Res., 39, 297-324,
2009.

Nash, A.R., Weare N.E., and Walker, D.L., J. Metals, 473, 1961.

Nemani, S.K., and Sojoudi, H., Barrier Performance of CVD Graphene Films Using
a Facile P3HT Thin Film Optical Transmission Test, J. Nanomater, 2018, 9681432,
2018.



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Ng, HW., and Gan, Z., A finite element analysis technique for predicting as-
sprayed residual stresses generated by the plasma spray coating process, Finite
Elements in Analysis and Design 41, 1235-1254, 2005.

Niu, M., Bi, Q., Yang, J., and Liu, W., Tribological performance of a Ni3Al matrix
self-lubricating composite coating tested from 25 to 1000 °C, Surf. Coat. Technol.,
206, 3938-3943, 2012.

Novak, R.C., J. Gas Turbines and Power, 110, 110, 1988.

Ouyang, J.H., and Sasaki, S., Tribological characteristics of low-pressure plasma-
sprayed A1,0s coating from room temperature to 800 °C, Tribol. Int., 38, 49-57,
2005.

Pauschitz, A., Roy, M., and Franek, F., Comparism of high temperature wear
behaviour of chromia forming Fe-based and Ni-based alloy, Tribologie
Schmierungstech, 50, 40-49, 2003.

Pauschitz, A., Roy, M., and Franek, F., On the chemical composition of the layers
formed during sliding of metallic alloys at high temperature, Tribologia, 188, 127-
143, 2003.

Phakatkar, H.G., and Ghorpade, R.R., Tribology, 2nd ed. Pune: Nirali Prakashan,
2009.

Prajapati, A.K, Omrani, E., Menezes, P.L., and Rohtagi, P.K., Self-lubricating
composites, ISBN 978-3-662-56527-8, 2018.

Rabinowicz, E., Friction and wear of metals, John Willey and Sons, Inc; New York,
USA, 1965.

Radu, 1., and Li, D.Y., Investigation of the role of oxide scale on Stellite 21
modified with yttrium in resisting wear at elevated temperatures, Wear, 259, 453-
458, 2005.

Radu, I., and Li, D.Y., The wear performance of yttrium-modified Stellite 712 at
elevated temperatures, Tribol. Int., 40, 254-265, 2007.

Ramesh, C.S., Seshadri, S.K., and Iyer K.J.L., A Survey of Aspects of Wear of
Metals, Ind. J. of Tech., 29, 179-85, 1991.

Roy, M., Pauschitz, A., and Franek, F., In: Proceedings of the third Aimeta
international tribology conference, Vietri. Sul. Mare., 18-20 September, 2002,
Italy.

Roy, M., Pauschitz, A., Wernisch, J., and Franek, F., Effect of mating surface on
the high temperature wear of 253 MA alloy, Mater. Corros., 55, 259-273, 2004.

Sahoo, P., Engineering Tribology. New Delhi: PHI learning private limited, 2005.



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

8s.

Satpathy, A., Mishra, S.C., Padmanabhan, P.V.A., and SreeKumar, K.P.,
Development of Ceramic Coatings Using Red Mud- A Solid Waste of Alumina
Plants, Journal of Solid Waste Technology and Management, 33, 48-53, 2007.

Shi, X., Song, S., Zhai, W., Wang, M., Xu, Z., Yao, J., Din, A., and Zhang, Q.,
Tribological behavior of NizAl matrix self-lubricating composites containing WS,

Ag and hBN tested from room temperature to 800 °C, Materials and Design., 55,
75-84, 2014.

Shi, X., Zhai, W., Wang, M., Xu, Z., Yao, J., Song, S., and Wang, Y., Tribological
behaviors of NiAl based self-lubricating composites containing different solid
lubricants at elevated temperatures, Wear., 310, 1-11, 2014.

Skopp, A., Woydt, M., and Habig, K.H., Tribological behavior of silicon nitride
materials under unlubricated sliding between 22 °C and 1000 °C, Wear, 181-183,
571-580, 1995.

Sliney, H.E., and Graham, J.W., Tribological properties of self-lubricating fluoride-
metal composites to 900°C (1650° F) - A review and some new developments, J.
Lubri. Technol., 97, 506-509, 1975.

Sojoudi, H., Kim, S., Zhao, H., Annavarapu, R.K., Mariappan, D., Hart, A.J.,
McKinley, G.H., and Gleason, K.K., Stable Wettability Control of Nanoporous
Microstructures by iCVD Coating of Carbon Nanotubes. ACS Appl. Mater.
Interfaces, 9, 4328743299, 2017.

Sojoudi, H., Nemani, S.K., Mullin, K., Wilson, M.G., Al-Adwani, H., Lababidi,
H.M., and Gleason, K.K., A Micro/Nanoscale Approach for Studying Scale
Formation and Developing of Scale-Resistant Surfaces, ACS Appl. Mater.
Interfaces, 11, 7330-7337, 2019.

Stachowiak, G.W., and Batchelor, A.W., Engineering Tribology, Butterworth
Heinemann, Team LRN, 2001.

Stott, F.H, Lin, D.C, and Wood, G.C., ‘Glazes’ produced on nickel-base alloys
during high temperature wear, Nature, 242, 75-7, 1973.

Stott, F.H., High-temperature sliding wear of metals, Tribol. Int., 35, 489-495,
2002.

Stott, F.H., The role of oxidation in the wear of alloys, Tribol. Int., 31, 67-71, 1998.

Torres, H., Ripoll, M.R., and Prakash, B., Tribological behaviour of self-lubricating
materials at high temperatures, Int. Mater. Rev., 63, 309-340, 2018.

Tu, J.P., Jie, X.H., Mao, Z.Y ., and Matsumara, M., The effect of temperature on the
unlubricated sliding wear of 5 CrNiMo steel against 40 MnB steel in the range 400—
600 °C, Tribol Int., 31, 347, 1998.

Venkatramani, N., Bull. Material Sci. (India), 18, 741, 1995.



86.

87.

88.

89.

90.

91.

92.

93.

94.

9s.

96.

97.

98.

Wang, HM.,, Yu, Y.L., and Li, S.Q., Microstructure and tribological properties of
laser clad CaF2/Al,O3 self-lubrication wear-resistant ceramic matrix composite
coatings, Scripta Materialia, 47, 57-61, 2002.

Wang, L., and Li, D.Y ., Effects of yttrium on microstructure, mechanical properties
and high-temperature wear behavior of cast Stellite 6 alloy, Wear, 255, 535-544,
2003.

Wang, L.Q., Zhou, J.S., Xin, B.B., Yu, Y.J.,, Ren, S.F., and Li, Z., Phase
transformation and tribological properties of Ag-MoO3 contained NiCrAlY based
composite coatings fabricated by laser cladding, Optic Laser Technol., 93, 79-86,
2017.

Wu, L., Holloway, B.C., Beesabathina, D.P., Kalil, C., and Manos, D.M., Analysis
of diamond-like carbon and Ti/MoS: coatings on Ti-6Al-4V substrates for
applicability to turbine engine applications, Surf. Coat. Technol., 130, 207-217,
2000.

Xin, B.B., Yu, Y.J., Zhou, J.S., Wang, L.Q., and Ren, S.F., Effect of copper
molybdate on the lubricating properties of NiCrAlY laser clad coating at elevated
temperatures, Surf. Coat. Technol., 313, 328-336, 2017.

Xin, B.B., Yu, Y.J., Zhou, J.S., Wang, L.Q., Ren, S.F., Li, Z., Effect of silver
vanadate on the lubricating properties of NiCrAlY laser cladding coating at elevated
temperatures, Surf. Coat. Technol., 307, 136-45, 2016.

Yi, G., and Yan, F., Effect of hexagonal boron nitride and calcined petroleum coke
on friction and wear behavior of phenolic resin-based friction composites, Mater.
Sci. and Engg. A., 425, 330-338, 2006.

Zhai, W.Z., Shi, X.L., Yao, J., Xu, Z.S., Ibrahim A.M.M., and Zhu, Q.S., Synergetic
lubricating effect of WS> and TizSiCz on tribological properties of NizAl matrix
composites at elevated temperatures, Tribol. Trans., 58, 454466, 2015.

Zhang, S., Zhou, J., Guo, B., Zhou, H., Pu, Y., and Chen, J., Preparation and
characterization of reactively sintered NizAl-hBN—Ag composite coating on Ni-
based super alloy, J. Alloys Com., 473, 462—466, 2009.

Zhang, T., Lan, H., Huang, C., Du, L., and Zhang, W., Formation mechanism of the
lubrication film on the plasma sprayed NiCoCrAlY-Cr203-AgMo coating at high
temperatures, Surf. Coat. Technol., 319, 47-54, 2017.

Zhen, J., Li, F., Zhu, S., Ma, J., Qiao, Z., Liu, W., and Yang, J., Friction and wear
behavior of nickel-alloy-based high temperature self-lubricating composites against
Si3N4 and Inconel 718, Tribol. Int., 75, 1-9, 2014.

Zhen, J., Zhu, S., Cheng, J., Qiao, Z., Liu, W., and Yang, J., Effects of sliding speed
and testing temperature on the tribological behavior of a nickel-alloy based solid-
lubricating composite, Wear, 368-369, 45-52, 2016.

Zhu, S., Cheng, J., Qiao, Z., and Yang, J., High temperature solid-lubricating
materials: A review, Tribol. Int., 133, 206-223, 2019.



99.

100.

101.

102.

103.

Zhu, S., Cheng, J., Qiao, Z., and Yang, J., High temperature solid-lubricating
materials: A review, Tribol. Int., 133, 206-223, 2019.

Zhu, S., Li, F., Ma, J., Cheng, J., Yin, B., Yang, J., Qiao, Z., and Liu, W,
Tribological properties of NizAl matrix composites with addition of silver and
barium salt, Tribol. Int., 84, 118-123, 2015.

Zhu, S.Y., Bi, Q.L., Wu, H.R., Yang, J., and Liu, W.M., NiAl matrix high-
temperature self-lubricating composite, Tribol. Lett., 41, 535-540, 2011.

Zhu, S.Y., Bi, Q.L., Yang, J., and Liu, W.M., NizAl matrix composite with
lubricious tungstate at high temperatures, Tribol. Lett., 45, 251-255, 2012.

Zhu, S.Y., Kong, L.Q., Li, F., Yang, J., Ma, J.Q., and Cheng J., NiAl matrix self-
lubricating composite at a wide temperature range, J. Tribol. Trans. ASME., 137,
021301-1-6, 2015.



