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HGQ-09 Fabrication Report

Kerby, Zlobin, Nobrega, Bossert, Chichili, Novitski, Arkan, Ozelis, Yadav, Andreev 
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1.0 Introduction

The two previous model magnets (HGQ07 and HGQ08) were manufactured with preload at the low and high end of the acceptable “window”, respectively.  HGQ09 had a preload target halfway between that of HGQ07 and HGQ08  (the middle of the preload range).  Annealing and stabrite coating of the strands, which was done on HGQ08, was eliminated.  The coil curing cycle was revised for HGQ09 to control interstrand resistance, introducing a two-step cycle with low pressure/high temperature followed by a high pressure/low temperature step.  HGQ09 includes a special bus assembly, identical to that used in HGQ08, except the stabilizer consisted of copper-only cable instead of superconducting cable. Strip heaters were manufactured by CERN, double element, with one transposition pitch of bare stainless steel alternating with one transposition pitch of copper coated stainless. The welded pack length was changed from 75mm to 38mm, allowing for more radial cooling passages within the collared coil assembly.  End plate thickness was changed from 50mm to 35mm.  The primary features of HGQ09 are listed below in Table 1.1.   Changes from magnet HGQ08 are highlighted in red and italicized.

Inner Cable Strand No.

37

Inner Cable lay direction

Left Lay

Outer Cable Strand No.

46

Outer Cable lay direction

Left Lay

Cable Pre-baking

None

Strand Coating

None

Cable Cleaning

Axarel 6100

Inner Cable Insulation

25uM x 9.5mm w/ 58% overlap surrounded by 50uM x 9.5mm w/2mm gaps w/QIX

Outer Cable Insulation

25uM x 9.5mm w/ 48% overlap surrounded by 25uM x 9.5mm w/46% overlap w/QIX

Coil Curing temperature

190C/135C Two step cycle

Inner coil curing pressure

high at 135C/ low at 190C

Outer coil curing pressure

high at 135C/ low at 190C

Inner Coil target size

 +275uM, (+.011)

Inner Coil MOE

8GPa

Outer Coil target size

 +275uM, (+.011)

Outer Coil MOE

9GPa

Target Prestress

75-80 MPa

Coil end azimuthal Shim System

Shim ends to be same as body, tapering off toward end of saddle.

End Part Material

G-11CR

End Part Configuration

Iteration #2, 5 block design.

Splice Configuration

Internal

Voltage Tap Plan

MD-369212/MD-369259





Inter layer strip heaters

None

Outer layer strip heaters

CERN version #2, double element

Key extension

None

Inner coil Bearing Strips

None

Outer coil Bearing Strips

None

Collar configuration

38mm long solid welded packs, using new configuration without bearing strips

Collar key configuration

75mm long, phosphor bronze, positioned across collar pack gaps.

Strain Gauges

2 beam gauges on inner and outer coils, 2  capacitor gauges on inner and outer coils..

Spot Heaters

Pole turn on 2 outer coils,  at lead end on parting plane turn on 2 outer coils.

End Radial Support

Collet end clamps on both ends.  Aluminum exterior cans with G-11CR quadrant pieces.





Collar/Yoke Interface

Radial clearance between collar and yoke.

Quadrant Lead Configuration

Double lead with copper only cable for stabilizer

End longitudinal loading

Bullets apply load directly to coils, 2000 lbs. force per bullet.  End cans are bolted to end plates longitudinally, preventing coils from contracting longitudinally.

Yoke Key Width

26.5mm

Strain Gauges on Skin

Yes

End Plate Thickness

35mm

Tuning Shims

None

Other

Return end keys mold released and replaced.  Thermometers on collar/yoke keys.  Axial preload bolts not instrumented.

Coil Fabrication Start Date

09/20/99

Completion Date

2/1/00





Table 1.1  HGQ09 features.
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