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SSC Cold Bore Tube High Pressure Test
Summuary

This note describes a fixture, provides basic calculations, shows piping and results of a
high pressure test of SSC cold bore tube.
Introduction

An interest was expressed to determine a maximum pressure which might be exter-
nally applied to the present SSC cold bore tube.

It was decided to flange a piece of a bore tube, place it into a closed chamber and
apply external pressure incrementally to the bore tube through that chamber until the bore
tube collapses.

Fixture

Figure 1 shows a fixture consisting of an external chamber created by tube | with two
welded flanges 2 and 3, and bore tube 7 welded inside to the flange 2 via flange 4. External
and internal chambers connected to the outside world through pipes 5 and 6.

Basic Calculations

Collapsing pressure for externally pressurized cylinder is defined by the following

formula:

t 3
W, = KE (BJ; 2b/IN?

where
W, — collapsing pressure, 2b/IN?
E - modulus of elasticity, £b/IN>
t — wall thickness; in

D — ouwter diameter, in



K where p—Poisson’s ratio.

n

1 - u?

If t = 035
D = 1.360

30 x 108

s ]
]

stainless steel 2169,
po= .32

then

035 V
1.360

2
W = —>  _x130x 1o‘x(
1 - 329

= 1,136.36 2b/IN?

If internal chamber is going to collapse around 1,200 ¢b/IN? let us assume that we have to
supply up to 1500 £b/AN> pressure into an extemal chamber.
Minimum pipe wail thickness for the pressurizing cylinder (internal pressure) shall be

determined by formula:

PD

.= Te——— + A
Z(SE-Q-PY)

t

where
t, — minimum pipe wall thickness, in
P — maximum internal pressure, eb/IN2

D - pipe O.D,, in



SE - maximum allowable stress in material due to internal pressure and joint

efficiency, £b/IN?

y — coefficient;
~ allowance for threading, mechanical strength and corrosion, in

A
If P=1,500
D = 4.5 (for 4" IPS pipe)}
SE = 17,500 (stainless teel 247)

= .4

y
A = 040 (no corrosion, no threading),

then

1,500 x 4.5
= d 040 = .
' = 3(17,500 + 1,500 x 4) T 040 = 226

Assume 4" IPS pipe, schedule 40
45 O.D. x 4026 I.D. x .237 W
Head flange thickness is determined by formula:
CP

= dy—

SE

where

t ~— min. thickness of flat head flange, in.

d - LD. of the pipe, in
P — pressure, 2b/IN?
SE - see above

C - coefficient;



Ifd = 4.026

= 1,500
C = .5
SE = 17,500,

then

S5 x 1,500
t = 4.026 _lﬁa_ = .833

Assume 1" flange thickness.

Basic dimensions of a fixture shown on Fig. | were taken in accordance with basic
calculations:

Outer tube: 4.5 O.D. x 4.026 I.D. x 237 W

Flange thickness: 1"
Piping

Figure 2 shows piping for the high pressure test. Fixture was put into the dewar filled
with liquid nitrogen. Inner chamber was connected to a low pressure helium.line, outer
chamber — to a high pressure helium line.
Test

Low pressure inner chamber was charged with 25 psi. High pressure in outer chamber
was incrementally increased from 0 psi to 1200 psi (each increment was 100 psi) when
inner tube collapsed — liquid helium shot off the low pressure relief valve.
Conclusion

Present SSC cold bore tbe can handle an external pressure up to 1,000 £b/IN?
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