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Å ATZ  Corp. founded in 1992, located in Arzberg, Germany

Å wide spectrum of High - Tc superconducting materials and innovative 

components

Å in ïhouse  poduction~0.5 ton /a HTS material  (REBCO powders, mt

bulks, targets, thin film)

Å Fabrication of about 130 HTS magnetic systems (HTS bearings up to 

ton loads, MAGLEV, cryostats, PM bearing systems)

Å Economy and flexibility in HTS fabrication & application;  pre-

industrial technologies (powder, bulk, conductor elements)

1. Introduction



HTS Bulk Material

Components & Devices

HTS magnetic couplers and bearings

powders, targets, melt textured  blocks



Bulk material results

­REBCO large singlegrainmaterials
­Parameter: 

Jc= 10 ®100 kA/cm² (SF, 77K)
0.5 ®3.4T trappedfieldat77 K 
17.2 T at29 K  (Murakami, Nature 421, 517-520 (2003) 
16.4 T at24 K  (Fuchs & Krabbes et.al (2002) 
REBCO materialsRE: Nd, Sm, Eu, Gd (OxygencontrolledmeltGrowth
Method)

ÅWorking horse: MelttexturedYBCO



Background REBCO bulk: Levitation and trappedfield

trap cB AJ r=

3 T@77 K

11 T@47 K

lev exF J B dv= ³ñ



High ïTc Superconductors

ReBa2Cu3O7-ŭ(RE123) 

crystallinestructure

RE= Y, Sm, Gd, Dy, Nd, é

SmFeAsO1-xFx

Tc max 55.3 K



The Bean model
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BEAN  Model

Bean (1962) and London(1963) introduced the concept of the

critical state in which the current in a type II superconductor flow
either at

+ Jc, -Jc or zero.

Critical State is a static force balance between the

magnetic driving force JxB and the pinning force Fp

(B x (Ðx H)) = BJc(B)

Solutions define the macroscopic current distribution and

enable the Jc to be determined from magnetization

measurement
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117 YBCO 3-seed bulks

65 mm x 32 mm x 13 mm, 3 seeds

YBCO  OD 45 x 13

2. Melt texturedREBCO fabrication
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Multi - seedfabrication
Top seeding melt texture procedure (TSMG)

Å Isostaticalpressure compacting process CIP (1 ï1.5 kbar) 

up to 250 mm diameter 

Å cold seeded by SmBCO seed crystals 

Å recycling of the seeds (partly)

Å exact lateral orientation of the seeds

Å 3-seed samples 67 x 34 x 15 preferred (large numbers)

Sizes 

Å Dia 35 ï60 mm, 15 mm thickness, single grain

Å 67 mm x 35 mm x 14 mm, 2-3 seeds

Å 90 mm x 60 mm x 20mm, up to 8 seeds

Magneticforce(77 K):

Å 75 ï90 N at 0.5 mm against 25 mm SmCo, 0.4 Tesla 

Trapped field (77 K): 0.8 ï1.2 Tesla@B0 = 1. 4 Tesla (77K)
Multi -seed200 mm bulk



High Tc YBCO bulk crystals

Å46
90 x 60, 8 seeds

Å55
Å30 67 x 34, 3 seeds

Å55

46 x 46 



Ref. 

G. Fuchs, G. Krabbes et. al., PhysicaC372 ï376 

(2002) 1131 - 1133

Zn

Doping strategy



Recentdopingresultsof GdBCObulk HTS

Doping with 0.4 mol% 

Fe-B-Si-Nb-Cr-Cu

(MP)

Ref. 

M. Miki, 2, B. Felder, K.Tsuzuki, Y. Xu, Z. Deng, M. Izumi, 

H. Hayakawa, M. Morita and H. Teshima, SUST23(2010)

124001

Bmax=

1.37 T

Bmax=1.05 T



Bulk machiningandtreatment

-Cuttingusingdiamondtools

-Numericalmachining

-Surfacestabilization; resin

impregnation, Cu impregnation

-Coppersurfacedepositon

-Recycling bulks

-Recycling seeds

-Mechanicalbolt

-Bulk thinning



Magnetization of bulk superconductors

ÅField Cooling (FC)

ÅZero Field Cooling (ZFC)

ÅPulsed Field Magnetization (PFM)

ÅFlux pumping

­¢Hochfeldlabor Dresden« / upto100 T / 10 ms, 

CV
R

L

+

-
Condensor

Bank

t (ms)

B(T)
max. pulse field

rise time:



Ref. T. Oka, H. Ikuta et.al.

PhysicaC 335 (2000) p. 101 - 106



3. Bulk YBCO characterization

3 a) Magnetization 3 b) Local trappedfield analysis
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4 mm

Åthe estimated trapped flux peak (0.34 T at 4 

mm gap) at1 mm gap was 0.60 T, which was 

about 91%of that obtained by static FCM.
ÅPFM method is effective for multi-seeded 

bulk (90% performance compared with static 

FCM results. 

Z. Deng et al, IEEE Trans.Appl. Supercond. 2011, to

bepublished



Integral trappedfield estimationïfast approach
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Trappedflux: singlegrain
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