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Estimation of Wake Field, Heating
In Modified Beam Pipe

Y. Suetsugu, KEK

* Loss factor
 Structural strength
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e Model for calculation

FRAME 2 A J0g VERSION [V4.200] JHOME/SUETSUGU/MAFIAWORK 2/ . /LDC1 .DRC
M A F I A -

CUT PLOT OF THE MATERIAL DISTRIBUTION IN THE ME

e Total length = 3.8 m
UL Rawce. 7 wnimon Beam Az = 0.1 mm
[ olmon 47 Out €— Ar=0.5 mm
n —> Axisymmetrical (2D)

0.00 1.90 3.80|P
Calculate for g; =2 - 9 mm
- Extrapolate to g; = 0.3 mm
(Due to limited memory and time)
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e Results
1x10" ———  Kotal (two beams) ~7x10" V/C
o - @ o, =0.3mm
k_Total (2 bearm) MIC] 1
N N If g = 3.2 nC, Np = 5400 bunch,
O 1x10 - = -5
= and f, =5Hz : | = 8.6x10” A
E K ~.P = kgl = ~20 W (one side)
3 1x10" \‘
Koo
0] N S Almost the same to
x10 L — T the result for LDC-1
S [mm]

ki, and kot 1S different, since the
apertures at both ends are different.
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Loss factor

Type Loss factor (Kya)

LDC-1 6.81731x1012
LDC-1_mod 6.79690x10%2
LDC-2 6.71416x10%2
LDC-3 6.68828x10%2

No effect on the loss factor
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ile Structural strength
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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 :13.8 m2
E = 7.056x10"" N/m
vy=0.3
Model  pressure Axisymmetrical (2D)
:_.j_._._._._._.l _____Ti_____“_l _h__ _‘ij_—:m_ﬂ_ _ ."__:“.‘:‘_tl_vl_‘uz
\ B J\ A J
Result (Deformation) .
M — i .
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Structural strength

e Result: Deformation

LDC_1 Deformed shape Modified
IS exaggerated. =
s, o == == Due to a thin thickness ‘1mm
0 2.25 mm 0 2.35 mm
—— e m— —_— o m—
Deformation is a little bit large, but almost
the same.
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ilp Structural strength
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* Result: Deformation (near IP)

AN Deformed shape
HODAL SOLUTION Modlfled MAY 19 2008 iS exaggel’ated-

STEP=1 21:07:45
BUE =1

TIME=1

UM [AVE)
REYS=0

DME =.002354
8MN =.189E-03

gME =.002354

<0.3 mm
<0.15 mm
— e 7
I E———
u} . 100E-03 .Z00E-03 .300E-03 .A00E-03
.SO0E-04 .150E-03 L250E-03 .350E-03 .450E-03

2008/05/23 MDl/integration meeting 9



Structural strength

e Result: Stress (Von Mises stress)

LDC 1

Deformed shape

ITEP=1

DMX =.002081

Modified

IS exaggerated.

STEP=1

14x10" Pa

DDDDDDDDD
DDDDDDDD

DDDDDDDDDDDDDDDD
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0 9x10’ Pa 0
(Yield strength of aluminum alloy is 22x10° Pa)
Be careful about the welding at the edge. 1mm?
2008/05/23

MDl/integration meeting

10



ilp Structural strength
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* Result: Stress (Von Mises stress)(near IP)

.NODAL SOLUTICON . . MAAQNZDDB Deformed Shape
i Modified aazio || s exaggerated.
B May be no

problem
i 7X1O7 Pa
e T I| Calculation for
actual Be Is
required.
_.ZDDE+DE ﬁ . BOOE+O8 .B00E+08
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ile 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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