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EXECUTIVE SUMMARY
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OCC Systems completed inspection on portions of the OH P&F conveyor to demonstrate how the Predictive Database Method
can be used to identify and develop a prioritized plan for the replacement of conveyor due to critical wear as determined by
stress and deflection calculations.

The allowable stress and deflection values of the conveyor track were calculated under load conditions with Carriers spaced on
accumulation centers. We examined static, dynamic and impact loading effects to determine the recommendations for
replacement based on the amount of wear that is measured on the bottom flange of the free track. The allowable stress was
derived by dividing the ultimate yield strength of the steel by a safety factor of 2.5. The 2.5 value for the safety factor was
selected to be consistent with the values used in GM Specification CS1 for track and carrier design. The stress calculations
indicate the minimum flange width could be as low as 0.1875 inches. However, experience has shown that localized flange
buckling and fatigue failures become the determining factors at values below 0.208 inches. Therefore, 0.208 inches was
selected as the minimum threshold for flange wear.

The second major factor in determining track replacement recommendations is bending of the bottom flange which is best
illustrated by measuring the spread between the toes of the free channels (or track gap). When this gap grows by 0.25 inches,
the point loading due to the trolley wheels moves to the toe of the track flange causing the bending stress values to spike
dramatically. This condition also results in the free trolley riding at a lower position relative to the bottom of the power track. This
causes a reduction in the amount of bite between the free trolley dogs and the chain pusher dogs. This results in carrier
runaway conditions at vertical curves, damage to free trolley guide wheels, chain to chain transfer problems, unexplained carrier
count errors in storage banks, and carrier pick-up problems in accumulation areas. All of these problems result in safety issues
and lost production. So even though replacement of the rail may not appear to be necessary due to the thickness of the flange, it
is still recommended due to excessive bending to the flanges as indicated by the toe to toe dimension being out of tolerance.

Two representative areas were chosen to inspect with our findings and recommendations summarized below.

A replacement priority has been assigned based on the following criteria. If flange wear or bending exceeds the recommended
values it has been assigned a #1 priority. Track and components approaching the recommended values are assigned a #2
priority and highlighted to be monitored for accelerated wear. Track and components that do not show significant wear are
assigned a #3 priority.

All of the track and components in Area 1 showed minor wear and were assigned a #3 priority.

In Area 2, Item #3 was approaching the recommended values and was assigned a #2 priority to be monitored on a regular basis.
Items #4 and #5 exceeded the recommended values and were assigned a #1 priority.

The items that are assigned a #1 priority are experiencing stress levels that exceed the recommended design limit, and therefore
operating without the typical safety factors considered to be consistent with good industrial practice. While it is impossible to
predict when component failures will actually occur, the priority illustrates the order the components are most likely to fail. The
replacement timeline is to be determined by GM based on ongoing inspections to monitor track wear, flange bending, available
installation windows, and replacement component availability.
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TRACK GAP
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FLANGE THICKNESS AND WEAR
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HEALTH ASSESSMENT AREA 1 POINT MAP
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TRACK GAP & TRACK WEAR CHART FOR AREA 1
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CONVEYOR COMPONENT AND PARTS CHART – AREA 1
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HEALTH ASSESSMENT AREA 2 POINT MAP
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TRACK GAP & TRACK WEAR CHART FOR AREA 2
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CONVEYOR CHAIN GROWTH CHART FOR AREA 1 & AREA 2
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