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Evolution of shear bands, free volume and hardness during cold rolling of a Zr-based bulk
metallic glass.
M. Stolpe, J.J. Kruzic, and R. Busch, Acta Materialia 64, 231 (2014).

On the kinetic and thermodynamic fragility of the PteoCu16C02P22 and Pts7.3Cu14.6Nis3P22.8 bulk
metallic glasses.

I.Gallino, O. Gross, G. Dalla Fontana, Z. Evenson, and R. Busch, Journal of Alloys and
Compounds (in press) (2013).

On the abnormal room temperature tarnishing of an 18 karat gold bulk metallic glass alloy.
M. Eisenbart, U. E. Klotz, R. Busch, and l.Gallino, Journal of Alloys and Compounds (in
press) (2013).

Improving participation of engineering students studying abroad: an international dual-degree
program in materials science and mechanical engineering.

W.H Warnes, J.J. Kruzic, C.C. Pratt, C. Stehr, D.P. Cann, B.J. Gibbons, I. Gallino, F. Soldera,
R. Busch, L. Wallstrom, JOM 65, 840 (2013).

Liquid-liquid transition in a strong bulk metallic glass-forming liquid
S. Wei, F. Yang, J. Bednarcik, I. Kaban, O. Shuleshova, A. Meyer and R. Busch, Nature
Communications 4, art. No. 2083 (2013).(2)

Co-continuous porosity formation on thin oxide films: transition metal oxides (Ti=2 and
Nb205) versus Si02
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(2013).

Co-continuous morphology on spin coating produced thin TiO2 films
S. Stanojevic, A. Ochsenbein, and R. Busch, J. Sol-Gel Science and Technology 64, 390
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Oxidation and corrosion of highly alloyed Cu-Fe-Ni as inert anode material for aluminium
electrowinning in as-cast and homogenized conditions.
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High temperature melt viscosity and fragile to strong transition in Zr-Cu-Ni-Al-Nb(Ti) and
Cuas7TizsZr11Nig bulk metallic glass
Z. Evenson, T. Schmitt, M. Nicola, I. Gallino, R. Busch, Acta Mater. 60, 4712 (2012). (6)

Processing of a bulk metallic glass forming alloy based on industrial grade Zr.
J. Heinrich, R. Busch, B. Nonnenmacher, Intermetallics 25, 1 (2012). (0)
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Role of aluminium as an oxygen-scavenger in zirconium based bulk metallic glasses.
J. Heinrich, R. Busch, F. Midller, S. Grandthyll, S. Hufner, Appl. Phys. Lett. 100, 071909
(2012). (2)

Enthalpy recovery and free volume relaxation in a ZrasTi11Ni1oCu10Be2s bulk metallic glass.
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Equilibrium viscosity, enthalpy recovery and free volume relaxation in a ZrssTi11Ni1oCuioBezs
bulk bulk metallic glass.
Z. Evenson and R. Busch, Acta Mater. 59, 4404 (2011). (11)

Glass transition with decreasing correlation length during cooling of FesqCoso superlattice
and strong liquids.
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Metallurgy beyond iron.
I. Gallino and, R. Busch, Publications of theAstronomical Society of Australia 26, pp. iii-vii
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Improving endothelial cell adhesion and proliferation on titanium by sol-gel derived oxide
coating.
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Materials Research 92A, 754 (2010). (2)
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Homogenization of highly alloyed Cu-Fe-Ni: A phase diagram study.
I. Gallino, S. Curiotto, M. Baricco, R. Busch, and M.E. Kassner, J. Phase Equilibria and
Diffusion 29, 131 (2008). (5)
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Effect of free volume changes and residual stresses on the fatigue and fracture behavior of a
Zr-Ti-Ni-Cu-Be bulk metallic glass.
M. E. Launey und J. J. Kruzic, R. Busch, Acta Mater. 56, 500 (2008). (38)

Quantification of free volume differences in a Zr44Ti11Ni1oCuioBezs bulk amorphous alloy.
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Thermodynamics and kinetics of bulk metallic glass.
R. Busch, J. Schroers, and W.H. Wang, MRS Bulletin 32, 620 (2007). (75)

The influence of shear rate and temperature on the viscosity and fragility of the
Zr1.2Ti138Cu125Ni10.0Be225 metallic-glass-forming liquid.
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Enthalpy relaxation and ist relation to the thermodynamics and crystallization of the
Zrsg5Cu1s 6Ni12.8Al103Nb2.g bulk metallic glass-forming alloy.
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Thermodynamics, kinetics, and crystallization of Pts7.3Cu146Nis 3P22.¢ bulk metallic glass.
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Processing of Copper fiber-reinforced ZrsiTii38Cui25NiooBez2s bulk metallic glass
composites.
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Shear rate dependence of viscosity and configurational entropy of the Zrai2Tiiss
u125Niz0.0Be2z s metallic glass forming liquid.
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High temperature oxidation of the refractory alloy glass NbssNiggSns.
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Synthesis and characterisation of copper fiber reinforced Zra;2TiizsCui22NiioBezzs bulk
metallic glass.
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Influence of structural relaxation on the fatique behavior of a Zrsi1.2Ti138Cu125Ni10.0Be22.5 bulk
amorphous alloy.
M. E Launey, R. Busch, and J. J. Kruzic, Scripta Materialia 54, 483 (2006). (32)
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On the fragility of Nb-Ni-based and Zr—based bulk metallic glasses.

L. Shadowspeaker and R. Busch, Appl. Phys. Lett. 85, 2508 (2004). (65)

On the crystalline equilibrium phases of Zrs7NbsCuis4Nii2e6 Alig and ZrsgsNb2gCuiseNii2s
Alqo3 alloys.
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Glass formation from viscous metallic liquids.
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Processing of carbon fiber reinforced Zrs: TizaCui2NizoBezs bulk metallic glass composites.
C. P. Kim, R. Busch, A. Masuhr, H. Choi-Yim, and W. L. Johnson, Appl. Phys. Lett. 79, 1456
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Transition from nucleation controlled to growth controlled crystallization in PdssNiioCu27P20
melts.

J. Schroers, Y. Wu, R. Busch, and W. L. Johnson, Acta Mater. 49, 2773 (2001).
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Crystallization behavior of the bulk metallic glass forming liquid Zrs1Ti1aCu12NioBezs .
J. Schroers, R. Busch, and W. L. Johnson, Materials Science and Engineering A - Struct 304,
287 (2001) (29)

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,
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Crystallization kinetics of the bulk-glass-forming Pd3Ni1oCuz7P20 melt.
J. Schroers J, W. L. Johnson, and R. Busch, Appl. Phys. Lett. 77, 1158 (2000). (49)

Thermophysical Properties of Bulk Metallic Glass Forming Liquids.
R. Busch, Journal of the Minerals Metals & Materials Society (JOM) 52 (7), 39 (2000). (94)

Repeated crystallization in undercooled ZraTi1aCu12NiioBe2s liquids.
J. Schroers, A. Masuhr, W. L. Johnson, and R. Busch, Appl. Phys. Lett. 76, 2343 (2000). (32)

Thermodynamics of Cua7TizaZr1iNis, Zrs25Cui7.9Ni1a6Al10Tis and ZrszCuis.aNisz2.6-AlioNbs 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). (111)

Time-temperature superposition of structural relaxation in a viscous metallic liquid.
A. Meyer, R. Busch, and H. Schober, Phys Rev. Lett. 83, 5027 (1999). (68)

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). (161)

Pronounced asymmetry in the crystallization behavior during constant heating and cooling of
a bulk metallic glass forming liquid.
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J. Schroers, A. Masuhr, W. L. Johnson, and R. Busch, Phys. Rev. B 60, 11855 (1999). (83)

Thermodynamics and kinetics of the Zra12Ti138Cui25Ni0.0Bezs 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). (40)

Nucleation in undercooled Zra1.2Ti138Cu12,5Ni10.0B€225 melts.
J. Schroers, A. Masuhr, R. Busch, and W. L. Johnson, J. Non Cryst. Solids 252, 699 (1999).
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Continuous refinement of the microstructure during crystallization of supercooled
Zr41.2Ti13.8CU125Ni10.0BE225 Melts.
J. Schroers, R. Busch, A. Masuhr, and W. L. Johnson, Appl. Phys. Lett. 74, 2806 (1999). (64)

Synthesis and characterization of particulate reinforced Zrs7Nbs AlioCusis.4Nii26. bulk metallic
glass composites.
H. Choi-Yim, R. Busch, and W. L. Johnson, Acta Mater. 47, 2455 (1999). (326)

Time Scales for viscous flow, Atomic Transport, and Crystallization in the Liquid and
Supercooled Liquid State of Zrs12Ti138Cui25NitoBe2s .

A. Masuhr, T. A. Waniuk, R. Busch, and W. L. Johnson, Phys. Rev. Lett. 82, 2290 (1999).
(171)

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). (47)

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).
(54)

Equilibrium viscosity of the Zrs12Ti138Cui25NioBez2s 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). (166)

Viscosity of the supercooled liquid and relaxation at the glass transition of the
Zr46.75Tig.25CU7.5Ni10.0Be27 5 bulk metallic glass forming alloy.
R. Busch, E. Bakke, and W. L. Johnson, Acta Mater. 46, 4725 (1998). (320)

The kinetic glass transition of the Zrse7sTis25Cu7.sNiw0.0Bezzs bulk metallic glass former-
supercooled liquids on a long time scale.
R. Busch and W. L. Johnson, Appl. Phys. Lett. 72, 2695 (1998). (115)

The effect of silicon on the glass forming ability of the Cu47TizsZr11Nig alloy during processing
of composites.
H. Choi-Yim, R. Busch, and W.L. Johnson, J. Appl. Phys. 83, 7993 (1998). (167)

Thermodynamics and kinetics of MgesCu2sY10 bulk metallic glass forming liquids
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R. Busch, W. Liu, and W. L. Johnson, J. Appl. Phys. 83, 4134 (1998). (257)

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). (111)

Supercooled melting in multicomponent Zr-Al-Cu-Ni diffusion couples.
R. Busch, E. Bakke, and W. L. Johnson, Appl. Phys. Lett. 68, 2945 (1996). (5)

High resolution microstructure analysis during decomposition of CugoCo10 alloys.
R. Busch, F. Gértner, C. Borchers, P. Haasen, and R. Bormann, Acta mater. 44, 2567 (1996).
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Experimental determination of a time-temperature-transformation diagram of the undercooled
Zrs1.29Ti138gCu1255Ni00Be2s 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). (102)

The viscosity of the Zrs2sTis25CuzsNiwoBezzs bulk metallic glass forming alloy in the
supercooled liquid.
E. Bakke, R. Busch, and W. L. Johnson, Appl. Phys. Lett. 67, 3260 (1995). (125)

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). (44)

Decomposition and primary crystallization in undercooled Zra1 2Ti138Cu125Ni10.0Be225 melts.
R. Busch, S. Schneider, A. Peker, and W. L. Johnson, Appl. Phys. Lett. 67, 1544 (1995). (211)

Total hemispherical emmisivity and specific heat capacity of deeply undercooled
Zr41.2Ti138CU125Ni100B€225 Melts.

R. Busch, Y. J Kim, W. L. Johnson, A. J. Rulison, W. K. Rhim, and D. Isheim, Appl. Phys.
Lett. 66, 3111 (1995). (54)

Thermodynamics and kinetics of the undercooled liquid and the glass transition of the
Zr412Ti138CuU125Ni100B€22 5 aIon.
R. Busch, Y. J. Kim, and W. L. Johnson, J. Appl. Phys. 77, 4039 (1995). (267)

Metallic glass formation in highly undercooled Zra;2Ti138Cui25Ni0oBezs 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). (156)

Spinodal decomposition of Cu-Co alloys.
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J. M. Liu, R. Busch, F. Gértner, P. Haasen, Z. G. Liu, and Z. C. Wu, Phys. Stat. Sol. (a) 138,
157 (1993). (13)

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).
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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, Gottingen, 1992. (8)

Ordering of the a-FeSi phase in a Fe73sCuNbsSi1zsBe magnet.
F. Zhu, N. Wang, R. Busch, and P. Haasen, Scripta metall. mater. 25, 2011 (1991). (23)

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
Gottingen, 1. 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
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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). (18)
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Polyamorphous transformation in bulk metallic flass-forming liquid and is implication to
strong liquids.

S. Wei, F. Yang, J. Bednarcik, I. Kaban, A. Meyer, and R. Busch, AIP Conference Proceedings
1518, 260 (2013)

High temperature melt viscosity and fragile-to-strong transition in Zr-Cu-Ni-Al-Nb(Ti) and
Cu47Ti3Zr11Ni8 bulk metallic glasses.

Z. Evenson, T. Schmitt, M. Nicola, I. Gallino, and R. Busch, AIP Conference Proceedings
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Fatique behavior of bulk metallic glasses: role of free volume.
J. J. Kruzic, M. E. Launey, and R. Busch, TMS Proceedings, Spring 2006

Shear thinning of bulk metallic glass forming alloy Zrs12Tii1z8Cui25Nii.oBe22s close to the
melting point.
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On the fragility of NbNi-based and Zrss.«Tix(CuNiis 25-vB2s.25-v bulk metallic glass.
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Molding of fine surface features into bulk metallic glass.
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Enthalpy relaxation kinetics of the ZrsgsNb2gCuiseNi2gAlios supercooled liquid close to the
glass transition.
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Thermodynamics of the Pda3Ni1oCu27P20 metallic glass forming alloy.
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Crystallization of bulk glass forming Pd-based melts.
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Crystallization of Zrs1Ti14aCu12NiroBezs melts.
J. Schroers, R. Busch, and W. L. Johnson, Mat. Sci. Forum 343-3, 167 (2000). (1)

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).

Crystallization behavior of supercooled ZriTi1aCu12NioBezs melts during continuous heating
and cooling.
J. Schroers, R. Busch, A. Masuhr, and W. L. Johnson, Mat. Res. Soc. Symp.Proc. 554, 263
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Viscosity, relaxation and crystallization kinetics in strong bulk metallic glass forming liquids.
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.
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containerless electrostatic levitation processing.
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400, (1995).

Atom probe field ion microscope and levitation studies of the decomposition and crystallization
of undercooled Zr-Ti-Cu-Ni-Be melts.
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R. Bormann und R. Busch, Proc. DGM Conference on New Materials by Mechanical Alloying
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