Possible Sources of cracks in IPND Manifold covers:
	1. Pressure Testing
	Ang Lee has posted documented 4890 which estimate the stresses from pressure testing.    Pressure testing creates stresses that are near the Geon 3800 data sheet values.

	2. Low PVC Strength compared to data sheet values
	Tom Chase and Michael Slotman report in document 4881 that the actual yield strength of the manifold plastic is between 66% and 92% of the vendor specified value of 6000 psi (41.4 MPa).  This means that the material is yielding at between 5520 and 3960 psi).  Note that these measurements were made with material that has not be exposed to the block assembly process.

	3. Stress risers (High internal stresses in Manifold) post molding in the part design at:
	Frequently pointed out but not carefully analyzed.  Remains a potential area of investigation.

	a. Ejection pin locations
	This has not been analyzed

	b. Web stiffeners tie in to side 
	This has not been analyzed

	4. Transport:
	

	a. On Fork Truck
	Vic Guarino as measured strains during this block movement.  Stresses do not appear to exceed material data sheet values.  Results posted in docdb as document 4937.

	b. On Semi truck trailer
	Vic Guarino as measured strains during this block movement.  Stresses do not appear to exceed material data sheet values.  Results posted in docdb as document 4937.

	c. During rolling from horizontal to vertical
	Vic Guarino as measured strains during this block movement.  Stresses do not appear to exceed material data sheet values.  Results posted in docdb as document 4937.

	5. Differential Thermal Expansion of the Manifold cover with respect to the Extrusion block assembly
	Ang Lee has posted note 4942 which shows the stresses due to large temperature changes of the manifold with respect to the block of extrusions are significant with respect to the vendor specified value of 6000 psi.  

Tom Chase et al from U of MN has posted document 4882 which addresses a very simple examination of stresses resulting from differential temperatures.  

	6. Adsorption / Desorption of solvents from plastic welder into and out of the manifold cover
	Not yet measured or analyzed.




	7. Thinner than designed wall thickness due to mold deformation during injection molding
	Rick Tesarek measured and reported manifold wall thicknesses in document 4913.  Thickness variations appear to vary significantly from the nominal design value on some, but not the early production manifolds.  This needs better documentation posted.

	8. Stresses resulting from the Vee shape extrusion assembly being pressed flat during block assembly.
	Ang Lee has posted document 4914 which estimates the stress from this loading.  Appears to be negligible levels of induced stressed.

	9. Stresses resulting from the non-planer manifold cover surface forced to conform to the planer extrusion end.
	Ang Lee has posted document 4894 which estimates the stress from this loading.  Appears to be negligible levels of induced stressed.

	10. Knitting 
	Tom Chase has posted the mold flow analysis in document 4915 which indicates that the knit lines do not occur in the areas where the cracks have been found.  Tom added that this analysis does not show any clear defects.

	11. 3 Point Bending Test
	Michael Slotman has posted note 4912 to show a manifold and extrusion assembly loaded to failure.   Deformation at failure is very large, suggesting this is not the mechanism responsible for the cracks.

	12. In plane Shear
	Nathaniel Pearson has loaded an extrusion with a shear load but has not induced a crack.  Test and results are not posted on docdb.

	13. Strength reduction of PVC material as a function of temperature
	No good data on the strength reduction of either PVC resin (NOvA 27 used on the extrusions or Geon 3800 used on the manifolds) as a function of temperature has been located.  Performing elevation temperature yield testing of dog bone samples of both PVC resins would assist in understanding the significance of the stresses calculated in each analysis.

	14. Fracture Mechanics
	Vic Guarino and Jim Grudzinski prepared a brief, but not posted, calculation addressing the initial size of a defect that would cause a crack to grow as a function of tensile stress in the material.  They conclude that a small defect can grow to a large crack with relatively moderate stress levels.

	
	

	
	




Compiled by Dave Pushka, Tuesday July 13 2010.
