CSM - 32% glass content (by weight)
WR - 50% glass content (by weight)

This yielded the following table of normalised results which
were used in processing the test data using lamination theory.
The more detailed analysis of the normalisation is contained in
Appendix B.

Table 2. Normalised Material Properties

| 1 1 T ]
| Type | Mechanical | Poisson's | % Glass Content |
l I Properties | Ratio I (by weight) I
i 2 1 1 i
| | Ei(MPa)  of(MPa) SRR | !
.‘ : : - . :
| Type 1 | 10 300 | 113,8 | 0,339 | 32% |
| l | I l I
| Type 2 | 18 176 | 214,9 | 0,0947 | 50% |
| l l | | I
| ' Type 3.0 .9 022} 86,3 i - | 50% |
L RS 1 b .1 J
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2.3 PREPARATION OF THE TEST RIC AND EQUIPMENT

Plate 1 indicates the various items of equipment used. The
following is a brief description of the equipment with sug-

gestions for future reference.

Switch Box. Portable MK Manual Compensator.

Al sixty strain gauges and five dummy gauges were simultane-
ously connected tu the compensatcr. It was calibrated accord-
ingly and using a 9V potential diffecrence provided consistent
output readings which were corrected using Fig 4 of the operating
manual.

Strain Gauges:
Specifications for the gauges are given in Appendix B.

The gauges were attached to their respective sites on the inside
and outside of the hemisphere wall as indicated in Plate 2 and
Plate 3. Compensation was achieved using 2 dummy gauges inside
the vissel and 3 dummy gauges outside. They were used consec-
utively to prevent overheating and consequent irregularities in
output voitages.

The inside gauges were successfully waterproofed up to 1,6 bars
using a plastic - none lead based lacquer 'Plastik 70, produced
by Kontakt Chemie Germany'. Six coats were applied on the gauge
and the bare wire surface taking due account of the bare
wire/wire coating interface where good layering was necessary.

Mercury Manometer:

Once calibrated this enabled all pressure readings to be meas-
ured taking due account of the height correction factor or the
readings. The one arm of the manometer had water from the hem-
isphere 'earing down on the mercury surface. This permitted

pressure reacdings being taken up to 1.6 bars.
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Pump
This was a single action water pump capable of attaining pressures of 14

bars.

Backing Plate of Nozzle:

Plate 4 indicates the instrument cable pathway through the backing plate.
Successful installation was achievedby fitting the cables through a 5mm hole
and filling with a flexible adhesive, 'Pratleys Wonda Fix'.

Hemisphere Flange/Base Gasket
A foamed rubber tubing commonly used in the motor industry was used as the
gasket material. No leakage occurred.

Base

This consisted of a sandwich of 2/30mm plywood skins stiffened with a core

of 80/40mm pine beams. The top surface of the base was coated with 2 layers

of chopped strand mat. f;g
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Positioning of the Strain Gauges

TYP!CAL OF STRAIN GAUGE LAYOUT ON ARM B (L

Strain Gauge
out

[ QUTSIDE ]

T s

[ INSIDE )

Figure 3. Detail of strain gauge arms.

Three arms of gauges were specifed as indicated in Fig 3. Arm

B consisted of 9 stations with four gauges per station. This

permitted the determination of strains in the hoop and
meridional directions on the inside and outside of the vessel
wall. Arms A and C both contained three stations each of which

correspond to consecutive stations on arm B, as indicated below
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Station Numbers

ARM A: 6 10 14
ARM B: 1 - 3 13 15
ARM C: - 8 12

v
~
O
—
—

ARMs A and C served as monitors for the readings of ARM B. This
would primarily be in terms of stress and strain trends due to
the variation in wall thickness from one section of the vessel
to another in the hoop directions. This thickness variation is
a direct result of the handlayup process used in manufacturing

the vessel.
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Station Numbers

] ARM A: 6 10 14
I ARM B: 1 2 3 5 7 9 11 13 15
| ARM C: 4 8 12

ARMs A and C served as monitors for the readings of ARM 3. This
would primarily be in terms of stress and strain trends due to
the variation in wall thickness from one section of the vessel
to another in the hoop directions. This thickness variation is

a direct result of the handlayup process used in manufacturing

the vessel.
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