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Abstract

Nonevaporable getter (NEG) pumps are widely used in accelerator facilities, because they are oil-free, noise-free,
vibration-free, space-saving, energy-saving and low-cost, and because they pump residual gasses efficiently in ultra-high
vacuum (UHV) of 1077 Pa or less. Recently, Mase, Kikuchi et al. developed a new NEG named oxygen-free Pd/Ti.
Oxygen-free Pd/Ti pumps residual H, and CO at room temperature after baking at 133°C for 12 hours, and its pumping
speeds do not decrease even after repeated cycles of pumping, baking, and air vent. In this study, stainless steel (SS) foils,
SS ICF114 molded bellows, and SS ICF203 molded bellows were deposited with oxygen-free Pd/Ti, and their pumping
speeds for H, and CO was measured by the orifice method. Both oxygen-free Pd/Ti-coated bellows and foils pumped H»
and CO, proved to be useful for the ultra-high vacuum pumping. This research was carried out with the support of the
Tokyo Metropolitan Small and Medium Enterprises Promotion Corporation FY2018 New Product/New Technology

Development Grant Project.
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LIRS, NEG 2 L= B 28R 7 (NEG R ) 1%, A
ANT V=T, 7RI A BV T« Bz
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RIZHOWTER L L THa R EERERE S D a0
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. Z =R TR T (TMP) R EDRERL SN TV D,
Pd BEIONTI &SI PAd 74T AP, TI 74T AR GF
YT IR 956-0010) | R, I LN 4 BT
A (%Y ./ ANELVA, 954-7260) 2>HAERL S NS, Ti,

Pd 74T AV N IR — RN AH IR SRS
PlE L7,
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ONIEIZT—T 7 LTz, 1) Mg PA/Ti 785 E Y
150°CC 24 Kffi]—F> 7 2) N—F 7 HIZ Ti 74
TA N 25A T 1B, Pd 74T AR 19.5A T40 4y
., BEMBEITVEA A, 3) R ETHHAIL, [ER
10® Pa BIZAS TWAZEEMEGR, 4) TI 74T A M
46.5A T 4.5 FFE@EEMEAL | Ti 27855, 5) Pd 7474
Vb 32A T 6 R £/ Pd 74 T AV IR 5 ET
WENEAL T, Pd 2854,

Figure 1: ICF203 bellows.

2.1.2 ICF114 ffE~<mn—X

ARG THDHICF14 g ~<m— X% Fig. 2 (TR,
ICF114 R — X% MEE3E PA/Ti AGEEEO EHIC
ICF203/114 7 Z T h N U CTHOAT T2, HEERERK
I% ICF203 E e —XDELRIUTE N, RERE
ICF114 " — XD, A& LT %A T2 D ICF70 74
BRI 22 [l A2l E LT,

iR SR PA/Ti 7855 O FINEIX ICF203 _Xu— XD 4
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LT 30 432 LIC[ERE AMEE 90° (AR K75 A
FTHHNZ,

Figure 2: ICF 114 bellows.
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ATV VA% Fig. 3 IR T, ZOAT UL AEIL,
ICF253 =y 7 /VOEANZUEEZ AR NABEL . Mg
PA/Ti ZAELEE FEICELE L, IR PA/TI ZA&1L
ICF203 N —X D5 LFECFIETITo7,

Figure 3: 20 pm X 100 mm X 300 mm stainless
steel foil.
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MERRFE PA/Ti 7845 51T 72 ICF203 Fip-_n—=x 2 &
ERAT VL RTEIZDWTIE, AV T A ATE[24)12F SN T
18 AL — I AR SE R O 25 (8 2314 FHV T Ha,
CO T T DPER LR EZAT T, AZEEIL, EBD
SUS304 HUAEEZEF =0 R— (F 21 3—A) | FEED
SUS304 M EEZEF 2/ \— (F 22 N—B) AU 74
AffE MR 4 HL ICF203 A7 vk, Hy, CO E A, BA
B2 (7 /T RN NIG-2TE, 2 B) U3 L
7 . UHV 47— 37 TMP (R U — X8
STP451) | Ml v, BRENOHKRSID[17], T¥
VN—A WD BA BZEGHE, A—T— (T /0T R AN)
DHRIEL., Fv/3—B N BA EZEEHL, ZORIES
N7z BA BEZEHAFEHLTRIELRZ, v 3—A 1%,
UHV {EEE7 —h 7% L C TMP IZE o TR A
R T HIENTED, PR EREITLL FOFIET
1727z, 1) MERESE PA/TI ZEMET ¥ 7 —B IZiXE,
2) BEZEG|EEATV, EE R 150°C T 12 FEff~—%
V7, 3) BEEGBEIRIC — NSV T AT E LYY Rk
RBIZL, AL A(Hy 7> CO) % 1.0X10* Pa A, 4) A
V7 A AR KO HESGHE BE A E

FVT 4 ZVETIE, B22R 7 OHELEE (S) 1Tk
THZLNS,

Py — Poa
S=cC (— - 1) (M
Pg — Pop
ZIT PABIY PRlIFENENF v /N—A BLO B
WDEN%FT, Poal Posld. iBHT A8 ARTON—
ZES . C1IZAV T ADAL B I EZ A TS, C X,
26°CT. Hy AL CO HARIZRILT, FNEh 33.27 &
8.89 L/s Lt Xi5[23],

2.3 HUYI-72 ICF114 B — A0 2 E

PNIfI iR 3 PA/Ti 2757 L7- ICF114 B _a—X |
1 B2V, FRED FIETHEUUVIRETO 2T
WELTz, 1) TMP 23E%E S4L72 H 2245 12, ICF114
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F =V AFN VT HEEEFE PA/TI ZNTINCR A LT
ICF114 {E~ue—X BA HIE TAi%i&, 2) BHZE5|X
ZFTUN 150°C T 24 FE O —F 7 3) HENRIRIC
RoT-HF — VAR LSV T % D TE UV AR BB
L. EOEFE, 2R EEZRIE,
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150°C T 12 B _—F% 7 %4772 D Hy & CO I
%P2 EEREFE PA/Ti =—b ICF203 & E_n—X 2 50
PR A PR OB E L CORLIZZ 7% Fig. 4 12
T, CO TR DRIBERGE 1 2 5 ICF203 NEG
Np—XE 1100 Lis BBRETh -7z, — 5 Hy 1Tk 5
PIHAPESOE T 1 B OMEIE 900 L/s THo7=DITH L,
19 1 B 2100 Lis ERERZEN RO, H 12695
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Figure 4: Pumping speeds of ICF 203 NEG bellows for
H; and CO after baking at 150 °C for 12 hours.
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Figure 5: Pumping speeds of oxygen-free Pd/Ti-coated
stainless steel foil for H, and CO after baking at 150 °C
for 12 hours.
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Figure 6: Pressure and temperature when oxygen-free

Pd/Ti-coated ICF114 bellows are separated from TMP
with an all-metal valve after baking at 150 °C for 24 hours.
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ool MfEFE PA/Ti ZMEICT—RLIZAT UV AJET
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Th 5 HELEIZh725T(4.7~7.0) x 108 Pa OAA R EZE
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