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1. Introduction

Adelwitz Technologiezentrum GmbH (ATZ); www.atzgmbh.com

ATZ Corp. founded in 1992, locatedAmzberg Germany

wide spectrum of High Tc superconducting materials and innovative
components

InT house poduction~0.5 ton /a HTS material (REBCO powddrs,
bulks, targets, thin film)

Fabrication of about 130 HTS magnetic systems (HTS bearings up to
ton loads, MAGLEYV, cryostats, PM bearing systems)

Economy and flexibility in HTS fabrication & application; pre
industrial technologies (powder, bulk, conductor elements)

Superconducting materials & components
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HTS Bulk Material

powders targets melt textured blc

Superconducting materials & components
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Bulk mateaallts

- RBCO lasieggraimaterials

- Parameter:
Je= 1®10@Acm? (SF, 77K)
0.%3.4Ttrappéelat/7 K
17.238t29 KMurakanNature 4251521 72003)
16.4d8t24 K (Fuchs & Krabbes et.al (2002)

REBQ@ateri®RBENd Snky Gd (Oxygentroliee Growtt
Methpd

A Workitprs#eltexturddCO
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Background REBCQulk: Levitation andrappedfield

3T@77K
11 T@47 K

DIPLOME DE LEVITATION
SUPRACONDUCTRICE
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High T Tc Superconductors

HgCaBaCuO
April. 93

TICaBaCuO ]
June'91
TICaBaCuO

Feb.,Mar."87

BiCaSrCuO l
Jan.'88

YBaCuO ¢
Feb. 87

80 Liquid N2
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ReBa2Cu307-u(RE123
crystallinestructure
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Flux free regionB = 0 Flux penetrated region:

\ / J=J.= const
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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 Il 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 (B x H)) = BJc(B)

Solutions define the macroscopic current distribution and
enable the Jc to be determined from magnetization
measurement

Superconducting materials & components
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2. Melt texturedREBCOfbrication

A 1055C/ 0.75 h
1005C (.37 0.5°C/h

® 600-800
600 -

400600
400 -

200 - m 200400
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YBCO OD 45 x 13
117 YBCO 3seedbulks

65 mm x 32 mm x 13 mm, 3 seeds
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Multi -

Isostaticalpressure compacting process CIR (L5 kbar)
up to 250 mm diameter

cold seeded by SmBCO seed crystals

recycling of the seeds (partly)

exact lateral orientation of the seeds

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

Sizes

A Dia35i60 mm, 15 mm thickness, single grain
A 67 mm x 35 mm x 14 mm -2 seeds

A 90 mm x 60 mm x 2énm, upto 8 seeds

Magneticforce (77 K):
A 75190 N at 0.5 mnagainst 25 mndmCq 0.4 Tesla

Superconducting materials & components

Trapped field (77 K): 0.81.2 Tesla@B= 1. 4 Tesla (77K)

seedfabrication
Top seeding melt texture procedure (TSMG)

Melt textured process: SEED crystal orientation

(100) | O O ‘|:|\ I

growing
distortlons\ ©

ik
(110) f<> —<> —<>—
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High Tc YBCO bulk crystals
A 55 90 x 60, 8seeds

>

)N

46'x46 A 30 A 5557« 34,3

&"x Y

seeds
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Dopingstrategy

LA SER AT (e S S ! s
- ‘?fi::ng/Zn
14 F %%
L +Ag K
ok g \\\
: . ;
10# \ %:Zn
8 F \\; 3
6F ;
: AN\,
. YBCO N\
*F (mini-magnet)  \\'\
2k N
0 Lissetei o oo
Temperature (K)
Ref.

G. Fuchs, G. Krabbes et. &hysicaC3721 376
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Recentdopingresultsof GABCObulk HTS
= = — 214
£ 2 20
5 g R I B
X 5 060 =09-02 1377
> S 04 :-0.2-00)

° 02¢ _
7
= & /25y [mm]

Dopingwith 0.4 mol%
Fe-B-Si-Nb-Cr-Cu
(MP)

Ref.

M. Miki, 2, B. FelderK.Tsuzuki Y. Xu, Z. Deng, M. Izumi,
H. Hayakawa, MMorita and H.Teshima SUST23(2010)
124001
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Bulk machiningandtreatment

-Cuttingusingdiamondtools
-Numericalmachining
-Surfacestabilization resin
impregnation Cuimpregnation
-Coppersurfacedepositon
-Recyclingbulks
-Recyclingseeds
-Mechanicabolt
-Bulk thinning

Superconducting materials & components
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Magnetization of bulk superconductors

A Field Cooling (FC)

A Zero Field Cooling (ZFC)

A Pulsed Field Magnetization (PFM)

A Flux pumping

- Hochf el dupalBOoT/aBDr esden « /[

B(T)
max. pulse field

+
V/ | Condensor C

Bank
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IMRA Method

lteratively Magnetizing pulsed-field operation with Reducing Amplitude
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Applied Field Bex (T)
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Ref. T. Oka H. Ikutaet.al.
PhysicaC 335 (2000) p. 101106
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3. Bulk YBCOcharacterization

3 a)Magnetization 3 b) Local trappedield analysis

Fe pole shoe

HTS Cu coil

o bulk o
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4 mm

2 The generated field shape at the bulk surface 0'35?
0.30"

0.257

£ 0.201

[

m
0.157

————————————————————————

Magnetic field (T)

0.107]

0.057 R e —— 140
-1 ! ! ! L ! ! I L ! J / - il | e~ e .
-50 -40 -30 -20 -10 O 10 20 30 40 50 0_00/

Distance (mm)

Byeax 0-34T,0.33Tand 0.31 T
Byajey: 0-250.3T

G:0.38mWhb AO?/\/\/\ 4 mm
Athe estimated trapped flux peak (0.34 T at 4 oo R

mm gap)at 1 mm gap was 0.60 T, which was - g 2

about91% of that obtained by static FCM

APFM method ieffective formulti-seeded
bulk (90% performance compared with statics
FCM results.

Superconducting materials & components

Z. Deng et al, IEEHrans.Appl Supercond2011,to
bepublished
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Integraltrappedield estimationi fastapproach
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Trappedlux: singlegrain

1400 T <l T e ~ 11200-1400
| oy ‘B_maxz 1.2T@0.5mm m 1000-1200
1200 - ~ J.high 4\ =800-1000
I s m 600-800
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Superconducting materials & components

mT

700 -
600 -
500 -
400 -
300 -
200 -
100 -

mm

MT YBCO 8seedB,,.=0.75 T 5 con o0

20

40

®m 500-600
400-500
m 300400
200-300
® 100200
m0-100

60 N

AlZ
-



