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D@- ECEM

ECEM Handling Frame Stress and Deflection Analysis

1. FE_Model

D. Shuman, LBL 11/15/89

The ECEM handling and stacking fixture (also known as the “yellow frame”, LBL dwg# 22F3634)
is a welded beam assembly. It was modeled by Bill Edwards, using the ANSYS finite element
program. The elements shown in fig. 1 are 3-D STIF4 elastic beam elements defined by a cross
sectional area, two transverse (to the element direction) bending moments of inertia and two
transverse thicknesses, used for calculating maximum bending stresses. The actual beams are

57x3"x.25” thk. box, with the following properties:
Cross-sectional area:
Moment of inertia around transverse horizontal axis:
Moment of inertia around transverse vertical axis:
Beam thickness, transverse horizontal:
Beam thickness, transverse horizontal:

A =3.54"
Iyy = 11.0 in?4
{zz = 4.93 inM
tyy = 3.0”
tzz = 5.07

Only half the frame is modeled, the other half being simulated by a plane of symmetry along the
midline, where node rotations and translations are limited to the symmetry plane, as shown in figure
2. Displacement was fixed in the vertical direction at two nodes, simulating the support points of the
frame. There are two possible support schemes; one scheme is when the frame is used as a lift
fixture and the support points are at the lifting eye pads, as shown in figure 2. The other method of
support is when the frame is used as a stacking or assembly fixture and is resting on a square table
(not shown). These points of support are shown in figure 3. Loading on the central support pad in
either case is estimated below to be 35% of the detector weight (10,000 lbs) with the remainder on
the outer support pads, as shown in fig. 3. Only half the loads are used for locations on the
symmetry plane.

. Results
Maximum stress in the handling fixture is found to be ~7300 psi (bending stress) during the lifting
mode, at elements 73 and 79. The elements with the (20) highest stresses are listed on page 5.
Maximum deflection is 0.090” in this same mode at a location shown on figure 4. For assembly and
stacking, deflections are less than .029” (fig. 6) and maximum stress is =~4500 psi. The (20)
highest element stresses for this mode are listed on page 7.

[\

3. Load proportioning analysis
The ECEM is assembled by placing the (unloaded) strongback (LBL dwg# 22F2656E), onto the
handling fixture in a horizontal position, supported by the four outer support pads. The center
support pad is then adjusted just to reach the central support tube and is locked in place. The
detector is then assembled from there. Assuming the handling fixture is much stiffer than the
ECEM strongback we can easily determine the resulting force on the central support pad.
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Fig 1, Element Plak, ECEM Handling Fixture (half)
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Fige 3, fpplied Loods From ECEM
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Fige 4 , Frome Displacements (Crane susgend)

ELEM
73
79
19
24
74
80
20
25
14
13
18
12
17
11
16
15
21
26
75
81

SMAX
7267.
7267.
6569.
6569.
6021.
6021 .
5900.
5900,
5703.
5703,
5703.
5703.
5703.
5703.
5703.
5703.
5230.
5230.
4776,
4776.

Stresses  during \(aﬁo“"%\%%
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STEP=1
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05Y5=12

XU=1

YVU=1

V=1
DIST=33.6
XF==£28
YF=-23
IF=2.23
OMAX=, 99
DSCAhA=37.4
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Y3 1483
Fige &, Displocements irn ko ) Ngs 198
B B p P (Frame on stacking tohle 172 16123
FOST1 DISHL.
STEP=1
ITER=1
DEYS=1e

=1

=1

N=1
DIST=33.6
KF=-28
YF=-23
DMAX=:@¢86
DSCA=118

STRESSES DURING ASSEMBLY

ELEM SMAX
19 4521.5
69 4521.5
65 A4521.5
24 4521.5

6 4052.1
1 4052.1
70 3852.1
20 3852.1
66 3852.1
25 3852.1
55 ~3393.8
59 ~3393.8
2 3236.5
7 3236.5
71 3182.7
21 3182.7
26 3182.7
67 3182.7
72 2513.3
3

22 2513.
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