
Inti Lehmann 
University of Glasgow 

Mechanical Design at PANDA CM, 6 Sept. 2011 

News of the Cryostat-Yoke and the 
Yoke-Platform Interface 



Status of magnet layout 

•  Magnet design  

  largest fraction in good shape since TDR 
•  Recent development 

  Cryostat-yoke interface 
  Yoke-platform interface 

  Platform design -> See Edward’s talk 

  Interface Document updated 

Inti Lehmann 2 Magnet Mech. Design, 6/9/2011 



Cryostat-Yoke Interface 

•  First idea (TDR) 

  16 supports, over constraint, couples systems  
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Cryostat-Yoke Interface 

•  Current proposal (Jost)  
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Cryostat-Yoke Interface 

•  Current proposal (Jost) 

  mechanically decouples yoke and cryostat 
  separate x, y, z supports 

  alignment decouples coordinates 
  forces predictable (little over constraints) 
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Cryostat-Yoke Interface 

•  Current proposal (Jost) 

  detailed supports (suggested only) 
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Cryostat-Yoke Interface 

•  Current proposal (Jost) 

  detailing interface definition 
•  work in progress 
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Cryostat-Yoke Interface 

•  Current proposal (Jost) 

  detailing interface definition 
•  work in progress 
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Fx Fy Fz zg

[kN] [kN] [kN] [mm]

horiz. vertical axial

Weight

Coil+cryostat — −120+20
−20 — 355+20

−20

Inner det. — −220+20
−20 — 220+20

−20

Cryo. chimney — ?? — −1390+??
−??

Force
Magnetic 0± 75 0± 75 −70+100

−100 355+20
−20

Seismic 0± 23 — 0± 23 264+20
−20

Table 3.6: Summary of forces (F ) transmitted from the Solenoid to the Yoke, and axial

coordinate for the centre of action for those (zg while xg = yg = (0± 15) mm). Forces acting

on the yoke which are not transmitted via the cryostat are listed in Table 3.4.

of 3 mrad between coil axis and yoke axis (at the centre-of-gravity of the coil) is considered

deducing limits for Fx and Fy to ≤ 70 kN in any orientation.

For the lateral seismic forces an acceleration of 0.75m/s is assumed (rated value for the

region of Darmstadt). Vertical seismic forces are expected to be negligible compared to all

other forces [?].360

3.7.3 Detailed Interface Description/Proposal

The bearings which support the cryostat inside of the yoke should be configured such that a

minimal interference is obtained between the 3 coordinates in a Cartesian system. The Carte-

sian coordinate system is chosen such that the origin coincides with the nominal interaction

point of the experiment and the vertical axis is denoted by y while axes in the horizontal plane365

perpendicular and parallel to the beam are denoted by x and z, respectively. For simplicity

we identify in the following x, y, z with horizontal, vertical and axial, respectively. In this way

it is possible to avoid an interdependence of the forces, e.g. a rise of the axial force on the

cryostat will not change the reaction forces in the vertical bearings appreciably. It is assumed

that only normal forces are acting on the bearing surfaces. Lateral (shear) forces will have to370

be reduced by appropriate means. Fig. 3.4 outlines the general concept.

The position of the supports are indicated in the respective perpendicular planes in Fig. 3.5.

For the vertical supports, Fig. 3.5(a), the plane of the support faces on the cryostat will be

at y = −1310mm (below the z-x plane), the corresponding plane on the yoke (near to the

bottom octagon) will be at y = −1450mm. For the axial supports, Fig. 3.5(b), the plane of375

the two upper support faces on the cryostat will be at z = −960mm (upstream), the plane on

the two lower axial support faces at z = 1670mm. For the horizontal supports, Fig. 3.5(c),

the support faces are symmetric about the y-z plane. The positions are at x = ±1310mm.

In Fig. 3.6 possible layouts of the vertical and axial support structures are depicted. The

vertical support would be consisting of 2 pairs of axial spherical plain bearings (at top, at380

bottom, DIN ISO 12240-3) and a commercially available spreader with a fine thread. This

set-up can compensate small misalignment angles, and it can take small lateral deflections

with low friction. The vertical supports will be subject only to pressure, not to tension. One

of the vertical supports will be supplied with a spring (100 kN/mm rigidity, pre-strain 1mm).

Attention should be paid that the maximum normal force on any of the vertical supports will385

not exceed 150 kN.
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Yoke-Platform Interface 

•  Detailed proposal by Evgeny 
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Yoke-Platform Interface 

•  Detailed proposal by Evgeny 

  12 support pads + rail supports in one plane 
  loads... defined 
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3.8 Yoke-Platform Interface

This section details the interface between the Yoke and the Platform of the TS.
COMMENT by Inti: Please note that this section is still very preliminary.

3.8.1 Summary of Requirements405

1. All common requirements as listed in Sec. 2.1, in particular CR-1, have to be fulfilled.

2. The yoke-platform interfaces (i.e. support points on the Yoke and the Platform as well
as the connecting structures) must ensure the safe support of all equipment in all oper-
ational modes and exceptional cases as detailed in this document.

3. The weight of the TS magnet (including Solenoid and Yoke) and all detectors and410

supplies supported by it has to be supported by the Platform. The total weight is
estimated to be 360 t.

4. The total weight (Yoke, Cryostat, detectors and ancillaries) has to be distributed between
12 support pads on the top surface of the Platform according to Fig. 3.7 within the ranges
given in Table 3.8.2. The Platform must support these forces accordingly.415

COMMENT by Inti: Work in progress...

3.8.2 Detailed Interface Description/Proposal

Support point Fy [kN]

1 and 1’ −270+130

2 and 2’ −410−110

3 and 3’ −220+160
−100

4 and 4’ −220+160
−100

5 and 5’ −410−110

6 and 6’ −270+130

Total −3600

Table 3.7: Distribution of forces (F ) on the support points given in Fig. 3.7. Maximal
deviations are indicated by subscripts and superscripts.

COMMENT by Inti: Below information from Evgeny, which I have amended. Please

check if I have interpreted things correctly. In some cases it is not clear to me why

we need to constrain ourselves so much.

Table 3.8.2 details the ranges of vertical forces acting on the support pads specified in
Fig. 3.7. These loads depend on the rigidity of the assembly base and on the positions of420

carriage points of rest. The range of all possible weight loads on the support pads is specified in
Table 3.8.2. The possible deviations of the weight loads in the support points from the values
obtained for the magnet assembly on an absolutely rigid base are indicated in superscripts
and subscripts (these deviations correspond to the carriage support beam rigidity specified in
item ??). During normal operation conditions all loads are symmetric with respect to YZ-plane425
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Yoke-Platform Interface 

•  Detailed proposal by Evgeny 

•  Proposed solution by Edward 
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Yoke-Platform Interface 

•  Detailed proposal by Evgeny 

•  Proposed solution by Edward 
•  Work on interface definition 

  some issues need clarification/agreement 
  a good start is done 
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Interface Document 

•  Revision is ongoing 

•  Mostly done for Coil + Cryostat 
•  Cryostat-yoke interface  

  well advanced 
•  Yoke-platform interface 

  requires consensus  

•  Include platform details? 
•  Next step 

  magnet session at 16:30 
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