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Roundness and Straightness Measurement of Ceramic Beam Ducts
for the 3GeV-synchrotron
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Large aperture ($200~¢250) cylindrical beam ducts consisting of alumina
ceramics will be used in the 3GeV-synchrotron of High Intensity Proton
Accelerator Facility. In particular, bending magnet sections require the large
length (~3500mm) ceramic beam duct connecting several unit ducts whose length
is around 500~1000mm by metallizing and glazing. Therefore it is very
important to evaluate roundness and straightness of ceramic ducts because we
have to compensate contact area large and have to minimize misalignment of
ducts connected.

We developed an apparatus for measuring roundness and straightness, and we
completed data analysis method using general application software Excel as well
as measuring method. Then we have taken data, and have evaluated value of
roundness and straightness for the first time about 7 pieces (3 kinds) of ceramic
beam duct. At last we have found out that unit ceramic ducts can be made after
sintering without polishing with roundness several hundred micron (um) and
straightness around 0.2~1mm, and that straightness has a tendency to become
large as duct length increases as well as roundness increases directly

proportional to the maximum oblateness.

Keywords: 3GeV-synchrotron, Ceramic Duct, Roundness, Straightness, Oblateness, Excel,

Alumina Ceramics, Metallizing, Glazing, Sintering, Bending Magnet (BM)
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H = a—bFv| N m-kg/s’ T S - R A 107" 7 b a
F 4 . i hH|st A A | Pa| N/m’ 5 - > b _
TivF— (LF ARV 2 — 4| J | Nm < = | var ()
T %, RHE R » | W Js # W Gal 1L &1~ 5 MN=ERUEALHR] PO MR, R
Ex g, €M7 - = ¥ C A-s ¥ a2 v - Ci ERA&RE 1985 ETITIC L B, 72751, 1eV
&, BT jg'egn o MV | W/A N N R BL U1 uDffiid CODATA D 1986 S H#E4%
L =, - v L rem . .
avg sy valv-aval S | AN 2. RAKQHBE, /o b, TN AT
i gl o« — | Wb Vs 1 A=0.1nm=10""m TALATOTLALARORILOTE
W o# ® |7 = 3| T | Wb/m’ | b=100 fm?=10-2* m* CTIREBLT,
P 5, 5 : A~ v ) - 51 Wb/A | bar=0.1 MPa=10°Pa 3. barid, JISTRHKEDENEERDT IS
vy 2BE |wrvvzE C | Gale] em/a? 10~ m/s? AN E2DH 5 7)) — L AEEATL
S Flrv - 4 ¥ Im cd-sr %
: 1 Ci=3.7x10'°Bq °
R v 7 2 x| Im/m . 4. ECHURTET 2454 TH bar. barnk
" 4 wla s Lol B - 1 R=2.58x10"*C/kg Rl ,
i HE q s L U (MEOE) mmHg 2 &2Dh 73
W o & ®)7 v 4| Gy | Jke lrad=1cGy=10"Gy R ANTLE
@ B 4 ®|v-~<at| S| Jke 1 rem=1cSv=10 *Sv oo
% n &
71| N(=10°dyn) kgf 1bf [ |MPa{=10 bar) kgf/cm’ atm mmHg(Torr)| Ibf/in*(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 Al 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
¥ M 1Pa.s(N-s/m?)=10P(£7 X)(g/(cm:s)) 133322 x 107* | 1.35951 x 10™* | 1.31579 x 1072 1 1.93368 x 102
EEE 1 mY/s=10"St(X b — 2 %) (em?/s) 6.89476 x 1077 | 7.03070 x 107? | 6.80460 x 10°* 51.7149 1
| J(=10"erg) kgfem kW=+h cal Gt&&) Btu ft + Ibf eV 1 cal = 4.18605 J (3t &5
b3
W 1 0.101972 | 277778 x 107" 0.238889 | 9.47813x 10" 0.737562 | 6.24150 x 102 = 41840  (BLFE)
¥
] 9.80665 1 2.72407 x 10°¢ 2.34270 9.29487x 10°? 7.23301 6.12082% 10" =4.1855J (15°C)
% 36x10° | 3.67098 x 10° 1 8.59999 x 10° 3412.13 2.65522 x 10° | 2.24694 x 10%* =4.1868 J ([HBREREK)
. 4.18605 0.426858 | 1.16279 x 107 1 3.96759 x 10°* 3.08747 261272x 10" ft4i | PS (LE )
[ 1055.06 107.586 2.93072 x 107 252.042 1 778.172 6.58515 x 107" - 75 kgf-m/s
1.35582 0.138255 | 3.76616 x 107" 0.323890 | 1.28506 x 107 1 8.46233 x 108 - 735.499 W
160218 x 1077 | 1.63377 x 10-%°| 4.45050 x 1072¢| 3.82743 x 107 | 1.51857x 10"?*| 1.18171 x 107" 1
e Bq Ci f& Gy rad ;‘; C/kg R %5 Sv rem
3 H
it 1 2.70270 x 107" 18 1 100 @ 1 3876 i 1 100
i3 4 fit &
3.7 x 10% 1 0.01 1 2.58 x 107* 1 0.01 1

(86 - 12 H 26 HBIE)
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