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1. Introduction
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e29m _ 10m 2.9m _

'K!Jrrnn(Fﬂ.Em} Air Gap=0.1m

|
P

: £
0
: ~
1 E
T 3
> - =%
= T e ——:
| =
=
- Detector size can be smaller (@3T)
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- Total weight: 81 tons, Grand motion

— = Deformation, Stress
- Oscillation at QC1



2. Calculation
2-(1)Static Analysis
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Tungsten: t=100mm

J32tons + 9ton

O Tungsten
Young’s modulus: 4.15 < 10%kg/mm?(415GPa)
Density : 19.3 %< 10%%kg/imm?

Tensile strength : S00MPa



Results
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2-(2) Dynamic Analysis

QC1(Z=2m)
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Ground motion

How much deformation at QC17?



2-(3) Modal Analysis(Natural frequency)

(Assumption)
6.75m Tungsten Mask
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Natural Frequency({Vertical)
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2-(4) Harmonic response analysis

Tungsten Mask
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Fcosot

Ground motion {Tsukuba exp. hall, KEK)

Frequency:f Amplitude: X Acc.(gal): a
3mHz 3um 1x107
100mHz 14m 4x10~
1Hz 10nm 4x10~
3Hz Snm 2x104(F)
Applied!
a =weX 1gal=1cm/s?

=({2x fE-X 1G=980gal



Estimation
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Damping ratio

Ferroconcreate structure : 5.0
Steel frame structure : 2.0
Welding structure : 1.0
Bolt/Rivet structure : 2.0
Laying pipes : 0.5~2.5
Duct for the air conditioner 2.9
Cable tray : 5.0
Liquid in the tank 0.5

Reference: JEAG 4601-1987



Calculation(FEM)
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2-(5) Spectrum analysis
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Results
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(Model- B)

1st mode: =15Hz
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3. Improvement
() To reduce the deformation/stress;
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3-(1)Results
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3-(2) Natural Frequency(Vertical)
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3-(3) Harmonic response analysis
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3-(4) Spectrum analysis
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(Model- B)

1st mode: f=15Hz
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4. Configuration
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0. Assembling
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1. Close(one side)

Completion!!

2. Fix
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3. Remove




Summary
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Deformation is too large!!
Further studies

- How much is the relative position between QC1?

- How support the masks
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