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PERIODIC INSPECTION OF SUSPENSION ROPES
Periodic inspections of suspension ropes in elevators are critical for ensuring safety. The key points to consider during these inspections are as follows:
1. Physical Condition of Ropes
Check for wear, abrasion, breakage, or corrosion on the ropes.
If there are deformations, broken wires, or irregularities on the rope surface, this may indicate that the rope needs to be replaced.

2. Rope Tension
         The tension in the suspension ropes should be equal. Unequal tension can cause unstable elevator operation.
Tension should be measured using appropriate equipment.
When ropes are used to balance weights, the following rules apply:
a) Tension sheaves must be used,
b) The ratio between the diameter of tension sheaves (measured from rope center to center) and the nominal diameter of the balancing ropes must be at least 30,
c) Tension sheaves must be equipped with proper protective devices,
d) Tension should be maintained by weight force,
e) The minimum tension of ropes must be monitored with a suitable electrical safety device.
For elevators with rated speeds exceeding 3.5 m/s, a device preventing the tension sheave from bouncing must be used. Activation of this device should cause the drive machine to stop via an appropriate electrical safety system.
The use of balance ropes in an elevator is to balance the load on the system (especially in high-rise buildings). This is not achieved by using balance ropes alone. The motor power is selected higher than the calculated value (e.g., selecting a 9 kW motor instead of 5.5 kW) to fulfill the role of the balance rope. However, this is not an optimal solution.

3. Rope Connection Points
Check the connection points of the ropes to drums or sheaves. If there are signs of looseness or wear, necessary repairs should be made.
The strength and safety of connection elements must be tested.
In elevators with balance ropes, if the tension device includes effective braking or locking against bouncing, instead of the 0.035 v² value used in protection distance calculations, a value calculated by adding 1/500th of the travel distance (to account for rope elongation) to the possible tension sheave movement distance may be used, based on the rope equipment. However, this value should not be less than 0.2 m considering rope elasticity.
There must be a self-acting device at least on one end of suspension ropes or chains to balance tension.
If chains run on chain sheaves, such balancing devices must exist at their connection points on the cabin and counterweight.
If there are multiple chain deflection sheaves on the same shaft, they must be able to rotate independently.
If springs are used to balance tensions, they must be of a type that works under compression.
If two ropes or chains are used to suspend the cabin, and if one rope or chain elongates abnormally compared to the other, an electrical safety device must stop the elevator.
The device used to adjust the length of ropes or chains must have a mechanism that prevents self-loosening after adjustment.  TS 10922 EN 81-1 ARTICLE NO 9.6.1


4. Sheave and Drum Inspections
Inspect sheaves and drums where ropes run for wear or deformation.
Check whether the grooves of sheaves are suitable for the rope diameter.

5. Lubrication and Cleaning
         Regularly lubricate ropes with appropriate oils to reduce wear and extend their lifespan.
During cleaning, ensure that oil residues or dirt do not impair rope functionality.

6. Compliance with Standards
          Check that suspension ropes comply with international standards such as TS EN 81-20.
Pay attention to the manufacturer's specified service life, and replace ropes that have exceeded this duration.

7. Regular Periodic Inspections
          Suspension rope inspections should be performed regularly by authorized technical personnel.
          Inspection results should be recorded and, when necessary, submitted to relevant authorities.
         These inspections are essential for ensuring the safe and smooth operation of elevators.

ABILITY TO INSPECT SUSPENSION ROPES WITH APPROPRIATE HAND TOOLS
Since elevators directly impact human health and safety, safety in elevator installations is a crucial concept. In this regard, the safety of steel wire ropes, which are the main elements of the elevator’s lifting system, is of great importance.
Therefore, selecting ropes according to standards is very important, and maintaining their periodic inspections is equally critical. Thus, during the design phase, proper rope selection must be made, and during operation, ropes should be regularly maintained according to manufacturer and standard specifications.
These inspections should first be performed carefully by visual examination and then continued with appropriate measuring tools. Tools such as calipers, micrometers, and specially designed devices capable of detecting rope elongation and wear can be used for this purpose.










MODULE-13 APPLICATIONS AND OUTCOMES
CHECKING THE SUITABILITY OF ROPE CONNECTIONS
Damages to elevator ropes can occur during transportation, installation, or use. Due to wear or aging, broken wires may form at connection points.
Strands can elongate or suffer a “birdcage” deformation caused by sudden twisting or sudden load removal.
Deformations such as localized crushing, impacts from sudden loading/unloading, strand twisting due to heavy/light load imbalance, or rope flattening caused by overlapping ropes can occur.
Maintenance of elevator ropes mainly falls under protective and planned maintenance, whereas taking ropes out of service is considered replacement maintenance.
Protective and planned maintenance includes inspections and servicing by maintenance teams. Inspections are periodic, visual and tactile examinations to predict which parts will soon require repair or maintenance. Although inspections may cause short-term service interruptions, they minimize greater losses caused by breakdowns in the long run.
During inspections, ropes should be checked for broken wires and wear.
Servicing includes routine cleaning, lubrication, and adjustment to prevent or delay faults.
Standards specify the parts of the elevator requiring lubrication and the type of protective oil to be used, as indicated in the manufacturer’s manual.
PRACTICAL POINTS TO CONSIDER IN ROPE MAINTENANCE
· No wire protrusions or broken wires should be present on the ropes.
· Ropes must not be deformed or shiny (glazed).
· Regarding rope tension:
· Rope lengths should be appropriate and equal,
· Their tension should be properly adjusted,
· Load should be evenly distributed.
· Additionally, devices used for adjusting rope length should not loosen by themselves after adjustment.
· Regarding lubrication, ropes should neither be excessively oily nor completely dry.









CHECKING THE STRENGTH OF ROPE CONNECTIONS WITH APPROPRIATE HAND TOOLS
Inspecting elevator suspension ropes with appropriate hand tools is an important step to ensure rope safety and functionality.
The suitable tools and basic steps for this inspection are:
1. Tools to Use
Calipers: To measure rope diameter. Reductions in diameter indicate wear.
Rope Test Devices: Magnetic or ultrasonic testing devices detect internal damage and metal fatigue.
Micrometer: For more precise measurement of rope diameter.
Light and Magnifying Glass: To visually inspect fine cracks, breaks, or other visible damages.
Torque Wrench: To check and adjust the tightness of rope connection points.
2. Inspection Steps
Visual Inspection: Carefully check the rope surface for corrosion, broken wires, and wear. Also check for straightness or bending.
Diameter Measurement: Measure rope diameter at intervals using calipers or micrometers. Ensure the diameter is within nominal limits specified by the manufacturer.
Tension Check: Use a tension measuring device to check the tension of each rope. Differences between rope tensions should be minimal.
Magnetic or Ultrasonic Testing: Use Magnetic Flux Leakage (MFL) or ultrasonic devices to detect internal breaks or fatigue. Expert personnel may perform more advanced ultrasonic durability assessments.
Connection Point Inspection: Examine the rope connections to drums and sheaves. Tighten any loose screws or fasteners with a torque wrench.
3. Compliance with Standards
         During inspections, comply with standards such as TS EN 12385 and TS EN 81-20.
Evaluate ropes according to manufacturer guidelines and periodic maintenance plans.

4. Reporting and Evaluation
          Inspection results must be documented in detail. If any problems are found, immediate replacement should be recommended.
Both short-term and long-term potential risks of detected problems should be assessed.
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