Publications (88) and Citations (2286)

Professor Dr. Ralf Busch
(as of July 6, 2007; Hirsch-Index: 28)

I. Journals [54]:

Quantification of free volume differences in a Zr44Ti11Ni;oCusoBess bulk amorphous alloy.
M. E. Launey und J. J. Kruzic, C. Li, R. Busch, Appl. Phys. Lett. (2007) (in press)

Thermodynamics and kinetics of bulk metallic glass.
R. Busch, J. Schroers, and W.H. Wang, MRS Bulletin, will appear in the spezial issue on bulk
metallic glass (2007).

The influence of shear rate and temperature on the viscosity and fragility of the
Zr > Ti38CuU125Ni10 0Be22 5 metallic-glass-forming liquid.
C. Way, P. Wadhwa und R. Busch, Acta Mater. 55, 2977 (2007).

Enthalpy relaxation and ist relation to the thermodynamics and crystallization of the
Zrsg5Cu1s6Ni12.8Al103Nb, g bulk metallic glass-forming alloy.
Gallino, M. B. Shah und R. Busch, Acta Mater. 55, 1367 (2007).

Thermodynamics, Kinetics, and Crystallization of Pts7 3Cuy46Nis3P22.8 Bulk Metallic Glass.
B. Legg, J. Schroers, and R. Busch, Acta Mater. 55, 1109 (2007).

Processing of Copper fiber-reinforced ZrsTij3sCuizsNigoBess bulk metallic glass
composites.
P. Wadhwa, J. Heinrich, and R. Busch, Scripta Materialia 56, 73 (2007).

Enthalpy relaxation of the ZrsgsCuis gNii2sAl1p3sNb2 g bulk metallic glass forming alloy.
I. Gallino, M. B. Shah, and R. Busch, Journal of Alloys and Compounds 434-435, 141 (2007).

Shear rate dependence of viscosity and configurational entropy of the Zrs;,Tiiss
U125Niz00Be22 5 metallic glass forming liquid.

C. Way, T. Shaw, P. Wadhwa, and R. Busch, Journal of Alloys and Compounds 434-435, 91
(2007).

High temperature oxidation of the refractory alloy glass NbgsNiggSns.
I. Gallino, R. Busch, H. Choi Yim, L. Jastrow, and U. Koster, Journal of Alloys and
Compounds 434-435, 225 (2007).

Synthesis and characterisation of copper fiber reinforced Zrs;»Ti;38Cui22Niz00Be25s bulk
metallic glass.

P. Wadhwa, J. Heinrich, and R. Busch , Journal of Alloys and Compounds 434-435, 259
(2007).

Influence of structural relaxation on the fatique behavior of a Zrs; »Tii38CuU125Ni100Be225 bulk
amorphous alloy.
M. E Launey, R. Busch, and J. J. Kruzic, Scripta Materialia 54, 483 (2006).

On the fragility of Nb-Ni-based and Zr-based bulk metallic glasses.
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L. Shadowspeaker and R. Busch, Appl. Phys. Lett. 85, 2508 (2004). (12)

On the crystalline equilibrium phases of ZI’57Nb5CU15_4Ni12_5 A|10 and Zr5g_5Nb2_gCU15_6Ni12_8
Al 3 alloys.
L. Shadowspeaker, M. B. Shah, and R. Busch, Scripta Materialia 50, 1035 (2004). (5)

Glass formation from viscous metallic liquids.
R. Busch, Annales de Chimie — Science des Matériaux 27, 3 (2002). (4)

Processing of carbon fiber reinforced Zr4; Ti;4CusoNigBezs bulk metallic glass composites.
C. P. Kim, R. Busch, A. Masuhr, H. Choi-Yim, and W. L. Johnson, Appl. Phys. Lett. 79, 1456
(2001). (44)

Transition from nucleation controlled to growth controlled crystallization in Pds3NiigCu27P2o
melts.
J. Schroers, Y. Wu, R. Busch, and W. L. Johnson, Acta Mater. 49, 2773 (2001). (33)

Crystallization behavior of the bulk metallic glass forming liquid Zr4;Ti;4CuioNiyoBeys .
J. Schroers, R. Busch, and W. L. Johnson, Materials Science and Engineering A - Struct 304,
287 (2001) (11)

Thermodynamics and kinetics of Zr-Ti-Cu-Ni-Be bulk metallic glass forming liquids
R. Busch, A. Masuhr, and W. L. Johnson, Materials Science and Engineering A — Struct 304,
97 (2001). (33)

Crystallization kinetics of the bulk-glass-forming Pd43NiioCu,7P2o melt.
J. Schroers J, W. L. Johnson, and R. Busch, Appl. Phys. Lett. 77, 1158 (2000). (28)

Thermophysical Properties of Bulk Metallic Glass Forming Liquids.
R. Busch, Journal of the Minerals Metals & Materials Society (JOM) 52 (7), 39 (2000). (36)

Repeated crystallization in undercooled Zr4;Tii4Cui2NijoBess liquids.
J. Schroers, A. Masuhr, W. L. Johnson, and R. Busch, Appl. Phys. Lett. 76, 2343 (2000). (21)

Thermodynamics of Cu47Ti34Zr11Ni8, Zr52_5Cu17_9Ni14,6AI10Ti5 and Zr57Cu15_4Ni12_6-AI10Nb5 bulk
metallic glass forming alloys.

S. C Glade, R. Busch, D. S. Lee, W. L. Johnson, and R. K. Wunderlich, J. Appl. Phys. 87,
7242 (2000). (42)

Time-temperature superposition of structural relaxation in a viscous metallic liquid.
A. Meyer, R. Busch, and H. Schober, Phys Rev. Lett. 83, 5027 (1999). (42)

Diffusion mechanisms in metallic deeply supercooled liquids and glasses.
X. P. Tang, U. Geyer, R. Busch, W. L. Johnson, and Y. Wu, Nature 402, 160 (1999). (90)

Pronounced asymmetry in the crystallization behavior during constant heating and cooling of a
bulk metallic glass forming liquid.
J. Schroers, A. Masuhr, W. L. Johnson, and R. Busch, Phys. Rev. B 60, 11855 (1999). (39)

C:\Dokumente und Einstellungen\Jochen Heinrich\Lokale Einstellungen\Temporary Internet Files\OLK55\BuschPublicationsJuli2007.doc

23.07.2007



Publications Busch 3/8 02/2007

Thermodynamics and kinetics of the Zry;2Ti;38Cu125Ni00Be22s bulk metallic glass forming
liquid-glass formation from a strong liquid.
A. Masuhr, R. Busch, and W. L. Johnson, J. Non Cryst. Solids 252, 566 (1999). (3)

Nucleation in undercooled Zr41 2 Ti13.8Cu125Ni10 0B€22 5 melts.
J. Schroers, A. Masuhr, R. Busch, and W. L. Johnson, J. Non Cryst. Solids 252, 699 (1999).

(8)

Continuous refinement of the microstructure during crystallization of supercooled
Zr412Ti138CU125Ni10.0B€22.5 melts.
J. Schroers, R. Busch, A. Masuhr, and W. L. Johnson, Appl. Phys. Lett. 74, 2806 (1999). (43)

Synthesis and characterization of particulate reinforced Zrs;Nbs Al1oCuis4Nis26. bulk metallic
glass composites.
H. Choi-Yim, R. Busch, and W. L. Johnson, Acta Mater. 47, 2455 (1999). (148)

Time Scales for viscous flow, Atomic Transport, and Crystallization in the Liquid and
Supercooled LIQUId State of Zr41_2Ti13_3CU12_5Ni108€22_5 .
A. Masuhr, T. A. Waniuk, R. Busch, and W. L. Johnson, Phys. Rev. Lett. 82, 2290 (1999). (93)

Change of compressibility at the glass transition and Prigogine-Defay ratio in Zr-Ti-Cu-Ni-Be
alloys
K. Samwer, R. Busch, and W. L. Johnson, Phys. Rev. Lett. 82, 580 (1999). (33)

Atomic Motion in Zr-Ti-Cu-Ni-Be Metallic Glasses Studied by NMR
X. P. Tang, R. Busch, W.L. Johnson, and Y. Wu, Phys. Rev. Lett. 81, 5358 (1998). (35)

Equilibrium viscosity of the Zrs; »Tii38Cu125Ni0Besss bulk metallic glass forming liquid and
viscous flow during relaxation, phase separation, and primary crystallization
T. A. Waniuk, R. Busch, A. Masuhr, and W. L. Johnson, Acta Mater. 46, 5229 (1998). (83)

Viscosity of the supercooled liquid and relaxation at the glass transition of the
Zr46.75Tig 25CU7 5Ni1g 0Beyr 5 bulk metallic glass forming alloy.
R. Busch, E. Bakke, and W. L. Johnson, Acta Mater. 46, 4725 (1998). (114)

The kinetic glass transition of the Zrss75Tig25Cu75Nig0Bes7s bulk metallic glass former-
supercooled liquids on a long time scale.
R. Busch and W. L. Johnson, Appl. Phys. Lett. 72, 2695 (1998). (83)

The effect of silicon on the glass forming ability of the Cus7TizsaZr11Nig alloy during processing
of composites.
H. Choi-Yim, R. Busch, and W.L. Johnson, J. Appl. Phys. 83, 7993 (1998). (83)

Thermodynamics and kinetics of MgssCuasY10 bulk metallic glass forming liquids
R. Busch, W. Liu, and W. L. Johnson, J. Appl. Phys. 83, 4134 (1998). (116)

Formation of quasicrystals in bulk glass forming Zr-Cu-Ni-Al alloys
U. Koster, J. Meinhardt, S. Roos, and R. Busch, Mat. Sci. and Engineering A 226-228, 995
(1997). (84)

C:\Dokumente und Einstellungen\Jochen Heinrich\Lokale Einstellungen\Temporary Internet Files\OLK55\BuschPublicationsJuli2007.doc

23.07.2007



Publications Busch 4/8 02/2007

Supercooled melting in multicomponent Zr-Al-Cu-Ni diffusion couples.
R. Busch, E. Bakke, and W. L. Johnson, Appl. Phys. Lett. 68, 2945 (1996). (3)

High resolution microstructure analysis during decomposition of CugyCo19 alloys.
R. Busch, F. Gartner, C. Borchers, P. Haasen, and R. Bormann, Acta mater. 44, 2567 (1996).
(36)

Experimental determination of a time-temperature-transformation diagram of the undercooled
Zra127Ti138gCU1255Ni100Be225 alloy using containerless electrostatic levitation processing
technique

Y.J. Kim, R. Busch, W. L. Johnson, A. J. Rulison, and W. K. Rhim, Appl. Phys. Lett. 68. 1057
(1996). (71)

The viscosity of the Zrse2s5Tig25Cu7sNisooBeszs bulk metallic glass forming alloy in the
supercooled liquid.
E. Bakke, R. Busch, and W. L. Johnson, Appl. Phys. Lett. 67, 3260 (1995). (77)

Microstructure development during rapid solidification of highly supersaturated Cu-Co alloys.
R. Busch, F. Gartner, C. Borchers, P. Haasen, and R. Bormann, Acta metall. mat. 43, 3467
(1995). (33)

Decomposition and primary crystallization in undercooled Zr4; 2Tiz38Cu125Ni100B€225 melts.
R. Busch, S. Schneider, A. Peker, and W. L. Johnson, Appl. Phys. Lett. 67, 1544 (1995). (157)

Total hemispherical emmisivity and specific heat capacity of deeply undercooled
Zr412Ti138CU125Ni10 0Be22 s melts.

R. Busch, Y. J Kim, W. L. Johnson, A. J. Rulison, W. K. Rhim, and D. Isheim, Appl. Phys.
Lett. 66, 3111 (1995). (38)

Thermodynamics and kinetics of the undercooled liquid and the glass transition of the
ZI’41,2Ti13_8CU12,5NiloloBezzl5 aIon.
R. Busch, Y. J. Kim, and W. L. Johnson, J. Appl. Phys. 77, 4039 (1995). (163)

Metallic glass formation in highly undercooled Zrg;,Ti;38CuU125NioBes2s during
containerless electrostatic levitation processing.

Y. J. Kim, R. Busch, W. L. Johnson, A. J. Rulison, and W. K. Rhim, Appl. Phys. Lett. 65, 2136
(1994). (106)

Spinodal decomposition of Cu-Co alloys.
J. M. Liu, R. Busch, F. Gértner, P. Haasen, Z. G. Liu, and Z. C. Wu, Phys. Stat. Sol. (a) 138,
157 (1993). (12)

Analytical field ion microscopy of the early stage of the solid state amorphization reaction in
vapor deposited Zr/Co double layers.
S. Schneider, R. Busch, W. Bolse, and K. Samwer, J. Non Cryst. Solids 156-158, 498 (1993).

(4)
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Die Neue Atomsonde in Gottingen.
G. P. Geber, T. Al-Kassab, D. Isheim, R. Busch, and P. Haasen, Z. Metallkde. 83, 449 (1992).
(13)

Analytische Feldionenmikroskopie der Reaktion in Zr—-Co Doppelschichten.
R. Busch, PhD-thesis, Goéttingen, 1992. (4) ("wurde nicht mitgezahlt")

Ordering of the a-FeSi phase in a Fez35CuNbsSii35Bg magnet.
F. Zhu, N. Wang, R. Busch, and P. Haasen, Scripta metall. mater. 25, 2011 (1991). (16)

Analytical field ion microscopy of the solid state amorphisation reaction in vapour deposited
Zr/Co double layers.

R. Busch, S. Schneider, and K. Samwer, Nachrichten der Akademie der Wissenschaften in
Gaottingen, I1. Mathematisch-Physikalische Klasse Nr.1 (1991). (5)

Structure and phase transformations of sputtered Nb-Fe and Nb-Co films.
H. U. Krebs, W. Biegel, R. Bormann, and R. Busch, J. Non Cryst. Solids, 117+118, 199
(1990). (4)

Determination of the free energy of metastable crystalline and amorphous NbCo alloys and its
application to metastable phase formation.
R. Bormann and R. Busch, J. Non Cryst. Solids, 117+118, 539 (1990). (13)
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I1. Proceedings [33]:

Fatique behavior of bulk metallic glasses: role of free volume.
J. J. Kruzic, M. E. Launey, and R. Busch, TMS Proceedings, Spring 2006 (in press)

Shear thinning of bulk metallic glass forming alloy Zrs; 2Tii38Cui25 NisgooBeszs close to the
melting point.
T. Shaw, C. Way , and R. Busch, Res. Soc. Symp.Proc. 806, 215 (2004). (1)

On the fragility of NbNi-based and Zrss«Tix(CuNizg 25.,B2s.25.v bulk metallic glass.
L. Shadowspeaker and R. Busch, Res. Soc. Symp.Proc. 806, 215 (2004).

Molding of fine surface features into bulk metallic glass.
I. McCracken, and R. Busch, Res. Soc. Symp.Proc. 806, 399 (2004).

Enthalpy relaxation kinetics of the ZrsgsNb2gCuiseNii2gAligs supercooled liquid close to the
glass transition.
M. Shah, I. Gallino, and R. Busch, Res. Soc. Symp.Proc. 806, 221 (2004).

Thermodynamics of the Pd43Ni;oCuz;P2o metallic glass forming alloy.
M. Kuno, J. Schroers, and R. Busch, Res. Soc. Symp.Proc. 806, 227 (2004).

Crystallization of bulk glass forming Pd-based melts.
J. Schroers, J. F. Loffler, E. Pekarskaya, R. Busch, and W. L. Johnson, Mat. Sci. Forum 360-3,
79 (2001) (3)

Crystallization of Zr4; Ti14Cu12NizoBeys melts.
J. Schroers, R. Busch, and W. L. Johnson, Mat. Sci. Forum 343-3, 167 (2000). (0)

The synthesis and properties of bulk metallic glass matrix composites.
H. Choi-Yim, R. Busch, and W. L. Johnson, Mat. Res. Soc. Symp.Proc. 554, (1999). (0)

Crystallization behavior of supercooled Zr4;Ti;4CuioNigBezs melts during continuous heating
and cooling.

J. Schroers, R. Busch, A. Masuhr, and W. L. Johnson, Mat. Res. Soc. Symp.Proc. 554, 263
(1999). (2)

Viscosity, relaxation and crystallization kinetics in strong bulk metallic glass forming liquids.
(""invited paper™)
R. Busch, A. Masuhr, and W. L. Johnson, Mat. Res. Soc. Symp.Proc. 554, 223 (1999). (6)

Probing slow atomic motions in metallic glasses using NMR.
Y. Wue, X. P. Tang, R. Busch, and W. L. Johnson, Mat. Res. Soc. Symp.Proc. 554, 87 (1999).

©)

Bulk metallic glass formation from strong liquids.
R. Busch, A. Masuhr, E. Bakke, and W. L. Johnson, Mater. Sci. Forum 269-272, 547 (1998).
(22)
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The supercooled liquid of the Zrse75Tig 25Cu7 5sNi1goBez75 alloy on long time scales.
R. Busch, and W. L. Johnson, Mater. Sci. Forum 269-272, 577 (1997). (15)

Rheometry and crystallization of bulk metallic glass forming alloys at high temperatures.
A. Masuhr, R. Busch, and W. L. Johnson, Mater. Sci. Forum 269-272, 779 (1998). (19)

Characterization of bulk metallic glasses with the atom probe.
M. K. Miller, K.F. Russell, P. M. Martin, R. Busch, and W. L. Johnson, Journal de Physique
IV 6, 217 (1998). (12)

Strong liquid behavior of Zr-Ti-Cu-Ni-Be bulk metallic glass forming alloys.
R. Busch, A. Masuhr, E. Bakke, and W. L. Johnson, Mat. Res. Soc. Symp.Proc. 455, 369
(1997). (32)

On the glass forming ability of bulk metallic glasses. (invited pape™)

R. Busch, E. Bakke, and W. L. Johnson, Proceedings of the International Symposium on
Metastable and Nanocrystalline Materials 1996 (ISMANAM 96), Rome, Italy, Mater. Sci.
Forum, 235-238, 327 (1997). (26)

Crystallization kinetics of the undercooled Zr2Tii38Cui25NiooBess alloy during
containerless electrostatic levitation processing.

Y. J. Kim, R. Busch, W. L. Johnson, A. J. Rulison, and W. K. Rhim, 7" Int. Symp. on
Experimental Methods for Microgravity Mat. Sci., TMS Meeting, Anaheim, Feb. 5"-7"1996,
edited by R. A. Schiffman (1996). (0)

Determination of the chemical potentials of highly supersaturated Cu-Co alloys.
F. Gartner, R. Busch, P. Haasen, and R. Bormann, Mat. Res. Soc. Symp. Proc. 400, (1995). (0)

Decomposition of unstable supersaturated CugyCo19 solid solutions.
R. Busch, F. Géartner, C. Borchers, P. Haasen, and R. Bormann, Mat. Res. Soc. Symp.Proc.
400, (1995). (0)

Atom probe field ion microscope and levitation studies of the decomposition and crystallization
of undercooled Zr-Ti-Cu-Ni-Be melts.

R. Busch, Y.J. Kim, S. Schneider, and W. L. Johnson, Proceedings of the International
Symposium on Metastable and Nanocrystalline Materials 1995 (ISMANAM 95), Mater. Sci.
Forum 225-227, 77 (1996). (9)

Viscosity measurements of the Zrss25Tig25Cu75NigoBe2zs bulk metallic alloy using parallel
plate rheometry and beam bending.

E. Bakke, R. Busch, and W. L. Johnson, Proceedings of the ISMANAM 95, Quebec, Canada,
Mater. Sci. Forum 225-227, 95 (1996). (11)

Solid state amorphization and supercooled melting in the Zr-Al-Cu-Ni bulk metallic glass
forming alloy system.

R. Busch, E. Bakke, and W. L. Johnson, Proceedings of the ISMANAM 95, Quebec, Canada,
Mater. Sci. Forum 225-227, 141 (1996). (0)
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Phase separation and crystallization in the bulk amorphous Zr; 2 Ti;38CuU125Ni100Be225 alloy.
S. Schneider, U. Geyer, P. Thiyagarajan, R. Busch, R. Schulz, K. Samwer, and W. L. Johnson,
Proceedings of the ISMANAM 95, Quebec, Canada, Mater. Sci. Forum 225-227, 59 (1996).
(12)

Determination of the specific heat capacity and the hemispherical total emissivity of the deeply
undercooled Zr41_2Ti13_3CU12_5Ni10_08922_5 aIon.

R. Busch, Y. J. Kim, W. L. Johnson, A. J. Rulison, and W. K. Rhim, 7" Int. Symp. on
Experimental Methods for Microgravity Mat. Sci., TMS Meeting, Las Vegas, Feb. 13"-15"
1995, edited by R. A. Schiffman, 15, (1995). (0)

Undercooling studies of the bulk metallic glass forming Zr;»Tii38Cui25NiooBesss alloy
during containerless electrostatic levitation processing.

Y. J. Kim, R. Busch, W. L. Johnson, A. J. Rulison, and W. K. Rhim, 7" Int. Symp. on
Experimental Methods for Microgravity Mat. Sci., TMS Meeting, Las Vegas, Feb. 13"™-15",
edited by R. A. Schiffman, 153, (1995). (0)

Solid state reactions in the Zr-Al-Cu-Ni bulk metallic glass forming system.
R. Busch, E. Bakke, and W. L. Johnson, Mat. Res. Soc. Symp. Proc. 382, 63 (1995). (2)

The microstructure of sputtered Co-Cr magnetic recording media.
A. Pundt, R. Busch, and C. Michaelsen, Mat. Res. Soc. Symp. Proc 343, 309 (1994). (0)

The earliest stage of the solid state amorphization reaction in the Zr-Co system.
R. Busch, F. Gartner, S. Schneider, R. Bormann, and P. Haasen, Mat. Res. Soc. Symp. Proc.
343, 229 (1994). (12)

High resolution studies of the solid state amorphization reaction in the Zr-Co system with the
atom probe/field ion microscope.
S. Schneider, R. Busch, and K. Samwer, Mat. Res. Soc. Symp. Proc 343, 223 (1994). (0)

Phase transformations of supersaturated sputtered NbCo films.
W. Biegel, W. Schaper, H. U. Krebs, J. Hoffmann, H. C. Freyhardt, R. Busch, and R.
Bormann, Les Colloques de Physique, C4, 189 (1990). (1)

Amorphous phase formation by mechanical alloying: thermodynamic and kinetic requirements.
R. Bormann und R. Busch, Proc. DGM Conference on New Materials by Mechanical Alloying
Techniques, Calw-Hirsau 1988. (0)
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