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Estimation of Wake Field, Heating
In Modified Beam Pipe

Y. Suetsugu, KEK
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Calculations similar
to those of TILCOS8
were performed.




:p Loss factor
itf oss facto

e Model for calculation

MAFIA

M

THE

??Dp;f - Total length = 3.8 m
Beam Az = 0.1 mm
Out €— Ar=0.5 mm
n —> Axisymmetrical (2D)
8:233 T

Calculate for g; =2 - 9 mm

-MESHLINE=

Extrapolate to g; = 0.3 mm

1 (Due to limited memory and time)
+ Z
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A Loss factor
JLT

 Results
1x10" ————  Kota (two beams) ~7x10" V/C
ey EE @ o, =0.3 mm
k_Total (2 hearm) WG]
N N If g = 3.2 nC, N, = 5400 bunch,
QO 1x10 — - -5
S and f, =5Hz : | = 8.6x10™ A
:j% At Ktotal ~.P =kgl =~20 W (one side)
S 1x10" \‘
Ko ™
k SR Almost the same to
N N D
x10' L — T the result for LDC-1
S [mm]

kin and kot IS different, since the
apertures at both ends are different.
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:p Loss factor
JLF

o Comparison

Loss factor (e

LDC-1 6.81731x10%? 100%
LDC-1_mod 6.79690x10%2 99.7%
LDC-2 6.71416x10'2 98.5%
LDC-3 6.68828x10%2 98.1%

No effect on the loss factor
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ilp Structural strength
JLE

e Deformation and stress

— Material: Al alloy (Al15052, H34)
— Thickness A: 1 mm, B: 3 mm
— Load: Atmospheric pressure (1.013x10° Pa)

— By ANSYS Total length :12’)3.8 m2
E =7.056x10"" N/m
r=0.3
Model  pressure Axisymmetrical (2D)
#
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et Z“_‘."_".':‘.l‘_"f"_"?:'i:':T_!._._._._._._._._._._1 . :i'.'i'f“_‘t".“::.“::ar_:?ﬂ_uz
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Result (Deformation) .
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ilp Structural strength
JLE

 Result: Deformation
LDC_1 Deformed shape Modified
IS exaggerated. AN

zzzzzzzzz — May 19 2008

the same.
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ilp Structural strength
JLE

e Result: Deformation (near IP)

Deformed shape

NODAL SOLUTION R AN -
i Modified | s 2 IS exaggerated.
STEE=1 21:07:45
SUB =1
TIME=1
UM {AVE)
Rav¥3=0
DME =.002354
3MN =.,189%E-035
SMx =.002354
<0.3 mm
<0.15 mm
R, o2
I 200
u} . 100E-03 .Z00E-03 .300E-03 .400E-03
.SO00E-04 .150E-03 L250E-03 .350E-03 .450E-03
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ilp Structural strength

o Result: Stress (Von Mises stress)

IS exaggerated. AN

NODAT SOLUTION 7

2 FEB oo May 13 2008
14x107 Pa
SUB =1 SUB =1 ’ '
TIME=1 TIME=1
SEQV (ava) sEQV (ave) £
pMx =.0 pMx =.0 S

o .zOOE+DR  .400E+08  LGODE+D8 | .eo0E+DE || R e IPDEfDD
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

(Yield strength of aluminum alloy is 22x10’ Pa)
Be careful about the welding at the edge. 1mm?
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ilp Structural strength
JLE

 Result: Stress (Von Mises stress)(near |IP)

.NODAL BOLUTION . MAYAJ_EINZDUE Deformed Shape
g Modified 21200 || s exaggerated.
mer
May be no
problem
e 7X1O7 Pa
I T I| Calculation for
actual Be is
required.
P.ZDDE+DS ﬁ .BOOE+O8 LBO0E+O8
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iIn Summary

 The modification has little effect on:
— Loss factor
— Structural strength
— Pressure profile

e For further consideration:

— Calculation using real material properties is
required.

— Insertion of bellows? (possible? how?)
— How to fix (support) chambers?
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