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BRUKER HTS 
present state
INTRODUCTION – THE KEY TECHNOLOGY  

 MANUFACTURING HTS Tapes



Precipitation effects in Bruker PLD:

pressure triggered 

stoichiometry deviations

(=“intrinsic” precipitations)

+ “extrinsic” precipitations



Bruker HTS
recent achievements & present status
4mm tapes

• 2013 – 100m length

• 2014 – 200m length

• 2015 – 600m length



Multi plume HR-PLD (MB PLD)

• Efficiency of material transfer 
is above 70%

• Pulse energy of 600 mJ is 
sufficient for 8 beams; thus 
further increase of throughput 
is possible



First 222m long tapes (w=4mm)
processed in PLD2 in Dec 2014

7

Tape, 4mm wide, yields Ic=916 A at 5T, 4.2K, Bǁc
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Standard procedure for tape production

Station Sequence of process steps 

at the station

SUB POL2

▼

USR3 

▼

WEBINS1

▼

WEBINS2

▼

ABAD Visual Inspection

▼

ABAD2 /  ABAD3



WEBINS2 - Improvements

• Implementation of DefectMapReport 

• Classifier modified

• Edge defect detection improved by better tape guidance

• Improved Reporting
- DefectMapReport for complete and part length 
- DefectMapReport of all and particular defects 
(e.g. only dirt )

- DefectListReport of all and particular defects

• EPOL Reporting implemented
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WEBINS1 – Additional polishing step

14080: Aqm = 1,91 14081: Aqm = 1,88



WEBINS2 – Detection of long scratches  
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Images of DefectListReport at Machine Direction: 53.2m 
picture of this tape with 
scratches in tape direction

ProductionStatisticsReport

DefectMapReport of all defects for the complete tape length



Quality Inspection 2D – Inline Scanner

2D Inline-Scanner Measurement Principle 

• The optical system using a Green LED, and telecentric lenses apply 
uniform LED light onto the target.
This light projects an image on the 2D CMOS and the edges between 
the light and dark areas are detected to allow measurement at 
multiple points. Moreover, the motor-less structure and longer life 
light source provide high durability. 

Bruker confidential

Bruker HTS Test Setup



BRUKER HTS 
RECENT ACHIEVEMENTS & PRESENT STATUS 

 RAMPING-UP THE 4/600 PILOT-LINE PRODUCTION

A4/200:
Workflow
for 200m 
HTS tape
processing

A4/600:
Workflow
for >600m 
HTS tape
processing



BRUKER HTS 
RECENT ACHIEVEMENTS & PRESENT STATUS 

 RAMPING-UP THE 4/600m PILOT-LINE PRODUCTION

PLD600

• Retrofitting the PLD equipment – larger substrate drum, external tape winder
for loading the substrate drum, larger vacuum chambers, adapted system
control

PLD2 PLD600



PLD 600
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PLD 600



Quality control
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surface quality texture

critical current



BRUKER HTS 
OVERVIEW & PRESENT STATE
INTRODUCTION – THE UNIQUE FEATURE

309 A at 31 T

1200 A at 5 T

D. Abraimov,  D. Larbalestier, … Nov 2014

 Excellent superconducting 
performance of the HTS tapes 
in magnetic fields (UHF 
application)

Comparison of tapes from 
different manufacturers: critical 
current Ic @ 4K vs. magnetic 
field B up to 31T B, T



BRUKER HTS 
RECENT ACHIEVEMENTS & PRESENT STATUS 

 RAMPING-UP THE 4/600 PILOT-LINE PRODUCTION

PLA2

• The first PLA2 A4/600 plating run was performed successfully without technical 
error, the improved Cu coating uniformity and process stability was verified

PLA2

Dec 2014: <D>=64mm UNI=+/-68%

Mar 2015: <D>=48mm UNI=+/-24%

Jan 2015: <D>=49mm UNI=+/-36%



650 m tested Tape



14076-0-0-0

200 m

400 m

300 m

600 m

500 m

100 m

0 m

650 m



BRUKER HTS 
RECENT ACHIEVEMENTS & PRESENT STATUS 

 ACTUAL RESULTS EUCARD2

 BHTS manufactured several 
12mm wide tapes for 
EUCARD2, in total 75m C12 
wire were shipped to CERN

 The high field performance 
(18T) was checked, a 
minimum Je of 400 A/mm2

@ 4.2K/18T is required for 
the C12 tapes



BRUKER HTS 
RECENT ACHIEVEMENTS & PRESENT STATUS 

 ACTUAL RESULTS EUCARD2

 Individual Ag coated 12mm 
wide tapes punched by KIT

 Roebel cable derived from 
12mm wide BHTS wire



Highlight Summary

• Record Ic and tape stability are confirmed at 19 T and 31 T 
at UniGenf and FSU

• Technology is up-scaled to 600 m length of 4 mm wide tapes

• Processing of 12 mm wide tapes reached a Ic of  “production 
level”

• Cu plating of long length, without dog-boning being 
introduced



BRUKER HTS 
RECENT ACHIEVEMENTS & PRESENT STATUS 

 THE PROJECT ROSATOM – STATUS DECEMBER 2014

LOADING EQUIPMENT OF COMPACT EXPERIMENTAL LINE



BRUKER HTS 
RECENT ACHIEVEMENTS & PRESENT STATUS 

 THE PROJECT ROSATOM – STATUS DECEMBER 2014

TRANSPORT AT RUSSIAN CUSTOMS POINT



BRUKER HTS 
RECENT ACHIEVEMENTS & PRESENT STATUS 

 THE PROJECT ROSATOM – STATUS DECEMBER 2014

UNLOADING THE BOXES IN MOSCOW



BRUKER HTS 
RECENT ACHIEVEMENTS & PRESENT STATUS 

 THE PROJECT ROSATOM – STATUS FEBRUARY 2015

UNPACKING BOXES AND START OF INSTALLATION



BRUKER HTS 
RECENT ACHIEVEMENTS & PRESENT STATUS 

 THE PROJECT ROSATOM – STATUS MAY 2015

APPLICATION AND TESTING OF THE EQUIPMENT
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iSFCL, Net stability

FCL

Tape
Module
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