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EFFINE
The SRF cavity is mainly made of high purity niobium and

used in particle accelerator. The SRF cavity operates below 4.2K
liquid helium temperature and reaches superconducting state.
Under the action of high frequency electric field, the electron,
proton and heavy ion passing through the internal vacuum
chamber are accelerated.
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1.5 FFISCRFNEEEParticles and SCRF accelerat?
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Position of 1.3GHz 9-cell Superconducting Cavity in Linear Accéleratojr
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2.0TICiH 4T Brief Introduction of OTIC Q'mmm
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TEFRAHEVEROBRAE
Ningxia Orient Tantalum Industry Co., Ltd
(OTIC)

TEAREEHTEOAT TERSESARIEIRAE
Ningxia Nonferrous Imp. & Ningxia Orient Superconductor
Exp. Corp. Technology Co.,Ltd.
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PRI LHFE Process Flow of Nb—sheet
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FRIERRA R T =HIER SR EE N,
Through the research of forging
technology: the grain size of RRR300
high purity niobium could be controlled
to fluctuate within two stages.

EHEREEEFRYRE M ARIETRAIRRRIE
KF300,

Control the temperature change in
forging process: ensure that the RRR
value of niobium is more than 300.

10000ME% EAIREE
10000T hydraulic press equipment
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& MRS HNEIZE Rolling and vacuum annealing EREN
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twin rolling mill 4-rolling mill vacuum annealing
AL TEAITE, (BT RRRIOVFTEMIHEMAERE T SER, furnace

BRERINING, REFHEDFMEEE,
The rolllng process is optimized to ensure the mechanical properties of RRR300 niobium
meet the processmg requirements.

stress, improve the mechanical properties of materials
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FE MR Main inspection instruments

S
Analysis Method

SHTIR

Analysis items

RRR300
$tR RRR300 Nb sheet

OTICELE
OTIC typical value

ST IR E

C. S The high frequency heating <10 <10
infrared absorption method
BRI MR &
O. N The pulse heating infrared <10 <10
- absorption method
2R . :
Chemical BRI MR &
analysis H The pulse heating infrared <2 <2
absorption method
- ERMEASE TR GEE | Tas500, W<70, Tis50, | Ta<100, W<10,
Im*qu\it Inductively coupled plasma Fe<30, Mo<50, Si<30 | Ti<5, Fe<5, Mo<10,
purity emission spectrometr Si<10
P y
FIRHEFELL PUki&
RRR RRR 4-point measurement method RRR2300 RRR2300
i3 _
Hardness test ASTM E - 384 or E92 HV<60 HV <60
MEILEe ™ Spmmms
Mechanica | - Average grain ASTME - 112 ASTM 4-6# ASTM 4-6#
properties s
e, ASTME - 8 Elongation >30% Elongation >50%

B— ey
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FEEMIEEF Main inspection instruments |
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PR-fRMIE{Y CS-600 carbon-sulphur analyzer -

YEiE{Y ICP-AES spectrometer
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H7F=5E/] Capacity

[T -1 Fhk
Products Annual capacity Spec.
etk 3004 RRR40, RRR250,
RRR Nb sheet 30 Tons RRR300
BE 50 RRR40, RRR250,
RRR Nb tube 5 Tons RRR300
e 100 RRR40, RRR250,

RRR Nb rod 10 Tons RRR300
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({24218 Achievements

SHINEXBEIIAHEE On-site inspection by SHINE
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The European X-ray laser project XFEL
Planning status October, 2003
E— gFEL site £50 m
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DESY - XFEL:8I&RRR300ftR, HIRES=E(330%.

DESY — XFEL: 8 tons RRR300 Nb sheets, 30% of the project
MSU-FRIB:8.5RRR2505ER, HIRELE/I70%.
Michigan State University — FRIB: 8.5 tons RRR250 Nb sheets, 70% of the project
Fermilab - LCLS II: 5IiRRR250€tR, HIEEEE/150%,
Fermilab - LCLS Il: 5 tons RRR300 Nb sheets, 50% of the project
INFN & STFC - ESS:100% RRR300%tR, HIRESE89100%

— ESS: 10 tons RRR300 Nb sheets, 100% of the project

SU. Fermilab. JLAB. INEN
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Ningxia Orient Superconductor

Technology Co., Ltd (OSTEC)

(Founded by OTIC and PKU, 2011)

iatE Clean Room
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3. SCRFE5FN4E Study and manufacture for SCRF
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3. SCRF#ZFO#IEStudy and manufacture for SCRF yﬁm
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Annealing EP for 1.3GHZ-9cell cavity
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RINTZE®540mm, HECEPC
650MHZEB SERIHIEEEK,

HAl, 1EERA_ LEEESEARFE
A RERIAIARTINDEFRY,

The maximum diameter of RRR300
Nb disc with large grain at OTIC
can be machined to ®540mm,
which can meet the manufacturing
requirement of CEPC 650MHz
superconducting cavity.

e N b RN 3S At present, large-scale Nb material

and cavity manufacture with large grain is being supplied
to Shanghai Hard X-ray.Bi
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3. SCRFFF5FN4EStudy and manufacture for SCRF

First superconducting niobium cavity built by OSTEC. Maximum gradient 46 MV/m with excellent Q0 1 SG HZ*E%*?L%CEI IE-%’-%E
OCTEC1 (1-Cell Large-Grain Nb Cavity) =
I ilaisiiston it et 5, EEAINERREIAT)

' ;") ' c')o;2;<, I131"eb'14' | 46MV/m \_‘_5201 3&?_
OTIC_EHIERIFE— 1 NbfZ

© QO -1.8K, 14febi14 | |

.............................................

1.5GHz large grain single
cell superconducting Nb

H
B LT L LT L r T T T T S SRR

O i S <o g s cavity, its maximum
_____________________________________________________ ‘e | acceleration gradient
reached 46MV/m. It was
e the first Nb cavity which
. | ; : was manufactured in OTIC
T e m  w w = in2013.
E__[MV/m]

Prior history since last test on November 4, 2013:
electropolishing for 30 micron removal followed by baking at 120 degree Celsius for 18 hours

1.5GHZ KSR E Cel B SRIEHI LR

sults of 1.5GHz large grain single cell superconductor cavity
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3. SCRFA5=FIHIE Study and manufacture for SCRF I

Spoke012 4.2K VT, Designed Q =5 x10° @ EI°e =31.5 MV/m
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IHEPIIERY213ZSPOKEO12 fZ, ElF#14-#18HOTICHIE
POKEO12 cavities for IHEP, #14-#18 were manafactured by OTIC.
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3. SCRFEF5FN4E Study and manufacture for SCRF - °7'
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Two 7-Cell 1.5 GHz Full-Scale CEBAF 12 GeV SStyle Nioblum Cavity
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ILC spec - vertical test at 2K :

| ©5 CEBAF spec- vertical test at 2.07K ] il

| © OSTEC3/PJN7-2, 1.99K - 30oct14 .

[0 OSTEC2/PJIN7-1,2.07K - 24jan14 ;
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201348, AFERS)ab&{E,

A& 7 BFCEBAFAZAY1.5GHZ
7-celliEEE, E2KIRERSET

XTHESEHIT 7L, IEERS
BEiLZI36MV/m, XZ20TICEIX
BEEBSIATIEEES.,

In 2013, OTIC cooperated with
Jlab for the first time to
develop a 1.5GHz 7-cell
superconducting cavity for
CEBAF upgrade.
Superconducting cavity was
tested at 2K low temperature
and the acceleration gradient
reached 36MV/m. It was the
first time for OTIC to have the
manufacturing capability of
superconducting cavity.




3. SCRFE5FNE Study and manufacture for SCRF

1.E,.. of all 6 cavities
larger than 25 MV/m

2.Qy~1.6-24E10 @ 16
MV/m

#3, 2nd test (Sept.
2017), with additional
BCP &HPR
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Q vs E of PKU 9-cell cavities (2.0 K)
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VT result for 6 9-cell large grain cavities after BCP & HPR
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1.3GHz K& E cel lf=HRINFE
N-doping in Peking University
1.3GHz large grain single cell cavity
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In cooperation with IHEP
and Peking University,
OTIC established BCP
and HPR post- processing
facilities,

improved nitrogen doping
process and EP facilities,
and possessed the
capability of post-
processing of
superconducting cavity in
the first half of 2019.




—3.55 Watts

Y FRIBGOAL2.0K

B
=—0—FRIB 322 MHz 3=0.29 HWR #2, Vendor #2, 01/20/2015

5 10 15
E  (MV/m)
acce

FRIB 322 MHz (=0.290 HWR

20

~13.55 Watts

—&— HWR290F-5904-t001
Y FRIB GOAL2.0K

5 10
E, .. (MV/m)

FAFFRIBINEHAY322MHz HWR029#8&7
WRO029 superconducting cavity for FRIB project
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FENHIAISTE Collaboration with main Agencie?"ﬁ’f‘ﬁ-gfLk

PEAREHARSAT

25==EMSU-FRIBIIH
beta=0.29 HWRBS
M= ERIAH,
EFRIBIIEH %% 7731
KEIRRRIREIR
Participated in the
development of
beta=0.29 HWR
superconducting cavity
and helium jacket of
MSU-FRIB project in
the United States.

Six cavities with jacket
welding had been
installed in FRIB project.
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4. 5EENHIFIAELE Collaboration with main Agendies™ <

FAFCEPCInEHRY650MHzE cellfz (B3 FIHEP)
single cell cavity for CEPC project(with IHEP)
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EREARZFEESINE1.3G 3 celiEiE(FFIHEP)
1.3G 3-cell slot cavity for National Natural Science
Foundation Project(with IHEP)
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ILCEY K EEHI1.3GHz 9 cell iS4z (FHFSHINE)
ILC type large grain 1.3GHz 9cell superconductor cavity(with SHINE)

162.5MHZzERZHWR 0098 &4 iz (FAFPKU)

. 162.5MHz Taper type HWR 009 superconductor cavity(with PKU)
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1.3GHz 9cell KERHIFE SRR
1.3GHz 9cell large grain superconductor cavities
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HWRO010 &Sz

- HWRO010 superconductor cavities
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3.9 GHz-9cellEEEAE
3.9GHz-9Cell superconductor cavities
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Thanks for your attention!
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