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ABSTRACT/SUMMARY:

This design note contains the calculations required o size member used for the
lifting fixture. Allowable stresses are based on those calculated from AISC 9th
edition and from ASME B30.20 ‘Under-the-Hook Lifting Fixtures’. The most
conservative of the two values calculated from each Code was used.

This fixtare was designed to allow a single point pick of one fully assembled
spectrometer anti detector including the A-Frame suspended from it.

Note that this fixture must be centered over the C.G. (center of gravity) of the load
as it is not designed for moments which would result from non-centered loads.
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Design Weight:

From the University of Colorado 29 January 1994 document on the SA3 weight and Stand
Strength, the SA3 modules weight 18,884 pounds, the frame is 3,106 pounds for a total of
21,990 pounds (10.99 tons).

From the University of Colorado 1 June 1994 document on the SA2 weight and Stand
Strength, the SA2 modules weight 17,172 pounds, the frame is 3,150 pounds for a total of
20,322 pounds (10.16 tons).

From the University of Colorado 1 June 1994 document on the SA4 weight and Stand
Strength, the SA4 modules weight 12,404 pounds, the frame is 3,106 pounds for a total of
15,510 pounds (7.75 tons).

From the University of Colorado 1 June 1994 document on the CIA weight and Stand
Strength, the CIA modules weight 8,984 pounds, the frame is 3,106 pounds for a total of
12,090 pounds (6.05 tons).

From D. Pushka's A-Frame design note, each A-Frame weighs 4300 pounds.

So the total weight of the heaviest detector (SA3) and an A-Frame is 11 tons + 2.2 tons =
13.2 tons. Add 15% for extra equipment (module installation hoist, etc.) and round to 16
tons even.

Lifting:

Initially, Zhijing Tang looked at the stress and deflections due (0 applying a load to the center
hole in the SA Frame (refer to the pages 10 to 13 in the fist section of this engineering note).
Based on this analysis results, the lifting fixture was designed, While the fixture was still being
fabricated, the first of the SA's, SA3, was fully assembled on the A-frame in Lab A. Zhijing and
I viewed the completed assembly, including the actual intermittent welds on the box section at
the top of the aluminum frame. After this inspection, Zhijing re-evaluated his model and
prepared the report titled ‘Lifting of the Spectrometer Anti'. Based on the high local bearing
stresses in the aluminum of the frame box section at the lifting pin calculated in this new report, I
sized the reinforcement plate for lifting as shown in the third section of this engineering note.
Zhijing and I looked at this reinforcement and are comfortable that this reinforcement will keep
the local bearing stresses below the allowable values and conclude that no further analysis is
required.
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Lifting of Spectrometer Anti

Zhijing Tang
October 18, 1995

Spectrometer Anti, when assembled and with the stand atiached, will be
lifted from the center hole. The structural stiffness and the stress near the
lifting hole are of the concern of this EAR note.

Finite element analysis is done using the previously built SA model. This
time, we support at the center whereas the stand acting as weights on the
sides. Fig.l shows the model with loads and constraint conditions. The
weight of the stand is 4850 1b, half of it is 2425 bl. The total weight of the
detector and the stand is 14540(x2) Ib.

Fig.2 shows the out-of-plane displacement and Fig.3 is the equivalent stress.
We see that the maximum displacement is 4 mm (0.157 in), and the maximum
equivalent stress is 96 N/mm? (13920 psi).

To see the local stress near the lifting hole, we build another plate model
with finer element mesh (Fig.4). The load of 12575 Ib is from the previous
analysis. Fig.5 shows the equivalent stress near the hole, the maximurm value
is 40714 psi. Figs.6 and 7 show the stress distributions of ¢, and oy,
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