TANGENTIAL AND RADIAL TURNING TOOLSPRIVATE 

RADIAL SET TOOLS

If you imagine a circle and draw a horizontal line from the centre outwards through the circle, that is the tool to work relationship for a radial cutting tool. This is the most common method used and is suitable for most turning operations. We use this method of tool mounting in our workshop and for small batch production it is the most convenient to use.. For mass production involving large numbers of components radial tools have several drawbacks. 

1) Under the very heavy loads tool used on production machines the tool is not rigid enough to withstand downward force applied to the tool by the work. 

2) As the tool wears these faces must be ground. If the top face is ground to produce a rake angle this will lower the tool height and the tool will need adjusting. As this face is re-ground a point will be reach were the tool is too weak and a large portion of tool will have to be ground away.

[image: image1.png]



TANGENTIAL SET TOOLS

Draw a radial line from the centre of a circle and then construct a tangent to the point the line touches the circle. This is the tool to work relationship for a tangential tool. The main benefit is due to the cutting load being directed down the length of the tool. This makes it a great deal stiffer and less likely to bend or vibrate under heavy load which allows very heavy cuts to be taken. The other major benefit is that the tool due to it's attitude to the work is sharpened on it's end. With the tool held in a holder that has the clearance angles built in, only one face needs grinding. Compensating for loss of tool height due to grinding is also very simple, the tool is just pushed further up the holder by an adjusting screw. For special shapes the tool can be produced with the correct form along the whole length, just the same as the lettering in a stick of rock. All that is required to sharpen the tool without changing the form is grinding the end. 
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This type of tool is often combined with a special type of holder/steady called a ROLLER BOX TURNING TOOL. To make full use of the heavy cutting properties of  tangential tools the work needs to be supported to stop it deflecting away due to the high cutting forces.

The usual types of steadies used on lathes are FIXED & MOVING. Both are quite bulky which can make it awkward to get tools  near to the work resulting in large work overhangs. Where several different machining operations have to be performed the steady might need to be removed, or repositioned and then replaced for the next component. This could take longer to set up than the actual machining operation. On a production line this wasted time is unacceptable.
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MOVING AND FIXED STEADIES

The fixed steady is clamped directly to the lathe bed and is the one we use for holding the end of an instrument while we do re-tenons.  We hold a stationary ring in the steady but normally the fingers would ride directly on the surface of the work. The steady can be fixed either side of the saddle to suit the job, but it must be removed to allow the saddle to pass.

The moving steady is fastened to the saddle and it travels with the tool. This steady is fitted at the rear of the work just behind the cutting tool. Only two steady fingers are fitted because the cutting tool acts as the third one,. The cutting loads produced push the work back onto the other fingers. After every cut the steady fingers must be re-adjusted to suit the new work diameter.

The steady fingers of both steadies shown are made from bearing material such as phosphor bronze or aluminium bronze to avoid marking the work . They require frequent lubrication to avoid overheating and seizing to the work.  On larger steadies roller fingers are sometimes fitted which do not require lubricating.

The roller box tool is a moving steady built in with the tool holder to form a self contained unit. The rollers provide the support just where it’s needed behind the tool. When the tool is changed the steady is removed at the same time avoiding any wasted setting time.

The rollers are designed to support the finished diameter and are set just behind the cutting tool. At the beginning of a cut the tool starts cutting before the rollers support the work.. To stop the work being pushed when starting the cut tools in a roller box are often ground to produce a chamfer on the end of the work before they start cutting parallel. This allows the load to gradually build up on the work minimising deflection before the rollers can support the work.  The rollers are hardened and ground to a mirror finish and burnish the work surface as they support it. 
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ROLLER BOX TURNING TOOL 

The drawing shows type of tool designed for using on a capstan lathe. The  tool is held by the round shank seen projecting from the right hand side.  

These tools are pre-set to produce a specific size in one cut. Where more than one size is required a different roller box would be needed.

The only time we use a tangential tool is for final shaping with a top scraper. During top scraping the tool is held directly in the hands and not in a holder, but is still a form of tangential turning. The main benefit we gain from this technique is not rigidity but freedom of movement and direct feel of the surface contours.

[image: image5.png]DOWNWARD LOAD APPLIED TO TOOL

TOOL ONLY GROUND

CL

/Q___

TANGENT TO WORK

EARANC]

—

]

ANGLE

BUILT INTO TOOL HOLDI




[image: image6.png]


