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Construction of Pierced Hemispherical Grids

Patrick A. Taylor
Surface Science Center, Department of Chemistry,
University of Pittsburgh, Pittsburgh, PA 15260

(received

A. Introduction

In this report we describe an easy way to construct

hemispherical grids and a procedure to cut holes of any

shape through the grids without distorting the grid itself.

The grid material may be either stainless steel or tungsten.

The grid is made from a high transparency 100xl00 screen ,

mesh woven with 0.001" diameter wire 1 The grids are p

shaped and spot welded onto stainless steel annular rings.

Once attached to the ring, holes of any shape may be pierced

thorough the grid.

B. Construction of Grids

The procedure used to shape the hemispherical grids

2
is similar to that described by Shaw and Bennett and by

Koch 3. The construction of a hemispherical grid, described

below, can serve as a model for any shaped grid.

The grid is pressure formed into a hemisphere. This is

accomplished by pressing the tungsten mesh (W) between a

brass mandrel (M) and an annular stainless steel plate (P),
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as shown in Fig. 1. Brass is used for the mandrel because

of its poor spot welding abilities. The whole assembly is

held together with machine clamps (A) as the tungsten mesh

is tacked in -10 places to the stainless steel plate with a

spot welder (S) (spot weld energy: 40 watt seconds). Once

the grid is tacked on 'he plate, the grid and plate (W,P)

are removed from the mandrel (M). The excess mesh is cut

off and the wire ends are spot welded to the steel plate

(spot weld energy: 25 watt seconds).

C. Piercing the Grids

To construct the holes, the center point of the hole is

located and marked with a metal punch on the brass mandrel

(M). The shape of the hole is then scratched into the brass

with a scribe. The stainless steel plate (P) with the

hemispherical grid is clamped to the mandrel in the proper

orientation with respect to the hole. The entire assembly

is placed in an aqueous salt solution (-100g NaCl in 21)

under a microscope, as shown in Fig. 2. The plate-mandrel

(P-M) assembly acts as one spot welder electrode (Sl). The

second electrode is constructed from 0.020" tungsten wire,

with one end of the wire ground or cut to a point of

approximately twice the mesh wire diameter; the other end

is attached to a long piece of copper braid or wire, which

* -2-
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' 61"in turn is connected to the spot welder. This assembly

allows the second electrode (S2 ) to be maneuverable.

While viewing undcr the microscope, the point of the

second electrode is placed on a wire of the tungsten mesh

which intercepts the scribed guideline on the mandrel, as

shown in the inset of Fig. 2. An electrical pulse of

sufficient energy is used to cut the tungsten mesh (energy:

25 watt seconds). In this fashion the hole is cut out using

the scribed gulideline as a template to shape the hole. The

salt solution is used to protect the brass mandrel from the

heat produced during the cutting and may contribute to the

electrical contact between the electrodes, the mesh, and the

mandrel. Before removing the grid from the mandrel, the

edges of the hole should be checked for any wires

accidentally spot welded to the mandrel. Cutting the hole

in air causes severe pitting of the brass mandrel and makes

its subsequent use difficult.

Depending on the pressure applied between the wire mesh

and the mandrel by the tip of electrode S2 , the number of

wires cut may vary. Usually the wire cut by the electrical

arc is not limited to the point of contact, and the wires

are cut up to the point where they intercept a perpendicular

wire.

Once the hemispherical grid is removed from the mandrel

some relaxation of the grid occurs, which distorts the

sphericity. This very slight distortion from perfect
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sphericity causes no discernible problems in the electrical

properties of the grids. If one is concerned, however,

electroplating or a heat treatment prior to piercing the V

grid may prevent this relaxation. If heat treatment is the

preferred route, caution must be taken to use a vacuum

compatible material for the mandrel used during the heat

treatment (brass may not be used).
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Figure Captions

Figure 1. The pressure forming of hemispherical grids. Key:

A-machine clamp; P-stainless steel annular ring 1

plate; R-radius of hemispherical grid; S-spot

welder; W-tungsten wire mesh.

Figure 2. Assembly used to cut holes in hemispherical

tungsten grids under an aqueous NaCl solution ".

(energy: 25 watt seconds). Key: Sl-fixed spot

welder electrode (mandrel-grid); S2 -movable spot

welder electrode (tungsten needle).
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Assembly for

Piercing Holes in Grid

View of the Grid under the Microscope

i Guide line

~on Mandrel

Microscope
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