Milling Machine HowTo


This is a sheet to help folks remember how to operate a piece of equipment AFTER they have been trained on it. This sheet is not a substitute for having basic training on the equipment. It’s just a reminder so months down the road after you haven’t touched the machine in a while you can get back in the saddle.
Milling machine safety

· Always wear safety glasses

· The work must be securely held by a vise (or a clamping kit).

Why? If the work suddenly catches on the endmill and starts spinning it could easily hurt you or cut you very badly – imagine your face or body getting smashed at 800RPM when the work (with sharp pieces sticking out) suddenly starts spinning. Nope!
· Keep long hair tied back and out of the way, sleeves should be rolled up.

· No gloves, watches, or rings. They could catch and you don’t want anything stronger than you catching on the endmill.

· Familiarize yourself with the Emergency Stop button, know how to hit it without thinking
Milling best practices

· Always brush the vise out before putting work in it, Any chips vised in with your work will cause your cuts to be off angle.

· Never start the mill with the endmill touching the work, start the mill first and run the spinning endmill into the work.
· Never run the endmill into the vise or anything besides the work (that includes your body!)
· Never use endmills (with flat ends) to plunge into work. Use a drill bit (with a tapered end) for drilling holes into work. It’s going to be easier to use the drill press for this anyway.
· Never use compressed air to clean up chips, that only gets chips into places they would normally never get on their own. Use a brush to clean up chips after you are done. A vacuum can also be used for hard to reach places.
Definitions
· Climb milling - when rotation of the endmill matches the cutting direction

· Conventional milling – when the rotation of the endmill is counter to the cutting direction

· Backlash - slop when changing directions in an axis, usually in the X/Y table
· Endmill - the sharp spinning cutty thing, similar to a drill bit

· Flutes - the spiraled cutting edges on the endmill

· Work - the part you are cutting on

· X/Y table - the table which your work mounts to, normally a vice is mounted to it
Adjusting the Z-axis:
To quickly move the Z-axis (up and down) from fully extended to fully retracted first loosen the Z-axis lock handle on the left side of the mill head. Then spin the small inner Z-lever (on the right side) counter-clockwise several revolutions, then the large Z-lever can be used to move the Z-axis in just a few revolutions. To tighten the Z-axis back down, turn the small inner Z-lever clockwise until tight again. Always operate the Mill with the small inner Z-axis lever tightened up and the Z-axis lock fully engaged.
Changing the endmill:

First raise the Z-axis all the way up, a hex shaft will rise out of the top of the mill head. Use the spanner wrench to hold the black shaft head (spins with the endmill) steady and use the 17mm wrench to twist the hex shaft at the top of the mill. Twist until it’s loose enough that the collet drops down a half inch or so. Look at the collet closely and a 3mm allen hex screw becomes visible as the collet drops down. Loosen the hex screw and the endmill will fall out. When inserting a different endmill into the collet make sure to get the flat edge of the shaft lined up with the hex screw again. Simply reverse the rest of these directions to complete attachment of the new endmill.

Changing the speed:
The mill can run at many speeds by adjusting the two belts under the top cover. Please turn the circuit breaker off before you do this (grey box resting on the mill table). If you need to change the speed take the top cover off by releasing the 4 latches along the outer edge of the head and lifting the cover off. Looking at the front of the head you will find a chart that tells you how to adjust the belts to select a desired RPM. Use a flat-head screwdriver to gently guide a belt upwards and off of a pulley on one end. Do this for the second belt too if necessary. Wrestle the belts back on to the pulley’s you need, then put the cover back on.
When should I change the speed of the mill?

Choosing a cutting speed for the material you are working with is a science in itself. In general though, the speed the mill is set on (       RPM) is ok for aluminum and steel. If you suspect speed is causing some problems for you grab a Mill trainer and we’ll try to figure it out.

However, as a rule of thumb, faster for hard metals and slower for soft metals. However move the table slower for harder metals, and use cutting fluid when you get smoking chips with harder metals. For softer metals like aluminum and brass you can go fairly fast with them (both in RPM and in X/Y table travel speed) and no cutting fluid.
Using or stopping the Z-axis autofeed:

This mill is equipped with an auto-feed on the Z-axis for automatic drilling. This is not a feature we really use much. Should it become engaged by accident, use the autofeed speed selector on the right side of the mill’s head and select one of the OFF positions (only when the mill is on). If it’s about to do something bad like drill into the vise or table then turn the mill off and get assistance if needed.

How to fix the X/Y table when it develops extra slop/backlash:
Check the screws in the center of the adjustment wheels, they become loose often. Tighten them up by hand. You want as little slop as possible, otherwise the endmill could throw the table around as you are cutting which will screw up your work.
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