Development of new RFQs for J-PARC
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Parameters RFQI: RFQII: RFQ 11 Engineering design |[RFQI_ [RFQII &I

operating spare of RFQ | |in production Cavity material OFC with 0.2% Ag OFC+. HIP(Hot Isostatic

Beam current [mA] 30 <& 50 Pressing)

Frequency [MHz] 324 < < . Bolted with RF contactors Vanes, ports for vacuum,

Acceleration energy [MeV] 0.05 to 3 & & Joining method " the vacuum chamber tuners, and flanges are

Vane length [m] 3.1 3.1 3.6 brazed.

Inter-vane voI’Fage[kV] 82.9 , : < 81 , _ . 2D machining with wheel- NC machining with

Max. surface field [MV/m] 31.6(1.77 Kilpatrick) < 30.7(1.72 Kilpatrick) Vane machining shape formed bite conventional ball-end mill

Ave. bore radius [mm] 3.7 < 3.5

Vane-tip curvature [mm] 0.89r0 (3.293mm) & 0.75r0(2.617mm) Surface treatment Acid wash Chemical polishing

RFQ I

Cooling water temperature will be
controlled for frequency tuning
tuners with slits
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‘Unit cavities are aligned on the ﬁgtfor
‘and welded with flanges and bellows.

“= Flange for unit
connhection
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Ports for tuners and
coupler
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Flange for end plate

®10R5 ball-end-mill

3106641 WXL-EBD. Surface roughness
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*The stage moves in a horizontal plane and the end-mill moves vertical. *The surface roughness is typically 0.8 um (Ra)
The main feed direction of the stage is the longitudinal direction. * The curvature of the ball-end mill is 5 mm.
Surface treatment (chemical polishing)
Surface roughness after chemical polishing
: : Tested four kinds of solutions
Cleanin Water, methyl alcohol, Vane tip : running water Before polishing # 4
. . PRt i o e Sy Qs '
£ methyl ethyl ketone Other : wiping £ ; ﬂ}'ﬂ& ; R |
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Screw holes, Sefore polishing & | T R e A
Masking Taping, caulking contact face between mv = 0 0 1 O
support for handling Solution#1: T ST - 211
Nitric acid A G P10 1870
. . . _ + Phosphoric acid
Degreasing Alkaline solution Submerging + Surfactant 3um polishing
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. Sulfuric acid aqueous , Solution#2: O N7 4 N N A7
Acid wash Ut & Submerging Nitric acid . P e e
solution + Phosphoric acid ¥ ‘%%ﬁi R e e B UEFFU g b o >
+ acetic acid = ’ﬁi_ﬁ!ﬂzﬁzﬁ_gm:m P 0.050mm e x200.000 i 2962
Chemical Nitric acid + Phosohor Submerging A EDED The sharp edges are
emica itric acid + Phosphoric L ; — chi
L . P Polishing depth is controlled Lourm solishin removed by 3mm polishing.
polishing acid + Surfactant ) Wmpofishing -
by temperature and time. Solution#3: NH b
Nitric acid + ? S | EinEnEEERE R ey
Acid " Sulfuric acid agueous Sub . *+ Surfactant en | T ETEESEESEHENE O A BEEES T EREE e i
cid was . ubmergin 5. o
solution SN | PSR . =L2mm
e iy Lo 2L oy ey 0.050mmom. x200.000
Solution#4 : Sl R (o — Egﬁégﬁ 313%
Anticorrosion Chromate solution Submerging Hydrogen peroxide B vy cafe =il FRE
Bam o mes Lo Outshoots are found only occasionally
Cleaning _ Running water in the case of the solution #4.
/drying-out Ultrapure water / drier Air blow Lightly-polished (less than 10 mm) surface seems well. Our choice is the solution #1 with 3um

Grain-boundary configuration appears at over-polished. polishing.



