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Engineering Parameters (Mechanical Design)
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PULSED DIPOLE MAGNET ASSEMBLY, ORNL STS
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964mm
[38in]

1540mm
[60.7in]

780mm
[30.7in]

525mm
[20.7in]

M=2.8E3kg [6lb] ASTM A677 NON-ORIENTED 
ELECTRICAL STEEL, M-15

1030mm
[40.6in]

0.5mm
[0.02in]

M=45kg [1.2E3lb] OXYGEN FREE COPPER

COIL x 2

M=2.8E3kg [6.3E3lb] M15
M=90kg [200lb] COPPER
M=280kg [610lb] SS304

12x18mm
[0.472x0.709in]
Cooling D 8mm[0.315in]

M~3.5E3kg
[7.7E3lb] 900mm

[35.4in]

650mm
[25.6in]

700mm
[27.6in]

6x2 turns

1150mm
[45.3in]



PULSED DIPOLE MAGNET ASSEMBLY
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MAGNET ASSEMBLY
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F10182796-COIL ASSEMBLY, UPPER, PULSED DIPOLE, ORNL STS

F10182797-COIL ASSEMBLY, LOWER, PULSED DIPOLE, ORNL STS

18 X F10183566-LAMINATION 1, END PACK, PULSED DIPOLE, ORNL

18 X F10183567-LAMINATION 2, END PACK, PULSED DIPOLE, ORNL

18 X F10183568-LAMINATION 3, END PACK, PULSED DIPOLE, ORNL

F10183601-END PLATE, LH, PULSED DIPOLE CORE, ORNL STS

F10185893--;1-THREADED ROD; M30; CLASS 12.9 HIGH STRENGTH STEEL
F10189484--;1-INSULATING SLEEVE, ORNL PULSED DIPOLE CORE

892 X F10182786-LAMINATION, PULSED DIPOLE, ORNL STS

F10195625-FLAG SUPPORT BLOCK, UPPER, PULSED DIPOLE, ORNL

F10189414-POWER FLAG PLATE, ORNL PULSED DIPOLE
F10195123-JUMPER, CONDUCTOR

F10189003-PLATE, BOTTOM SUPPORT, ORNL PULSED DIPOLE
F10196571-INSULATION PLATE, UNDER CORE, PULSED DIPOLE

F10189358-MOUNT BLOCK, FIDUCIAL, ORNL PULSED DIPOLE

F10185912-ANGLE SIDE, PULSED DIPOLE MAGNET, ORNL STS
F10186868-PLATE, THICK SIDE SUPPORT, PULSED DIPOLE, ORNL STS

F10186880-THREADED ROD, M16, PULSED DIPOLE, ORNL STS
F10185996-G10 TUBE SIDE, PULSED DIPOLE MAGNET, ORNL STS

F10189005-PLATE, BACK COIL 
SUPPORT, ORNL PULSED 
DIPOLE

F10189004-PLATE, TOP SUPPORT, ORNL PULSED DIPOLE

F10189375-MANIFOLD WELDMENT, LEFT, ORNL PULSED DIPOLE

F10148644-INSULATOR, MANIFOLD, PPU MAGNETS

F10191036-ADAPTER,MANIFOLD,12MMx18MM 
CONDUCTOR, PULSED DIPOLE

FC0075125-SWITCH, THERMAL, 
SINGLE POLE SEALED

FC0094169-COMPRESSION LUG 2 HOLE, FLARED LONG BARREL



CORE ASSEMBLY
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CORE ASSEMBLY
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18 X F10183566-LAMINATION 1, END PACK, PULSED DIPOLE, ORNL

18 X F10183567-LAMINATION 2, END PACK, PULSED DIPOLE, ORNL

18 X F10183568-LAMINATION 3, END PACK, PULSED DIPOLE, ORNL

892 X F10182786-LAMINATION, PULSED DIPOLE, ORNL STS

• Lamination material AK M15, C-5 electrical insulation 
0.5 mm thickness

• The lamination will be produced using a two stage 
die to insure critical dimensions tolerances. The 
end lamination final dimensions will be achieved by 
secondary operation.

Requirements
• Material should conform specification (TBD)
• Lamination before stamping must be handled carefully so as not to 

cause damage by bending, denting scratching
• The edge burr shall not exceed max value (TBD)
• Variation between parts shall not exceed (TBD)
• Piece parts shall be flat within (TBD)



COIL
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• Coils wound and potted at Fermilab
• Two identical coils (rotated 180). Leads are different
• Turn electrical insulation 0.5mm. Coil ground insulation 2mm

12x18mm [0.472x0.709in]
Cooling D 8mm[0.315in]

F10182796-COIL ASSEMBLY, UPPER, PULSED DIPOLE, ORNL STS

F10182797-COIL ASSEMBLY, LOWER, PULSED DIPOLE, ORNL STS

6x2 turns



COOLING PARAMETRS
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MANIFOLD ASSEMBLY
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FC0075125-SWITCH, THERMAL, SINGLE POLE SEALED



MANIFOLD ASSEMBLY
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FC0075589-UNION, 1" TUBE OD X 1" AN TUBE FLARE, SS316

F10196280-TUBE 1, ORNL PULSED DIPOLE, SS316

F10189376-MANIFOLD BODY, LEFT, ORNL PULSED DIPOLE, SS316

FC0075588-UNION, 1/2" OD TUBE, SS316
F10148644-INSULATOR, MANIFOLD, PPU MAGNETS, PEEK, GLASS 
FIBER FILLED

850mm
[33.5in]



POWER FLAG ASSEMBLY
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FC0075125-SWITCH, THERMAL, SINGLE POLE SEALED
F10195123-JUMPER, CONDUCTOR

F10189414-POWER FLAG PLATE, ORNL PULSED DIPOLE
F10195614-FLAG SUPPORT BLOCK, LOWER, PULSED 
DIPOLE, ORNL

F10195217-PLATE, RAD PROTECTION, 
PULSED DIPOLE, ORNL STS

F10195484-THREADED ROD, LOCKOUT, 
PULSED DIPOLE, ORNL STS

FC0105359-LOCKOUT PADLOCK, EXTRA CLEARANCE

FC0094169-COMPRESSION LUG 2 
HOLE, FLARED LONG BARREL

FC0108568-TERMINAL BLOCK, 
8 CIRCUIT, 300V AC/DC, 20A, 
22-12 AWG



POWER FLAG ASSEMBLY
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FC0094169-COMPRESSION LUG 2 HOLE, FLARED LONG 
BARREL

FC0108568-TERMINAL BLOCK, 8 CIRCUIT, 300V AC/DC, 20A, 
22-12 AWG

F10189414-POWER FLAG PLATE, ORNL PULSED DIPOLE



FIDUCIALS
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F10189358-MOUNT BLOCK, FIDUCIAL, ORNL PULSED DIPOLE

FC0107837-COMPRESSION LUG, .64"OD, 1 HOLE



ASSEMBLY METHODS
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• Laminations produced outside
• Coils wound and potted at Fermilab

1. Staking

A

B 1°

2. Welding

3. Coil installation 

4. Final assembly 



STAND INTERFACE
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F10189003-PLATE, BOTTOM SUPPORT, ORNL PULSED DIPOLE

SS304
Plate 25.4mm [1in]
Cutout 5mm [0.2in]
M=105kg [231lb]

626mm
[24.6in]

1003mm [39.5in]

[0.5in] Screw Clearance Hole x8

FC0099587-STAND, ORNL PULSED DIPOLE -FROM ORNL

FC0099587-STAND, ORNL PULSED DIPOLE -FROM ORNL



SUMMARY
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• 3D CAD model (99% complete)
• Materials and manufactured process were identified
• Current design within engineering parameters 
• Assembly

a. Core steel manufactured by outside vendors 
b. Coils wound and potted at Fermilab.
c. Final assembly, QA and testing at Fermilab

• We are at design point where the magnet cost can be 
estimated with high confidence
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