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Abstract

One of the things to be careful about when assembling a superconducting cavity is the contamination of dust that causes
field emission. At KEK, superconducting cavities and vacuum parts are assembled in a clean room (ISO class 4). In
addition a simple clean booth is installed for clean assembly of superconducting cavities, and a slow pump system is used
to control dust while pumping. As a result, we were able to suppress field emission and realize high gradient operation.
On the other hand, there are still improvements to be made, and this time we will focus on the bolt. Until now, we used
silver-plated stainless steel bolts to prevent seizure and galling, but there was also concern about the possibility of dust
contamination due to peeling of the plating. In this paper, we will report that we have investigated bolts that can be used

in clean rooms and also prevent seizure and galling.
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Figure 1: Hex socket head bolt with broken socket hole
(strength class A4-70).
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Figure 2: From the left: normal bolt, new, used several
times, and used several times and left in the air for a long
time Teflon-coated silver-plated bolt (SUS316L).
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Figure 3: (Upper) From left: normal, silver-plated, Teflon-
coated silver-plated, SDC clean bolt (SUS316L). (Bottom)
From left: normal, silver-plated, Teflon-coated silver-
plated, (BUMAX).
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Figure 4: (Left) Hydraulic axial force meter. (Right) Preset
type torque wrench.
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Figure 5: Photo of particle measurement at ISO class 4
(class 10).

3. HBIEHE

A B ORI E T ) &3 —F 0 7 VT E AR R
IWREZNZEIL 3 KT O SEM X 1 KTIT-o72,
3.1 #EhHE

Figure 6 {ZHih /755 A 7~9, F84H3 SUS316L DRV
ME)ICERTAET 7Ry a—T 4 T AYFR LR

- 658 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

(%) bl % BiF 23— 407 T AV (FR) b
SUS316L 723 s, — 57 TSDCZU— R v b (k)
OFREFL T 2 BT RN NI R XD, KIZ
BUMAX DA 1EFEM O BEEREDMER DN NEHY,
I EWIEICT 7 ara—F 4 TR AYF (B 7) -
ARAVER (K f8) <R A (e fa) LW R oTe, FT
4 T?D BUMAX RV SUS316L OF 7y a—5 40
TERAYFRIVELY & W) E R LT,

2, i FOFIHECH S H (DS IV 4R
ZHBELIEMEEZ S, Ko MU2REL T: b AT
ML, di RVRREOME, N: 8l ), EHSN L2485k
DERIVED RESITEDL T, KEDR LI 100
BRI REHE TED, Bz 1E SUS3I6L T 7y a—
T AT ERAYF M8 % 30 Nem Thitdh T =Dl /1%
FHETHER 16.3KkN L7220 5B ORNVIEED—DD
FEHE 0D,

K=T/(d"N) (1)

14.00
# 316L normal
® 316L Ag
* 3J16L TFAg
* 316L SDC
® BUMAX normal
10.00
= BUMAX Ag

" BUMAX TFAg

12.00

&
=
s

SUS316L
normal
SuS31e6l
SDC

D
S
LS g
L
sy,
’ .
+
’
I o
Sk
s 4
A
’
| {

6.00

Axis force [KN]

4.00 torque coefficient (K)

3161, normal 0.36

3161 Ag 0.25
316L TFAg 0.23
2.00 316L SDC 0.38
BUMAX normal 0.20
BUMAX Ag 0.23
BUMAX TFAg 0.19
0.00
0 5 10 15 20 25 30
Torque [N m]

Figure 6: Graph of axial force and torque (horizontal axis:
tightening torque, vertical axis: axial force).

Figure 7: From the left: Teflon-coated silver-plated bolt
(SUS316L), Teflon-coated silver-plated bolt (BUMAX),
SDC clean bolt (SUS316L) after measurement.
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Figure 8: Total particle count for all bolts (Top: SUS316L
bolts, Bottom: BUMAX bolts).
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Figure 9: SEM images of all bolts (magnification 30, 300,
1000)
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Figure 10: SEM image of SDC clean bolt before (left) and
after (right) axial force measurement (magnification 1000).
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Figure 11: SEM image of silver-plated bolt before (left)
and after (right) axial force measurement (magnification
1000).
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