Safe Operation of a Milling-Drilling
Machine (Mill-Drill)

(Geared-head or Belt-drive Vertical Milling Machine with Drilling
Capability) - Standard Operating Procedure (SOP)

1. Purpose

To ensure safe, accurate, and efficient operation of a mill-drill machine while preventing injury,
machine damage, and workpiece errors.

2. Scope

Applies to all personnel operating bench-top or floor-standing mill-drill machines for drilling,
milling, boring, reaming, or tapping operations.

3. Responsibilities

Operator: Must be trained, follow this SOP, and never bypass safety devices.
Supervisor: Verify training, machine condition, and proper work-holding before authorizing use.

4. Required Personal Protective Equipment (PPE)

Safety glasses or full face shield

Hearing protection (mandatory — mill-drills exceed 85 dB)

Short or tightly secured sleeves (no loose clothing, gloves, jewelry)

Long hair must be tied and secured snuggly against head

Steel-toe safety boots

Dust mask or respirator when cutting materials that produce hazardous dust (beryllium
copper, magnesium, composites, etc.)

5. Pre-Operation Checks

Machine inspection:
e Power cord and plug undamaged
Emergency stop button functional
All guards in place (belt cover, chuck guard, splash shield)
Table, ways, and leadscrews clean and lightly oiled
Gibs properly adjusted (no excessive play or binding)

Work-holding:
e Workpiece securely clamped in vise or directly to table (minimum 2 clamps or bolts)



e Vise jaws parallel and clean; parallels used when required
e No overhang that could tip

Tooling:
e End mills, drill bits, facemills, or boring heads sharp and correct for material
e Shank clean and correct size for collet or chuck
e Drawbar tight
e Correct spindle direction (usually clockwise; reverse only for left-hand taps or backing
out)

Speeds & Feeds:
e Verify spindle RPM and feed rate are appropriate for tool diameter and material
e Gear position correct for selected RPM

Lubrication:
e Qil on table and slides

6. Safe Operating Procedure
Start-Up

Put on all required PPE.

Clear all tools and objects from table and spindle.

Turn power ON at the wall and machine.

Select the correct speed dial; verify the spindle rotates in the correct direction.
Jog quill and axis to confirm smooth movement.
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Drilling Operations

Lock unused axis (X, Y, or quill lock as needed).

Use center drill or spotting drill first for accurate location.

Peck drill deep holes (>3x diameter) and clear chips frequently.

Use cutting fluid or coolant for steel; air blast or mist for aluminum; none for cast iron.
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Milling Operations

Conventional milling preferred when climb milling could cause backlash crash.
Take light finishing passes with sharp tools.

Never exceed 50 % step-over for roughing, 10—20 % for finishing.

Listen for tool chatter — reduce speed or feed immediately.

7. Shut-Down Procedure



Raise the spindle fully and turn OFF.

Hit red Emergency Stop (leave engaged until next use).

Brush or vacuum chips (never use compressed air on yourself or others).
Apply light way oil to table and unpainted surfaces.

Remove tooling and store properly.
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8. Prohibited Actions

Never leave the machine running unattended.

Never wear gloves while the spindle is turning.

Never reach over or around a rotating tool.

Never change speeds or belts while the spindle is running.

Never use cracked or damaged tooling.

Never climb mill unless climb milling is intentional and backlash is taken up.
Never override or remove limit switches, guards, or interlocks.

9. Emergency Procedures

Electric shock: Turn off main disconnect; do not touch the person until power is off.
Tool or workpiece breakage: Hit Emergency Stop immediately and step back.
Entanglement: Hit Emergency Stop; do not try to pull free while the machine is moving.
Report all incidents immediately.

10. Maintenance & Inspection Schedule

Daily: Clean chips, oil ways, check belts

Weekly: Check spindle bearings for noise/heat

Monthly: Inspect collet taper and drawbar threads
Annually: Professional alignment and spindle runout check

11. Training Requirements
Operators must complete:
e On site training

e Hands-on demonstration under direct supervision
e Solo operation of at least three different jobs with supervisor sign-off
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