Appendix A: Composite plate manufacture by resin infusion
1. Select a glass plate and using a sharp blade remove any cured resin remaining on the surface and then wipe the plate clean with solvent.

2. Stick (white) tape around the edge of the plate where the tacky tape will eventually be placed.

3. Apply release agent to the plate and let it dry.

4. Record the time, temperature, pressure and relative humidity

5. Place the individual lamina onto the centre of the glass plate in the required stacking sequence.

6. Place a sheet of peel ply over the laminate

7. Place a sheet of porous release film over the peel ply. (only required for complex shapes.)
8. Place the transport mesh/flow medium on top of the stack such that it is
>10 mm inside the laminate edge on both sides and along the length of the laminate.

9. Cut a 70 cm length of inlet pipe and drill or cut holes at ~25 mm apart for the width of the laminate

10. Notch the end of the pipe which will go into the resin pot.

11. Wrap the (yellow) flow medium around the drilled inlet pipe.

12. Cut a 60 cm length of vacuum outlet pipe sufficient to connect to the resin trap and insert a small rolled piece of flow medium into the pipe end, and wrap any excess peel ply around the mesh.

13. Cut bagging film to size such that there is around 200 mm excess in both directions.

14. Stick a square border of tacky tape to the edges of the bagging film.
15. Remove (white protective) tape locally and adhere the corners of the bagging film to the glass plate.

16. Remove the (white) tape locally and stick the centres of each edge of the bagging film to the plate.

17. Make a tab of tacky tape around the pipes where they will exit the bag.

18. Complete the sealing of the bag to the glass plate.

19. Using a permanent marker, write the group name, laminate stacking sequence and an arrow indicating the resin flow direction onto the bag.

20. Record the time, temperature, relative humidity and pressure.
21. Attach a pressure meter to the inlet pipe.

22. Attach the outlet pipe to the resin trap and apply a vacuum to the bag, smoothing the bagging film away from the laminate area.

23. Identify any leaks in the bag and seek to achieve a vacuum level of ~20 mbar on the pressure gauge.

24. Isolate the vacuum (crimp the outlet pipes in a couple of places) and record the rate of pressure increase on the gauge.

25. Re-introduce the vacuum and continue to improve the seals of the bag until the rate of pressure drop is 1 mbar/minute or less.
26. Clamp the inlet pipe and remove the pressure gauge.

27. Calculate the quantity of resin (see below) required to fill the laminate, flow medium and feed pipe.

28. Mix the resin and hardener/catalyst/accelerator in the given proportions.

29. Fix the resin pot to a support, then insert the notched end of the pipe.

30. Unclamp the inlet pipe for just long enough that the resin rises to the clamp position, then reclamp.

31. After 30 seconds (to allow air displaced from the pipe to be evacuated from the bag), open the clamp and resin will flow into the bag.

32. It may be appropriate to record the progress of the flow front.

33. Once the flow front has reached the outlet pipe, and assuming the plate has filled, clamp the inlet pipe to stop further resin inflow.

34. If possible with Polyester reduce the vacuum level to ~500 mbar absolute and leave the moulding under vacuum until the resin gels.

35. Record the time, temperature, pressure and relative humidity

36. If required, postcure at the appropriate temperature for the required time in the oven.
37. The plate will be post-cured according to the resin manufacturer’s recommendations.

38. Remove the laminate from the bag and transfer the data written on the bag to the plate.

39. The technician will cut the plate into samples for mechanical testing.
Volume of resin in laminate ≈ (1-Vf) x length x breadth x thickness e.g. 0.5 x 20 x 20 x 0.2 = 40 cm3
Volume of resin in flow medium (690g/m2)= length x breadth e.g. 18 x 22 = 36 cm2 = 0.04m2 = 32g
Volume of resin in 100 cm length of 0.6 cm internal diameter (r = 0.3 cm) pipe = πr2l = 28 cm3

Total volume of laminate and pipe = 68 cm3, and assuming density of resin = 1.15 g/cm3,

required resin =78g + 32g = 110g and with a little extra for bottom of feed cup,

so mix ~170 g of combined (resin + hardener/catalyst)
Cite this document as: John Summerscales and Richard Cullen, Composite plate manufacture by resin infusion,
University of Plymouth module MATS324 Appendix A,
http://www.tech.plym.ac.uk/sme/mats324/AppendixA.doc, accessed at <time> on <date>.

[image: image1][image: image3.jpg]X To Vacuum

Sealant Tape
Pump

Resin drawn across and through
reinforcements by vacuum

Vacuum Bag
f Peel Ply and/or Resin

Distribution Fabric
ReinforcementStack

Mould Tool




[image: image4.bmp][image: image5.bmp]
[image: image6.bmp]







[image: image2]
Stacking sequence:
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The above diagram is understood to be by David Cripps of SP Systems (now Gurit (UK) Limited)





Schematic of the resin infusion process
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