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9.1 Hydrogen Pickup Processes

100 —— —

1) #¥HhyT4> 7 (EDM)TKE
NA%,
2) BIREPTKEINAS,

(';)10 for 3hr)

s ischarge machini 3) EPiRICZR (T ESIEITTKED
i DM picks up hydroge A éo
= 10 4) EHREPTIE KR ADLL,
S0 ] 5) EPTHhY—FN\YJ [IKFED
£ IR e e REMIAZHRNB S,
= ‘ I
e ki
C e N .
g I\ JEX . % [H]
'g 1 2 0 LD B
b 17 = = -
5 s 3 o ’ y
= yAA A4
6 0 hydrgen doping 0 0 P / - ‘ :
\ . . (). /
O ¢
0.1 10

EDM  EDM+AN EDM+AN+ EDM+AN+ EDM+AN+ EDM+AN+EDM+AN+ EDM+AN+
INTM-EP150INTM-EP15MDipping in Dipping in CNT-EP150 CNT-EP150
inacid ,routod acid EPacid  EP acid with without

when V=0 when V=0 300(:, 3hr  45°C. 3hr cathode bag cathode bag

BT ILEY
Cutting: EDM(Electric Discharge Machine

11-13/May/2011 RAYMEBREZERESRESR/— 515
K.Saito 2011



Trapping Site of Hydrogen
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9.2 Discovery of No Hydrogen Q-Disease with

the horizontal EP
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Hydrogen Absorption by CBP(OF)+EP
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Gas Analysis of Nb Samples with CBP

Process H Concentration [ppm] . . R
CBP (no solvent) 10.9 = 0.8 7](75‘%(:\&&@7}(%75\’}‘73“0
B (nater) L L KD ATV B ERBAEA B,
\ \
CBP (water+detergent) 780 = 2.9 J KNASTUSLIREKEN 2L
CBP (10%H,0,) 28.4 = 1.4 " PERARETN YA NS € Fa\y T
CBP (non water propyl-alcohol) 494 = 2.2
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Innovation of H-free CBP
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The innovation succeeded with CP but not EP.

ZATH U TIVICLBKRARDHFER N ?) = R A 3
Process H Concentration [ppm] \, Comment
CBP (FC77) 4.60*= 0.80 FC77(3M-florinert): CyF,,+C,F,,O
CBP(FC77)+EP50pm 58.10t 2.95 Hydrogen Q-disease by cavity test
CBP (FC77)+CP50um 1.02 = 0.060 No Hydrogen Q-disease by cavity
test
Annealing (750°C, 3hr)+EP50pm 5.02+ 1.72 No hydrogen Q-disease by cavity test




Hydrogen Pickup During the Pre-EP

Heavy Hydrogen Q-disease happens in the Cavity Preparation
Process:
Annealing + CBP(FC77)+Pre-EP(2um)+EP(50pum)

Removed abrasive contamination
Not continuous EP
No acid circulation == High Temperature

ZAT T IVZEBKEFEARASHER

Process H Concentration Comments
[ppm]
CBP (FC77) +EP50pm 3.62+ 1.68 Hydrogen Q-disease by cavity test
Pre-EP might pick up hydrogen.
CBP(FC77)+Pre-EP(30°C)3.25um 5.80* 0.04 Pre-EP picks up hydrogen.
CBP(FC77)+Pre-EP(37°C)3.25um 16.71% 3.43 Much more hydrogen is picked up at
the higher temperature.

Pre-ETFETKENAD HICKRENBNEAYBL, COTETKEN—FEAST
LESE. ZDORICEZEEPLTHLRBAK R IBIERETEEL,
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Innovation of H-Free EP Process

Why CP has no H-problem after CBP(FC77) ?

The continues oxidization process might passivate
the hydrogen doping.

‘?H How about dropping nitric acid in the EP acid ?

-%ﬁﬂ:jl:l ytR H+

Process H concentration Comments
[ppm]
EP 100pm
CBP(FC77)+EP(+1500 ppm HNO,) 0.5+ 0.03 fH BR 7310 £ (60%) 10cc for 4¢ EP acid
CBP(FC77)+EP(+150 ppm HNO,) 1.0+ 0.4 EP 100pm
i B2 ¥R 0 & (60%) 1cc for 4¢ EP
CBP(FC77)+EP(+15ppm HNO,) 1.7+ 0.2 EP 110pm
B B2 ¥R 2:(60%) 0.1cc for 4¢ EP acid
Pre-EP Process H concentration [ppm]
CBP(FC77)+Pre-EP(+ 0 ppm HNO;) 8.6 1.2
CBP(FC77)+Pre-EP(+1500ppm HNO;) 28+ 1.8
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H-Problem Free Preparations

1) ,CP2~3um) — EP(normal acid)

/ (2)

CBP(FC77)’__ Per-EP(+HNO,) _.EP(+HNO,)

(3)\Pre-EP(+HNO3) — EP(normal acid)
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A H-problem Free Process: BCP(FC77)+
Pre-EP (+1500ppm HNQO;)+EP(50pum, normal acid)
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Recent Result of Hydrogen Absorption during EP
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Hydrogen Absorption Mechanism

Channeling

By G.Katano

Interstitial atoms
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Hydrogen Trapping Sites by Tritium Autoradiography

Exposed emulsion particl Photo emulsion

By G . Katano et al . Similar process as photography

Use tritium instead of Hydrogen
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Visual Observation of Hydrogen Tapping
Sites by Tritium Autoradiograph

TEM image
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Hydrogen Absorption on Nb Surface Defects

CBP+EP 1um CBP+CP 3pum
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Hydrogen Absorption on CP and EP
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Hydrogen Absorption by CBP+EP(normal acid)
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Hydrogen Absorption in Various Mechanism

Defect Trapping Defect trapping to Channeling Comments
Preparation Cp-expt> ) Channeling C,-X
o X X
C 'Io exp&a )dx
CBP(FC77)+EP(normal) NO YES YES Defects
(a=1.7pum)
CBP(FC77)+CP YES NO NO Defects
(a=1.2 pm) Stationary oxidation
process
Annealing+EP(normal) NO NO YES NO defect
Annealing+CP NO NO NO NO defects

HEOSIOIGEBRIEHIT. EROFKRERMEZEIEL . )KFKZdefect tappingEt5,
F71=. B8{EIC&k>Tchanneling® A O%closeL . KERAZF<,

11-13/May/2011
K.Saito

RAYMEXPRERER/—H

2011

533




9. Summary
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