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ABSTRACT/SUMMARY:

This note contains the calculations for the analysis magnet lifting fixture. The
coils are large and weigh approximately 5.5 tons each and are placed into a
steel yoke with the use of this fixture. The fixture consists of four brackets
and a spreader bar and meets ANSI standards, AISC standards, and ASME
B30.20-1993 Below the Hook Lifting Fixture standards. Three areas are
presented in this design: (1). The coil lifting bracket is analyzed for stress and
welds are sized, (2). The spreader bar is analyzed for stress, (3). The lifting
lugs on the spreader bar are analyzed for stresses and welds are sized. The
design requires the use of eight shackles and slings. This fixture has been
entered into volume three of Fermilab's lifting fixture documentation as ltem #
71 with a rated load of 12,000 Lbs.
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I-DEAS Master Series 1.3c:

analysis_magnet_lift_fixture
Data Output for Analysis Magnet Lifting Fixture

Group ID

Current

Result Set : 3 - B.C.

Report Type
Result Type
Pata Component

STRESS

Element Node

-7 .34E+02
=7 .34E+02
-7 .34E+02
-7 .34E+02
-7 .34E+02
~7.34E+02
~7.34E+02
~T.34E+02
~7.34E+02
~7.348+02
.34E+02
L34E4+02
L34E+02
348402
L34F4+02
L34E+02
34E+02
34E4+02
34R+02
34E+02
L34E4+02
L34E+02
C34E+02
L34R+02
L34EB+02
L34E+02
34E4+02
L34E+02
L34E+02
L34E+02
-7 .34E+02
-7 .34E+02
-7 . 34E+02
=7 . 34E+02
«7,34E+02
=7 .34E+02
-7 .34E+02
~7.34E+02
~7.34E+02
=7,34E+02
-7 .34E+02
-7 .34E+02
-7.34E+02
~7.34E+02
~7.34E+02
~7.34E+02

P

i

i

i

NN NN NN DN NN DDA DN DD DO DY I i e b fed b 33 50 e 23 bed b B e feed e fed B B e fed fed

Axial

OO COONOONOCOOCOONONODOOOVODOCOOOONONCOD TSRO T TCTOO

Simulation

1,LOAD 1,S5TRESS_3
Beam Stress Contour

Y-Shear

.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
L20E+00
.00E+00
.20E+00
LO00E+00
.00E+00
.00E+00
.00E+00
L00E+00
L10E+00
L00E+00
L1O0E+00
LO00E+00
.00E+00
L00E+00
LQ00E+00
.00E+00
L04R-13
LO0E+00
L04B-13
.00E+00
.00E+00
L00E+00
L00E+00
L00E+00
LA4E-12
.00E+00
LAAE-12
L00E+00
L00E+00
.00E+00
L00E+00
.00B+00
.10E+00
L00E+00
.10E+00
L00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.20E+00

OQUITCOCOOUNMTOUNOODCOOUMMOUVICOOCOUIOUIOOOCOOUIO OO OOOUIDUTOCOCO

Z~-Shear

.00E+00
.00E+00
.00E+00
.00E+00
.00E-01
.00E+00
.00E~-01
.00E+00
L00E+00
L00E+00
.00E+00
LO00E+00
L00E~01
.00E+00
.00E-01
LO00E+00
LO00E+00
L00E+00
L00E+00
L00E+00
LO0E-01L
.00E+00
LO0E-01
LO00E+00
LO00E+00
LO00E+00
LO0E+00
.00E+00
LO00E~-01
.00E+00
.00E-01
LO00E+00
L00E+00
.00E+00
.00E+00
.00E+00
.00E-01
.00E+00
.00E-01
L00E+00
.00E+00
.00E+00
.00E+00
.00E+00
L00E-~01
.00E+00

OV WWROUTRUITROOCUIXUOERCRUIoUICWNOCUIC UL o CoUToUlon o

Units

: Von Mises Stress at Maximum Point

10-Feb-95
IN
Torgue Y~-Bend
L35E4+02  7.52E+00
35E+02 ~7.52E+00
35E+02 -7 .52E+00 -~
L35E+02  7.52E+00 -
J19E+02  0.00E+00
35E+02 ~-8.47E+00
LT9E+02 0.00E+00 -
.35E+02 8.47E+00
L35E+02 ~-9.63E~01
L35E+02 9.63E-01
35E+02  9.63E-01 -~
.35E+02 ~-9.63E-01 -
JT9E+02 0.008+00
L35E+02  1.08E+400
LT9E4+02  0.00E+00 -
L35E+02 ~1.08E+00
L35E+02 ~9.45B+00
L35E+02  9.45E+00
L35E+02  9.45FE+00 -
L3BE+02 ~9.45E+00
LT9E+02  0.00E+00
LJ3BE+02  1.06E+01
LT9E+02  0.00E+00 -~
L35E+02 ~1.06E+01
L35E+02  9.45E+00
35E+02 -9.45E+00
35402 ~9.45E+00 -
35E+02  9.45E+00 -
LT9E+02 0 0.00E+00
L35E+02 -1.06E+01
JT9E+02 0.00E+00 -
L358+02  1.06E+01
L35E+02  9.63E-01
J35E+02 -9.63E-01
358+02 ~9.63E-01 -~
L35E+02  9.63E-01 ~
LJT9E+02 0.00E+00
L35E+02 -1.08E+00
198402 0.00E+00 -
.35E+02  1.08E+00
.35E+02 ~7.52E+00
L35BE+02  7.52E+00
.35E+02 7.52E+00 -
.35B+02 ~7.52E+00 -~
L79E+02  0.00E+00
.35EB+02 8.47E+00

OCNNNNNGOSNONNLUNNONONNMNINASN OGN SO AN O NS N NN

Page 1

11:42:26

Z-Bend

2.04E+03

L04E+03
L04E+03
L04E+03
.14E+03
.00E+00
.14E+03
L00E+00
.10E+03
.10E+03
L10E+03
L10E+03
L20E+03
LO0BE+00
LZ20E+03
.00E+00
LIBE+03
L15E+03
L15E+03
L15E03
L26E+03
L00E+00
L20E+03
.00E+00
LIBE+03
L15E+03
L1B5E+03
L15E+03
L26E+03
.00E+00
L26E+03
.00E+00
.10E+03
.10E+03
.10E+03
.10E+03
.20E+03
.00E+00
.20R+03
.00E+00
.04E+03
.04E+03
.04E+03
.04E+03
.14E+03
.00E+00



Page 2

I-DEAS Master Series 1.3c: Simulation 10-Feb-9% 11:42:26
analysis_magnet__lift_fixture
Data Output for Analysis Magnet Lifting Fixture

Element Node Axial Y-Shear Z-Shear Toxrgue Y-Bend Z-Bend
2 9 -7.34E+02 0.00E+00 5.00E-01 5.79E+02 0.00E+00 -2.14E+03
2 9 ~T7.34E+02 4.20E+00 0.00E+00 8.35E+02 -8.47E+00 0.00E+00
3 1 -7.34E+02 0.00E+00 O0.00E+00 8.35E+02 9.45E+00 ~-2.15E+03
3 1 -7.34E+02 0.00E+00 O.00E+00 8.35E+02 -9.45E+00 -2.15E+03
3 1 ~-7.34E+02 0.00E+00 O0.00E+00 8.35E+02 -9.45E+00 2.15E+03
3 1 -7.34E+02 0.00E+00 0.00E+00 8.35E+02 9.45E+00 2.15E+03
3 1 -7.34E+02 0.00E+00 5.00E-01 5.79E+02 O0.00E+00 -2.26E+03
3 1 ~7.34E+02 6.57E-12 0.00E+00 8.35E+02 ~1.06E+01 0.00E+00
3 1 -7.34E+02 0.00E+00 5.00E-01 5.79E+02 0.00E+00 2.26E+03
3 1 ~7.348+02 6.57E-12 0.00E+00 8.35E+02 1.06E+01 0.00E+00
3 1 -7.34E+02 0.00E+00 0.00E+00 8.35E+02 9.63E~-01 -2.10E+03
3 1 -7.34E+02 0.00E+00 0.00E+00 8.35E+02 -9.63E~-01 -2.10E+03
3 1 ~-7.34E+02 0.00E+00 0.00E+00 8.35E+02 ~-9.63E~01 2.10E+03
3 1 -7.34E+02 0.00E+00 0.00E+00 8.35E+02 9.63E-01L 2.10E+03
3 8 ~7.34E+02 0.00E+00 S5.00E-01 5.79E+02 0.00E+00 -2.20E+03
3 8 ~-7.34E+02 2.10E+00 0.00E+00 8.35E+02 ~1.08E+00 0.00E+00
3 8 -7.34E+02 0.00E+00 5.00E-01 ©5.79E+02 0.00E+00 2.20E+03
3 8 ~7.34E+02 2.10E+00 0.00E+00 8.35E+02 1.08E+00 0.00E+00
3 8 -7.348+02 0.00E+00 0.00E+00 8.35E+02 -7.52E+00 -2.04E+03
3 8 ~7.348+02 0.00E+00 0.00E+00 8.35E+02 7.52E+00 -2.04E+03
3 8 ~7.34E+02 0.00E+00 0.00E+00 8.35E+02 7.52E+00 2.04E+03
3 8 ~7.34E+02 0.00E+00 0.00E+00 8.35E+02 -7.52E+00 2.04E+03
3 8 ~7.34E+02 0.00E+00 5.00E~01 5.79E+02 0.008+00 -2.14E+03
3 8 ~7.34E+02 4.20E+00 0.00E+00 8.35E+02 8.478E+00 0.008+00
3 § ~T7.34E+02 0.00E+00 5.00E~01 5.79E+02 0.00E+00 2.14E+03
3 8 -T7.34E+02 4.20E+00 0.00E+00 8.35E+02 -8.47E+00 0.00E+00
4 1 ~7.348+02 0.00E+00 0.00E+00 8.35E+02 ~9.458+00 2.15E+03
4 1 ~7.34E+02 0.00E+00 0.00E+00 8.35E+02 9.45E+00 2.15E+03
4 1 ~7.34E+02 0.00E+00 0.00E+00 8.35E+02 9.45E+00 ~2.15E+03
4 1 -7.34E+02 0.00E+00 0.00E+00 8.385E+02 -9.45E+00 ~2.15E+03
4 1 -7.34E+02 0.00E+00 5.00E~-01 B5.79E+02 0.00E+00 2.26E+03
4 1 -7.34E+02 6.57E-12 0.00E+00 8.35E+02 1.06E+01 0.00E+00
4 1 -7.34E+02 0.00E+00 5.00E~01 5.79E+02 0.00E+00 -2.26E+03
4 1 ~7.34E+02 6.57E-12 0.00E+00 8.35E+02 ~1.06E+01 0.00E+00
4 1 -~7.34E+02 O0.00E+00 0.00E+00 8.35E+02 -9.63E~-01 2.10E+03
4 1 -7.34E+02 0.00E+00 0.00E+00 8.35E+02 9.63E~-01 2.10E+03
4 1 ~7.34E+02 0.00E+00 0.00E+00 8.35E+02 9.63E~01 ~2.10E+03
4 1 «7.348+02 0.00E+00 0.00E+00 8.35E+02 -9.63E-01 ~-2.10E+03
4 10 -7.34E+02 0.00E+00 5.00E-01 5.79E+02 0.00E+00 2.20E+03
4 10 -7.348+02 2.10E+00 O0.00E+00 8.35E+02 1.08E+00 0.00E+00
4 10 ~7.34E+02 0.00E+00 5.00E-01 5.79E+02 0.00E+00 -2.20E+03
4 10 ~7.34E+02 2.10E+00 0.00E+00 8.35E+02 ~1.08E+00 0.00E+00
4 10 ~7.34E+02 0.00E+00 0.00E+00 8.35E+02 7.52E+00 2.04E+03
4 10 -7.34E+02 0.00E+00 O0.00E+00 8.35E+02 ~7.52E+00 2.04E+03
4 10 -7.34E+02 0.00E+00 O0.00E+00 8.35E+02 ~7.52E+00 ~2.04E+03
4 10 ~7.34E+02 0.00E+00 O0.00E+00 8.35E+02 7.52E+00 ~-2.04E+03
4 10 -7.34E+02 0.00E+00 5.00E~-01 5.79E+02 O0.00E+00 2.14E+03
4 10 ~7.34E+02 4.20E+00 O0.00E+00 8.35E+02 -8.47E+00 0.00E+00
4 10 ~7.34E+02 0.00E+00 5.00E-01 5.79E+02 0.00E+00 -2.14E+03
4 10 -7.34E+02 4.20E+00 O0.00E+00 8.35E+02 8.47E+00 0.00E+00
5 9 ~-5,46E+02 0.00E+00 O0.00E+00 O0.00E+00 3.65E+00 6.65E+02
5 9 -5,46E+02 0.00E+00 O0.00E+00 O0.00E+00 ~3.65E+00 6.65E+02
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analysis_magnet_lift_fixture
Data Output for Analysis Magnet Lifting Fixture

Element Node Axial Y-Shear Z~Shear Torque Y-Bend Z-Bend
5 9 -5.46E+02 0.00E+00 O0.00E+00 0.00E+00 -3.65E+00 -6.65E+02
5 9 -5.46E+02 0.00E+00 O0.00E+00 0.00E+00 3.65E+00 -6.65E+02
5 9 -5.46E+02 1.55E+03 1.50E~12 1.42E-11 2.82E-01 5.50E+02
5 9 -5.46E+02 1.55E+03 1.50E-12 1.42FE-11 -2.82E-01 5.50E+02
5 9 =5.46E+02 1.55E+03 1.50E-12 1.42E-11 -2.82E-01 -5.50E+02
5 9 ~5.46E+02 1.55E+03 1.50E-12 1.42E-11 2.82E-01 ~-5.50E+02
5 9 ~5.46E+02 2.77E+03 0.00E+00 5.24E-12 -1.75E~01 0.00E+00
5 9 ~-5.46EB+02 2.77E+03 0.00E+00 5.24E-12 1.75E-01 0.00E+00
5 9 -5.46E+02 0.00E+00 O0.00E+00 0.00E+00 3.65E+00 ~-2.41E+03
5 9 -5,46E+02 0.00E+00 O0.00E+00 0.00E+00 ~3.65E+00 -2.41E+03
5 9 ~5.46E+02 0.00E+00 0.00E+00 O0.00E+00 -3.65E+00 2.418+03
5 9 -5.46E+02 0.00E+00 O0.00E+00 0.00E+00 3.65E+00 2.41FE+03
5 9 -5.46E+02 1.55E+03 1.12E~12 9.65E~-12 2.82E-01 ~1.99E+03
5 17 =-5.46E+02 1.55E+03 1.12E-12 9.65E-12 -2.82E~01 -1.998+03
5 17 -5.46E+02 1.55E+03 1.12E-12 9.65E~12 ~2.82E-01 1.99E+03
5 17 -5.46E+02 1.55E+03 1.12E-12 9.65E~12 2.82E-01 1.99E+03
5 17 ~=5.468+02 2.778E+03 0.00E+00 3.57E-12 ~1.75E-01 0.00E+00
5 17 -5.468+02 2.778+03 0.00E+00 3.57E-12 1.75E-01 0.00E+00
5 17 -5.46E+02 0.00E+00 0.00E+00 O0.00E+00 3.65E+00 -5.488+03
5 17 ~5.46E+02 0.00E+00 0.00E+00 0.00E+00 ~-3.65E+00 ~5.48FE+03
5 17 ~5.46E+02 0.00E+00 0.00E+00 0.00E+00 -3.65E+00 5,48E+03
5 17 ~5.46E+02 0.00E+00 0.00E+00 0.00E+00 3.65E+00 &.48F+03
5 17 ~5,46E+02 1.55E+03 7.47E-13 5.15E-12 2.82E~01 -4.54F+03
5 17 ~5.46E+02 1.55B+03 7.47E-13 5.15E~12 -2.82E~01 -4.54F+03
5 17 ~5.46B+02 1.5858E+03 7.47E~13 5.15E~12 -2.82E~01 4.54F+03
5 17 -5.46E+02 1.558+03 7.47E-13 5.15E-12 2.82FE-01 4.54FE+03
5 17 ~5.46E+02 2.778E+03 0.00E+00 1.91E~12 ~1.75F-01 0.008E+00
5 17 ~5.46E+02 2.778+03 0.00E+00 1.91E~12 1.7%E-01 0.00E+00
6 17 ~5.46E+02 0.00E+00 0.00E+00 O0.00E+00 3.65E+00 -5.48E+03
6 17 ~5.46E+02 0.00E+00 0.00E+00 0.00E+00 ~3.65E+00 ~5.48FE+03
6 17 ~5.,46E+02 0.00E+00 0.00E+00 0.00E+00 -3.65E+00 5.48E+03
& 17 ~5.46E+02 0.00E+00 0.00E+00 0.00E+00 3.65E+00 5.48E+03
6 17 -5.46E+02 3.80E+00 9.59E-13 5.48E-12 2.82EFE~01 -4.54E+03
6 17 ~5.46E+02 3.80E+00 9.5%E~13 5.48E~12 -2.82E-01 -4.%4FE+03
6 17 ~5.46E+02 3.80E+00 9.59E-13 5.48E-12 -2.82E~01 4.54E+03
6 17 ~5.46E+02 3.80E+00 9.59E~13 5.48E-12 2.82E-01 4.548+03
6 17 ~5.46E+02 6.78E+00 0.00E+00 2.03E~-12 ~1.75E~01 0.00E+00
6 17 ~5.46E+02 6.78E+00 0.00E+00 2.03E-12 1.758~01 0.00E+00
6 17 -5.46E+02 0.00E+00 0.00E+00 0.00E+00 3.65E+00 ~5.48E+03
6 17 -5.46E+02 0.00E+00 O0.00E+00 0.00E+00 -3.65E+00 ~5.48E+03
6 17 ~5.46E+02 0.00E+00 0.00E+00 0.00E+00 ~-3.65E+00 5.48E+03
6 17 ~5.46E+02 0.00E+00 0.00E+00 0.00E+00 3.65E+00 5.48E+03
6 17 =5.46E+02 3.80E+00 8.48E-13 6.38E-12 2.82E~01 ~4.%4EFE+03
6 21 -5.46E+02 3.80E+00 8.48E-13 6.38E~12 -2.82E-01 -4.54E+03
6 21 ~5.46E+02 3.80E+00 8.48E-13 6.38E-12 -2.82E-01 4.54FE+03
6 21 -5.46E+02 3.80E+00 8.48E-13 6.38E-12 2.82E-01 4.54E+03
6 21 -5.46E+02 6.78E+00 0.00E+00 2.36E-12 ~1.75E~-01 0.00E+00
6 21 -5 . 46E+02 6.78E+00 0.00E+00 2.36E-12 1.785E-01 0.00E+00
6 21 ~5.46E+02 0.00E+00 O0.00E+00 O0.00E+00 3.65E+00 -5.48E+03
6 21 ~-5.46E+02 0.00E+00 0.00E+00 0.00E+00 ~3.65E+00 -5.48E+03
6 21 -5.46E+02 0.00E+00 O0.00E+00 O0.00E+00 -3.65E+00 5.48E+03
6 21 ~5.46E+02 0.00E+00 0.00E+00 0.00E+00 3.65E+00 5.48E+03



I-DEAS Master Series 1.3c:

analysis_magnet_lift_fixture
Data Output for Analysis Magnet Lifting Fixture

Element

Node
21 -5
21 -5
21 -5
21 -5
21 -5
21 -5
21 -5
21 -5
21 =5
21 -5
21 -5
21 -5
21 -5
21 -5
21 ~5
21 -5
21 -5
21 -5
21 -5
21 -5
8 -5
8 -5
8 -5
8 -5
8 ~5
8 -5
8 -5
8 -5
8 -5
8 -5
8 -5
8 -5
8 -5
8 -5
8 -5
8 -9
8 -9
8 -9
8 -9
8 -9
8 -9
8 -9
8 -9
8 -9
8 -9
8 -9
8 -9
4 -9
4 -9
4 -9
4 -9

Axial

JAGE+02
LA46E+02
LA6E+02
LA6E+02
L46E+02
LA6E+02
L46E+02
L46E+02
L46E+02
L46E+02
LA6E+02
LA46E+02
L46E+02
L46E4+02
LA6E+02
LA6E+02
LA6E+02
LA6E+02
LA6E+02
LABER02
L46E+02
L46E+02
LA6E+02
L46R+02
LA6E+02
LA6E+02
LABE+02
LA6E+02
LAGER02
LA6ER02
LA6E-02
LAGE+02
LAGE+02
LA6E+02
LABEL02
LAGE+02
LG5E+02
.65E+02
LE5E+02
L65E+02
L65E4+02
L6584+02
.6584+02
L65E+02
L65E+02
L65E+02
L65E+02
L658+02
LB5E+02
L65E+02
.65E+02
L65E+02

Simulation

Y-Shear

.80B+00
.80E+00
.80E+00
.80E+00
VT8E+00
.78E+Q0
.00E+00
.00E+00
.00E+00
.00E+00
.55E+03
.55E+03
.55E+03
.55R+03
LTTE+03
CTTE+Q3
.00E+00
.00E+00
LO00E+00
L00E+00
L55E+03
.55E4+03
LB5E+03
.B55E+03
CTTE+03
LTTES03
L00E4+00
L00E+00
L00E4+00
L00E+00
.55E+03
C55E4+03
55E4+03
L55R+03
LTTE+03
LTTE+Q3
L00E+00
L00E+00
L00E+00
L00E+00
.00E+00
L81E+00
.00E+00
.81E+00
.00E+00
.00E+00
.00E+00
.00E+00
LO00E+00
.81E+00
.00E+00
.81E+00

Z~Shear

.38E~13
.38E-13
.38E~13
.38E~-13
.00E+00
.00E+00
.00E+0Q0
.00E+00
.00E+00
L00E+00
.09E~-13
.09E-13
.09E-13
.09E~-13
L00E+00
.00E+00
L00E+00
LO00E+00
LO0E+Q0
LO0E+00
L3TE~12
3TE~12
3TE-12
L3T7E-12
.00E+00
L00E+00
.00E+00
.00E+00
L00E+00
.00E+00
L13E-12
J13E-12
L13E~12
L13E-12
.00E+00
L00E+00
.00E+00
.00E+00
.00E+00
L00E+00
J13E-12
.00E+00
L13E-12
.00E+00
L00E+00
.00E+00
.00E+00
.00E+00
.29E-12
.00E+00
L29E~12
.00E+00

10-Feb~95
Torque Y-~Bend
L27E-12  2.82E-01 -~
2TE-12 -2.82E-01 -~
L2TE~12 -2.82E-01
L2T7E~12  2.82E-01
L69E~12 ~1.75E-01
L69E~-12  1.75E-01
.00E+00 3.65E+00
LO00E+00 -3.65E+00 -
.00E+00 ~3.65E+00
L00E+00 3.65E+00
L01E-11  2.82E~-01
.01E~-11 ~2.82E-01 -
LO01E-11 ~-2.82E~-01
L01E-11  2.82E~-01
JH59E~11 ~1.75E-01
59E-11  1.75E-01
.00E+00 3.65E+00 -
00E+00 ~3.65E+00 -
JO0E+00 -3.65E+00
L00E+00  3.65E+00
J11E-11  2.82E-01 -
LI1E-11 -2.82E-01 -
LA1E~-11 -2 .82E-01
L11E-11 0 2.82E-01
BH2E-11 ~1.75E~-01
L52E-11 0 1.785E-01
LO0E+00  3.65E+00
L00E+00 -3 .65E+00
.00E+00 ~3.65E+00 -
LO0E+00 3.65E+00 -~
L20E-11 2.82E-01
L20E-11 ~2.82E-01
L.20E-11 -2 .82E~01 ~
L20E-11 2,82E-01
L45E-~12 ~1.75E-01
L45E-12  1.75E-01
B54E-12 ~1,.44E+00
B4E-12 0 1.44E+00
54E-12  1.44E+00
54E~12 ~1.44E+00 -
L92E-12 0.00E+00
.54E-12 1.62E+00
L92E-12  0.00E+00 -
.54E-~12 -1.62E+00
LE55E-12 ~1.44E+00
L55E-12  1.44E+00
L55E-12 1.44E+00
.B5E~12 -1.44E+00 -~
L62E~-12 0.00E+00
55E-12  1.62E+00
.62E-12 0.00E+00 -~
55E~12 -1.62E+00
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4

Z-Bend

.54E+03
4.
.54E+03
.54E+03
.00E+00
.00E+00
LA8F+03
. 48E+03
L48E+03
L48E+03
.54E+03
L54E+03
.54E+03
.54E+03
.00E+00
.00E+00
LA4TE+03
LA1E+03
LA1E+03
LATEL03
.998+03
L99E4+03
L99E+03
L99E+03
L00E+00
L00E+00
L65E4+02
L65E+02
L65E+02
LB5E+02
.50E+02
.50E+02
L50E+02
.50E+02
L00E+00
L00E+00
LTTE+02
LTTE+02
LTTE+02
CTTE+02
.18E+02
L00E+00
.18E+02
.00E+00
VTTE+02
VTTE+02
LTTE+02
TTE+02
.18E+Q2
.00E+00
.18E+02
.00E+00

54E+03



I-DEAS Master Series 1.3c:

analysis_magnet_lift_fixture
Data Output for Analysis Magnet Lifting Fixture

Element

Node

L2 T e N N S N N N N N N N N S N N N

L
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gttty yiyotyiym st ot

H

g

§

i

i

i

A B A

i

I T T

; ; ¢ i Vo ;
ATV VTR aaiaaaadmad g,

§

Axial

.658+02
L65E+02
.65E+02
L65E+02
.65E+02
.65E+02
L65E4+02
.65E+02
L46E4+02
L46E+02
.46E+02
L46E+02
LA6E+02
LA6E+02
LA6E+02
L46E+02
LAGE+02
L46E+02
LABE+02
LAGEF02
LAGE+02
L46E+02
LABEL02
A6E+02
LABEL02
LABE+02
LA6EA02
LA6E+02
L46E+02
LA6E+02
JABE+02
LAGE+02
LA6E+02
LAGEL02
LA6E+02
L46E+02
L46E4+02
LAGEL02
LABE+02
LA68+02
LAGE+02
LABE+02
LA6E+02
LA6E+02
L46E+02
LA46F+02
.46E+02
L46E+02
.46E+02
LA6E+02
LA6E+02
LA6E4+02

Simulation

Y~Shear

.00E+00
L00E+00
LO00E+00
.00E+00
L00E+00
.818+00
L00E+00
.81E+00
.00E+00
.00E+00
.00E+00
.00E+00
.55E+03
.55E+03
.55E+03
55E+03
LTTE+03
LTTE+03
L00E+00
L00E+00
L00E+00
.00E+00
L55R+03
CB5E+03
L55E4+03
55E+03
JTTEA03
TTE+03
L00B+00
LO00E+00
L00E+00
LQ00E+00
.55E+03
55E+03
55E+03
CB5E+03
LTTE+03
LTTE+03
L00E+00
L00E+00
.00E+00
LO00E+00
.80E+00
.80E+00
L80E+00
.B80E+00
LT8E+00
.78E+00
LO00E+00
L00E+00
.00E+00
LO00E+00

COOOCOOUNUTUMIUNO OO COUIUIVIUNO O COCUITUMIUINO O OQOOOHREBiRdO000OCORPRORP, OO0

Z~Shear

.00E+0Q0
.00E+00
.00E+00
.00E+00
LA6E~12
.00E+00
L46E-12
.00E+00
.00BE+00
.00E+0Q0
L00E+00
.00E+0Q0
.92E-12
.92E-12
L92E-12
.92E-12
L00E+00
.00E+00
L00E+00
.00E+00
.00E+00
.00E+00
L03E-12
.03E-12
L03E~12
03812
L00E+00
.00E+00
.00E+00
.00E+0Q0
.00E+00
.00E+00
L14E~-12
L14E-12
.14E-12
L14E-12
.00E+00
.00E+00
.00E+00
L00E+00
.00E+00
.00E+00
.09E-12
LO09E~12
.09E-12
.09E~12
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00
.00E+00

10~

Torque

L06E-11
L06E-11
.06E-11
L06E~11
.33E~12
L06E-11
L33E-12
.06E-11
.00E+00
.00E+00
L00E+00
.00E+00
L32E~-12
.32E-12
L32E~12
L32E-12
LT1E-12
LT1E-12
.00E+00
L00E+00
.00E+00
LO00E+00
L10E-12
L10E-12
.10E~12
L10E-12
LO2R-12
L62E~12
L00E+00
.00E+00
L00E+00
L00E4+00
.87E-12
L87E-12
.87E-12
.8T7E-12
L54E-12
L54E-12
.00E+00
LO00E+00
LO00E+00
L00E+00
L99E-11
L99E-11
L99E-11
.99E-11
37812
L3TE~12
L00E+00
.00E+00
.00E+00
.00E+00
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Feb-95

Y-~Bend

.44E+00
L44E+00
. 44E4+00
.44E+00
.00E+00
L62E+00
L00E+00
L62E+00
L.65E4+00
.65E+00
L65E+00
L65E+00
.82E-01
L82E-01
L.82E-01
.82E-01
JI5E~01
.T5E-01
.65F+00
LESE+00
L65E+00
L65E+00
L82E~01
L82E-01
LB2E-01 ~
LB2E-01 ~
CT5E-01
CTSE-01
L65E+00
658400
L65E+00
L65E+00 -
L82E-01
82801
L82E-01 -
LB82E-~01 -
LT5RE~01
LIBE-01
L65E+00
L6BE+00
.E65E+00
L65E+00
L82E~-01
L82E-01
L82E-01
L82E-01
I5E-01
LI5E-01
.65E+00
.65E+00
.65E+00
.65E+00
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Z-Bend

LTTE+02
LTTE+02
LTTE+02
TT7TE+02
.18E+02
.00E+00
.18E+02
.00E+00
.65E+02
L65E+02
L65E+02
.65E+02
.50E+02
.50E+02
.50E+02
.50E+02
.00E+00
.00E+00
41 E-03
LA1E+03
. 41E+OB
LALE+03
LO9R+03
L99E4+03
L99E+03
L99E+03
LO00E+00
L00E+00
LA8E403
L48E+03
L48E+03
LA8E4+03
54F4+03
.54E+03
.54E+03
L54F+03
L00E+00
L00E+00
L48E+03
LA8E403
LA8E+03
LA8E+03
.54E+03
.54E+03
.54E+03
.54E+03
.00E+00
.00E+00
L48E+03
L48E+03
LA8E+03
.48E+03



I1-DEAS Master Series 1.3c:

analysis_magnet_lift_fixture
Data Output for Analysis Magnet Lifting Fixture

Elenent

10

Node

5 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
19 -5
1% -5
19 -5
18 -5
19 -5
19 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -5
10 -9
10 -9
10 -9
10 -9
10 -9
10 -9

Axial

L46E+02
L46E+02
L46E+02
LA46E+02
L46E+02
.46E+02
L46E+02
.46E+02
L46E+02
468402
L46E+02
LA6E+02
LA6E+02
LABE+02
L4684+02
L46E+02
L46E+02
LA6RE+02
LA6E+02
L46E+02
LAGE+02
LAGE+02
LA6FRL02
LA6E+02
LAGER02
LABEL02
LABE+02
LABE+02
LAGER02
LA6E+02
LA6E+02
L46E+02
LAGE402
LA6E402
LA6E+02
LA46E+02
LA6E+02
L468+02
L46E+02
L46E+02
LA6E+02
L46E+02
LA6E+02
LA468+02
LA6E+02
LAG6E+02
L65E4+02
L65E+02
L65E4+02
L65E+02
.65E+02
.65E+02

Simulation

Y-Shear

.80E+00
L80E+00
.80E+00
.80E+00
.78E4+00
.78E+00
.00E+00
.00E+00
.00E+00
.00E+00
.80E+00
.808+00
.80E+00
L80E+00
LT8E+00
.78E+00
.00E+00
.00E+00
L00E+00
LO0E+00
L55E+03
L55E4+03
. 55E+03
558403
CTTEA03
LTTEA03
L00E+00
LO0E+00
LO0E+00
L00E+00
.55E+03
.55E4+03
.55E+03
.55E+03
CTTE+03
CTTE403
L00E+00
L00E+00
L00E+00
L00E+00
.55E+03
.55E+03
.55E4+03
55R4+03
LTTE+03
LTTBE+03
L00E+00
.00E+00
L00E+00
L00E+00
.00E+00
.81E+00

ON O OO OODOUIVITIUNNO DO OO OCONHOI OISO OO NN CcCoOoOoUiUiUiuioo o oo ouiuttutu

Z~-Shear

.52E-12
.52E-12
.52E-12
L52E~12
.00E+00
.00E+0Q0
.00E+00
L00E+00
.00E+00
.00E+00
L96E-12
L96E-12
L96E-12
L96R-12
OOE‘\‘“OO
L00E+00
L00E+00
L00E+00
.00E+00
L00E+00
L44E-12
LA4E-12
LAAE-12
LA4E~-172
LO00E+00
L00E+00
L00E+00
L00E+00
LO0E+00
.00E+00
L20E~-12
L20E~-12
.20E~12
L20E-12
L00E+00
.00E+00
L00E+Q0
LO00E+00
L00E+00
L00E+00
L96E~-12
.96E-12
.96E~12
.96E-12
.00E+00
.00E+00
LO00E+00
LO00E+00
L00E+00
L00E+00
2TE-12
.00E+00

W R DR D LR W WO OO P RS BROOCOCWWROOWOOOONNAONON OO OO b2

10-Feb-95
Torgue Y~Bend
L34E-11 -2.82E-01
.34E-11 2.82E-01
.34E-11 2.82E-01 -
.34E-11 ~2.82E-01 -~
L97E-12  1.75E-01
L97E-12 ~1.75E-01
LO00E+00 ~-3.65E+00
LO00E+00 3.65E+00
.00E+00 3.65E+00 -~
.00E+00 ~3.65E+00 -
L95E~12 -2.82E-01
L95E~-12 2.82E-01
.95E~12 2.82E-01 -
.958-12 ~2.82E-01 -~
57E-12  1.75E-01
57E~-12 ~1.75E-01
L00E+00 -3.65E+00
L00E+00  3.65E+00
L00E+00 3.65E+00
L00E+00 -3.65E+00 -
.36E-11 ~2.82E~01
.36E-11  2.82E-01
.36E-11  2.82E-01 -
.36E-11 ~2.82E~01 -
L09E-11  1.75E-01
L09E-11 ~1.75E-01
L00E+00 ~3.658+00
L00E+00 3.65E+00
LO0E+00  3.65E+00 -
L00E+00 ~3.65E+00 -
L35E~-11 ~-2.82E-01
.35E~-11  2.82E-01
L35E-11 2.82E-01 -
.35E-11 ~-2.82E-01 -
L61E-11  1.75E-01
L61E-11 ~-1.75E-01
L00E+00 ~3.65E+00 -
L00E+00  3.65E+00 -
L00E+00 3.65E+00
.00E+00 -3.65E+00
JA44E-12 ~-2.82E-01 -
J44E-12 2.82E-01 -~
L44E-12  2,.82E-01
LA4E~-12 ~2.82E-01
278-12  1.75E-01
L2TE-12 -1.75E-01
L52E-12 -1.44E+00
L52E-12  1.44E+00
52E-12  1.44E+00 -
52E-12 -1.44E+00 -
J13E-12 0.00E+00
.52E~12 1.62E+00

O\.ocooooaoooommmmmmmmooy—w—w—\:_—‘&\)L\'Ja\)a\)oo;&-%@&pmi}smmoo;&@;«bmu—ammmoo%&;&p

Page 6

11:42:26

Z-Bend

.54E+03
54E+03
548403
.54E+03
.00E+00
.00E+00
.48E+03
.48E+03
L48E+03
LA48E+03
L54E+03
548403
.B54E+03
.54E+03
L00E+00
L00E+00
L48E4+03
L 48F+03
L48E+03
LA8E+03
L54E4+03
L54E+03
L54E+03
.54FE4+03
L00E+00
L00E+00
41 5+03
LATE+03
LALE403
LA1B+03
L99E+03
L99E+03
LO99E+03
L99FE+03
L00R+00
.00E+00
L65E+02
L658+02
LE65E+02
L65E+02
.50E+02
50E+02
S50E+02
50E+02
.00E+00
L00E+00
LTTE+02
TTE+02
LTTE+02
LTTE+02
.18E+02
.00E+00



Page 7

I-DEAS Master Series 1l.3c¢: Simulation 10-Feb-95 11:42:26
analysis_magnet_lift_fixture
Data Output for Analysis Magnet Lifting Fixture

Element Node Axial Y-Shear Z-Shear Torgue Y~Bend Z-Bend

12 10 -9.65E+02 0.00E+00 2.27E-12 3.13E-12 0.00E+00 -9.18E+02

12 10 -9.65E+02 2.81E+00 0.00E+00 4.52E-12 -1.62E+00 0.00E+00

12 10 ~9.65E+02 0.00E+00 0.00E+00 3.36E-12 ~1.44E+00 8.77E+02

12 10 ~-9.65E+02 0.00E+00 0.00E+00 3.36E-12 1.44E+00 8.77E+02

12 10 ~9.65E+02 0.00E+00 0.00E+00 3.36E-~12 1.44E+00 -8.77E+02

12 10 -9.65E+02 0.00E+00 0.00E+00 3.36E-12 ~1.44E+00 -8.77E+02

12 9 -9.65E+02 0.00E+00 2.22E-12 2.33E-12 0.00E+00 9.18E+02

12 9 ~9.65E+02 2.81lE+00 O0.00E+00 3.36E~12 1.62E+00 0.00E+0Q0

12 9 ~-9.65E+02 0.00E+00 2.22E-12 2.33E-12 0.00E+00 -9.18E+02

12 9 -9.65E+02 2.81E+00 0.00E+00 3.36E-12 ~1.62E+00 0.00E+00

12 9 -9.65E+02 0.00E+00 0.00E+00 2.20E-12 -1.44E+00 8.77E+02

12 9 ~9.65E+02 0.00E+00 0.00E+00 2.20E-12 1.44E+00 8.77E+02

12 9 ~9.65E+02 0.00E+00 0.00E+00 2.20E-12 1.44F+00 -8.77E+02

12 9 ~9.65E+02 0.00E+00 0.00E+00 2.20E~12 -1.44E+00 ~-8.77E+02

12 9 -9.65E+02 0.00E+00 2.17E-12 1.53E-12 O0.00BE+00 9.18E+02

12 8 ~9.65E+02 2.81E+00 0.00E+00 2.20E-12 1.62E+00 0.00E+00

12 9 -9.658+02 0.00E+00 2.17E-12 1.53E-12 0.00E+00 ~9.18E+02

12 9 ~9.65E+02 2.81E+00 0.00E+00 2.20E-12 ~1.62FE+00 0.00E+00

8 5 1 1 1 5

Mas imum 9.65E+02 2.77E+03 5.00E-01 8.35FE+02 1.06E+01 5.48FE+03
5 1 1 5 1 1

Minimum 5.468+02 0.00E+00 0.00E+00 0.00E+00 0.00E8+00 0.00E+00

Average 6.648+02 4.36E+02 3.70E-02 2.288+02 2.44%R+00 2.09E+03
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HORIZONTAL BEAM WITH NO AXTAL LOADS:

(MAXIMUM 25 SEGMENTS)

INPUT DATA (Analysis Magnet)

(Lifting Fixture)

NUMBER OF SEGMENTS
3
SEGMENT SEGMENT MOMENT OF MATERIAL BEAM ELEMENTS PER UNTEFORM C
NUMBER LENGTH INERTIA TYPE AREA SEGMENT LOAD
1 16.500 21.30 1 4.68 1 0.0 2.50
2 99.000 21.30 1 4.68 2 0.0 2.50
3 16.500 21.30 1 4.68 1 0.0 2.50
SEGMENT 1st END 1st END 2nd END 2nd END 1st END 1st END 2nd END 2nd END
NUMBER Y~DISPL SLOPE Y~-DISPL SLOPE FORCE MOMENT FORCE MOMENT
1 0.0 888.0 999.0 888.0 0.0 0.0 ~3000.0 0.0
2 999.0 888.0 999.0 888.0 -3000.0 0.0 ~3000.0 0.0
3 999.0 888.0 0.0 888.0 ~3000.0 0.0 0.0 0.0
NOTES :
INTEGERS MUST NOT HAVE A DECIMAL POINT
REAL NUMBERS MUST HAVE A DECIMAL POINT
999.0 ====> FREE END CONDITION IN Y-DISPLACEMENT
888.0 ====> FREE END CONDITION IN ROTATION
SLOPE IMPLIES A FORCED CONDITION THAT CAUSED A ROTATION IN THE BEAM
AT THE POINT OF APPLICATION. (DATA VALUE SHOULD BE *RISE/RUNY)

THE VALUE OF ®C®
DISTANCE WHERE STRESS IS
VALUE OF “C® SHOULD BE THE
EXTREME FFIBERS OF THE BEAM.

MATERTAL TYPE NUMBER COORESPONDS TO

LISTED IN DATA FILE: mtype.dat

I5 THE DISTANCE FROM THE BENDING
TO BE COMPUTED.

THE MATERIAL

AXIS TO THE

FOR MAXIMUM STRESS, THE

DISTANCE FROM THE BENDING AXIS TO THE

NUMBER

THE DATA VALUES LISTED HERE ARE NOT COLUMN SENSITIVE:

THEY ARE ONLY SHOWN

IN COLUMNS FOR CLARITY!



HORIZONTAL BEAM ANALYSIS USING FEM TECHNIQUES

NODE GLOBAL COORDINATE
1 0.0000
2 16.5000
3 66.0000
4 115.5000
5 132.0000
ELEM NO. NODAL CONNECTIVITY INERTIA EMCD
1 i 2 L213E+02 0.3000E+08
2 2 3 213E+02 0.3000E+08
3 3 4 213E+02 0.3000E+08
4 4 5 L213E+02 0.3000E+08
NODAL DISPLACEMENTS Y-DISPL SLOPE
NODE 1 0.000000 -0.004474
NODE 2 ~0.070299 ~0.003835
NODE 3 ~0.165203 0.000000
NODE 4 ~0.070299 0.003835
NODE 5 0.000000 0.004474
NODAL REACTIONS Y -FORCE
NODE 1 3000.0000
NODE 2 ~-3000.0000
NODE 3 0.0000
NODE 4 ~3000.0000
NODE 5 3000.0000
ELEMENTAL SHEAR FORCES LEPT CENTER
ELEMENT 1 ~3000.0000 3000.0000
ELEMENT 2 0.0000 0.0000
ELEMENT 3 0.0000 0.0000
ELEMENT 4 3000.0000 ~3000.0000
ELEMENTAL MOMENTS AT LEFT CENTER
ELEMENT 1 0.0000 24750.0000
ELEMENT 2 49500.0000 49500.0000
ELEMENT 3 49500.0000 49500.0000
ELEMENT 4 49500.0000 24750.0000
ELEMENT STRAIN LEFT CENTER
ELEMENT 1 0.0000E+00 0.9683E~04
ELEMENT 2 0.1937E-03 0.1937E-03
ELEMENT 3 0.1937E-03 0.1937E~-03
ELEMENT 4 0.1937E-03 0.9683E-04
ELEMENT BENDING STRESS LEPT CENTER
ELEMENT 1 0.0000E+00 0.2905E+04

OO OO

SPWT XNU
0.000740 .3000
0.000740 .3000
0.000740 .3000
0.000740 .3000
MOMENT
0.0000
0.0000
0.0000
0.0000
0.0000

RIGHT
3000.0000
0.0000
0.0000
-3000.0000
RIGHT
49500.0000
49500.0000
49500.0000
0.0000
RIGHT
1937E-03
c1937E~-03
.1937E-03
.0000E+00
RIGHT
.5810E+04



ELEMENT
ELEMENT
ELEMENT

ELEMENT SHEAR STRESS

ELEMENT
ELEMENT
ELEMENT
ELEMENT

2
3
4

SRV N T

OO O

SO oo

.5810E+04
.5810E+04
.5810E+04

LEFT

.6410E+03
.5417E~12
.3887E-12
.6410E+03

O OO

O OO

.5810E+04
.5810E+04
.2905E+04

CENTER

.6410E+03
.1393E-12
.1875E~12
L.6410E+03

OO

OO OO

.5810E+04
.5810E+04
.0000E+00

RIGHT

.6410E+03
L5417E~12
.3887E~12
.6410E+03
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FTING LUG ANALYSIS for LIFTING FIXTURES

BEARING AND SHEAR STRESSES, PiN SHEAR, AND WELD SIZING
d= 175 in %
Hole_diameter := 1.25 in
Pin_diameter .= 1.00  in
edge_distance = 1.625 in
minimum_edge_distance = 1.625 in
lug width := 4.75 in
lug_thickness := .75 in

p. 1/4

Loads:
Py = 3000 Lbs Py = 30000 Lbs P, = 5196.0 Lbs
Moments:
My = P d M, = 9093 in-Lbs
M, = Pd M, = 525 in-Lbs 7MY
Lug Material: 1018 Cold Rolled Steel Pin Material: Grade 2 or Better
¥ y )
Fy = 30000 psi Fan = 5 F oy = 10000 psi By = 58000 psi
¥ fw .
Tall = WQEME Tall = 5000 psi
‘ 2
Weld Lengths:
Weld ler
Weld_length = lug_width ¢ o ,Mﬁ@%g%%_gj@ﬁ% ¢=22375% in
Weld_width = lug_thickness w o= Weld width w = 0.75 in
* pa
I .
Caleculate the moment of inertia of the line weld aroup 7 " 2 «l» mmiz
u ~C 1 ¢ { ©
2 . . , * *
I weld® J z” di where dl is assumed to be unity (1" thick)
¥4 j\z 2
¢ w 2 ¢ 2
I =2 dzr2| & = 2 2 Y
wweld = 27 dz + 2 ¢ dx Ezeweﬂd = D x“dg + 2 «g dz
- 0 \
o 0
2
Exeweﬁd = 26,323  ind EZoW@id 1.406 ind
The load on the weld due to bending:
w
Myc M ZE
Ppx = 7 Ppx = 820421  Lbs/in Py = Py = 140 Lbs/in



p. 2/4
The load on the weld due to shear;

total_weld_length = 2-( Weld_length + Weld_width) total_weld_length = 11 in
Py
Ty = Ty = 27273 Ibs/in
total_weld_length
Py
Ty = - Ty = 272727  lbsfin
total_weld_length J
P,
Ty = T, = 472364  Ibsfin

total_weld_length

Now, calculate the total vector sum of the weld loads:

2, + 2 2 B } ,
P total = jfx (”Cy PPy T Pm) t Ty P otal = 1320.805 Ibs/in
N
Size the Fillet Weld based on the total weld load: \\\
\ AN
| 1070 |
te= 7072 pmip a
. {
EEB@ wl®BE T, ' Ly 7
otal® ‘e " all vy ,
/‘f:j; / ey
v w 0T 8 .
P total= 707 i all The allowable shear is derived from the base material, not the weld material.
. 4 P gotal i . . ) )
B = 141 .4‘%;{:;2? A yaip = 0374 Hound this value up to the nearest 1/8" weld size

o Sl min €

A ip = 0.375 in <= minimum weld size
given parameters.



D. 3/4

Calculate the Bearing Stress:
The lug thickness was assumed at the beginning of this analysis. The following calculations will determine

the required minimum thickness needed for this lug.
@ro;ea\‘ﬂé Beoaring Acea,

¥ y = 30000 psi

Fa” = 10000 psi

Tall = 5000 psi Lug Tear- cu.%’ Avm

projected_bearing_area = Hole_diameter: T (Let “T" be the minimum lug thickness)

Calculate the vector sum of the forces and apply this single load to the lug, through the lifting pin.
ORIGIN =

Load := jpxz F PP Load = 6007.363  Lbs

Load
Fap= a
Hole diameter- T

Load
(Ei‘ all Hoﬁ@ﬁﬁam@i@r)

Y I s . ‘ot : :
! El = (.481 in <--- minimum thickness based on bearing siress

w?&%h@@f“ Area

Calculate the Shear Stress:

edge_distance = 1.625 in

Hole dmme&w

clearance = edge_distance - T

shear_areas=2-( clearance:T)

. Load ml Load
all shear_area 2 (clearance T)

i Load
’EZ o : TZ = 0.601 in <--- minimum thickness based on shear stress
2 (1 4y clearance )

The minimum thickness needed for the lug is determined by considering bearing and shear stresses and
choosing the larger of the two minimum lug thicknesses. The minimum weld size is then converted into the
nearest 1/8" increment weld size, greater than the actual calculated minimum.

max(T) = 0.601 in T iy = ceil( ma?(T)'8)

T i = 0625 in <-—minimum lug

thickness



Shear on Bolt, (Double Shear): (compare the allowable shear stress with the actual shear siress)

Pin_diameter = | in

. . 2
2.7 Pin_diameter 3
shear_area = "4 shear_area = 1.571 in?

Load = 6007.363  Lbs

Load
T (B T = 3824.406 Si
bolt shear_area bolt P
T allowable_shear = 22y T allowable_shear = 12760  psi

(The allowable shear stress is calculated from Guidelines for Structural Bolting in Accordance with the AISC
Eighih Edition "Manual of Steel Construction”, Fermilab TM-1662, May 11, 1990.)

Tear-out on Lug Cross-section; (compare the allowable stress with the actual tear-out stress)

lug_width = 4.75
lng thickness = 0.75

Hole_diameter = 1.25

Area = (lug_width lug_thickness) ~ ( Hole_diameter lug_thickness) Area = 2.625 in?

Load = 6007.363  Lbs

Load
Area

Tear_out := Tear_out = 2288.519  psi

F all = 10000 psi

D. 4/4
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LIFTING FIXTURE LOAD TEST PROCEDURES
ANALYSIS MAGNET FOR KTeV
Main Spreader Bar Load Test:
Materials Reguired:

1. Rectangular shaped spreader bar.
(whxl6's and TS 5x2x3/16's construction)

2. 8 slings

3. 8 shackles

4. 4, "D" gized concrete blocks (weight = 4050# each)

5. MAB Crane

The fixture shall be free of all paint and primer before the test

begins to allow for the proper checking of welded joints.

Position the 4 "D" sized blocks on the floor so that the pick points
will be centered below each lifting lug at the four corners of the
fixture. Use the outside lifting lugs for the first portion of the

test. The inner 1lifting lugs will be tested after a first successful
test.

Place equal length slings on the D sized blocks.

Place four, egual length slings on the lifting fixture and secure in
place with four shackles. Use the crane and pick up the lifting fixture.
Attach the remaining four shackles to the outer lifting lugs on the
bottom of the lifting fixture.

Place the fixture above the D sized blocks and connect the slings to

the shackles. Insure that all shackles are mounted properly and that the

slings are matched by length and strength.

Raise the hook until the slings are tight but have not lifted the blocks.
Inspect the fixture, shackles, and slings to insure proper use.

Railse the fixture and blocks off of the floor to a height of no more
than 6 inches and let stand for a minimum of five minutes. Photograph
the lift with a Polaroid camera for record. Inspect all welds and lugs
for signs of failure.

Repeat this procedure using the inner lifting lugs.

After a successful test, the fixture shall be painted vellow and properly
marked for identification. This fixture will then be rated: 12,960 Lbs.

"C" Shaped Lifting Bracket Load Test:

Materials Required:

1. *C* ghaped lifting bracket.
(1018 steel construction)

2. 2 slings

3. 2 shackles



4. 1, "D¥ sized concrete blocks (weight = 4050%)

1, Large C-Clamp (possibly 2)

i

6. MAB Crane

The fixture shall be free of all paint and primer before the test
begins to allow for the proper checking of welded joints. Do NOT load
test the lifting bracket with the rubber sheet glued in place!l!

Attach a shackle to the lifting bracket and sling it to the crane hook.

Connect a sling and shackle to a "D" sized concrete block.

Position the lifting bracket above the concrete block and place the sling
from the concrete block around the lower plate of the lifting bracket.

Use one, possibly two C-clamps to hold the sling in position directly
below the lifting bracket pick point.

Pick up the load to a height no greater than 6 inches. Inspect the bracket
for any signs of failure.

Test all four brackets and paint vellow upon successful testing.
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