Fatman here.  I have attached below a report regarding the testing of both original, and re processed G Force spindles.  The reprocessed units are in production now, and the test proves the effectiveness of the hardness correction and stress relief shot peening that was suggested by the Metallurgical investigation of the failed spindle.  Units having been reprocessed will be identified by the letter H and S stamped on the spine on the spindle, just above the lower ball joint boss.  Subsequent production will have the added advantage of an increased root radius for further protection from fatigue failure.

We will offer a No Charge exchange of any units in service with our customers, retail or wholesale.  It is in the best interest of all parties to use the very best parts that can be made available, and we offer this service to that end.  We do regret any inconvenience that may result, and very much appreciate the surprisingly understanding responses we have received.

On a personal note, thanks again to Bret at Air Ride for working with us thru this problem, and for being the kind of stand up guy this industry needs!  And, I pledge to do all in my own power to be worthy of his trust.  Thanks also for the opportunity to make this information available thru the Pro-Touring.com Forum.  If any one would like to discuss this issue in more detail, please feel free to see me at a show, call Fatman’s, or email me personally at brent@fatmanfab.com.    








5/21/08

TEST REPORT FOR FATMAN FABRICATIONS G-FORCE DROPPED SPINDLES

In response to a failure of a G Force spindle, we conducted the following Tensile testing at Law Engineering Services in Charlotte, NC this date.  Law has been in business as a materials lab for over 40 years, and is engaged in destructive and non-destructive testing of manufactured products.  It is of note that they do much testing of heavy duty crane parts, automotive shop equipment, and items for the NASCAR circuit, giving them particular expertise in the automotive field.
A fixture was fabricated to hold the spindles by the lower ball joint, supported laterally by a vertical wall which serves the same purpose as an upper control arm, but with no movement.  Lower ball joints from Federal Mogul were used, and changed after each pull to ensure that virgin, quality parts were supporting the spindle.  The pulling surfaces of the fixture are 3/8” x 4” cold rolled steel, supplying a tensile strength of at least 90,000 pounds.  Those pulling surfaces were attached to a stock Camaro hub and the main fixture plate in a way so as to simulate the load carried by the spindle thru that hub mounted with a zero offset wheel.  We expect to test a spindle from the same production run as the failed unit, another from the same run with the re heat treat to spec and shop peening for stress riser control, and a stock unit for a baseline.
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Tensile testing is expected to provide an indication of the yield and ultimate strength of the tested parts.  Fatigue testing requires extended repeated stress cycles, with the stress levels in excess of the material’s yield strength.  If actual working stresses are below the yield point, fatigue failures are not expected to be a factor, according to accepted Metallurgical practice.  In essence, if no bending takes place, localized work hardening and subsequent cracking are not expected.  
Tensile testing assumes that all stress is exerted in a direct contact of all parts to the stress.  Since automobiles have compliant suspensions and rubber tires filled with compressed air, the shock loading one might expect in direct metallic contact is avoided.  In essence, this test will exert forces that would be expected with solid steel wheels on a solid suspension, traveling over a non compressible surface.  It is impossible to quantify that cushioning effect, but it is fair to say that it will provide an increased safety factor relative to the following test results.

The first test involved a spindle from the same production run as the failed unit, as produced, with no modifications.  The “NO” in the photos indicates that the re heat treat and shot peening for greater strength (done on the next sample) had not been done.  There was deformation of the spindle to bearing snout angle at a yield point of 19,000 pounds, and the lower ball joint nut stripped at 21,200 pounds.  The test was concluded without any separation of the spindle forging, although it would not be usable as bent.
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The second test mounted another spindle from the same run as before, but with the heat treat and shot peening performed in the expectation of greater ultimate strength and fatigue resistance.  The ball joint nut stripped at 20,760 pounds, similar to the first test.  After the spindle was removed from the fixture, it was carefully checked, and absolutely no bending of the bearing snout relative to the backing plate surface was observed. 
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The final test was a stock GM spindle.  It was similarly mounted with a new ball joint.  The ball joint nut again stripped out at 19,120 pounds force.  No bending of the bearing snout was observed.  
Conclusions
We had hoped to progress from a spindle of the same configuration as the failed one, thru an improved (heat treat and shot peen stress relief), to a stock unit as a baseline.  What we found was that the lower ball joint nut stripped out, and failed in all tests before catastrophic failure of the spindle.  That would appear to indicate that the weak link in the assembly is actually the lower ball joint nut rather than the spindle ultimate strength.  Since we are unaware of any failure history of that nut, and that the test failures occurred at a level approximately 5 times the weight of an average car, there appears to be no cause for concern in normal usage.  It is interesting to note that the wheel bearings withstood the repeated testing, yet appear undamaged, to the naked eye.  Questions have been raised regarding the strength of the hub and bearings, with this test providing data indicating that their design is entirely adequate.
Another interesting point is that the gentleman conducting the test asked what type of vehicle it was for.  When informed that it fit First Generation Camaros and Chevelles, he related a story about his own 1966 Nova.  In 1971, he had a stock spindle on that Nova fail, in a fashion similar to what we had experienced.  Since the later Nova and First Gen Camaro spindles are extremely similar, perhaps even the stock units can fail in service.

To the direct point of testing to investigate and validate the G Force spindle design, it appears that the re heat treating and shot peening have accomplished their desired effect of strengthening the spindle.  The fact that no bending occurred on the reprocessed unit bears out that effectiveness.  The absence of bending, as was present on the “as originally produced” part, should provide protection against fatigue failure.
Further, the addition of a more generous root radius, in the region where the failure did occur, can be expected to provide additional protection against future failures.

The fact that a failure did indeed occur, not withstanding the data above, appears to indicate some sort of stress riser that localized the forces enough to begin a crack occurred on the failed spindle that was examined my the Metallurgy lab.  The shot peening should assist in preventing that stress riser, as will the greater root radius.  Although it is impossible to prove at this point, it may be that the machining process produced a galling effect, perhaps due to a metal chip binding to the part.  Efforts to improve the product and its manufacturing process have been borne out by the results of this test.  It would appear that the spindle failure on the Air Ride Chevelle was an aberration, and that the improved part will provide reliable service. 

