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ABSTRACT 

This paper discusses methods of sharpening microdrills dow. to .001 inch 
in diameter and some results obtained with their use. 

INTRODUCTION 

Providing research equipment for the many and varied projects at Lawrence 
Livermore Laboratory leads to interesting machining requirements. One of 
these is the need to drill very small holes, and in a variety of materials. 
Holes down to 0.001 inch in diameter, approximately 12 diameters deep, in 
brass, steel, stainless steel, copper, gold, plastics, uranium, etc., are 
not uncommon. 

The shape of these drills used in this work is similar to spade drills; 
that is, two flat faces and two cutting edges. 

Resharpening these drills was a costly and time consuming process inasmuch 
as they had to be returned to the factory and the cost was about 30" of the 
cost of a new drill. Because of this, some effort was started to develop 
resharpening capability in-house. As a result, we are presently doing this 
work on a routine basis with very simple equipment and at greatly reduced 
cost. As with many things, it turned out that there is no special magic 
involved. Just reasonable skill and careful attention to detail. 

Figure 1 shows the overall setup. The "grinding wheel" is a copper cup 
1-1/4 inch O.D. and about 7/8 inch I.D. The edge of the cup is faced off 
square with the axis of rotation. The cup is mounted on the spindle of a 
jeweler's lathe. The direction of rotation is opposite to the usual direc
tion of lathe rotation. The cup is run at about 700 rpm; however, this 
doesn't appear to be critical. The grinding is accomplished using the edge 
of the cup. 

Figures 2 and 3 are close-up views of the lathe and fixtures. A small fix
ture is mounted on the compound slide of the lathe. A "Vee" groove holds 
the drill axis at a fixed angle to the lathe spindle axis. The fixed angle 
is the clearance angle of the drill, while the compound slide angle sets 
the angle of the drill tip. 

•This work was performed under the auspices of the United States Atomic 
Energy Commission. 
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The compound slide is used to feed the drill against the cup and the 
lower cross slide is used to traverse the drill across the cup face. 

The grinding is accomplished by using a slurry of light oil and six 
micron diamond dust, although if the face of the cup is charged with 
diamond dust, it appears to be just as effective as with the free abrasive 
in slurry form. 

The drills come from the factory mounted in standard diameter arbors. 
In order to hold the length of the cutting edges equal, each drill is 

held in a short sleeve which allows it to be rotated about its axis exactly 
180°. The orientation of the drills with the sleeve is pre-set in a simple 
jig set-up in a microscope, shown in Figure 4. 

The whole grinding process is observed by using a 20 power binocular 
microscope. Once the lathe is set up, the whole process takes less than 
10 minutes per drill. 

The above process results in drills that are better than new. The 
edges are clean and sharp without burrs or wire edges. 

It should be noted that the grinding is done from the trailing edge of 
the drill to the cutting edge. The drills are both high speed steel and 
carbide. 

The micro photographs were taken with a scanning electron microscope. 
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