MAST

SAFE WORK PROCEDURE

	Job Name:

Milling Machine - Mill Mate (Bridge port style)
	Facility:

Assiniboine Community College
	Analysis By:

Lance Seib


General Notes: Operators of this machine musst be trained by a qualified trainer, demonstrate operational competency and have received pre-operating approval by the coordinator/instructor of the Industrial Metals Fabrication
Personal Protective Equipment

	Safety glasses, Face shield (if required), Safety boots/shoes (CSA approved), Close fitting clothing/coveralls/lab coat, Hair net/Elastic bands - to restrain long hair, Lifting assistance when appropriate, Hearing protection


Hazards Present

	A) Slip, trip and fall into machine--B) Bodily injury from bumping into machine--C) Machine Damage--D) Electrocution


	A) Injury to self or others--B) Damage to machine


	A) Foot injury--B) Body strains--C) Lacerations--D) Damage to machine table


	A) Lacerations--B) Damage to machine--C) Cutter damage--


	A) Hand or finger pinch--B) Dismemberment--C) Machine damage (high to low range)


	A) Lacerations/Dismemberment to one self or others--B) 1st and 2nd degree burns from hot metal chips--C) Broken cutters/flying shrapnel--D) Machine damage--e) Allergic reactions to cutting fluids


	A) Lacerations


	A) Lacerations--B) Slip, trip and fall into machine, bodily injury from bumping into machine.--C) Machine Damage--D) Foot injury--E) Body strains


Safe Work Procedure

	1
	Pre-operation Milling machine checks and walk around: --Clean work area--Check for loose fasteners that secure the Ram, Ram Swivelling base, Quill, Tilting Head, Swivelling Head.--Loose electrical connections
	A) Clean work area and machine, remove any embedded metal chips from sole of work boots.  Practice good housekeeping.--B) Use caution and be aware of your working environment.--C) Secure any milling head axis that should not be moving during machining process, and check for alignment.--D) Have qualified repair personnel fix loose wiring connections.


	2
	Operational training:--The learner must comprehend and demonstrate the use of all the emergency stops, axis feeds and controls, calculate RPM and Feed Rates for each type of cutter being used for different types of materials, practice safe work holding and clamping procedures and have a basic understanding of machining from a qualified trainer.
	A) Additional safety and operational training is required.--B) If any damage is done to the machine due to operator error, machine must be repaired before proceeding.


	3
	Mounting work holding devices to milling machine table:--Note: Machine must be turned off for this operation.--Install the work holding device/work piece required for the job you are doing and use safe proven bolting/clamping procedures.
	A) Obtain a firm grip on the work holding device/work piece you are moving to the machine table.--B) Require help for lifting holding device if too heavy.--C) Check for sharp edges on work holding device.  Use the correct size wrench on fasteners when securing work holding device to table.--D) If work holding device/work piece is dropped on the milling table, make appropriate repairs to machine and work holding device.


	4
	Installation of cutter in spindle of Milling machine:--NOTE: MACHINE MUST BE TURNED OFF FOR THIS OPERATION.--Obtain the correct tool holding devise with the correct spindle taper for your machine.  Clean spindle and tool holding device before inserting tool holder into spindle.--Using the "draw bolt" to secure the tool holder to the machine spindle, make sure there is at least five threads of contact with the internal threads of the holder.  Use the correct size wrench to tighten the "draw bolt."--When installing the cutting tool into a tool holder, secure the cutter in the tool holder by approved methods.  Eg. "Weldon shank tools."  Check the set screws that are used to hold cutter in tool holder, make sure they are tightened and are making contact on the flats of the cutting tool.
	A) Have a firm grip on the cutter to prevent slipping and cutting of the hands/fingers.  Use hand protection if required.--B) If cutting tool is dropped on the machine table, make appropriate repairs.  If there is damage to the tapers (internal or external) make appropriate repairs.--C) If cutter is dropped, check for damage to the cutter and the machine table.  Replace cutter if necessary and make any repairs to the machine table that are necessary.


	5
	Spindle speed changes for milling machine with belt and pulley drive system:--NOTE: MACHINE MUST BE TURNED OFF FOR THIS OPERATION.--A) Loosen motor bolts.--B) Pull motor forward (to create slack in belt).--C) Adjust belt to desired pulleys.--D) Move motor back to tighten belt.--E) Re-tighten motor bolts.--
	A + B) Main power turned off and locked out.--C) Read directions in manual or on the face plate of the machine for correct procedure to change from high gear to low gear.


	6
	Metal Remover (taking a cut):--After all safety and operational concerns have been addressed, one can begin removing metal from work piece.--Set spindle speed to desired RPM.--Turn power on to machine.--Start spindle and check rotation (for cutter being used).--Bring cutter carefully to surface of material and just touch the cutting tool to the surface by using any one of the axis required.--Clear the cutter away from the work.--Dial in the depth of cut desired.--Lock the table locks for any axis that should not be moving during the machining operation.--Turn on coolant or use cutting fluid if desired.--Conventional Milling ("up milling") is the preferred cutting method when Milling.--If machine is equipped with power feeds, the feed rate should be calculated for the desired "chip load."  Engage the feed either by hand or power feed.--Stay alert for the reaction of the machine to the cutting load.  If machine is not capable of handling the desired cut, reduce the depth of cut first then the feed rate if required.--Repeat cutting till satisfied.--*Depth of cut and feed rate is dependent on many different variables, e.g. Machine rigidity, sharpness of cutter, rigidity of work set-up etc.
	A) Keep all body parts away from the cutting area.--B) Protect exposed skin areas by using "shielding" around cutting area on the machine or use more drastic safety devices.--C) Broken cutters will be replaced and alterations to the depth of cut and feed rate should be considered.--D) If any machine damage has occurred due to broken cutters or lack of rigidity of setup, the machine should be repaired before continuing.--E) Change the type of cutting fluid being used.


	7
	Remove sharp edges from work piece (if required for job)
	A) Remove sharp edges from work piece with a file or desired deburring tool.


	8
	Remove cutting tool and work holding device/work piece--NOTE:  MACHINE POWER MUST BE TURNED OFF FOR CUTTER REMOVAL.
	A) care should be taken when cleaning machine of cutting chips, use a brush, "T" slot cleaner and magnet to remove chips.--Have a firm grip on the cutter to prevent slipping and cutting of the hands/fingers.  Use hand protection if required.--B) Use caution and be aware of your work environment.--If cutting tool is dropped on the machine table, make appropriate repairs.--If cutter is dropped, check for damage to the cutter and the machine table.  Replace cutter if necessary and make any repairs to the machine table that are necessary.--Obtain a firm grip on the work holding device/work piece you are removing from the machine table.--Require help for lifting holding device/work piece if too heavy.--If work holding device/work piece is dropped on the milling table, make appropriate repairs to machine and work holding device/work piece.


END OF SAFE WORK PROCEDURE
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