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EUROTAPES GOALS on CSD 

Metallic substrate (50-100 mm) 

Buffers (0.5-1 mm) 

YBa2Cu3O7 (1-2 m m) 

Cu (50 m m) + Ag protection (0.5-1 mm) 

Ç Chemical Solution Deposition nanocomposite growth 

Ç Vortex pinning for high performance at medium, high and ultrahigh fields 

Ç on RABiT and ABAD tapes of simplified architectures 

Ç low cost strategy and long length 

Ç Industrial and academic partners collaboration 

State-of-the art worldwide in CSD 

without nanocomposite strategy: 

ÅLength : 200-500 m 

Å Performance:  

Ic~ 350-400 A/cm-w @ 77K, sf  

          (DNANO, AMSC, SWCC) 

Ic~500 A/cm-w @ 4.2 K,10 T(AMSC) 

Ic~350 A/cm-w @ 4.2K,10 T(D-NANO) 
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The outstanding push of Nanocomposites 

on vortex pinning 

S. Kang, Science 311 (2006) 

J. Driscoll, Nat. Mat. 3(2004),  

Y. Yamada, APL 87(2005); 

B. Maiorov, Nat Mat 8 (2009)  
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T. Puig, Nat Mat 11 (2007),  T.Puig, Nat Mat 6 (2012) 

By Pulsed Laser Deposition   (also by MOCVD) By Chemical Solution Deposition 

 T. Haugan, Nature 430(2004) 

M. Miura, SUST 26 (2013), S. Engel, APL 90 (2007) 
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Chemical Solution Deposition of Nanocomposites 

precursor 

ReBCO 

+ 

(Y,Ba,Cu)-TFA 

based 

Decompostion 

and conversion 

HF H2O TFA-route 

T, Heating rate, , PO2, PH2O, Gas velocity, Ptotal 

It is a sequential deposition and growth method  

B) Colloidal solutions: through preformed nanoparticles 
colloidal solutions 

A) Complex solutions: through 

spontaneous nanoparticles phase 
segregation 

BaZrO3 

BaHfO3 

Ba2YTaO6 

A chemical gas-solid reaction gives rise to a self-assembly process of nanoparticles 
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substrate 

5 mm 

Semi-dried gelified film 

substrate 

1.6 mm 

Fully pyrolyzed film Metallorganic 
solution 

CSD process for Nanocomposites growth 

BaZrO3 
BaHfO3 Ba2YTaO6 

Grown YBCO nanocomposite 

5nm 

BaZrO3 

YBa2Cu3O7 

Y2O3 

900 nm 

Intermediate phases and nucleation of YBCO film 
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CSD Deposition 
Spin coating, dip coating, slot die coating, ink jet printing 

Multideposition      

Courtesy T. Izumi, CCA 2016 

densification 

tension due to 
shrinkage  

substrate Χ Χ 

single deposition 

by ink jet printing 

Pyrolysed multilayer film 

10x10 mm2substrate 

Success of Eurotapes 

by ink jet printing 

1 mm grown film with 1 deposition 

1.6 mm grown film with 2 depositions 

Slot die coating=1.5 mm grown film with 2 depositions (D-NANO) 

Dip coating 
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Low Cost Chemical Solution Deposition 

Ink jet printing 

pilot plant for 

CSD process  

YBCO /CeO2 /ABAD/SS 

YBCO/ CeO2/LaMnO3/IBAD/Hastalloy 

Piece length : 200 m 

Ic ~300 A/cm-w at 77 K, sf 

Thickness: 1.5 mm 

Planned capacity > 200 km/yr 

Reel-to-reel  ALL-CSD process 

YBCO /CeO2 /La2ZrO7/Ni RABiT 


