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Study on the Measurement of Safety of a High Pressure Vessel

Tong-Kyu Yim, Man-Yong Choi, Eung-Kyo Han

ABSTRACT

There are two weak points in a high pressure vessel, one is a corner, the other is a crack on the base.
In order to evaluate safety of a department of a corner and a crack like a starfish on the base in a high
pressure vessel (working pressure: 130kg/cm?), which was made by Marison’s Process, we analyzed
stress by strain gauge, measured thickness and hardness by ultrasonic testing, and were able to test pres-
sure by water pressure from nondestructive testing. Also destructive testings were applied to measure
thicknesé and to observe microstructure and chemical composition of a corner on the base.

From the results of the experiment, values of experiment were satisfied with a condition of applica-
tion. But, it is considered that a crack on the base is to be investigated with more by Fracture

Mechanics.
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M, :  radial moment

M, :  tangential moment
p :  pressure

Q :  shearing force

-

radius of circular plate

thickness of cylindrical shell

circular plate thickness of pressure vessel
deflection of circular plate

ratio of radius (r/a)

ratio of thickness in variable thickness (h/h,)

Ok :  stress concentration factor
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B :  constant on the circular plates of variable thickness

Op, G :  radial and tangential stress
v :  Poisson’s ratio
P1,P . curvature on the corner of pressure vessel

Y7 . numerical factor for various proportions of the plate and for various value of x =r/a.
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Fig. 2 Manment of circular plate of
variable thickness
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and 7, for various proportions
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Fig. 5 Tangential stress distribution at
the corner of the circular plate of

uniform thickness
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Fig. 6 Strain gauge attaclment on the
pressure vessel
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Photo. 1 Strain measurement on the
pressure vessel
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on the pressure vessel
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Fig. 8 Hardness position of M— type
pressure vessel
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Tablel 1. Values of Stress and Strain measurement,

€: x107° €:x107°

Prssure. M - type ot kg /mm? Round-type o kg /mm?
kg /o) €| €, | €3 | 05| 05| g6 "7>!< €y | €2 | &3 | 04 | O5 | O¢ 07*

0 0 0 0 0 0 0 0 0 0 0 0 0 0
100 232| 138 66 | 12.10( 3.02|13.64/11.99{ 156 | 144 | 138 | 12,10| 3,91 |11.66{0.76
150 378 | 228 | 108 |22.93| 5.41{22.20{19,91{222 | 210 | 204 | 18,02{5.73 (17.14 1.26
200 4951 300 | 144 |29.67|7.12{30.07/26.58|300 | 288 | 276 | 24.57| 7,69 | 23.18| 1,70
250 654 | 402 | 210135.51| 9,07137,71/32.00381 | 365 | 351 | 32,13/ 9.83129.36| 2.39
0 3p | oop | 2p| 181 |68 | TR s f 2| O] 3| 15K 104 10#]| O

a™M3elA f=4, r=0.27, a=116.2,
. ho =28, p=150kg/oh A W IEE
0 =20.92kg/mf 1™ EH AL 19.91kg/mh °lTh
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b= 150rg/cAd ™ MEA M= 24, 5kg/mi T2
lM& 23.5 kg/mi & AAEA FHge MR
A 22.93 kgfmil, TEEIGNIAE 18.02 kg/mi =
233" 921
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Fig. 9 Stress at the plate in cylindrical
shell of pressure vessel
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Table 2. Stress distribution by Rosette
gauge ( P = 150 rg/cih )

M- type Round— type
0y = 9,48 ky/mi 01 = 6.54 kg/mh
gy = 5,10 kg/iuf 02 = 6.24 kg/mh
0, = 3.17° 0, = -9.21°
0, =93.17° 0, = 80.79°

Do = 232.4
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Fig. 10 Rosette stress analysis on the head
of pressure vessel
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Table 3. Hardness of M— type and Round
’ cap type in pressure vessel

(HRC Scale)
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Table 5., Chemical Compositions (%)

STH67.3.10
C M, P S
0,55 1ow | 1.10 low | 0.040 low| 0.050 low
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