95

REFERENCES

Iron & Steel Institute of Thailand, 2005, “Executive Summary Competitive
Benchmarking Project (Iron and Steel Industry)”, pp. 1-4.

Sibley, S.F., Butterman, W.C., 1995, “Metals recycling in the United States”,
Resources, Conservation and Recycling, Volume 15, Issue 3-4, pp. 259-267.
Bauer, J., Cella, S., Pinto, M.M., Costa, J.F., Reis, A., Loguercio, A.D., 2010, “The
use of recycled metal in dentistry: Evaluation of mechanical properties of titanium
waste recasting”, Resources, Conservation and Recycling, Volume 54, Issue 12,
pp. 1312-1316.

Kim, Y-W., 1994, “Ordered intermetallic alloys: Part IIl: gamma titanium
aluminides”, Journal of Metals, Volume 46, pp. 30-39.

Dimiduk, D.M., 1999, “Gamma titanium aluminide alloys—an assessment within
the competition of aerospace structural materials”, Materials Science and
Engineering: A, Volume 263, Issue 2, pp. 281-288.

Kim, Y-W., Dimiduk, D.M., 1991, “Progress in the understanding of gamma
titanium aluminides”, Journal of Metals, Volume 43, Issue 8, pp. 40-47.

Singh, A.K., Banerjee, D., 1997, “Transformations in o2 + y titanium aluminide
alloys containing molybdenum: Part I. Solidification behavior”, Metallurgical and
Materials Transactions A: Physical Metallurgy and Materials Science, Volume

28, Issue 9, pp. 1735-1743.



10.

11.

12.

13.

14.

15.

96

Appel, F., Wagner, R., 1998, “Microstructure and deformation of two-phase y-
titanium aluminides”, Materials Science and Engineering, R: Report, Volume 22,
Issue 5, pp.187-268.

Sreenivasulu, G,, Mukhopadhyay, N.K., Sastry, G.V., 2005, “Effect of alloying and
aging on morphological changes from lamellar to equiaxed microstructure of op+y
titanium aluminides”, Metallurgical and Materials Transactions A, Volume 36,
Issue 10, pp. 2601-2613.

Leyens, C., Peters, M., 2003, Titanium and Titanium Alloys: Fundamentals and
Applications, WILEY-VCH Verlag GmbH & Co. KGaA, Weinheim, pp. 355.

Yoo, M.H., Fu, C.L., Lee, J.K., 1991, “Deformation twinning in metals and ordered
intermetallics-Ti and Ti-aluminides”, Journal de Physique 111, Volume 1, Issue 6,
pp. 1065-1084.

Murray, J.L., 1987, Phase Diagrams of Binary Titanium Alloys, ASM
International, Metals Park, OH, pp. 188.

Jones, S.A., Shull, R.D., McAlister, A.J., Kaufman, M., 1988, “Microstructural
studies of Ti-Al alloys in the vicinity of the "eutectoid" reaction (a—a2+y)”,
Scripta Metallurgica, Volume 22, Issue 8, pp. 1235-1240.

Schuster, J.C., Palm, M., 2006, “Reassessment of the binary aluminum-titanium
phase diagram”, Journal of Phase Equilibria and Diffusion, Volume 27, Issue 3,
pp. 255-277.

Witusiewicz, V.T., Bondar, A.A., Hecht, U., Rex, S., Velikanova, T.Y., 2008, “The
Al-B-Nb-Ti system: IlIl. Thermodynamic re-evaluation of the constituent binary
system AI-Ti”, Journal of Alloys and Compounds, Volume 465, Issues 1-2, pp.

64-77.


http://www.springerlink.com/content/?Author=G.+Sreenivasulu
http://www.springerlink.com/content/?Author=N.+K.+Mukhopadhyay
http://www.springerlink.com/content/?Author=G.+V.+S.+Sastry

16.

17.

18.

19.

20.

21.

22.

23.

97

Kim, Y-W., 1989, “Intermetallic alloys based on gamma titanium aluminide”,
Journal of Metals, Volume 41, Issue 7, pp. 24-30.

Maruyama, K., Yamamoto, R., Nakakuki, H., Fujitsuna, N., 1997, “Effects of lamellar
spacing, volume fraction and grain size on creep strength of fully lamellar TiAl alloys”,
Materials Science and Engineering: A, Volume 239-240, pp. 419-428.

Sastry, S.M., Lipsitt, H.A., 1977, “Ordering transformations and mechanical
properties of Ti3Ai and Ti3Al-Nb alloys”, Metallurgical Transactions A, Volume
8, Issuel0, pp.1543-1552.

Liu, C.T., Schneibel, J.H., Wright, J.L., Easton, D.S., 1996, “Tensile properties and
fracture toughness of TiAl alloys with controlled microstructures”, Intermetallics,
Volume 4, Issue 6, pp. 429-440.

London, B., Larsen, Jr. D.E., Wheeler, D,A,, Aimone, P., 1993, “Investment cast
gamma titanium aluminides alloys: processing, properties, and promise”,
Proceedings of the First International Symposium on Structural Intermetallics,
26-30 September, Champion, PA, USA, pp. 151.

McCullough, C., Valencia, J.J., Levi, C.G., Mehrabian, R., 1989, “Phase equilibria
and solidification in Ti-Al alloys”, Acta Metallurgica, Volume 37, Issue 5, pp.
1321-1336.

Chen, G.L., Zhang, W.J., Liu, Z.C., Li, S.J., Kim, Y-W., 1999, “Microstructure and
properties of high-Nb containing TiAl-base alloys”, Kim, Y-W. (Ed.), Gamma
Titanium Aluminides 1999, TMS-The Minerals, Metals & Materials Society, San
Diego, CA, USA (1999), pp. 371-380.

Okamoto, H., 1993, “Al-Ti (aluminum-titanium)”, Journal of Phase Equilibria,

Volume 14, Issue 1, pp. 120-121.


http://www.scopus.com/authid/detail.url?authorId=7006871200&eid=2-s2.0-0027838872
http://www.scopus.com/authid/detail.url?authorId=7102218031&eid=2-s2.0-0027838872
http://www.scopus.com/authid/detail.url?authorId=7202992759&eid=2-s2.0-0027838872
http://www.scopus.com/authid/detail.url?authorId=6506439300&eid=2-s2.0-0027838872

24.

25.

26.

217.

28.

29.

30.

98

Appel, F., Paul, J.D., Oehring, M., 2011, Gamma Titanium Aluminide Alloys:
Science and Technology, Wiley-VCH Verlag & Co. KGaA.

Brossmann, U., Oehring, M., Appel, F., 2001, “Microstructure and chemical
homogeneity of high Nb Gamma based TiAl alloys in different conditions of
processing”, 3" International Symposium on Structural Intermetallics, 23-27
September 2001, Jackson Hole, WY, pp. 191-200.

Naka, S., Thomas, M., Sanchez, C., Khan, T., 1997, “Development of third
generation castable gamma titanium aluminides: Role of solidification paths”,
Nathal, M.V., Darolia, R., Liu, C.L., Martin, P.L., Miracle, D.B., Wagner, R.,
(Eds.), Structural Intermetallics 1997, The Minerals, Metals and Materials
Society, Warrendale, PA , USA, pp. 313-322.

Petrovic, J.J., Vasudevan, A.K., 1992, “Key developments in high temperature
structural silicides”, Materials Science and Engineering A, Volume 261, Issue 1-
2, pp.1-5.

Appel, F., Oehring, M., Wagner, R., 2000, “Novel design concepts for gamma-base
titanium aluminide alloys®, Intermetallics, Volume 8, Issues 9-11, pp. 1283-1312.
Kim, Y-W., 1995, “Effects of microstructure on the deformation and fracture of vy-
TiAl alloys”, Materials Science and Engineering A, Volume 192-193, Part 2, pp.
519-533.

Hao, Y.L., Xu, D.S., Cui, Y.Y., Yang, R., Li, D., 1999, “The site occupancies of
alloying elements in TiAl and TiszAl alloys”, Acta Materialia, Volume 47, Issue 4,

pp. 1129-1139.


http://www.sciencedirect.com/science/article/pii/S0966979500000364
http://www.sciencedirect.com/science/article/pii/S0966979500000364

31.

32.

33.

34.

35.

36.

37.

38.

99

Hao, Y.L., Yang, R., Cui, Y.Y., Li, D., 2000, “The influence of alloying on the
azl(ax+y)ly phase boundaries in TiAl based systems”, Acta Materialia, Volume 48,
Issue 6, pp. 1313-1324.

Kainuma, R., Fujita, Y., Mitsui, H., Ohnuma, I., Ishida, K., 2000, “Phase equilibria
among a (hcp), P (bec) and y (L10) phases in ti-al base ternary alloys”,
Intermetallics, Volume 8, Issue 8, pp. 855-867.

Witusiewicz, V.T., Bondar, A.A., Hecht, U., Velikanova, T.Y., 2009, “The Al-B-
Nb-Ti system IV. Experimental study and thermodynamic re-evaluation of the
binary Al-Nb and ternary Al-Nb-Ti systems”, Journal of Alloys and Compounds,
Volume 472, Issue 1-2, pp.133-161.

Bendersky, L.A., Boettiger, W.J., Burtons, B.P., Biancaniello, F.S., Shoemaker,
C.B., 1990, “The formation of ordered w-related phases in alloys of composition
TisAlzNb”, Acta Metallurgica et Materialia, Volume 38, Issue 6, pp. 931-943.
Sadi, F.A., 1997, “Etude du syst € me Al-Nb-Ti au voisinage des compositions
AINDbTI, et Al; NbTis”, Ph.D. Thesis, Université Paris-Sud.

Djanarthany, S., Viala, J-C., Bouix, J., 2001, “An overview of monolithic
titanium aluminides based on TisAl and TiAl”, Materials Chemistry and
Physics, Volume 72, Issue 3, pp. 301-319.

Huang, S-C., 1993, “Alloying considerations in gamma-based alloys”, Proceedings
of the First International Symposium on Structural Intermetallics, 26-30
September, Champion, PA, USA, pp. 299-307.

Hu, D., Botten, R.R., 2002, “Phase transformations in some TiAl-based alloys”,

Intermetallics, Volume 10, Issue 7, pp.701-715.



39.

40.

41.

42.

43.

44,

45.

46.

100

Blackburn, M.J., 1970, “Some aspects of phase transformations in titanium alloys,
in science, technology and application of titanium”, Proceedings of the Science
Technology and Application of Titanium, Pergamon, Jaffee, R.I., Promisel, N.E.,
(Eds.) Oxford, pp. 633-643.

Dey, S.R., Hazotte, A., Bouzy, E., 2009, “Crystallography and phase transformation
mechanisms in TiAl-based alloys — A synthesis”, Intermetallics, Volume 17, Issue
12, pp. 1052-1064.

Yan, J., Zheng, L., Xiao, Z., Yang, L., Zhang, H., 2012, “Primary solidification
phase and lamellar orientation in directionally solidified Ti-45Al-7Nb alloy”,
Chinese Journal of Aeronautics, Volume 25, Issue 3, pp. 489-492.

Wittig, J.E., 2002, “The massive transformation in titanium aluminides: Initial
stages of nucleation and growth”, Metallurgical and Materials Transactions A,
Volume 33, Issue 8, pp. 2373-2379.

Nakai, K., Momosaki, T., Ohmori, Y., 2000, “Decomposition processes of o phase
in a Ti-48 at% Al alloy”, Materials Transactions, JIM, Volume 41, Issue 3, pp.
406-413.

Yamaguchi, M., Umakoshi, Y., 1990, “The deformation-behavior of intermetallic
superlattice compounds”, Progress in Materials Science, Volume 34, Issue 1, pp.
1-148.

Zambaldi, C., 2010, “Micromechanical modeling of y-TiAl based alloys”, Ph.D.
Dissertation, vorgelegt von Dipl.-Ing., RWTH Aachen University, Germany.

Inui, H., Matsumuro, M., Wu, D.H., Yamaguchi, M., 1997, “Temperature
dependence of yield stress, deformation mode and deformation structure in single
crystals of TiAl (Ti-56 at% Al)”, Philosophical Magazine A, Volume 75, Issue 2,

pp. 395-423.



47.

48.

49.

50.

51.

52.

53.

54.

101

Inui, H., Nakamura, A., Oh, M.H., Yamaguchi, M., 1992, “Deformation structures
in Ti-rich TiAl polysynthetically twinned crystals”, Philosophical Magazine A,
Volume 66, Issue 4, pp. 557-573.

Inui, H., Oh, M., Nakamura, A., 1992, “Room-temperature tensile deformation of
polysynthetically twinned (PST) crystals of TiAl”, Acta Metallurgica et
Materialia, Volume 40, Issue 11, pp. 3095-3104.

Inui, H., Oh, M., Nakamura, A., Yamaguchi, M., 1992, “Ordered domains in TiAl
coexisting with TizAl in the lamellar structure of Ti-rich TiAl compounds”,
Philosophical Magazine A, Volume 66, Issue 4, pp. 539-555.

Inui, H., Toda, Y., Kishida, K., Shirai, Y., Yamaguchi, M., 1995, “Variation of
CRSS for various slip systems with Al concentration in TizAl single crystals”,
Journal of the Japan Institute of Metals, Volume 59, Issue 5, pp. 586-587.
Yamamoto, Y., Takeyama, M., Matsuo, T., 2002, “Stability of Ilamellar
microstructure consisting of y/y interfaces in Ti—48AI-8NDb single crystal at elevated
temperatures”, Materials Science and Engineering: A, Volumes 329-331, pp. 631-
636.

Denquin, A., Naka, S., 1996, “Phase transformation mechanisms involved in two-
phase TiAl-based alloys-I. Lambellar structure formation.” Acta Materialia,
Volume 44, Issue 2, pp. 343-352.

Yang, Y.S., Wu, S.K., 1991, “Orientation faults of y lamellac in a Ti-40 at% Al
alloy”, Scripta Metallurgica et Materialia, Volume 25, Issue 1, pp. 255-260.
Zghal, S., Thomas, M., Naka, S., Finel, A., Couret, A., 2005, “Phase
transformations in TiAl based alloys”, Acta Materialia, Volume 53, Issue 9, pp.

2653-2664.



55.

56.

57.

58.

59.

60.

61.

62.

63.

102

Hu, D., Huang, A.J., Novovic, D., Wu, X., 2006, “The effect of boron and alpha
grain size on the massive transformation in Ti-46AI-8Nb—xB alloys”,
Intermetallics, Volume 14, Issue 7, pp. 818-825.

Wu, X., Saage, H., Huang, A.J., Hu, D., Loretto, M.H., 2009, “Microstructures and
tensile properties of massively transformed and aged Ti46AI8Nb and Ti46AI8Ta
alloys”, Intermetallics, Volume 17, Issue 1-2, pp. 32-38.

Hu, D., Huang, A.J., Wu, X., 2007, “On the massive phase transformation regime in
TiAl alloys: The alloying effect on massive/lamellar competition”, Intermetallics,
Volume 15, Issues 3, pp. 327-332.

Hono, K., Abe, E., Kumagai, T., Harada, H., 1996, “Chemical compositions of
ultrafine lamellae in the water-quenched Ti-48Al alloy”, Scripta Materialia,
Volume 35, Issue 4, pp. 495-4909.

Lefebvre, W., Menand, A., Loiseau, A., Blavette, D., 2002, Atom probe study of
phase transformations in a Ti-48 at% Al alloy, Materials Science and
Engineering: A, Volume 327, Issue 1, pp. 40-46.

Sankaran, A., Bouzy, E., Humbert, M., Hazotte, A., 2009, “Variant selection during
nucleation and growth of c-massive phase in TiAl-based intermetallic alloys”, Acta
Materialia, Volume 77, Issue 4, pp. 1230-1242.

Dey, S.R., Hazotte, A., Bouzy, E., Naka, S., 2005, “Development of Widmanstatten
laths in near-y TiAl alloys”, Acta Materialia, Volume 53, Issue 14, pp. 3783-3794.
Dey, S.R., Bouzy, E., Hazotte, A., 2008, “Features of feathery y structure in a near-y
TiAl alloy”, Acta Materialia, Volume 56, Issue 9, pp. 2051-2062.

Zhang, W.J., Francesconi, L., Evangelista, E., Chen, G.L., 1997, “Characterization
of Widmanstatten laths and interlocking boundaries in fully-lamellar TiAl-base

alloy”, Scripta Materialia, Volume 37, Issue 5, pp. 627-633.



64.

65.

66.

67.

68.

69.

70.

71.

72.

103

Hu, D., Huang, AJ., Wu, X., 2005, “TEM characterization of Widmanstatten
microstructures in TiAl-based alloys”, Intermetallics, Volume 13, Issue 2, pp. 211-
216.

Veeraraghavan, D., Wang, P., Vasudeven, V.K., 1999, “Kinetics and
thermodynamics of the a—yy, massive transformation in a Ti—47.5 at.% Al alloy”,
Acta Materialia, Volume 47, Issue 11, pp. 3313-3330.

Dey, S.R., Bouzy, E., Hazotte, A., 2007, “Intragranular nucleation sites of massive y
grains in a TiAl-based alloy”, Scripta Materialia, Volume 57, Issue 4, pp. 365-368.
Dey, S.R., Bouzy, E., Hazotte, A., 2006, “EBSD characterisation of massive vy
nucleation and growth in a TiAl-based alloy”, Intermetallics, Volume 14, Issue 4,
pp. 444-449,

Yamaguchi, M., Zhu, H., Suzuki, M., Maruyama, K., Appel, F., 2008, “Importance
of microstructural stability in creep resistance of lamellar TiAl alloys”, Materials
Science and Engineering: A, Volumes 483-484, pp. 517-520.

Wang, J.N., Zhu, J., Wu, J.S., Du, X.W., 2002, “Effects of alloying elements on
creep of TiAl alloys with a fine lamellar structure”, Acta Materialia, Volume 50,
Issue 6, pp. 1307-1318.

Mishin, Y., Herzig, C., 2000, “Diffusion in the Ti—Al system”, Acta Materialia,
Volume 48, Issue 3, pp. 589-623.

Herzig, C., Przeorski, T., Friesel, M., Hisker, F., Divinski, S., 2001, “Tracer solute
diffusion of Nb, Zr, Cr, Fe, and Ni in y-TiAl: Effect of preferential site occupation”,
Intermetallics, Volume 9, Issue 6, pp. 461-472.

Scheu, C., Cha, L., Sturm, S., Chladil, H.F., Mayrhofer, P.H., Clemens, H., Wolf,
W., Podloucky. R., 2006, “Structure models of massively transformed high niobium

containing TiAl alloys”, MRS Proceedings, Volume 980, pp. 401-406.



73.

74.

75.

76.

77.

78.

79.

104

Wang, Y.H., Lin, J.P., He, Y.H., Wang, Y.L., Chen, G.L., 2007, “Microstructure
and mechanical properties of as-cast Ti—-45AI1-8.5Nb—(W,B,Y) alloy with industrial
scale”, Materials Science and Engineering: A, Volume 471, Issues 1-2, pp.82-87.

Zhang, H., He, X., Qu, X., Zhao, L., 2009, “Microstructure and mechanical
properties of high Nb containing TiAl alloy parts fabricated by metal injection
molding”, Materials Science and Engineering: A, Volume 526, Issues 1-2, pp. 31-
37.

Liu, Z.C., Lin, J.P., Li, S.J., Chen, G.L., 2002, “Effects of Nb and Al on the
microstructures and mechanical properties of high Nb containing TiAl base alloys”,
Intermetallics, Volume 10, Issue 7, pp. 653-659.

Li, Z.X., Cao, C.C., 2005, “Effects of minor boron addition on phase transformation
and properties of Ti—47.5AI-2Cr-2Nb alloy”, Intermetallics, Volume 13, Issues 3-
4, pp. 251-256.

Qiu, C,, Liu, Y., Huang, L., Zhang, W., Liu, B., Lu, B., 2012, “Effect of Fe and Mo
additions on microstructure and mechanical properties of TiAl intermetallics”,
Transactions of Nonferrous Metals Society of China, Volume 22, Issue 3, pp.
521-527.

Schmoelzer, T., Liss, K-D., Zickler, G.A., Watson, I.J., Droessler, L.M., Wallgram,
W., Buslaps, T., Studer, A., Clemens, H., 2010, “Phase fractions, transition and
ordering temperatures in TiAl-Nb—Mo alloys: An in- and ex-situ study”,
Intermetallics, Volume 18, Issue 8, pp. 1544-1552.

Imayev, R.M., Imayev, V.M., Oehring, M., Appel, F., 2007, “Alloy design
concepts for refined gamma titanium aluminide based alloys”, Intermetallics,

Volume 15, Issue 4, pp. 451-460.



80.

81.

82.

83.

84.

85.

105

Zhung, X.D., Godfrey, S., Weaver, M., Strangwood, M., Kaufman, M.J., Loretto,
M.H., 1996, “The massive transformation in Ti-Al alloys: mechanistic
observations”, Acta Materialia, Volume 44, Issue 9, pp. 3723-3734.

Wu, X., Hu, D., Loretto, M.H., Huang, A.J., 2007, “The influence of interrupted
cooling on the massive transformation in Ti46AI8Nb”, Intermetallics, Volume 15,
Issue 9, pp. 1147-1155.

Yun, J.H., Oh, M.H., Nam, SW., Wee, D.M., Inui, H., Yamaguchi, M., 1997,
“Microalloying Effects in TiAl+Mo Alloys”, Materials Science and Engineering
A, Volume 230-240 (December 1997), pp. 702-708.

Herzig, C., Przeorki, T., Friesel, M., Hisker, F., Divinski, S., 2001, “Tracer solute
diffusion of Nb, Zr, Cr, Fe, and Ni in y-TiAl: Effect of preferential site occupation”,
Intermetallics, Volume 9, Issue 6, pp. 461-472.

Mishin, Y., Herzig, C., 2000, “Diffusion in the Ti—Al system”, Acta Materialia,
Volume 48, Issue 3, pp. 589-632.

Wu, X., Hu, D., 2005, “Microstructural refinement in cast TiAl alloys by solid state

transformations”, Scripta Materialia,Volume 52, Issue 8, pp. 731-734.



