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INTRODUCTION

conditions:
Maximum Internal Pressure (Px)
Internal Operating Pressure (Py)
Maximum External Pressure (Pz) .
Maximum Handling Load (PH) .

are so noted at the specific point of analysis.

page 47.

1976.
2

The contents of this report are the results of a stress analysis
conducted on the critical areas of the DP Ejection Launcher Inner Tube
Subsystem. It was determined that the hardware and/or assemblies
experiencing the critical load conditions were the tube, power cylinder
assembly, detent assembly, warm cable cutter assembly, plumbing fittings
and tubing. The stress analyses on these components and subsystems are
presented on the following pages in the form of mathematical calculations
1 and accompanying sketches without explanatory text.
. Figures 1-5 (pages 50-54) show how the components relate to the overall
. system and give more detail on the items tested.

The drawings in

H Equations and other data used in this analysis were cbtained from
r the Machinery's Handbook! and Formulas for Stress and Strain.?

The materials used throughout this analysis are 304, 316, and 17-4Ph
corrosion resistant steel, AMSS5700 series steel, and 6061-T6 aluminum
! alloy. The mechanical properties for all material used in this analysis
are shown in Table 8.1, page 46. In all cases the lowest specified
values were used to insure a conservative design.

Each area has been analyzed for worst case under the following
5,000 psi
2,000 psi

700 psi
25,000 1b |

Where worst case load conditions differ from those listed above, they

The final result is the safety factor (SF) achieved or in some
cases, deflection. These values are listed in the Summary Table 8.2,

! Machinery's Handbook, 20th ed. New York, Industrial Press, Inc.,

Raymond J. Roark. Formulas for Stress and Strain, 3rd ed. New
h York, McGraw-Hill, 1971.
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ABBREVIATIONS AND SYMBOLS

area (inz)

aluminum

alloy

bearing area (inz)

maximum bearing load (ibs)
bearing stress (psi)

corrosion resistant steel
outside diameter (in.)

inside diameter (in.)

modulus of elasticity (psi)
moment of inertia

inches

moment arm (in.)

pounds

moment (in.lbs)

v

number of threads

external collapsing pressure (psi)
pitch diameter (imn.)

ejection load (lbs)

handling load (ibs)

maximum internal pressure (psi)
internal operating pressure (psi)
maximum external pressure (psi)
thread pitch

pounds per square inch (lbs/inz)
radius (in.)

shear zrea (in.)

naximum bending stress (psi)
shear load (lbs)

shear stress (psi)
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hoop membrane stress (psi)
safety factor

tensile area (in.z)

maximum tensile load (1lbs)
tensile stress (psi)

thickness (in.)

Poisson's ratio

deflection (in.)

section modulus

shear strength (psi)

ultimate tensile strength (psi)
ultimate bearing strength (psi)
yield strength (psi)

bearing yield strength (psi)

diameter




smp o

! | NWC TM 3358 | i

{.O TUBE

MATERAL:. SEE TABLE 8.\, \ITEM S5, PAGE b
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. 14.50 §

ey l \S.00 \ﬁ
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PAGE 51
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S SQUIARE

1y Slab ARt
i,
1€y 9 SQUARE

7.0 POWER CYLINDER

1.1 CvyunoER WaALL

MaTteriaL: ee TasLe B.1,\1em |, PaGe 46 .
Sowving Fer SF
FIG 2,ITEM |, PAGE 52 700 Ps\

Seo00 P51 s,
2000 PS5

t R (meanN)

STRESS FROM INTERNAL PRESSUREDS

52 @ Px & GUL‘\’ e 61 = PK P(M&P\'J‘)
t
WHERE: B, 25,000 PSI , Rvean® 1091 IN., £= IBTS IN.

(5000)(1.0211%)
AB1S

THEN sq =

D4z 129,167 PsI 4—

EXISTING oF = Jug
SA
_ 80,000 PsI
T 729,161 PS
SF=x 174 44—

Sfl@ pY & d‘é S Sg = Pu& -Etmspu

WHERE 1 Py = 2,000 PSly Rugan = 109375 IN &z 18758,

9

- 4

.____.:>, — .:....-:—...——-J
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SHEETS 5 SQUAPE
S L SQUARE
S 5 5QuARt

THEN Sq =

w
i

(2000L1.092715)
AR

I, 667 PS| —

d
EXISTING OF = «gi-
X

30,000 PSI

-

“,Co(o-l PS)

SE = 7.5 ¢—

STrRESs Feom ExrveErmal Pressure

/
P=

£

Ty

e

B E
20 X \D
11875 3 S
T ——— 93
1.09375 30x!0 ) Lo
“’4<zgx(o° NSE
20 x 10>

P'- (1714)

| +(4.2857x16*)(24.028)

P’ (rr4)r 30’“03]
= ARA

PI

4483 Pst €4—

.14 Sy

P/
EXISTING SF =
%

4489 Ps|

Too P3|

SF = G4 44—
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CyuLinDz=R Walu ,THQE.A.!:E.D SND

SoLving For. SF

—d:2315 @ —

k.\o're 5 —
DISREGARD RoOD DIA

For Max. LoaD on | _,\
THREADS. et —
=

5,000 PSi 8,000 Ps)

S LaliAke
4 SGUARE

L1y

€1y

Lt S

% e
7 36% 200 SHEEIS S SQUARE

1

-y >
<

Aua-.a'

TS

L

_____/\

l
— | = 7.000 @ —

"TEnsiLE LoAD ON  |lem—Ds 2.2137 @———-
THREADED Porr 0N
O CvYLINDER Waul

T.= RA 3 A=’;IJ‘ (1854 W) = (0sa)(5.0406) = 4430/ N
o T = (Booc)(4. 4301)
T 17,'S\ Le ¢4—

i o 2ot

Tas T[o"-d7] = W“‘*)Kﬁ"""”)" w5

I A A

= (3 am‘,&sasn\ - Ld.ﬂ
Tp= 0613 N G—
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Ta - 2250
s Te .02 8

—
4]

T = 22,842 Ps i G4

EXISTING SF gu_'—l

Ts

|
|
1 _ 80,000 PS\
! " 20,842 PS|

SE= .84 €4—

7.7 Twreaoen CvunnsEr HeEaD

Materiac ! See Tasie 3.1, lvam |, Pace 46 .

[Doving For SF

FIG.3,\TEM 3, PaGge 52

NoTe
Disrecaro Roes DA
Fo MAX. Loan On
Cyrunpe HeEar - |

b

2.375-20UN 5,000 Ps\ 5, 000 PS\

—
.

Suear. STtnress OW @
TUGEACED TITIAN —— = 2.60S Qé
oF CyuinpEi HEAD

-

"L A= A.4351 (FRZV PAGE 9 )

»
ny)
r

-

e =
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= L
TA- e =N
Ty = T(2.3428)(25 )(20)

Ta= 2.6196 INT G—

T  22,i1si LB
Ts‘-‘ - =
Ta 3.6196 PSI

Te= 6,020 Pl €4—

‘ Existing SF

Sk =

Tensite Load On THReao Reuer Area OF
& 1000 Pl CvyLiNDER Pressuee,

ds
Ts
15,000 Psi

6,020 PsI

2. 49 4—

HEAD @ SO0 Ps)

(1854 2.625) - (2.3 sﬂ

= (.7354[(6.390628)-('5.@40625')]
Ta= 9817 IN? €4—
I
Ta

- 272,13V LB
28 Nt

Te= 272,564 Ps| G—

SF =

11

T, @ Soo0oPsiz 272,151 Le (FRom Pace 9)

ExisTing SF =

Our

Ts
80, 000 PS|
772, Se4 Pt

2.55 €¢—
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‘
|

t '

= 2000 LBS/jNE X 4.4301 INT

:E T ©2000 P =R (A) A=4.4301 N2 (From Pace9)
|

_T\_ =880 | S €4—

Ta= 2817 IN' 4— (From Pace ()

=L
' Ta

_ 8860 LBS

= O

INZ=

T-S = 9025;&55_/1 Nz<—

ExieTing SF = _6_\_:_

12

Ts

= 30,000 LBS/INZ
2,075 WBS/INZ

SF =222 44—




‘ MWC TM 3358

2.3 TracTion Roo
MaTeriaL : See TasLe 8.1, 1TeEm 2 | PacE 4¢

T

032 LB EJECTION LOAD

— B .scoia(d)

F16.3,ITEM S,
Pace 52 %
!

|
H
|
j

Sowving For, SF

i

V"‘\/—\

’ SHEAR STrESS ON , | :
THREADED RorTION|,  2.00 DialD) | ;
OF Ro®.

~—375-24 UNF |

T =R(A) A -I D"-%d" =.7854(2.00)-.7854( 400) = 301G IN2
= 2000 LBS/IN? X 3.016 INZ.

T, =co3z \Bs€—
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|

i
[ ;
i TA =T PD(E-,-)(\'\) Fo=.2430 | P.oe? (N=IC.S
* l = 34\G X .3430 ﬁ?iél X 16.5
|

= 3\4\b X.AAO X .0208 X\6.S

; Ta = .38 IN*¢—

L k=T
. B v

, = = G032 LRS
; : DEA] 1nE

. 3 T sleanes/int 40—

ExisTineg SF = {5
Ts

T2, Sc0LBS/INE

TlLAVW LRSS /142

SF=4.44 44—

Tensie, STrRESS ON Roo UsiNng Minor TureaD Dia

Neve: T = 032185 €¢—
TA=T{(.322&,)7' NoTte: 3228 = Minor Turean Dia,

=, 7854 x .|1042
Ta=z.0818 vt €—
Tg=Ty
Ta

- 6032 1LB%
0818 \N*

Tg=13 740 Las/int —

Existing SF = 6y = 145000 LBS/IN* -
et F '-\-':é' 73,740 LRS/1N% s +—
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2.4 TareapeED Hore , PisTon . CrLinpER,

NeTe: ThHeE PisTon & Rop maTerIAL 1S IDENTICAL

SO THE PREVIOLS THREAD CALCWULATIONS

For THE Rob ( PAGES 839 ) ALSO APPLY
TO THE PFIsTON THREADS.

2.5_Pin,Rop END

MaTteriAL : SEE TAsLE. 8.1, \TEM 2  PagE 46
Sowving For SF

o4
’C_\], Nete: ConsioE=
. ‘KP\N IN FIXED

4275 @ Pin (D)

[

FI6.3 ITEM 7 PAGE 47 I + tv:f

GO3?.LB
032 \BS

CONDVTION

S =T TiL=cozz Les(From PAGE (3 )
SL=co032 LBS4—
- 2
2
=.1854(.43715)
=,18%4-%./1914

Qp=.1502w  ——

Se= Su
S SA

= 0032LE8S
JB503 INe

SS‘ 401\35 .L.BS/no?- ‘——
Existing SF=4s -_uhs_qg;@?_sé&“ = 1.806 €—
Tg 40 13> LBY/\NZ
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g —— -

2.6 Roo END,THREADED |

MATCRAL: SE€ TABLE 8.1, MeMm | PheE 46!
SoLV\Wa FOR SF |

s

Ta~ l‘\'_&gé‘:,)"’—gs‘|s‘)t] 6,032 LBS
4 _
Ta™ 2376 IN* 40— -~ |
‘{'4‘ Fl(>3' \TEWG;
T_= 6031 LBS (FoM PAGE (3) 1. PAGE 5;
| . / ‘
Tt = :375X 24 UNF
> Ta " /—
A6 0¥
T = 4%,837 LBS/in® '
S 4" 1837 / ‘_ | ‘gbz¢
Ty = hasoLe T—
N PAGE 52
= L0 6,032 LBS |

036 +

Tor = 81,752 LBS/ AN 0——

81,7159 LBS/ vt
43,337 LB/ gv

<fF = .87 44—

EX\STNG SPF =

NOTE L \\ 760 LB WAS ORTAINED FROM VENDOR SPEC,
REF. SoutnwesT Prooucts Co.,P/N 2DREF -G.

16
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2.7 Cap . CrLinDER

MaTeriaL: See TasLe 8.1 \Tem | | Pase 46

Sowving For SE

|
| 2.0001A ;
: |
# |
;o ' s, |

z ! ‘ . s
? =+ 15 DiA /gEM4’ |
: Z(3) AGE 52 :
S Cl-}__ec%\/lALvs |
R SR —— Fie.3,ltem 22,
- |
6032 \BS co32LBS ;
- - l.ooDIA(D) |
! |
;

eozleas | GOB2LBS
|
V1
SERE
) L3 ~1.00-12ZUNF
20 N

AM uY
S—Fle.3, ITEMIG,
O I O PaGE 52
co32 LBz |

NoTe : THE INSIDE DIA THREADS on THE Crunoer Car
& HEAD ARE IDENTICAL $O THRE PREV'SUS THREIAD
SALCULATIONS FOR The Heao (Paces 3#/4) Aso
APPLY ToO THE

vyunder Car,

\ 9
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1
1

|
. ConaiDER THE TENGILE OTRESS ON THE THINNEST WALL
_sEcTIon In THE Creck VaLve AREA oF THE (NYLINDER CaR

NoTe : T_= 6032 L8S €—(From T_oN PAGE (3)
Ta =X D=Td*
; & &
= 785401000~ . 7854(.500Y |
= 7254 - \A63S |

l 2 Ta =.58ad— |

ST
T Ta
v = 6032LES,
S8

To =lo241 Las/in: —

mp o
.

Existing SF = 6y
Ts

= 30000 LBS/IN®
10,24\ LBRY/IN

SF =243 €4—

_ConsipER THE ShHear STress oN Jam NUT THREADS.
Note: T| = 20321 8S €—(From T on Pace 13)
Ta=TR(E)N) Po=1453, p=.0823,n=T.25
: =3)416 x 345Ax(2822) x 7.125
p ! 22416 X459 x.0416 x 7.125 | {

Ta=.880IN* ——

18 lo
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o

Ts =Il=
Ta

-0 LBS
880 1IN

g =eBs4e Les/in> 44—

' 2.8 BrackeT, CYLINDER

Existing SF =6
Ts

- 15000 LBs/IN*>

T e 854-BY/IN

SF=2.19 4—

MaTerIAL: See TaBLe 8.1, ITEM 2 Pace 46

Sowving For SF

2%

4

Vo b+

/o

Fi&.3,ITEM 10, PAGE 57_—'\ |
Iy

[

| -1 %4

N

/
+ 1

O3 LBS—Pp- -+ |

BENDI\MNE © 1LoooPsSL = bozi_L‘Bs (?AG«EIB)
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Saz

M

| Sp 8294 In-LBS

. 0931 (g3

M= o2 LIRS X 1.31S INS,  °
= 8224 I1IN-LBS

Z=bd® b=2.25ms. | d=.50 (NS..
G
=, (2.25)C - 50)"

Sg88:470 LBS/INn> G—

= 225ms x SNz
G

=.°9%15IN34’_

Exisvine SF =0x
e

. 145,000 Les/in®

88,470 LBs/inY

SF =te4 <—-

2.9 Mountine Serews , BrackerT Cyuinber

MaTeRAL: See Tamie 8.1, ITeEm 4 [ Pace 46

§0LV| NG FOR SFE
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' Ye

T
/ﬁ-u UNF x1e0”CsK A
G} | 6032\ BSPr -
N

-
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- | |
.3745 |
' LA 5+ 3/ -32398 |
/o |
191° | Y1 F=—=—= —— " |
aqQ° / a— I
| ‘7T ¢ \ r g /7 —1 1
| f
|
}
N Ta=.0878 IN®
(FROM MACH. HANDECQ(
f'ji a .‘_.'GO :
| < Conuicer 2 ScreEws ARE KIN T’HE TOTAL LOAD N
| o TENSION THEN CHECK THE REW, ,
- r Tl_= LM M = O LBSX[.B7SINS=I |, 3O IN-LBS ‘ ;
LR A =1, eB7S InS. | |
, ~ ;
‘ =5[11.310 m-\.es] ;
| L 1.6875IN3] ;
| 2.5 X G702 LBS 1
| - TL= 335 18— | ;
- Ta= o828 N 4— f
=T
: x TA
| 335)LBS
| = 0818 IN%
# Tg= 38,166 LBS/IN: €—
, !
| Exgrine SF =0y
? T
:“ =_921,000 LBSAN?Z
| 3B 6o LBS/INT
' SF a2.28 4— |
|
|
21 23 |
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ConsDer THE MAKX, BEARING LOAD ON THE Skin
RESULTING FROM THE FROJECTED AREA UNOER
THE. Screw HEAD.

!
|
|
|
|
| | 101°
|
i
|
|

: - Q 5
qQqe ) T r\ i
704 Z(D) B GN ‘
‘ N e ‘
‘ ’ o ! ,
F "' Ar=a oF conical surrace(INY) FROM MAHINERY
HanoBRooK, |
A=157088(D+d) s=VaZ+h? QF‘E(D‘CD :
A =1.5708(.2162)(7104+.3US) S =|(1ATSE4(.140)% o= 5(104- 3%45) i
A=l5108(.2162)1.0785) S ={O0274+.01G Q.=.1e4TSINS. |
- A=.3¢eIN* ¢4— s =\.04c74 h =.60-.020

S=.21c2INS. — h=)40 s @¢—
B =T TL=335118s (FROM PAGE |6) |
BL=3351Les 44—
- Ba=A A=36oIN*
Ba =_.3ccIN>¢—
B-By
=. Ba

- 2351 LBS
136G INZ

B =9,155 LBS/in> 4—

( - 6¥e - 56,000LBS/IN? = ..
ExisTing SF B R ya .12 ¢4—

-_ 24
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‘ 3.0 wanm CaeLe CutTer Assemery

{ 3.1 PisTon Housing
| MaTerAL: SeE TaBLe 8.1, \Tem |, Pace 44

Serving For SF
FI6.4,ITEM 2, PAGE 53

5 | =
i r ‘ a3159(d) R (Mean)—/ SECTION

NoTE:

THE E\s-mn HOUSING 1S | /2 SQUARE BUT BECAUSE OF 4 DRILLED
HOLES THRU THE HOUSING ASSUME A CYUNDRICAL TURE OF

\ 542" 0.D. % '$4&" 1.D. FOR THE FOLLOWING CALCLULATIONS,

+

Stress From INTERNAL Pressures @ = &:O'm.:

Sz=fz_stB_ P = S000 LBYINZ, R=.52351Ns. | L= 1094 nss.

. - SAOOLBS/INZ X 5235 INS
0 INS

9,723,326 LaS/iIN> 44—

ExisTine SF = Jur

S
y - 80000 LBS/INZ

23 A2 LBS/INt
o SF = 3.34 €4—




i ; WIC T 3358 J
l

InNTERNAL STRESS & R/ 4 4y

gz-a P:: R P‘(‘ ZoooLBs/m‘g R=.523518%.  L=.102410s, ;

~ 2000 LBS/IN*X . 5235 1M% '
A0941M8 ;

S, 29570 LBS/IN—

ExisTing SF =6y
S2

=20000 LBY/IN®

9570 (8%/1N%

¥ o SF=3.34—

cmpe

. !
Strese From ExTerwaL Pressvees € P& P

P = L
! *“'(“4><—)
p’_ .‘Oq4- 30)(‘03
= .5235| 1 + 4(_2*&&@_) 5238
2ex1os/\ Toaq,
—
P’'= 2089 3ox10°
| +4.2857Tx10"3x 4.785
P'=208a [ _20xI10%
B 1.0205

Pzcl4l LBS/IN: €—

Exiering SF= P = ctan8sy/IN* =g 77 €—
PZ 700 LBS/IN®>

24
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i

3.2 Fasteners, Piston Closure
MATERIAL : SEE TABLE 8.1, ITEM 3, PAGE 46

!
|
|
|
SowviNng For SF E
i
|
g

b

. FasteneEr: VIS3706-35, Y4 28UNF x 23, Long
| > 4 ReqD.,FIG. 4 4 lTem !Z,PAeé'

COM%lDER THE SHeA’ STRESS on FAsTENER THREADS
Tl-. PxA A -Z(d) -.7854(5\375) =,690 IN*4¢—

!
!

= 5000 LBS/INZX .60 IN*F

W T_=2450 LBS = 8¢2.5 LRSS ¢—
4 BOLTS

Ta= T RB(E)N) Ry=r2225,p=.03sT1,n=875
=3.1416 x 2225 (238 N 8 75

= 3.l4leX 2228 X . O1T85S . B.IS

Ta =-1092 IN2 € —

Ts = l
Ta
= 825 LBS
102 IN=
Tg = 1898 LBS/IN* 4—

ExisTing SF = Gg
Is

- S7500 LBS/AN®
7898 LBs/INT

SF = 7.2 44—

25
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t

i
i |
- —_—— ! —— ———

; ConsiDER TensiLe STress ON MiNiMum THreEACED Dia.
? T =8¢2.5 LBs 4— (From PAcE 20)
l TA"-‘}_DZ D= t\imorz THReEAD Dial = 20672 IN,

= 7854(.206W |

=.7854 x .047257

Ta=.03234 N2 — |

Tg=TC
Ta

3 - 8625 LRSS
:‘f 0334 INT

T =15,823 LBS/IN

ExisTing SF =0u.r
Te

- |55 000 LB/ IN*
25, 823 LBS/IN®

SF =6.00 4—

26
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4.0 DETENT ASSEMBLY

4.

{

DETENT PIN

S =R, =25000LB 4—

Sowving For SF ON HWANDLING SsHEAR

MATERIAL : SEE TABLE &.1 /\TEM ’l) PAGE 456

Sa

=)

il
4

- p?

s | f Fla. 5. ltem 3,
L —~—l l /_ PAGE 54
— o
fe——et— 750 ¢ (D) |

=(185)150)"

S

(-1854)(.5615)
4418 jut 4—

S,

25,000

Sa

4413

56,587 UBS/IN> €—

Js
Se¢

_ 712,500 LBS/IN-
56,581 LBS/IN®

SF=1.28 €4—

SF =

27 l?




NWC TM 3358

4.2 COVER

SowvinGg For DerLecTioN

MATERIAL : SEE TABLE 8.1 ITEM | ,PAGE 46

b1

I

-

L)

]

PAGE 54

.
T [/
Fia SJ'TEM 2_/ ,

|
|

|

l

N

V.

1t

7

!

!

3 (PO -1)

L.’lsad)

r-———-’)..45¢———

|

Max %A‘r Px -

lomZet?

e Max (= (33(‘50003&"&(,\“’-!]

G <n|_—“>1(’2 Bxl o")(. a37g)3

- CB)(Sooc)‘&B .8462) - C[

1o (2.8462) 7 (28%10°)(:0SZD

(3)(5000)(13.1933)

(7.4019) (28 Xi10°)

206892.5

349, 49006 %0

28

000892

iNsl—

30
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S

MA AT B = 3) R (13.7923)
*g AR 349.490G K10

) (2000)(13.7933)
3454906 % 10°

82159 .8 = .0002368 INsS—
3494906 x |0°

5 4.3 FasTeENERS, Cover (4 ReaD)
| MATERIAL: SEE TABLE B.(,\TEM G,PAGE 46 |

- N
| FIG S ITEM 1 .
i PAGé\54M TTUA

ey

| Fie.S ITEM 1|, PacE 54
? (38 -24) ‘

. SOLVING FOR SF AT P, & Ouir ano Py wg:

T

L = .0878 INT (MACHINERY'S HANDBOOK)

2
Toar B o= 1{—(’2-45)(R\

= (1854)6.0025)(5000) = 23572 LB 4—

T at R, = ‘;.‘:(fz.afs)’ (Py)

= (.1854)(6.0025)(2000) = 9,429 L 4—
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NWC TM 3358

Toar P = T _ 13,572

@)(T)  (aX.o8T8)

|
!
1

i

235712
= - = &7, 11 2
—=1; 11ges/ine d—
Q‘l 5‘: AT Px &GULT - _%;r—
Tg
L\ T5,000LBs/IN%
- a:;,.'(,ne\_E>'5/“\"7"ii
SF = 2.6\ 44—
T, aT R, = T = 2472
N @XTa)  (4Xos1a)
9412
= —i—-—a—: 26, B4-8 LBS/IN%
3512
SFat R &0, = —4
oe Y =

- lls,ooO\.SS/\N‘*—f
T 206,848 LB3/INT

SF = 4.28

4.4 Housing

MATERIAL : SEE TABLE B.\,ITEM |, PAGE 46
Sowvine For SF

Nore: Atmicuen THE DETENT Housing 1 RECTANGULAR
THE FOLLOWING CALCLLATIONS wWiLL GE %A;EDD
Q ‘l .

ON A CYLINDRICAL SHAPE OF 374" 0.D. X2

30
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'

t
- i
L

{

}
.
h
‘}.
|
.

- Fla S, lvem |
PaGce 54

N

Al

S

// K AV
' SN IRNR
, / NANIAN N \
Fie 5 \1Em 2 R (MEAN)
PaGge 54 2746" I
| ala B

N

3

Stress From InTernal Pezessuvnes

%SZW/'RFPX_‘:R R(= 2000 LBS/INZ R= |.42191Ns. (L =, 4001 1Ns.

= 2000 185/IN2x |,4219

NS

LA062 INY,

S, = 1000 LES/IN- —

ExisTine SF = 6_\_(_

31

Sz

=_30,000Lm3/IN%

7,600 LBS/iIna™

SF=4.29 44—
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| |

JUARE

DR SN

N
PR

Kt

g L SOuA
v LRI, 5 SLUskE

S, w/ K = P,% R R =5000LeS/iN% R=1.4219INS. L=.4062 NS

= 5000 LBS/INTX 1.421 NS,

S,= 17502 Les/\W* ¢—

<2062 NS,

LXISTING SF =CuLT

S, *
80,000 LBS/IN*
=T17.50Z LBS/IN=
SF=4.57 ‘-—
STress Fancem ExTERNAL PRrEssuré :
!
i “[* = )(33]
..4062 B 20x10°
1429 | +4 .L_leo‘-'> 1,429
28 x \0®/\ .4062.
30 x 103
=.2856/ | + 2.0114xIG (12, 2534)‘l
[ 20x10%
-.-,2856_ 175382 .
P'= 0,833 88/in> — ]
, :
ExeTina SF= |
= i
- b ®33Le/n? |
T[00 LBs/IN=
SF z 9.7 €4—

: 34
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Note * Checxk The OneEar STressS OM THE HousiNG
Flamge UsiNGg THe HaNbLNG Loas (Ry) -

NoTe { FLaNGe s .50 Tuk 4 PLaces
JAER.Y — — -l
, S
gus . R I
. NOTE : FLANGE 1S
33125 ' 2 IN. WIDE 4 PLACES |
. ' f !
b, = L ! \ .
. W | ii{ FlG. B PAGE 54 I
- »z(? ‘l
!' ; F 7.2 —b !
E o 5.00 —ie '
| v |
| Tu |
{
| |
CTes %"_ > M=(R )(azm) = (25,000 )(3.31S) = 89062.5 IN-Lb !
| Q= 5.00 IN. |
]
T - 89,067.5 in-Lp ‘
| | L°  sS.co N |
i I
T = 11,813 L ¢— ;
i |
|
i Ta = . B0S IN. X L.00 N, X2 FLANGES |
i !
3 . Ta= 2150 't ¢— E
n | |
(
B PR . 1%8 3% = 1,917 Psl 4
‘ TA 7.1750 1IN
S Js _ 15,000 PSI
IL ExisTing SF = PR TE T .89 4—
|
| 33 35
> e e 4
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|

Quakt
GQUARE
QGUARE

btz

4.5 FasteNERS., MouNnTING

MaTeRIAL ¢ See TasLE 8.1, \tem 4, Pace 46

SowvinGg For. SF

Fia. 2. ltem I 559 :l /
1G. L, ITem i, a5
Pace 51 « 2

b e '
2.312% .
{ 1
2R ¢

R =0,027Le
ElscTioN Loap

PH= QS)OOO L% -
HanoLing Loap

Note : In THe Forrowin® CacCutaTions CaNsIiOER
OnNE S\oe Free & Thwe OTHeR Sioe HINGED

WITH & ScREwWS TAKING The Toral

IN TensION THEN CwWeck Tue Tg & SF

Screw Lsing P & Ry,

34

- \ Fle 3, Pass 54

Fie 7, ITem \l,;
Face 51 !

|
i
|

LeaD
Penr

3b




| MC ™ 3358 |
| }

camp o

|
Tow/ PE=£[—“£| M= R xARM =603 2BS X 33125 INS= 19,981 &S
| =330\, |

;

!

=25 \298\ IN-LBS |
.50 (N.

=28 x 3633 \B

T = 20825 R s @— : |
Tp= o8781n2 4— (From MACHINERY HANDERGOSK) |
: TS = T.L

Ta

208 BLES
T .O0878INZ

Tg =123451L85/1N €—
| Existineg SF= &
Ts

- 91,000 LBYIM%
\C, 54—5LBS/\N7.

SF = 8.80 €4—
Tow/ R, =4l_[lM£| M= FRix ARM=25000LES X 2.3125 INS=BZ8IZ I4BS
Q=550\u.
=.zs@:e\2 IN -LBS]
5.50 .

.25 = 15,057 8S
T =343 e @—

Ta =.9878 IN* €—— (FROM MACHINERY HANDBOOK)
To= T
A

35 37
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-

£y 3 $Guar

|
" ConsiDER THE MAX. BEARING S5TRESS On Tha SN

THE. DCREW HEAD UsING LW/ R=om82see T w/Ry= 3164 Lo

Ts 3164.>L8
0878 IN-

Tg =42,8174 Lbs/c N —
ExisTing SF =6y
TS
. 91,000LBs/IN>
42,874 L83/INZ

SF =212 4——

RESULTING FROM THE PROJECTED AREA LVNDER |

A= .36 N> €— (FrROM PAGE 22)

R
BL=Tw/R
BL = 908.25B 4—
Bp= A; A=3ceN?
BA aes 3)41 4‘_
Bs= ?’_l-
[ ] BA
= 90825 \®
Bbb \N?
Q: 24872 LBﬁ/\M-L“_'
Exiatine SF =6vyp
Be |
= 56.000LBY/ N |
2482 \8Y/ it
AF =22.5 44—
36 .33(
. _ 1
L -y - ,z_d
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BL=Tw/ R
Bh=.3M4'—
Ba=A A= 3Nt
Ra=.266 N —

Bg= By
Ba
= 2164.3LHp
366 INT

Be=10,285B5/v- €—

ExisTine ©SF = Gyg

37

Bs

- 56,000 L3%/IN®
10,28 5\ 8S/In>~

SF =5.44 44—
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le\DE

PacE 51

3h
a2 150 5

THRU SkINE@
4. CORNERS,

| Fle 2,ITEMS

Bou

-

6 .
(MEAN THICKNESS)

5.0 LockouT Bar, DeTeENT
MateriaL: See Tase 8.1 1TeMs | € 5 Pace 46
Sowvine For DesrecTion(Y).

/?b =2"

=5k

| }

4

PAC:E.5/ b=

4" LONG

| NoTe : ConsiDER ALL EDGES SUPPORTED WITH UNIFORM

LOAD OVER SMALL CONCENTRIC CIRCULAR
AREA OF RADIUS To.

R:’_!E( .750)7'

=.7854%.5625
Ta= 442 IN*4—

Ts* 21,123 LRSS

442 IN®
f'\"s =47,789 \BY/IN> €—
|

LockouT Bar b="wite ,a=4Y2 Lone T = Fo HiAN e
Y= 203 Ts B (mz-)

WHERE § 1g =1

1 MEE 301 +0.462C Ta
Te= T Tek Zt 437577"1@750323] b= 2.00 NS
A "smcE- 6aeh- 4415) =3,84.6( STEEL
TL=2L\Z3LBs4— =2 -z-ra(Ax.uMwum

E = Zex\g“'ésrea\.d
1O ) ASCALUMINLIMY

t =3125 (LackouT RAR)

=.250( SKIN | TUBE)

L= % =1 = 2.?_2(‘&:%“‘i

43

38

b= 2 = 336(sKIN).
a., 5.5 !

Fie.s, ITEM 2-?

1" WiDE xa-'

x)

= o

|
|
i
|
i

w0
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|_ockouTt Bar - DeFLECTION

D)

3.84G02(28x%
= 0,203 X477

= 133,779
12 044,553

=z 0.203 {(4‘178&3( 1.0Y%(3 2465
109) 31253 (| +0.402.X,222%)

x13.19

V4,779 X 2B X 10X 3.0305X |.001 |

= Y =:01058 INS €— DerFLecTion on LockouT Bar

:"35:: TU __B €

b'-_- 2" WipE »QFS %' Lone SE= Vi T

Ta Ta=a xb

% To=21123LBS

4,50IN%

b oy = 0.203T Bi(mz-1)
Z‘? f Mz E 12 (| +0.4&2cH)

Tg= E Ti=2L)23 LBS ¢—(PAGE 32)

j 450 \N.x L.OOIN,
| TA=_450 [N? ¢—

Tg=4694LBs/INc 44—

WHERE 1= TL |

TA '

Y =2 3 2.9)*(2 7178%- 1)
21182 (1IOX10%).250 .

| +0.462 X .33

= 25603
: 1,213,530

Y = 0.203 464X 4 X E, 1173
. T7.TIT3IX IOX 10°X0.0156 X |.008

DEFLECTIO

L. : INTHE MOS

L Y =.02109 NS, 4— DeFLecCTION on Tuss |

NOT.-_.THE DETENT PIN RAS A TOTAL _ENGAGEMENT DEF’TH{

S OF .SO INCHES . THE MAXIMUM |
N 1S 02109 INCHES , THEREFORE |

39

THE DETENT PIN CANNOT BE.C.QME. DISEN GAGED.

4l
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!

.0 PLOUMBING Li\Nes |

!

MATERIAL: SEE TABLE B\ \TeM | PAGE 46

t

SoLVING FoR %F g
|
l H

!
: S
'. g - - ®
: ‘ ;EIL
r o ! R (Mens)

&2, viem 23, ;
Pate 51 r

|
|
i
|
|
|

StressS From INTERNAL Pzessures |
- ™ -— - !
Py = 2000 \BS/ANY, KE&K A3 W%, €= .049 9% |

g = AR _ (2o00)(le3)
i t 049

67' T 6,653L85/ 0% 44—

J XI5t SFE = g‘-‘l——
S

= 3opco LBSANY

#
t 6,@53L3§/(Q7'
[ SF = 450 44—

: 42
L,—;‘_, M__; ,- — _ | . mé
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|
P = So00 LBS/NY, R, SI630s, £ =, 002105
l

| s = P R _ (Sooo)Q | % )
% EE—— -—
o , 049
S, = \gb3T LBS/ N ¢—

EX\ST\NG SF = Syt

0 e
' = = 80 000 (..Bs/m"'
| ., \o 63 Z LBY N
P+ ' sFz 48\ <4+—

Stress FroMm ExTerNnaL Prcssure

. E éy
Pl =
& [
, _  .04&9 20K O°
RNT N T AP
Qx)uo"\) 049

P = 3610 \85/\0+ 44—

(
EXISTWNG <F = ‘g'
2

- 8 610 LBS/\N™
o0 LB/ 10

S = .20 44—

41
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I

3
|
MATERAL: See TABLE &.\ \TEM \, Pk&eqe

|
|
| 7.0 PPe AND TUBE \TNWGS
l
|

Sobviwe FoR SF

|
I
|
I
i
|

| A 1
Yo-27 NPT PLG: 33398
| - 3635\ B

L |

TEVSILE STRESS oM TrHREADS
?9‘—.%@%\}5, P= 03704 n=6.75

TaT TRI(E) n = 346 ) 3e351)( °37°q'>c 15
NG \A—L‘(b e —
S T = P ®)
? = (5,000 *-65/\&) ,0813 IN”
| T, = 43%65LB5 €—

D= \*\tp)g‘s%a?j

A
o
A= 0813w &—

T, = To = 83585 o 3050 ies/it 4—
; Ta A¢TT76 W '
e - dy . 1S000 LBS/in%
k T 3,056 LES/(,Q"

SF =T 4.9 44—

. 44

R SRR
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[
MATERIAL: $EE TABLE B.\, ITem |, PACE 45
SOLVING FOA SF
— .2364¢ {
Va4 NPT FiTiNG (\/\/\,\,\/\/ T
§ \r - 1739 P |
” ;_ T, = %@4‘11393"-Q%4—ﬂ = 0749 W 44—
.. T
, :;- ‘ ’ 2
T = P&) A= TUDY <3041 ( 364)
& 4 :
= SPooLBS/iInt(e 1041 (0T ,
k § e ) A=~ 10dl Wt g
'T<.= S0-SLRS — |
To= o o= 520583 - (o4o iBs/int 44—
f TA 0749 \N*" 7
. = Cu~
| SF =
SF = 80,000 LB/ iINY
6194'9 LBS/ \)Q"'
SF T nsl 49—
4
43

N A i bt ik otk Haaiti B ant Rea
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u x ———— ——— .
. RPN p ™ N . ’
J

i
MATESRIAL:, $SEc TABLE 8. |, \Temy, PAGE 45}
Sou\W e TR SF !

FLARED Tuke FiTTING FoRrR 3/6 Tuge [N Acc.oQDANcE I

WITH M83365T-6 |
/1 =IBUNF - 3A
4943 MINOR |

\ ]___(;\_--ua_\ J-.233¢
f. | |

41 B~ - -;‘

L__AU;__,_W,/

Ty * z_;_[@m)"—@qz)j = 1068 \OF —

T = Py(A) A= T pr= 3.4k (293)" "
& 4- |
= Sp00 LBS/0r(, 067 ) . l
] A= 067 IN" 44— |
T = 37 L8 44— - |

- T = 337LBS - /
T = - = T 3\Ss LB * 44—
> T AOLB T ! Al

80 000 LBS/IN*
3,155 LBs/1n\¥

S¢ =

44 4¢
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€
ARE

2 389 200 SHEEIS 3 SQU

8.0 SUMMARY

THE RESULTS OF THIS ANALY SIS SHOW

A CONSERVATIVE MARGIN OF SAFETY

MO ST CASES.

IN CERTAIN CASES DEFLECTION
WAS CALCULATED ON THE ASSUMPTION TWAT
IF THE DEFLECTION VALUE WAS VERY
SMALL , FAILLRE WOULD NOT OCCOR.

IN

MAXITMUM LOAD VALUES SHOWN IN TARBLE

8.2, PAGES 47-49 , THAT DIFFER FROM

THOSE LUISTED IN THE INTRODUCTION ARE

THE RESULTANTS OF APPLIED DESIGN

LCADS.

45
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