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I. Industry Challenges
Many machining business owners find that new equipment delivers

excellent positioning accuracy, repeatability, and dynamic performance during

acceptance. However, after one or two years of use, problems begin to appear:

thermal displacement compensation failure, abnormal spindle bearing

temperature rise with noise, vibration marks on machined surfaces, and

frequent unplanned downtime. The machine may still run, but accuracy

degradation and reduced reliability have already set in.

The root cause is often not insufficient rigidity or poor core component

quality, but a hidden gap in the maintenance system. The common industry

mindset is “heavy use, light maintenance” — judging a machine by “it still turns”

and only calling for repair when an alarm or crash stops production. This

reactive maintenance model appears to reduce downtime and immediate costs,

but in reality it leads to higher overall costs: scrap from unstable accuracy,

earlier major overhauls due to accelerated wear, and even premature

replacement of equipment that hasn’t been fully depreciated.

This guide focuses on common machine types — CNC lathes,

vertical/horizontal machining centers, gantry mills — and highlights

maintenance details often overlooked in daily operations. Follow these

practices to maintain accuracy retention and maximize economic benefits over

the machine’s entire life cycle.

II. Basic Cleaning & Debris Removal
1. Timely Chip Removal

Metal cutting generates chips. If not removed promptly, accumulated

chips can invade guideways, turrets, ball screws, and other precision mating

gaps. As the machine runs, chips trapped in these gaps cause continuous

friction and abrasion on precision surfaces, gradually destroying surface finish
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and fit accuracy. In severe cases, chips can clog or jam the chip conveyor,

leading to unplanned stops.

Practical tip: After each shift, thoroughly clean the worktable, inside of

guards, chip conveyor inlet, and tool change area, focusing on fine chips. For

large gantry machines, pay special attention to the beam guideway and

hard-to-reach corners where chips can accumulate.

2. Wipe Off Oil & Dust
Over time, coolant and oil mist form a sticky oil film on machine

enclosures, panels, and electrical cabinets. This film not only attacks paint but

also accelerates dust adhesion. When dust-laden oil or dry dust enters the

electrical cabinet, it can cause short circuits, I/O signal issues, or sensor failures

— problems that are hard to trace.

Practical tip: Clean the machine exterior and accessible interior areas

weekly using a dry or slightly damp soft cloth. Never use a water jet or

compressed air to blow directly on the electrical cabinet or operator panel, as

moisture or conductive dust can cause irreversible damage.

III. Lubrication System Inspection & Maintenance
1. Check Oil Level Regularly – Prevent Dry Running, Preserve
Accuracy

Before daily startup, check the lubricating oil tank and coolant tank levels.

If below the minimum mark, refill immediately. Insufficient oil causes

guideways and ball screws to run without a protective film — dry running. Dry

running quickly leads to uneven motion resistance, low-speed stick-slip,

vibration marks (chatter), and a sharp drop in machining accuracy, directly

affecting product quality.

Practical tip: Make oil level checks a mandatory daily pre-start task. Post a

marked level label near each tank for easy reference.

2. Use Correct Oils – Do Not Mix
Guideway oil, hydraulic oil, and coolant have different formulations,

viscosities, and additives for specific purposes. They are not interchangeable.

Also regularly check that oil lines are unobstructed. If you see intermittent oil
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supply, a dry branch, or leakage at fittings, investigate and fix immediately.

Localized oil starvation leads to abnormal wear that is hard to detect.

Practical tip: Place oil identification cards near the machine, clearly

indicating the correct oil type for each tank. Combine oil line checks with

weekly maintenance, focusing on distributors and fittings.

IV. Transmission & Machining Components
1. Daily Spindle Check

After daily startup, let the spindle run idle for a few minutes and listen for

uniform sound. If abnormal noise or excessive vibration occurs, stop and

investigate. Regularly clean chips from the spindle taper — a dirty taper causes

poor tool holding, leading to dimensional errors and out-of-roundness. Also

check spindle seals to prevent coolant ingress that could damage bearings.

Practical tip: Add spindle idle listening to the daily startup routine. Clean

the taper weekly or bi-weekly, using a dedicated cleaning tool and lint-free

cloth to avoid scratching the taper.

2. ATC (Automatic Tool Changer) Maintenance
Fine chips and sludge accumulate inside the tool magazine and around

tool claws. If not cleaned, they interfere with the tool arm movement and tool

position accuracy. Common issues like sticky tool change, tool dropping,

position offset, or arm return failure are rarely mechanical damage — they are

almost always caused by long-term lack of cleaning and basic care.

Practical tip: Visually inspect the magazine interior weekly and remove

chips. Check tool claw clamping status and tool pot locking mechanism. For

umbrella-type or disc-type magazines, also check the repeatability of the tool

change position.

3. Chuck & Workholding Inspection
Whether using hydraulic chucks, manual chucks, or special fixtures, check

daily that clamping force is adequate and all fastening screws are tight.

Continuous vibration from machining gradually loosens screws and shifts

clamping plates.
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Practical tip: Make fastener checks a daily pre-start routine. Use a torque

wrench to re-tighten critical screws to standard torque. Re-confirm after

changing workpieces or re-clamping.

V. Cooling & Hydraulic Systems
1. Coolant Maintenance

Regularly remove settled iron chips and debris from the coolant tank

bottom. Contaminants circulating with coolant accelerate tool wear and

degrade surface finish. Also monitor coolant concentration — improper

concentration reduces cooling and anti-rust effectiveness.

Practical tip: Drain and clean the coolant tank monthly using a sludge

sucker or shovel. Check concentration weekly with a refractometer and adjust

to the specified range.

2. Hydraulic System Inspection
Check hydraulic lines for leaks. Confirm pressure gauge readings are

within normal range. Unstable pressure or leaks cause weak fixture clamping

and sluggish machine actions, affecting machining rhythm and stability.

Practical tip: Visually inspect fittings and valve blocks daily for oil stains. If

pressure gauge fluctuation exceeds ±0.5 MPa, check the pump, filter, or relief

valve.

VI. Electrical System
Electrical faults are hidden and often cause complete shutdown when they

occur. Regular inspection is essential.

1. Electrical Cabinet Ventilation & Dust Protection
Cooling fans on the electrical cabinet must run normally. Keep the cabinet

door closed. Once workshop dust or moisture enters the cabinet, it corrodes

circuit boards, causes poor contact, and triggers system alarms or unexpected

stops.

Practical tip: Weekly, check that cooling fans spin properly and clean dust

from intake filters. Ensure door seals are intact; close the door immediately

after work. Never leave the cabinet open for extended periods.

2. Cables & Button Checks
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Periodically inspect external cables and data lines for damaged insulation.

Verify that operator panel buttons and the emergency stop button respond

correctly. Replace any aged or damaged wiring immediately to prevent electric

shock or short circuits.

Practical tip: Walk along cable routes monthly, focusing on areas that flex

frequently or contact metal edges. Test the emergency stop button daily before

starting the machine.

3. Regular System Backup
Develop a habit of regularly backing up machine parameters and part

programs. Unexpected power loss or system failure can erase data. A backup

greatly reduces recovery and adjustment time.

Practical tip: Back up after every key parameter change or new program.

At least monthly, export backup files to a USB drive or network storage. Store

backup copies in a water- and dust-resistant folder near the machine for easy

access.

VII. Periodic Maintenance ScheduleDaily Tasks
Remove chips from work area, especially around guideways, ball screws,

turrets, etc.

Check lubricating oil and coolant levels; refill if below marks.

Run spindle idle for 2–3 minutes, listening for abnormal noise or vibration.

Test emergency stop button and safety devices for proper function.

Weekly Tasks
Wipe down machine exterior and accessible interior surfaces with a dry or

slightly damp soft cloth.

Visually inspect oil lines, hydraulic lines, and fittings for leaks.

Tighten exposed bolts, clamping plates, tool post screws, etc.

Clean chips and sludge from chip conveyor and dead corners.

Monthly Tasks
Take samples of lubricating oil and coolant; check for emulsion,

discoloration, or excessive debris.
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Deep-clean guideways, ball screws, and other motion pairs, then apply

fresh oil.

Open electrical cabinet; use a vacuum or low-pressure dry air to remove

dust.

Perform a quick accuracy check using a standard test bar or test cut.

Quarterly & Annual Tasks (Professional Maintenance)
Conduct systematic in-depth inspection with machine builder or

professional technician.

Use laser interferometer for full-travel accuracy measurement and

compensation.

Evaluate condition of wear parts (spindle bearings, tool change

mechanism, hydraulic pump, filters, etc.) and proactively replace as needed.
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