Winding and VPI of Racetrack Test Coil

Statement of Work


1. Vacuum Pressure Impregnation (VPI) Procedure:
1.1. Install epoxy sprues into the coil clamps.  Seal using high temperature RTV.
1.2. Using vulcanizing tape form a bag mold over the entire Racetrack test coil and clamps.
1.3. Wrap the coil leads with vulcanizing tape up to the copper electrical connections.  Seal the seams with high temperature silicone caulking.
1.4. Using CTD-522 air cured epoxy and glass felt and tape, form outer shell around the bag mold.  Wrap the leads with glass tape and air-cured epoxy.
1.5. Figure number 16 shows schematic of sprues and bag mold.
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B. Secure vacuum tubing to the (1) inlet and (5) outlets.

C. Install the UT coil can into the vacuum oven.

D. Hookup the UT coil and epoxy delivery system per the diagram in Figure No. 3.

E. Apply a vacuum to the mold as soon as possible by opening valves V3, V4, V5, V6, V7 and V9.


Figure No. 3 Epoxy Delivery System- UT Coil VPI
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2) Epoxy Preparation

Epoxy components by weight: CTD-101K  (3-part epoxy system)

· Resin: (Part A)

100.0 parts-by-weight

· Hardener: (Part B)

  90.0 parts-by-weight

· Accelerator: (Part C) 

    1.5 parts-by-weight

B. Approximately 2.5-gallon mixture will be prepared for the injection.

C. Components should be pre-heated to 40-45 degrees C for at least 4 hours prior to mixing.

D. Weigh out the components per the ratio’s identified above.

E. Combined the combine the components into a container and thoroughly mix the components for approximately 15 minutes.

F. Pour off approximately 1.5 pints to be used for viscosity measurements during impregnation.

Note:  The viscosity of the resin is to be monitored throughout the process.

3) VPI Procedure

B. Pour the mixed components into the epoxy fill tank and seal the lid.

C. Open valve V8 and apply a vacuum to the mixed epoxy components.  Maintain the vacuum on the epoxy for a minimum of 30 minutes. Vacuum should continue until surface bubbling (boiling) is at a minimum. (Test Directors discretion)
D. Close valve V8 and vent the epoxy tank to atmosphere.

E. Slowly open valves V1 and V2 to allow the epoxy to enter the lower end of the mold.

F. Continue until epoxy resin is exiting V3 and V4.  Close valves V3 & V4 (Test Directors discretion)

G. Continue until epoxy resin is exiting V5 and V6.  Close valves V5 and V6.

H. Once epoxy resin exits valve V7 allow some epoxy flow through then close valve V7.

I.  The Test Director may elect to apply slight pressure (10 psig max) to the mold to milk the epoxy.

J. Once the Test Director feels that the epoxy filling of the UT coil is complete, begin to slowly ramp up the oven temperature by 20 degrees per hour until 110 degrees C has been reached. (Normal cure cycle)

K. Once the Gel temperature has been reached, maintain the oven temperature for 5 hours at 110 degrees C.

L. During this process the viscosity samples should periodically checked.

M. After 5 hours at 110 degrees C, ramp-up the oven temperature to 125 degrees C.

N. Maintain the oven at 125 degrees C for 16 hours.

O. After 16 hours at 125 degrees C, shut off the oven, and allow the mold to return to room temperature.

P. Once at room temperature, remove the mold from the oven.

Q. CAREFULLY remove the lead blocks from the impregnated coil. 

VPI DATA SHEET
________________________________________________________________________

Date of Test:



Test Director:  Thomas Meighan
Team Members: ________________________________________________________________________

EPOXY MIX DATA

Weight of components-
Part A





Part B





Part C

Mixing time:

VACUUM READINGS:

Mold prior to impregnation:

Degassing of epoxy (max.):

During VPI process:

PROCESS TIMES:

Start of mixing epoxy: ______________
End of mixing epoxy: _______________

Start of Degassing operation:
_________
End of Degassing operation: __________

Start of Epoxy Fill: _________________
Epoxy Exiting V3: ______________

Epoxy Exiting V4: _________________
Epoxy Exiting V5: ______________

Epoxy Exiting V6: _________________
Epoxy Exiting V7: ______________

Start of Gel Ramp Up: ____________
Gel Temp. Reached: ________(110 deg. C)

Start of Cure Ramp Up: ___________
Cure Temp. Reached: _______(125 deg. C)

End of Cure Cycle: __________________
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                                                        Figure No. 3 Epoxy Delivery System

Epoxy feed sprues





Bag Mold with outer shell





Bag mold with groove seal





Figure No. 16- Bag Mold and Sprues
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