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Goal

One Insertion device & two EPU
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Global mechanical structure

Main design parameters

EPUS8 EPU148

Beam length (mm) | 4968 4884

Gap range (mm) 16.5-120 | 22-130

Shift range (mm) | £29 +74
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Global mechanical structure

H-type frame

EpU148 Base

EPUS58 > C DEPU:
Adjustable foot 5X2.4X2.5m
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Global mechanical structure

Upper
backing
beams

Mobile
beams

EPU148 EPUS58

Mobile beams

Fixed beams

Lower backing beams ?
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Global mechanical structure

Backing beam (Structural steel )

GGB30BAL— GGB30BAL
Mobile Beam (Aluminum alloy) ————» «———+— Fixed Beam (Aluminum alloy)
GGB20BAL
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Magnet module

Magnet block
Holder

Wedge-shaped block

Dovetail base Magnet unit

Aluminum beam l

Magnet module

(a) EPU148 (b) EPU58

Side sectional view of magnet assembly 7
A
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Magnet module

EPU148:

® Magnet module:1 or 3 magnet
units

EPU58:

® Each array: 341 magnet blocks

® Magnet module:5 or 7 magnet
units

Magnet module
9 A
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Magnet module

Wedge shaped block

Dovetail base

<——> Horizontal

Vertical and horizontal adjustments



Support structure

Connecting girder

® Rough and fine
column processing
® |mportant working
positions
Base
Linear guides
Adjustable foot 7
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Drive system

Longitudinal

_ _ drive systems
Vertical drive system

Connecting girder

Backing beams

Transversal drive system
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Structural deformation

Horizonta

Goal:

Relative change of gap: <20um

®Beam deformation

e Support frame deformation

IVerticaI Magnetic forces
EPUS8 | EPU148
_ Max attractive load (t) | 3.2 2.6
vertical _
Max repulsive load (t) 1.9 1.4
_ Max attractive load (t) | 3.1 1.9
horizontal -
Max repulsive load (t) 2.8 1.55
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Analysis of beam deformation

Optimization:

® Cross section

1]

® Support position

Support 1 Support 2
1 |




Analysis of beam deformation

Model

3.2t (vertical) on EPU58
3.1t (horizontal) on EPU58

2.6t (vertical) on EPU148
1.9t (horizontal) on EPU148 /7
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Analysis of beam deformation

Load applied:

® Magnetic forces

= 3.2t (vertical) on
EPUSS8

® Structural self weight
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Beam deformation

Type: Directional Deformation (T Axis ) - Type: Directional Deformation (2 Axiz )
Unit: mm o
Flobal Coordinate System
Time: 1

Init: mm
3lobal Coordinate System
Time: 1
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Upper beam Lower beam

Vertical (Z axis) deformation of EPU58 beams
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Beam deformation

EPUS8
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Support structure

Column




Support structure deformation

Transversal deformation of support structure

Time: 1

MMMMMMMM
000000000
0000000000
0000000000
0000000000
0000000000
000000000
0000000000
0000000000

EPUS8 is working at minimum gap and EPU148 is working at minimum gap and

EPU148 is open to maximum gap EPUS8 is open to maximum gap
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Max transversal deformation of columns (X): 12 um



Beam assembly Magnet module
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Support frame



DEPU




Conclusion

® Results

= Mechanical design of DEPU

= The design satisfies DEPU physical requirement
® Future work

» Installing magnet module, magnet measuring...
s FEA <==> measurement activity
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Thank you!
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