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Abstract

Titanium nitride (TiN) coating of bent beam pips for positron beams of the SuperKEKB using the horizontal coating
facility is currently in progress in KEK. TiN film is coated by a DC magnetron sputtering of Ti cathode in Ar and N,
atmospheres. The beam pipe is laid down in solenoid coils and a Ti pipe is set horizontally along the center axis of the
beam pipe by ceramics supports. More than 100 typical bent beam pipes with antechambers for arc sections of Low
Energy Ring (LER) have been coated so far. For special bent beam pipes without antechambers and beam pipes for the
Damping Ring, new Ti pipe and their ceramics supports were developed. Installation tests of the Ti pipe by metallic
supports for test were succeeded, and the coating works for these beam pipes will start this summer.
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Figure 1: Schematic view of Horizontal TiN coating.
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Figure 2: Two lines of the horizontal TiN coating
equipment.
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Figure 3: Typical bent beam pipe for SuperKEKB
LER.

cEE 14mm, EEX110mm DT T F = /83—
EHETAZETHDH, BE—b A TOWEEIRD,
INETHEEXMNa—T ¢V 7HEFETUEEAY LT
=LA T ERIUTHD D, fitEg&ila—
T4 THEBTHEAL TWE=D LR L RO F
X EM (MEG272 mm, EE 1 m Ob O &g
LCHR) Z2HT2ZERNARETHDL, B,
TIN =7 4 VI BRHBELEINDEDIE 690 mm D
E— AT ¥ U RAEOHRTHY , T X U EMmE A
TR RICRBETADICT T F o o N—E & F
A+ LMTE5D,

Figure 4, 52T % VEMOMIKK & GTEHEZRT,
E— AR, FNIT T F o= ETFERSH LD
ICRBE IS, FZUVEBIIES 1 m Ob O % Ef
LT, WYUREIICLTHEHAT S, BB T

Ti Cathode pipe ($27.2 mm)

14 mm
J/’ :L\ A k
/N gy
r. E 1 M6
( Groove for :

'
i i i 1 ! N
insulation protection | ; Ceramics cover for

! insulation protection

7Wheels (Sus)

Pipe joint (Ti) with
ceramics support

Ceramics support
(613 mm, L =45 mm) |
'

110 mm -~

Figure 4: Ti cathode for beam pipe with

antechambers used in SuperKEKB LER.
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Figure 6: Magnetron discharge sputtering in bent
beam pipe (left) and ceramics supports after coating

(right).
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Figure 7: Ceramics support for cylindrical beam pipe.

32 690 ABE—2 LT (T T F = =7

L) ~pa—F 47
LER O — DA EMANTIX, 7V IF =
N—ZHEZ2 ¢ 90 mm O E— L34 7
Ehsd (10 ARE) | 2O —ALA STl TV
TF 2 NRN—ERALEREOE T I v 7 AR —
FRAEHTE WD, Il T I v AR —
FAMETHD, FTLWET I v 7 ZHR— MK
OoNDIEMELT

T X EME B LT IREETCTHNL CE A 2k

EIBROFFANEENELS 22 &

B — AN, TN & D TSN 72 H R hE N

et
NHTFEND, ZNLOELEEMZTHLOLELTE
RINT=Y AR — % Figure 7 (27, F¥ U EMmE
B BIIT v T F = N E B L3 Tl
ALizbozAT 5, VFR— MILBICHERE 2
Oﬁbf%@\?§/ﬁ@%@% H—AN%fW
WA VA R—=NT A ENARERTHD, EMEEY
DREICIE, MG IE oM E =RV LR
5, B, YAR— MDD EZAIZIFIT—T 4
VTR, %@tw E— AR, TNH &
BRI aA—T 4 T AT, BREY E—
i 7 A %T~%®%ML#%LT%2~74/
7?5%%%#%6 72721, fWAERA N TlIEE

FNHmR o Do 7 MilllEi~Da—7F 1 7
®E%fiﬁw®f Ba—7 4 73 ThRnT
ETH D,

B CTEWEL-RABHE S a2 AW=EmOA
A N — VR BROEET- % Figure 8 _/T’?‘o TDOA VR

e
Metallie®Sup poft for test

Metallic support for tes -
Figure 8: Installation test by metallic support into
cylindrical beam pipe for SuperKEKB LER.

- 1349 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

PASJ2014-SUP115

h—VBRBRIZ LV | EE R IZT = X — D
FIZHE T2 Z PR INT, BT I v Al
DFEEIZEDa—T ¢ 71% 2014 £ 8 H Bt
L. FENICH 10 KOa—F 4 7 %175 TETH
Do

33 Frve sV HE—LRA, T ~Da—
T T

Figure 9 |ZHURI 70 & 0 7Y o 7 DR [a) 1%
GRE— AT (T TF 2o "—f&) L0
Wik 2 w40, B =2 TOMEIXT VA
&THOH ., REITEFTH 80 KTHDH, LER A
E— AR TR T AL, E—LATF ¥ U RLDK
TENEE 24 mm E/NEWNWZO, LER B —2a08
A FELREIUANE (6272 mm) DOF & o EhiLfd
THZLENTERY, £, T TF = R"—0DF
SIH 8mm &S, BEL 45 mm EEWVWED, ¢ 90
ToTFo o N—f(EHERUCYR—FE2HHT S
CLEHLARAFRETH D, XY U THE— LR
AT THERAT LT X UER, LTI v 7 AW
N— % Figure 10 ("9, F % CEBMITIE, ¢6
mm DF XN, TEeERTDH, oo 7)o r
DE =LA TOREXIT 1.7 m LAT & AYE V=
B, BMROEFEIII TR, FHX BT, B4
NA T OFLENZH S Ko AT 5, T
VEMIL, 2 FEOET I v AP AR—MILEoT
E— AR THLEfHTICREE I NS, BT v T
AHR—F A8 X, a—T 1 70WFERD
RNE T TF = RN E DY, BEIS
X DBEMOMEOTNNRKENWERIL, T3 —
PMECH YR — b () 2EHT5, 2B,
PO CHEAT 2 IRy R— ML, a—T 17
DT E T2 BER NI BRSNS L D KO ITEE
LTEHINTWE, E—ARA THHEEZZRIC
I—T 4 T HEOITE. OV R — FOMEE
THLTHaIa—T 4 VI TH50LERNH S,

FH LN TR LT AE NI T, T2
HESA L VISR D B — B A T DR S B B —
LA THN~NEANEIND, TH A THI LT
B — AN THNA~DE)— T2 T AE AL T 5 & |

Beam pipe (DRB1)

| 1660

 [e 5 4

Cross-section
90

28.3

p—
o [e] jl
@ F“ & M % Antechamber Beam channel

Figure 9: Typical beam pipes for Damping Ring.
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Figure 11: Installation test by metallic support into
beam pipe for Damping Ring.
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