Filed Period Assembly Concrete Block Half Period Simulation Test Results
Simulation Set-Up

[image: image1.emf]The concrete block test that simulated the movement of the modular coil half period over the vacuum vessel has been completed.   The intention of this test was to define the extent of movement of an equivalent size object following a path that approximated the motion of the MC passing over the vacuum vessel. The test set-up is illustrated in Figure 1 showing a 25,000 lb block measuring 120” long, 40” wide and 60” high, located between two screens on each side and a local Mica sheet on the floor.  The screens were constructed of carbon steel with adjustable screws in the four corners to allow alignment of each surface with respect to each another.  Clear Plexiglass sheets were mounted on each screen to allow viewing of the curves from the back side.  On top of the block a laser pen holder was mounted.  The laser holder consisted of a two machine parts that held laser pens (two horizontal and one vertically pointing downward).  A horizontal bar was used to connect the horizontal pen holder with the vertical pen holder (see Figure 2).  The laser pen holders were machined to three place accuracy but the assembly of the connecting bar was less accurately assembled (only using a T-square to assemble).  The accuracy to which the laser was located within the pen was also not determined.
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The path traveled by each laser was plotted on sheets of velum and mounted to the screens, aligning pre-marked crosshairs located on the screen with marks on the printed paper.  One-quarter inch circles were used to define the required laser positions along the curve path.  The laser placement points on each curve were numbered in a sequence of 5 (see Figure 3).  With the laser holder secured to the concrete block, it was lifted into a position that aligned the horizontal lasers at the first point on the vertical screens.  The floor mounted sheet was then place in a position that aligned the first point starting position for the floor path. For the real condition all curve holders and printed curves (screens and floor sheet) will be accurately positioned using a metrology measurement system.
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Simulation Test Results
The control of the concrete block motion was accomplished by using a combination of the D-site crane, three chain-fall supports mounted to the crane hook (see figure 1) and hand manipulation of the block for rotation.  One technician controlled the crane and observed the floor laser, one technician (located between the block and screen on the right side) manipulated the right chain fall and observed the right laser and Mike Viola (located between the block and screen on the left side) manipulated the left chain falls and observed the left laser.  With Mike barking out the lift instructions the block was manipulated to follow the sequential points with an occasional maximum deviation of about ¾” to 1”.   This amount of deviation should be acceptable for assembling the MC over the vacuum vessel and with improvements in the crane system set-up some reduction can be expected.

Crain System Improvements 

A number of observed improvements were identified to aid in assembling the module coil and reducing the extent of overshooting the marks.  These include:

1. The chain falls required pulling at an angle which imparted a small amount of lateral motion on the block, requiring compensation.  An improvement could be made by going with a motorized chain fall or using a mechanized screw system.
2. Adding encoders with a mechanized screw system would aid in the positing process.

3. Four technicians will be needed to manipulate the modular coil and observe the laser positions.
4. The screen plexiglass cover sheets should be increased to ¼” to provide greater rigidity.  
5. Greater space between the right side screen and concrete block was needed and will be provided in the real assembly.

6. A fourth laser is needed to provide a positional check.

7. Mylar will be used instead of velum for printing the curves.
8. To precisely define where the MC is at all times, tooling ball reflectors will be added to the MC surface and tracked by the Leica laser tracker.
9. It would be helpful to have on site a laptop running a ProE model operating a simulation which tracks the assembly operation.  
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Figure 1  Concrete block HP simulation set-up
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Figure 2.  Laser pen holder
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Figure 3  Typical curve placement points 





















































