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SMCT Task Next Steps

FY22: 

• Magnet test (October-December 2021)

ofirst 120-mm SM coil will be connected to power leads and tested

oboth 60-mm and 120-mm will be connected in series and tested 

FY21:

• MDPCT1 disassembly and inspection (March-April 2021) 

• SMCT coil part inspection and modification (March-April 2021) 

• SMCT coil winding/reaction/impregnation/instrumentation (May-July 2021), 

• magnet structure design analysis and optimization (March-April 2021)

• Mirror block fabrication and structure part 

modification/inspection/instrumentation (May-July 2021)

• Mirror magnet assembly and test preparation (August-September 2021)

o4L mirror will be assembled

SMCT coil after winding

60 mm bore 4-layers Mirror Magnet
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Large aperture dipole

Stress management 

for the whole coil

SMCT Coil Design

123 mm R 103 mm

SMCT Coil Design
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SMCT Coil Design and Technology Demonstration

All plastic parts

printed on site

Winding in slots

Room for cable 

expansion during

reaction

Simplified reaction 

and impregnation 

tooling
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3D Printing Approach – Learning Process 

Ti-6Al-4V end parts for 

15T coils printed in the EU
GE Additive equipment in USA
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Direct Metal Laser Melting (DMLM) Process Limitations
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SMCT Coil Parts Build by GE Additive 

using DMLM Technology

Part build process Straight section L3 and L4 parts printing
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CM Coil Parts on the QC Inspection Table at Fermilab
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Straight part from the build #1 End part from the build #2



CM Coil Parts, inside view

• Discoloration: This is 
standard and within limits. 
The variation in color of the 
two builds is due to the 
different amount of build 
per layer, and the 
subsequent cooling time for 
each localized Meltpool
before the next layer of 
powder is added. The 
smaller the component, the 
shorter the layer time, the 
darker the overall steel 
component. 

Sign of powder reloading

Mid-planes post machining

Layer 1

Layer 2
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CM Coil Parts, outside view

Size control by caliper measurements

size per 

drawing

difference

Layer 1

Layer 2
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Straight Parts Twisting
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QCRs of Two Straight Parts
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Straight parts build #1
Layer 1 Layer 2



2
0

5
.8

8

2
0

6
.0

6

2
0

6
.0

6

-0
.3

2

-0
.1

4

-0
.1

4

2
0

6
.1

6

-0
.0

4

2
0

6
.2

End Parts for Layer 2, outside view

Size control by caliper measurements
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End Parts for Layer 2, outside view

Size control by dial indicator measurements
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Laser Scanning by PPD Metrology Group 

Part Measurement Setup
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Thanks to: O’Sheg Oshinowo, Chuck Wilson, Doug Swanson, Mike Smego



Cloud of Data Points
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Best-Fit to CAD Model, iteration 1
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Best Fit to Datum, iteration 1
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Summary

• SMCT coil parts were designed and verified on the practice coil

• SMCT coil parts were built using DMLM technology in the US by GE Additive

• APC-TD QC group does not have proper equipment to inspect 3D-printed end 

parts for SMCT coil

• PPD metrology group has measured one end part, report is coming

• We are in a learning stage to adopt modern technology for the HF magnets
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