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INTRODUCTION

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
and accompanying sketches without explanatory text. The drawings in
Figures 1-5 (pages 50-54) show how the components relate to the overall
system and give more detail on the items tested.

Equations and other data used in this analysis were obtained from
the Machiner j 's Hanalook' and Formulas for Stress and Strain.2

The materials used throughout this analysis are 304, 316, and 17-4Ph
corrosion resistant steel, AlIS5700 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
conditions:

Maximum Internal Pressure (P x) ... ......... 5,000 psi

Internal Operating Pressure (P y) ......... ... 2,000 psi

Maximum External Pressure (Pz) ......... ........ 700 psi

Maximum Handling Load (PH) ........ ......... 25,000 lb

Where worst case load conditions differ from those listed above, they
are so noted at the specific point of analysis.

The final result is the safety factor (SF) achieved or in some
cases, deflection. These values are listed in the Summary Table 8.2,
page 47.

1 ,lachinery'a Handbook, 20th ed. New York, Industrial Press, Inc.,
1976.

2 Raymond J. Roark. Formulas for Stress and Strain, 3rd ed. New

York, McGraw-Hill, 1971.
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ABBREVIATIONS AND SYMBOLS

A area (in )

Al aluminum

ALY alloy

B A bearing area (in )

BL maximum bearing load (ibs)

BS bearing stress (psi)

* CRES corrosion resistant steel

D outside diameter (in.)

d inside diameter (in.)

E modulus of elasticity (psi)

I moment of inertia

IN. inches

Z moment arm (in.)

LBS pounds

M moment (in.lbs)

m I/V

n number of threads

P external collapsing pressure (psi)

P, pitch diameter (in.)
D
PE ejection load (lbs)

P handling load (lbs)

P maximum internal pressure (psi)x
P internal operating pressure (psi)

P maximum external pressure (psi)

P thread pitch

PSI pounds per square inch (lbs/in2 )

R radius (in.)

SA shear area (in.)

SB maximum bending stress (psi)

SL  shear load (lbs)

. S shear stress (psi)

4

t 4.
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S2 hoop membrane stress (psi)

SF safety factor

TA tensile area (in. )

TL maximum tensile load (ibs)

TS tensile stress (psi)

t thickness (in.)

v Poisson's ratio

y deflection (in.)

" Z section modulus
I

a shear strength (psi)
s

aULT ultimate tensile strength (psi)

i %ULT ultimate bearing strength (psi)

a yield strength (psi)y
aYB bearing yield strength (psi)

diameter

5
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