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BELOW-THE-HOOK LIFTING DEVICE
Engineering Note Cover Page

Lifting Device Numbers: P FD
FNAL Site No.: Div. Specific No.: 5 '4" " Asset No. —
if applicable / if applicable if applicable
ASME B30.20 Group: Groupl  Structural and Mechanical Lifting Devices
(check one) Group I Vacuum Lifting Devices

Group I Magnets, Close Proximity Operaied
Group IV Magnets, Remote Operated

Device Name or Description: Lab £ Counter L//niff“”lq&f Fixture E 815

Device was: Purchased from a Commercial Lifting Devme Manufacturer
mfg. name:
(check all applicable) /D@szgn@d and Built at Fermilab MD ~ #856373
Designed by Fermilab and Built by a Vendor
Assy drawing number:
Provided by a User or Other Laboratory
Other. Describe:

Engineering Note Prepared by: Dm’i V. M J(“if/ﬁ»ff \ Date :

Engineering Note Reviewed by: £ hejir ’\5 [om9 Date: _

Lifting Device Data: -

Capacity: [, 50 Lbs

Fixture Weight: /12 b5 Lbs

Service: @g_fmﬁ / heavy severe (refer to B30.20 for definitions)

Duty Cycle: ____~" 8,16 or 24 hour rating (applicable to groups 11, and W)

Inspections Frequency: Normal Sevvice Laus f’)%;%/h g C Lass [‘i cativr
Rated Load Test by FNAL (if applicable): Date: Loa,d

Check if Load Test was by Vendor and attach the certificate.
Satisfactory Load Test Witnessed by:

Signature (of Load Test Witness):

Notes or Special Information:

The. @vx?fifw{ cal el ahions wer e based ow a ﬁf,yj Qj JL @ﬂ/,;?.ﬁb é;’ﬁ
/ ull

/] Z’/)’7f
(;gfm7l7 {;VF“ 1, 250 Lbs.

- g . ,
Ardy STt K 2/28/ 2000
Fermilab ES&H Manual 5022TA -1
Rev. 5/98




LIFTING DEVICE
LB E C.,,Ow\:\'ex; [ HW\ %: Py e & 8l
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DEVICE NAME:

R VR A
ENGINEERING NOTE NumBER: 0 1 B4

A 3 &,
prawing numBeR: MDD -2956%0
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U\v‘-/\ R AYTNTGY

. I \ o
LE STANDARD: p@, \x(fmk)f\a For f\lu\m\\’\u\w\ J‘Tm&me*w )»%isw (Mio»\

APPLICAB

e oy &4
JARATED LOAD: P00

ATEST LOAD:

P

TEST LOAD PERCENT: 120 %

LAST LOAD TEST DATE:

A

COLOR: _Huminun

ISTRESS CALCULATIO

U et 4
iy L Y el

@ one ?{3 y . Ateldd

- O e an
Date: S Y4

Reviewed by:

REMARKS:

OTHER

IDENTIFICATION:
Engineering Note Number & Rated
Load Must be Cleary Marked COn a
Conspicuous Surface.
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Beam Type: AL T 6xdxdl

Simple Support

Center Load

B oe:= 10000000 T 2= 21.99
{z = d/Af)

{let vt =

Moment Calculation:
¥

M o=
b 2

Deflection Calculation:

VAN =

48 BT

Srtreass Calcouvlabtlon:

40000

M - ] //"/
3 //

0 by 1

§ o= T.33

.01 for channels)

{(ungupported Length)

Stregs

Don Mitchell

L oe= 116

Max Moment:

M = 36250
mid

ymax = ~0.,18485

Max Stresa:

5] = 494542974
midl

Deflections

s i

9/2/92
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Type of Stress Type of Member or Component S::c. A"“‘“:‘; Stress, Table A06
. i
Allowable Stresses for
TENSION, axial, Ariy ension member: 1 - BRIDGE and Similar
net section
Type Structures
Rectangular tubes, structural
17 s — —
shapes bent about strong axis ‘I D"E N\ 2 6061 T6’ T651’ T6510’
TENSION IN —T6511 Extrusions,
BEAMS, Round or oval tubes —OO»@ - 3 21
extreme fiber, Sheet and Plate,
net section Shapes bent about weak axis, [l Standard Structural
rectangular bars plaios 4 < Sh Rolied Rod .
apes, Rolle: od ana
On rivets and bolts 5 30 Bar, Drawn TUbe’ Plpe
BEARING On flat surfaces and pins and on bolts in slotted 6 20 6351-T5 Extrusions
holes 4
Allowablf Stress, Slende Allowable Stress, ksi Sienderness Allowahlel Stress,
ksi, Limit, S Slenderness Limit, S ksi
Slenderness < S, r Between S, and S, ot Slenderness = S,
COMPRESSION L L 3 45,000
IN COLUMNS, 17 o ™ e (Liry?
; All columns i
axial, gross L )
section
Outstanding —ib- b - ‘“!’
flanges and legs I +
COMPRESSION b
Flat plat th f—=—
IN COMPONENTS | & P2 ™ <
OF COLUMNS, £ N/~
supported
gross bl
section Curved plates X ”
supported on both L
edges. walls of
round or oval tubes
Single web beams
bent about strong —I—T = E ===
axis
Same as Specica-
Ry Ry Ry tion No. 10 (See Par.
Round or oval tubes
COMPRESSION 7
IN BEAMS,
extreme
fiber. gross . t—{—
5 Solid rectangular
section
beams - I ZE
Rectangular tubes 1
and box sections
COMPRESSION — b~ ] B
[N COMPONENTS | ulstancing By =
OF BEAMS. anges
(comp
under uniform Flat plates with b P"_.1 b
compression), both edges . . . ’ e — ’
gross section supported /—\—/_ e S U Seeh A ® - G
Flat plates with w b b 4,400 g
= 2
COMPRESSION | compression edge =1 b e I : oar 4
free. tension -T Al 2 d S 3
IN COMPONENTS & SiBEoHEd . e & ¥ v ;
OF BEAMS, 86 SUPPOTLE : : S e SRS : : :
(component Flat plates with \«k m 16.1.0.24"
under bending both edges 1; /'\4( . L ! -
in own supported 4 & ; B oy N
plane), - . -
Flat plates with [ 0.4d,
Ez(c,tsfon horizontal stiffener. T TT]&‘
’ both edges !" 1'“
supported Ao
Unstiffened h
SHEAR flat webs
IN WEBS.
gross o B [
section Stiffened flat webs l :IEU]}‘ 21 (a./t)?
- Oe= o./\/l+o.7(n,/az)!

| WHITE BARS ‘ apply to nonwelded bers and to welded farther than 1.0 in. from a weld. apply within 1.0 in. of a weld.

() For all thicknesses with filler alloys 5356 or 5556. With filler alloys 4043, 5554 or 5654 values apply @ For all thicknesses with filler alloys 5356 or 5556; for metal
to metal 0.375 in. or less in thickness; for greater thicknesses multiply allowable stresses by 0.8. 0.375 in. or less in thickness with filler alloys 4043, 5554 or 5654.
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welded construction

TABLE 7.1.3.1.
GUIDE TO THE CHOICE OF ALUMINUM FILLER ALLOYS
FOR GENERAL PURPOSE WELDING

Base Metal— 356.0, A356.0 6005, 6061,
welded to 319.0. 333.0 A357.0. 359.0 7005. 7046 6063, 6101,
2340, 3554 212004435 SHp0 8720 7146, 710.0 4151 6901
Base Metal | C355.0 A444.0 513.0, 514.0 712.0 6070 6351, 6951, 5456 5454
1060, 1350 ER4145¢,i ER4043i f ER4043e.i  ER4043 ER4043i ER4043i ER5356c  ER4043¢,i
1100. 3003
Alclad 3003 ER4145¢,i ER4043i,f ER4043e,i  ER4A043i ER4043 ER4043 ERS356c  ER4043¢,i
2219 ER4145g.c.i ER4145¢,i ER4043( ER4043i ERA043/.i ER4043fi  ER4043 ER4043i
3004,
} FR4043i ERA4043i ERS5654b ER5356¢ ER4043¢ ER4043b ERS356e  ERS5654b
Alclad 3004
5005, 5050 ER4043 ERA4043i ER5654b ER5356¢ ER4043¢ ER4043b ER5356e  ERS654b
5052. 5652a ER4043i ER4043b, i ER5654b ER5356¢ ER5356b,c  ERS356b.c ER53566  ERS5654b
5083 - ER5356¢,e.i ERS5356¢ ER5183¢ ER5356¢ ER5356¢ ERS183  ERS5356¢
5086 — ERS5356c.¢.i ER5356¢ ER5356¢ ER5356¢ ER5356¢ ER5356e  ERS5356b
5154, 5254a — ER4043b, i ER5654b ER5356b ER5356b,c  BER5356b,c ER53560  ER5654b
5454 ER4043 ER4043b, i ERS5654b ER53565 ERS5356b,c  ER5356b,c  ERS356b  ERS5554c,e
5456 — ER4043b, i FER5356¢ ERS5556¢ ER5356¢ ER5356¢ ERS5556¢ —
6005,56061, 6063,
6101, 6151, 6201, ; ER4145¢,i ERS5356¢,¢,i ERS5356b,c  ERS356b,c,i ER4043b,  ER4043D,0 —
6351, 6951
6070 ER4145¢.i FRA043¢,i ER5356c,e  ERS3S6c.ei ERAGA3er  — R —
7005, 7046, 7146,} ERA4043i FRA043b,i ERS3560 ER503%¢ -
710.0, 712.0

511.0, 512\0}
513.0, 514.0

356.0. A356.0,
A357.0. 359.0
413.0, 443.0,
A444.0

319.0, 333.0,
354.0, 355.0,
£355.0

[ER4145¢.1

ER4145¢,4,i

ER4043D,1

ERA40434d,i

ER5654b,d

a. Base metal alloys 5254 and 5652 are used for hydrogen peroxide service. ER5654 filler metal is used for welding both alloys for service at
150° F and below.

b. ER5183, ER5356, ERS5554, ER5556, and ER5654 may be used. In some cases, they provide: (1) improved color maich after anodizing
treatment, (2) highest weld ductility, and (3) higher weld strength. ER5554 is suitable for elevated temperature service.

Th D oD

e e

62

ER4043 may be used for some applications.
. Filler metal with the same analysis as the base metal is sometimes used.
ERS5183, ER5356, or ER5556 may be used.
ERA145 may be used for scme a
ER2319 may be used for some applications
FER4047 may be used for some applications.
ER1100 may be used for some applications.

Timnsimmn
ppacancnts.




welded construction

1100 «Base Metal
RIS RIS RITON RIvYE 3004 1060 welded 10
5254a 5086 5083 5652a 5050 Alc. 3004 2219 Alc. 3003 1350 Base Metal |
ER4043e,i ER5356¢ ER5356c ER4043( ERI1100¢ ER4043 ER4145 ER1100c  ERI1100c 1060, 1350
o eor . " ) 1100. 3003
ER4043e,i ER5356¢ ERS5356c ER4043¢,i ER4043¢ ER4043¢  ER4145 ER1100c¢ — {Aiclad 2003
ER4043( ER4043 ER4043 ER4043i ER4043 ER4043 ER2319¢,f.i e e 2219
R5 35 ER5356 ER4043e,i ER4043 ER4043 {3004‘
ER5654b ER5356e 5356e el 3e e e e —— Alclad 3004
ERS5654b ERS5356¢ ER5356¢ ER4043e.i ER4043d.e — e e e 5005, 5050
ER5654b ER5356e ER5356e  ERS654a,b.c e e —— e — 5052, 5652a
ER5356e ER5356e ERS183e e — - —— — e 5083
ER5356b ERS356e - — — - o e e 5086
ER5654a,b e — - — — —— — o 5154, 5254a
Notes:

1. Service conditions such as immersion in fresh or salt water, exposure to specific chemicals, or a sustained high temperature (over 150° )
may limit the choice of filler metals. Filler metals ER5356, ER5183, ER5556, and ER5654 are not recommended for sustained elevated
temperature service.

2. Recommendations in this table apply to gas shielded arc welding processes. For oxyfuel gas welding, only ER1100, ER4043, ER4047, and

! ER4145 filler metals are ordinarily used.

{ 3. Filler metals are listed in AWS Specification A5.10-80.

4. Where no filler metal is Jisted, base metal combinations are not recommended for welding.

ALLOWABLE SHEAR STRESSES IN FILLET WELDS
FOR BUILDING TYPE STRUCTURES-ksi
(Shear Stress Is Considered To Be Equal To The Load Divided By The Throat Area)

Filler Alloyi 1100 4043 5183 5356 5556 5654
5554

Parent Alloy

1100 32 4.8% — e —
3003 3.2 5 — e R e
Alclad 3004 5 8 7 3t o
5052 e 5 8 7 8.5 5
5083 — e 8 7 8.5 o
5086 e s 8 7 8.5 —
5154 e e 8 7 8.5 5
5454 e 5 8 7 8.5 o
S456 - e 8 7 85 -
6005, 6061, 6351 - 5 2 7 8.5 5
6063 e 5% 6.5 6.5t 6.5t 5
tValues controiled by the shear strength of the parent metal.
tMinimum expected shear strengths of filler alloys are:
: Alloy 1100 7.5 ksi Alloy 5554 17 ksi
i 4043  11.5 5556 20
5183 18.5 5654 12
i 5356 17
*8 ksi for welds joining rousid or oval members subject to bending and loaded transversely in 63

socket type base assemblies for alloy 6063 lighting poles through 0.375" wall thickness, when
welded in T4 temper and artificially aged to T6 temper following welding. 5.9 ksi for lighting
pole 6063 tubular joints other than socket type.
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