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Procedures

Winches & Gearboxes

Checking and adjusting the air gap of the skew brake
1. Remove the fan cover.
2. Loosen the fixing screws, screw the adjustment bushes into the magnetic section using a fixed spanner,

and tighten the fixing screws again.
3. Check the air gap again.

Note: Immediate risk of crushing: always use the emergency switch on the trolley when servicing the skew
gear, since the emergency switch prevents the skew gear from operating during service. In normal application,
the brake is practically maintenance-free; only in applications involving extremely high frictional work does the
air gap S1 have to be checked at defined intervals and readjusted before the maximum air gap is exceeded.
The nominal air gap S1 is 0.25 mm (minimum 0.25 mm), the maximum allowed air gap S1 is 0.6 mm, the
minimum rotor thickness h is 5.6 mm, and S2 is 2 mm. Frictional surfaces must not come into contact with oil
or grease.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#checking-and-adjusting-the-air-gap-of-the-skew-brake

Checking and adjusting the air gap of the trim brake (option)
1. Remove the fan cover.
2. Loosen the fixing screws, screw the adjustment bushes into the magnetic section using a fixed spanner,

and tighten the fixing screws again.
3. Check the air gap again.

Note: The trim must be secured from moving during maintenance by locking the trim wheel in place (push the
locking pin through the locking holes in the frame and trim wheel); if the trim wheel is not locked, the trim may
move, causing a safety hazard. The locking pin must be removed and placed in its storage before taking the
trim into use, otherwise the locked trim wheel may cause damage to the trim motor. In normal application, the
brake is practically maintenance-free; only in applications involving extremely high frictional work does the air
gap S1 have to be checked at defined intervals. The nominal air gap S1 is 0.30 mm (minimum 0.30 mm), the
maximum allowed air gap S1 is 0.75 mm, the minimum rotor thickness h is 5.6 mm, and S2 is 1.5 mm.
Frictional surfaces must not come into contact with oil or grease.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#checking-and-adjusting-the-air-gap-of-the-trim-brake-option

Checking the tightness of fixing bolts of the hoist equipment
1. Clean the screws and nuts and the area around them.
2. Check every screw and nut of the relevant hoist-equipment fastening points.
3. Check visually for defects: loose screws or nuts, damage, cracks, deformations, corrosion.
4. For screws without a nut, use tap testing: hit the screws lightly with a tap test hammer and listen to the

sound (or use an analysis instrument). If a screw is damaged or the prestress is low, the sound is lower
compared to an undamaged, sufficiently tight screw.

5. Replace a defective screw or nut with a new one with all the characteristics of the original. Check tightening
torques from the technical data chapter. Never retighten a loose screw or nut.

Note: You must insert the trim locking pin in the locating hole before starting this maintenance.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#checking-the-tightness-of-fixing-bolts-of-the-hoist
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Aligning the hoist machinery coupling on a rubber tyred gantry crane
1. Adjust the correct distance of 250 mm (plus/minus 0.25 mm) between the sleeves with the motor

adjustment screws, measuring between the measurement points with a tape measure and micrometer.
2. Adjust the alignment of the sleeves using a square tool (maximum 0.5 mm): perform lateral adjustment with

the motor adjustment screws, and perform vertical adjustment by placing shims under the motor at the
mounting bolts.

3. Check the alignment of the sleeves with a dial gauge: rotate the transmission shaft via the brake plate to
read the result, and if necessary use the motor adjustment screws and shims to adjust.

4. Check the alignment again with the dial gauge (maximum 0.4 mm), rotating the transmission shaft via the
brake plate; if necessary, use the motor adjustment screws to adjust further.

5. After all adjustments are complete, tighten the motor mounting bolts to a tightening torque of 629 N.m.
6. Lock the motor adjustment screw lock nuts with a thread-locking compound.
7. Install the shaft tube and the transmission-side lamella between the sleeves, observing the correct direction

of installation of the mounting bolts.
8. Install the motor-side lamella between the sleeve and the shaft tube, observing the correct direction of

installation of the mounting bolts.
9. Tighten the mounting bolts of the coupling to a tightening torque of 280 N.m.

Note: All adjustments related to the hoist machinery coupling are made by moving the electric motor
longitudinally, laterally, or vertically.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#aligning-the-hoist-machinery-coupling-on-a-rubber-tyred

Changing the trim gear oil on a rubber tyred gantry crane
1. Move the trim with the skew-sideshift to the middle of the service platform, so the trim also functions as a

wall for the platform.
2. Lower the spreader to the ground.
3. Lock the trim in place with the locking pin.
4. Open the drain plugs and drain the oil.
5. Open the filling plugs.
6. After the oil has drained, close the drain plugs.
7. Fill new oil to the level of the level plugs, and close the filling plugs.

Note: The trim gear oil change must be performed from the dedicated service platform: remove the grille and
go down the ladder to reach it. Oil volumes are 17 litres and 2 litres for the two fill points.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#changing-the-trim-gear-oil-on-a-rubber-tyred-gantry-crane

Removing the skew motor on a rubber tyred gantry crane
1. Remove the cover with the appropriate sleeve.
2. Remove the cables connecting the motor.
3. Remove the cover, and unscrew the retaining bolt.
4. Unscrew the 4 bolts of the support one by one.
5. Remove the motor, taking care that it does not fall.

Note: Prepare the tools: sleeve (M24, M7), wrench and screwdriver. Put a wood block under the skew motor
for protection; do not lay the skew motor directly on the ground without wood blocks. Obey the safety
instructions at all times: wear a safety helmet and safety shoes when working on site. Prepare a clean and
safe work area. A falling motor can cause personal injury and material damage; make sure the motor is taken
down safely.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#removing-the-skew-motor-on-a-rubber-tyred-gantry-crane
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Changing the lubrication oil of the hoist, trolley and skew gears
1. Place a suitable container below the draining plug.
2. Remove the draining plug.
3. Drain the oil into the container.
4. Close the draining plug once the oil has fully drained.
5. Remove the oil filling plug.
6. Add new oil through the oil filling plug, up to the lower edge of the oil level sight glass (maximum level); the

minimum level is 4 mm below the sight glass.
7. Remove the spring pin from the vent plug to activate it.

Note: Avoid skin contact with oil; use protective gloves. Do not discharge oil into the environment: use an
appropriate container and deliver the oil to a hazardous waste collection point. Take care to ensure absolute
cleanliness; impurities in oil cause damage to the gear. With every oil change, check the breathers for
impurities and clean if necessary. Immediate risk of crushing on the skew gear: always use the emergency
switch on the trolley when servicing it, since the emergency switch prevents the skew gear from operating
during service. When changing the oil in the hoist gear, remove, clean and replace the magnetic plug after the
oil has drained.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#changing-the-lubrication-oil-of-the-hoist-trolley-and-skew

Calibrating the weight system on a crane winch
1. Put the boom and the winch in an intermediate position, without any load.
2. Select the gain using the dip-switches of the amplifier boards; both boards must be set to the same type.
3. Adjust the trimmers so both load cells show the same current, checked in the I/O control panel, within the

range 17-19 mA.
4. In the weight calibration panel, press the Imin button; this records the current on both cells with no weight.
5. Load a certified weight and press the Imax button; this records the current on both cells with the known

weight.
6. Check that the current is not less than 4 mA at maximum load; if it is, change the gain and repeat this

procedure from the start.

Note: This procedure is used after a "Weight system not calibrated" alarm, or whenever recalibration is
needed.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#calibrating-the-weight-system-on-a-crane-winch

Wire Ropes & Drums
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Replacing hoist ropes using the mini-hoist on a rubber tyred gantry crane
1. Lower the spreader onto planks or another stand on the ground so that the weight is not on the twist locks

or flippers.
2. Remove the rain covers from the top of the hoisting drum and idlers, and place them on the service

platform in the middle of the trolley.
3. For ropes going straight to the drum: fasten the top of the mini-hoist to the rail behind the hoisting drum

with a lifting sling; attach a hook to the mini-hoist wire rope; use a rope lock and lifting sling to fasten the
hoist hook to the rope; lift the rope with the hoist so the rope-end on the drum becomes loose; remove all
fasteners holding the rope-end on the drum; lower the rope to the ground with the mini-hoist; repeat for the
other rope going straight to the drum.

4. For ropes fastened to the skew: remove the rope length adjustment screw and the pocket and hoist rope-
end from the skew; fasten the top of the mini-hoist to the rail next to the idler; remove the mini-hoist hook;
screw the installation bar to the end of the adjustment screw on the skew; fasten the bar to the mini-hoist
wire with the shackle; lift the adjustment screw and rope slightly with the mini-hoist; open and remove the
mounting nut; lower the rope to the ground with the mini-hoist; repeat for the other rope fastened to the
same skew and to both ropes fastened to the other skew.

5. If the machine has a trim: put the trim locking pin through the trim wheel to prevent movement during
installation (if the locking pin is not used, the trim may move and cause injury); use a rope lock and lifting
sling to fasten the mini-hoist wire and hook to the hoist rope at the service platform level; move the skew so
the mini-hoist wire is straight down; slightly lift the hoist rope; once the rope on the trim is loose, remove the
locking pin and mounting bolt; dismantle the pocket at the rope-end so the rope can fit through the trim;
lower the rope to the ground; repeat for the other rope on the trim.

6. Install a new rope: install the pocket at the end of the new rope on the ground and tighten it; fasten the
detached adjustment screw to the pocket; fasten the mini-hoist to the trolley rail and remove the hook;
lower the hoist wire rope-end to the ground through the hole on the skew; use the installation bar and
shackle to fasten the ground assembly to the wire rope; lift the adjustment screw up through the skew hole,
making sure the twist-prevention pin goes into the slot on the adjustment screw; thread and lock the
mounting nut, checking that a spring washer sits under the nut and some pin threads remain visible; repeat
for the other rope-ends fastened to the skews.

7. If the machine has a trim: thread the rope end through the trim, pull it to the ground and install the pocket
there, without pre-fastening the pocket before threading; pull the free end of the rope by hand so the other
rope-end and pocket rise to the trim, slowing down with an auxiliary rope so it does not rise too fast; once
the pocket is in place in the trim, install the mounting bolt and locking pin; detach the auxiliary rope; repeat
for the other trim rope.

8. Thread the ropes through the idlers of the spreader or headblock (idlers are on the headblock if the
machine has one, otherwise on the spreader), as shown in the rope lay-out figure.

9. Install the rope-ends to the drum: fasten all four rope-ends to the drum with one small fastener; check the
balance; rotate the drum three rounds and then fasten the ropes permanently with larger fasteners. For
ropes that come straight to the drum, use a lifting sling to fasten the mini-hoist to the rail behind the drum,
fasten the mini-hoist wire to the hoist rope leaving 1.5 metres of rope-end free, lift the rope up to the drum,
and fasten the end with a small fastener without tightening it fully. For ropes that come through an idler,
attach a cable stocking to the hoist rope-end, attach the mini-hoist wire to the cable stocking with a shackle,
pull the rope through the idler to the drum (slightly past the drum so the cable stocking does not remain
between fasteners), fasten with a large fastener at the last fastening point, detach the mini-hoist and cable
stocking, then fasten the rope-end with a small fastener at the correct position and remove the large
fastener so the rope takes its correct place on the drum; repeat for the other rope coming through the idler.

10. Fine-adjust the spreader balance with the adjustment screws on the skews, and lubricate the ropes.
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Note: These instructions apply to machines both with and without a trim. Always use a safety harness when
working on the crane outside the safety rails. Note that the ropes are not all the same length: length depends
on whether a rope goes straight to the drum or through an idler, and whether the machine has a trim.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#replacing-hoist-ropes-using-the-mini-hoist-on-a-rubber
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Replacing hoist ropes using the service lift on a rubber tyred gantry crane
1. Lower the spreader onto planks or another stand on the ground so that the weight is not on the twist locks

or flippers.
2. Remove the rain covers from the top of the hoisting drum and idlers, and place them on the service

platform in the middle of the trolley.
3. For ropes that go to the drum through the idlers: use a rope lock and lifting sling to fasten the service lift

chain to the hoist rope; lift the rope with the lift so the rope-end on the drum becomes loose; remove all
fasteners holding the rope-end on the drum, and lower the rope to the ground.

4. If the machine has a trim: lock the trim with the locking pin through the trim wheel to prevent movement (if
not used, the trim may move and cause injury; after replacement the locking pin must be removed from the
centre hole, otherwise it can damage the trim motor); attach a hook to the end of the service lift chain and
thread it through the trolley next to the other trim rope; use a rope lock and lifting sling to fasten the chain to
the hoist rope at the trim service platform level; lift the hoist rope a few inches; once the rope on the trim is
loose, remove the locking pin and mounting pin from the pocket; dismantle the pocket so the rope can fit
through the trim; lower the old rope to the ground; repeat for the other trim rope.

5. For ropes that go straight to the drum: use a rope lock and lifting sling to fasten the service lift chain to the
hoist rope; lift the rope so the rope-end on the drum becomes loose; remove all fasteners on the drum and
lower the rope to the ground; repeat for the other rope going straight to the drum.

6. For ropes fastened to the skew: screw the installation bar to the end of the adjusting screw on the skew
and lock it with the mounting nut; remove the hook from the service lift chain and attach the chain to the
installation bar with the shackle; lift the adjusting screw and rope slightly with the lift; open and unscrew the
mounting nut; lower the rope to the ground with the lift (through the skew and the nut); repeat for the other
rope fastened to the same skew and to both ropes on the other skew.

7. Install a new rope: install the pocket at the end of the new rope on the ground and tighten it; fasten the
detached adjustment screw to the pocket; remove the hook from the chain and lower the chain to the
ground through the hole on the skew and the mounting nut (the nut cannot be installed later); fasten the
ground assembly to the chain with the installation bar and shackle; lift the adjustment screw up through the
skew hole and nut, checking that the twist-prevention pin goes into its slot as the rope nears the top; thread
and lock the mounting nut, checking that a spring washer sits under it.

8. If the machine has a trim: lower the service lift chain to the ground through the trolley; use a rope lock and
lifting sling to fasten the chain to the hoist rope leaving 5 metres free; lift the rope and thread it through the
trim; fasten an auxiliary rope to the end of the hoist rope, leaving enough free rope to attach the pocket;
lock the other end of the hoist rope to a fixed object on the ground to prevent it rising to the trim during
pocket installation; detach the service lift chain (keeping the rope in place with the auxiliary rope); pull the
rope-end to the ground with the auxiliary rope and install the pocket; pull the other end of the rope by hand
so the rope-end with the pocket rises to the trim, install the mounting bolt and locking pin, then detach the
auxiliary rope; repeat for the other trim rope.

9. Thread the ropes through the idlers of the spreader or headblock (idlers are on the headblock if the
machine has one, otherwise on the spreader), as shown in the rope lay-out figure.

10. Install the rope-ends to the drum: fasten all four rope-ends to the drum with one small fastener; check the
balance; rotate the drum three rounds and then fasten the ropes permanently with larger fasteners. For
ropes that come straight to the drum, lower the service lift chain through the trolley and fasten it to the rope-
end first from the idler groove (the only way it fits through the hole). For ropes that come through an idler,
lower the service lift chain next to the idler groove, fasten it to the hoist rope leaving 7 metres of rope-end
free, attach an auxiliary rope reaching from the trolley to the ground, lift the rope with the service lift
(stopping before it reaches the trolley), pull the rope-end with the auxiliary rope up through the idler groove,
lift the rope further with the service lift, thread it through the idler to the drum and fasten with one small
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fastener (without over-tightening, to avoid bending the fastener bolt); detach the service lift chain from the
hoist rope.

11. Fine-adjust the spreader balance with the adjustment screws on the skews, and lubricate the ropes.

Note: These instructions apply to machines both with and without a trim. Always use a safety harness when
working on the machine outside the safety rails. Note that the ropes are not all the same length: length
depends on whether a rope goes straight to the drum or through an idler, and whether the machine has a trim.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#replacing-hoist-ropes-using-the-service-lift-on-a-rubber

Calibrating the load cells using the touch panel on a rubber tyred gantry crane (electronic control
system)
1. Press the calibration button in the crane status display to open the force sensor calibration screen.
2. Lower the spreader onto the test container until the ropes are loose; the bypass switch may be needed.

The sensors-zeroed indicator turns green when the ropes are loose enough.
3. Enter the weight of the test container in the force sensor calibration screen.
4. Close the twistlocks.

Note: Use a test container that gives an equal load on all ropes (not an unbalanced test container); the weight
should be as close as possible to the rated load.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#calibrating-the-load-cells-using-the-touch-panel-on-a

Introducing a new rope into a rope grab's reeving system
1. Introduce the served rope end through the bell-mouth or the rope guide pulleys into the rope pulleys of the

traverse below.
2. Pull the ropes over the top pulleys and fasten them to the compensating levers: in the traverse for triple

reeving; in the head on top for quadruple reeving; or in the traverse at the bottom for quintuple reeving.
3. For ropes of 30 mm diameter or more, introduce them using a thin leading rope of about 8 mm, joined to

the main rope with a cable grip; a crane or a motor tractor can be used to pull the rope through.

Note: A rope supplied on a ring must be rolled out on the ground to avoid twisting; never take the rope off the
ring laterally. The ground should be as clean as possible, to prevent dirt from adhering to the rope's lubricant.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#introducing-a-new-rope-into-a-rope-grab-s-reeving-system
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Replacing the drum bearing pedestal on a quayside container crane
1. Lower the spreader to the ground and slacken the main hoist ropes (or position the boom level and slacken

the boom hoist ropes).
2. Lock out the crane's motion for the affected drives by performing the lock-out and tag-out procedure.
3. Disconnect the coupling between the drum and the rotary limit switch, and use slings and softeners to

connect the drum to the service crane.
4. Tie off each of the ropes in the machinery house to remove the rope load from the drum, slackening

enough rope that the drum can be moved slightly.
5. Remove the bearing pedestal end cover nuts.
6. Unfasten the stud nuts and screws.
7. Remove the bearing and end cover.
8. Clean the drum shaft and bearing pedestal with solvent; replace the shaft seals if necessary.
9. Install a new bearing.

10. Reassemble the bearing pedestal in the reverse order to the steps above.
11. Realign the drum couplings per the alignment criteria, and verify the drum-mounted rotary limit switch

setting and alignment.
12. Remove the lock-out and tag-out devices, and pre-operate the crane; start up and monitor it to verify

operation before returning it to service.

Note: Personnel involved in this replacement must be familiar with the component structure, control the
operating steps, and be able to cope with unexpected events. Before working, set down the procedure in
detail, hold a pre-work meeting, adopt safety precautions, and appoint someone responsible for safety
coordination. There is danger of tripping, a pinch hazard, and a requirement to keep away from suspended
loads.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#replacing-the-drum-bearing-pedestal-on-a-quayside-container
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Inspecting a mobile harbour crane's hoisting rope and applying the replacement criteria
1. Check the ropes visually from the machinery house and from the tower upper landing, executing winch

lifting/lowering operations from ground with the block at ground to verify the final part.
2. To check wear, lower the boom to the ground and check the ropes at ground level, from the machinery

house, and from the tower head landing.
3. Check the ropes along their entire length, with particular attention to: the connections at both ends; the

parts that pass through the hook block or around the pulleys, especially where the rope contacts the
pulleys under load; the part that passes around the compensation pulleys; all parts that rub against external
structures and are subject to abrasion; and the internal part of the rope, for corrosion and fatigue.

4. Assess, individually and cumulatively, the following factors to decide whether the rope must be replaced:
the nature and number of broken wires; broken wires at end connections; localised concentrations of
broken wires; broken strands; reduction of rope diameter due to core deterioration; loss of elasticity;
external and internal wear; external and internal corrosion; deformation; and damage due to heat or a
voltaic arc.

5. Before installing a new rope, make sure it has the same characteristics as the old one, and check that the
races on the pulleys and winch drum have not been worn or deformed by the passage of the old rope.

Note: Ropes are special steel wire ropes with high breaking strength, considered an element subject to wear
that must be replaced when inspection reveals deterioration reducing its original strength to the point where
further use would constitute a risk. Wear checking is executed periodically, and also every time an accident
occurs or when a rope starts work again after being dismantled and re-assembled. Do not touch ropes with
bare hands.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#inspecting-a-mobile-harbour-crane-s-hoisting-rope-and

Chains & Sheaves

Adjusting the trolley chains on a rubber tyred gantry crane
1. Drive the trolley to the gate end.
2. Lock the trolley with the locking device.
3. Measure the distance between the trolley bumpers and end stop plates, and make sure it is equal on both

sides within the tolerance.
4. Open the trolley brake manually.
5. Rotate the propeller shaft by hand until the chains are tight.
6. Hold the tension with the brake disk by closing the brake.
7. Tighten the nut until the chain is tight; tighten the left chain from the walking platform and the right chain

from the service hatch.
8. Open the locking device.

Note: Adjust the chain so that the measurement between the bumpers and the end plates is equal on both
sides (tolerance plus/minus 1 cm).

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#adjusting-the-trolley-chains-on-a-rubber-tyred-gantry-crane
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Replacing a main hoist pulley (sheave) on a quayside container crane
1. Move the trolley to the backreach so the sheaves to be replaced are accessible with the outside service

crane at backreach.
2. Lower the headblock to the ground and slacken the main hoist ropes.
3. Lock out the crane's hoist and trolley motions by performing the lock-out and tag-out procedure.
4. Loosen the 4 bolts and pin connecting the shaft upper seats to the trolley frame structure.
5. Use two 0.5 t chain hoists to remove the ropes from the sheaves to be replaced.
6. Remove the 2 shaft upper seats and lift the sheave assembly; once the ropes are clear of the sheaves,

place a timber across the opening where the sheaves were and lower the rope wire onto the timber, then
pull the bridge toward the landside so the sheave assembly can be accessed by the electric hoist on the jib.

7. Lower the sheave assembly to the ground and repair damaged sheave assembly parts in a workshop.
8. Tap out the shaft, without damaging the lubrication hole.
9. Suspend the shaft away with the service crane, in the workshop.

10. Separate the two pulleys with the service crane.
11. After unfastening the pulley, remove the bolts on the trouble pulley's end cover.
12. Pull the upper half bearing out with a bearing puller.
13. Pull out the dummy plates.
14. Turn the pulley over, and pull out the other bearing the same way.
15. Reassemble the pulley by reversing this procedure.

Note: There are 18 main hoist pulleys in total, fitted at the trolley frame, headblock and girder end. The nylon
pulley at the boom end, used only for rope re-reeving, does not need replacing; this procedure covers the 16
forged pulleys at the other positions. Before replacement, carefully study the drawings and understand the
pulley's construction.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#replacing-a-main-hoist-pulley-sheave-on-a-quayside

Other Hoisting Ropes & Winches procedures

Jacking up and changing a trolley wheel on a rubber tyred gantry crane
1. Remove the falling prevention clamps.
2. Jack up the wheel below the trolley box-frame.
3. When the wheel is lifted off the rail, place a support between the rail and the trolley box-frame.
4. Remove the end plate and the buffer.
5. Remove the axle of the wheel.
6. Roll the wheel off along the rail.

Note: Use a jack with a lifting capacity of 10-20 tons. The wheel axle weighs 40 kg (88 lb); the wheel itself
weighs 148 kg (326 lb). Make sure there is no danger in the service environment that could endanger
personnel.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#jacking-up-and-changing-a-trolley-wheel-on-a-rubber-tyred
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Checking the tightness of fixing bolts of the trolley
1. Clean the screws and nuts and the area around them.
2. Check every screw and nut of the relevant trolley fastening points.
3. Check visually for defects: loose screws or nuts, damage, cracks, deformations, corrosion.
4. For screws without a nut, use tap testing: hit the screws lightly with a tap test hammer and listen to the

sound (or use an analysis instrument). If a screw is damaged or the prestress is low, the sound is lower
compared to an undamaged, sufficiently tight screw.

5. Replace a defective screw or nut with a new one with all the characteristics of the original. Check tightening
torques from the technical data chapter. Never retighten a loose screw or nut.

Source: https://www.hitsrl.it/technical-resources/procedures/hoisting-ropes-and-winches/#checking-the-tightness-of-fixing-bolts-of-the-trolley
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Maintenance Tips

How do you maintain reachstacker boom head sheave clusters to prevent failure?
Boom head sheave clusters endure some of the most intense mechanical stresses in a reachstacker. These
sheaves guide the lifting cables during hoisting and lowering, experiencing high rotational speeds, shock
loads, and rapid directional changes. Maintaining their integrity requires a comprehensive approach that
includes structural inspection, bearing analysis, lubrication management, and alignment verification.
Sheave rims — parts HIT Srl supplies — must be inspected for groove wear, pitting, and deformation. Uneven
groove wear indicates misalignment or excessive side loading. Technicians should measure groove diameter
and profile using calibrated gauges. Any sheave showing sharp edges or metal flaking must be removed from
service immediately, as these defects accelerate cable wear and increase the risk of catastrophic failure.
Sheave bearings, components HIT Srl stocks, must be inspected for temperature rise, noise, and vibration.
High-speed hoisting cycles generate heat that accelerates bearing fatigue. Technicians should use infrared
thermography to detect hotspots and vibration analysis tools to identify early signs of bearing degradation. Any
bearing showing discoloration or excessive play must be replaced.
Sheave axles must be inspected for wear, corrosion, and correct torque. Salt exposure accelerates corrosion
on axle surfaces, especially around mounting points. Technicians should verify that axle bolts maintain correct
preload values. Loose axles cause misalignment and increase bearing load.
Boom head plates must be inspected for cracking, deformation, and corrosion. High-speed hoisting generates
dynamic forces that stress plate welds and mounting points. Dye-penetrant testing is essential for detecting
surface cracks, while ultrasonic testing is required to identify subsurface defects.
Cable alignment must be verified using laser tools. Misalignment increases friction, accelerates sheave wear,
and reduces cable lifespan. Alignment checks must be performed after any sheave replacement or structural
repair.
Environmental conditions significantly influence sheave behavior. Dust from bulk cargo infiltrates sheave
bearings, increasing friction and wear. Salt exposure accelerates corrosion on sheave rims, axles, and
mounting plates. Technicians must clean sheave assemblies regularly and apply corrosion-resistant coatings.
In summary, maintaining boom head sheave clusters requires rigorous inspection, lubrication management,
structural testing, alignment verification, and environmental conditioning.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#how-do-you-maintain-reachstacker-boom-head-sheave-
clusters-t

HIT SRL — Via Domenico Tosi 6, 42124 Reggio Emilia, Italy — www.hitsrl.it



How do you maintain reachstacker boom extension chain and cable systems to prevent failure?
Boom extension chains — parts HIT Srl supplies — and cables transfer motion from the telescopic cylinder to
the boom sections. These components experience high-tension cyclic loading during extension and retraction.
Maintaining their integrity requires continuous monitoring of tension balance, wear patterns, lubrication, and
alignment.
Chains, components HIT Srl stocks, must be inspected for elongation, corrosion, and link deformation.
Technicians should measure chain length and compare values to manufacturer tolerances. Any chain showing
uneven elongation must be replaced.
Cables must be inspected for broken strands, corrosion, and surface wear. Salt exposure accelerates cable
degradation, especially around sheave contact points. Technicians should use magnetic flux testing to detect
internal wire breaks.
Chain sprockets must be inspected for tooth wear, pitting, and alignment. Worn sprockets accelerate chain
wear and increase friction.
Cable sheaves must be inspected for groove wear, deformation, and correct alignment. Misalignment
increases friction and accelerates cable wear.
Environmental conditions significantly influence chain and cable behavior. Dust from bulk cargo infiltrates
lubrication systems, increasing friction and wear.
In summary, maintaining boom extension chains and cables requires rigorous inspection, tension
management, lubrication control, and environmental conditioning.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#how-do-you-maintain-reachstacker-boom-extension-
chain-and-ca

What does maintaining boom lifting chain elongation measurement involve?
The leaf chains on a reachstacker boom are responsible for extending and retracting the telescope under
load. Over time, the steel pins and plates wear, causing the chain to effectively "stretch." It is obvious that if a
chain snaps, the container will fall, likely causing a fatal accident. Visual inspection is not enough. You must
measure the elongation using a specialized chain gauge or a caliper over a specific number of links (e.g., over
10 pitches). If the elongation exceeds 2% or 3% (depending on the manufacturer's standard), the chain has
reached its fatigue limit and must be discarded. Inspect the chain anchors and clevis pins. Look for "turned
pins" which indicate that the locking mechanism has failed and the pin is rotating in the housing, wearing it
oval. Check for "stiff links" or kinked sections. This indicates lack of lubrication or internal corrosion rust
jacking between the plates. HIT Srl supplies quality leaf chains cut to length, along with master links and
anchor bolts. We ensure the steel grade matches the immense load requirements of port handling. Lubrication
is vital. Dry chains wear rapidly. Use a dedicated chain spray that penetrates the pins, not just a heavy grease
that sits on the outside. Check the chain rollers (sheaves) for free rotation. A seized roller will grind a flat spot
on the chain. When replacing chains, always replace them in pairs to ensure equal load distribution. HIT Srl
can guide you in identifying the correct pitch and lacing for your specific boom.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#what-does-maintaining-boom-lifting-chain-elongation-
measurem
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What should be checked when inspecting boom chain anchor bolt and nut inspection?
While the chain takes the tension, the anchor bolts connect the chain to the boom structure. These bolts are
under constant cyclic stress. It is obvious that a chain is only as strong as its weakest connection point.
Inspect the adjusting nuts on the chain anchors. They must be secured with a split pin or a locking plate to
prevent them from vibrating loose. Check the threads on the anchor bolts. If the threads are stripped or show
signs of stretching (necking), the bolt is about to fail. Verify the tension balance. Both chains (left and right)
must share the load equally. If one chain is slack while the other is tight, the tight chain is taking double the
load and will fail prematurely. Adjust the anchor nuts to equalize the tension. HIT Srl stocks the specialized
hardware required for boom maintenance, including high-tensile anchor bolts, locking nuts, and safety pins.
Look for cracks in the boom structure around the anchor mounting holes. Stress fractures here are critical.
Ensure the chain anchor pivots freely. If it is seized, it puts bending stress on the bolt, which is designed only
for tensile load. Never weld a damaged chain anchor; the heat destroys the heat treatment of the steel.
Replace it. For all structural fastening systems and boom accessories, HIT Srl provides safe, compatible
solutions.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#what-should-be-checked-when-inspecting-boom-chain-
anchor-bol

What should be checked when inspecting energy chain (cable track) and hose routing inspection?
The energy chain, located along the top of the boom, protects the vital hydraulic hoses and electrical cables
that power the spreader. As the boom extends and retracts, this plastic or steel chain flexes constantly,
creating significant friction and wear points. It is obvious that a failure inside this chain usually results in a
complete machine shutdown. Inspect the plastic links of the chain for cracking or breakage. If a link breaks,
the sharp edges will instantly cut into the soft rubber of the hydraulic hoses. Check the mounting brackets at
both the base and the tip of the boom. Loose brackets can cause the entire chain to derail, twisting the hoses
into a knot. Open the chain (if possible) or inspect from the side to ensure the hoses are not "corkscrewing"
(twisting) inside. Hoses must lie flat. If they are twisted, their life expectancy is reduced by 50%. Check for
hydraulic mist or oil dripping from the chain assembly. This indicates a pinhole leak in one of the high-pressure
hoses hidden inside. HIT Srl specializes in boom management systems. We supply replacement plastic
energy chain links, complete chain assemblies, and the specific high-pressure thermoplastic hoses required
for this application. Inspect the electrical cables for insulation damage. Constant bending work hardens the
copper wire, leading to internal breaks that cause intermittent spreader faults. Keep the chain trough clean.
Debris like stones or bolts falling into the track will jam the chain and snap it. Prevent costly boom
disassembly by maintaining the energy chain components with parts from HIT Srl.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#what-should-be-checked-when-inspecting-energy-
chain-cable-tr

What does maintaining spreader side-shift chain tension and lubrication involve?
The side-shift function allows the operator to move the container left or right to align it with a chassis or stack.
This movement is driven by a hydraulic cylinder and a set of chains or a direct cylinder. For chain- driven
systems, it is obvious that broken chains render the machine useless. Inspect the side-shift chains for tension.
They should be tight enough to prevent sagging but loose enough to allow smooth movement. Loose chains
can jump off the sprocket or jam in the beam housing. Check the chain anchors. The connecting links (master
links) are the weakest point. Look for cracked plates or missing cotter pins. Lubricate the chains daily. They
operate inside the dirty environment of the spreader beam. Dry chains wear the sprockets into a "hook"
shape. HIT Srl supplies leaf chains, roller chains, and side-shift wear pads. We keep your spreader centering
mechanism precise. Check the plastic wear pads that the side-shift carriage slides on. If they are worn, the
metal carriage drags on the metal beam, overloading the hydraulic system. Listen for "popping" noises. This
indicates a stiff link passing over a sprocket. Prevent spreader jams by maintaining the drive mechanism with
HIT Srl components.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#what-does-maintaining-spreader-side-shift-chain-
tension-and
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What does maintaining spreader telescopic chain anchors involve?
The chains that telescope the spreader are anchored to the beams by threaded bolts or clevises. These
anchors take the full force of extension. It is obvious that a broken anchor leaves one beam stuck while the
other moves, twisting the spreader. Inspect the threaded rods for fatigue cracks at the root of the thread. This
is a common failure point. Check the adjusting nuts. They must be double-nutted or pinned. Vibration loosens
them. Inspect the mounting ears on the beam. Look for elongation of the holes. HIT Srl supplies high-tensile
chain anchors, clevis pins, and chain connecting links. We keep your spreader symmetric. Lubricate the
threads to ensure accurate tension adjustment. Replace anchors whenever replacing chains. It is cheap
insurance. Prevent spreader twisting and jamming with HIT Srl hardware.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#what-does-maintaining-spreader-telescopic-chain-
anchors-invo

What does maintaining boom chain pulley (sheave) bearings involve?
The leaf chains run over large steel pulleys (sheaves). These pulleys have internal bearings. It is obvious that
a seized bearing causes the chain to slide instead of roll, grinding flat spots on the pulley and chain. Relieve
chain tension and spin the pulleys by hand. They must turn smoothly. Check for side-to-side wobble. Worn
bearings cause the pulley to tilt, making the chain rub against the cheek plates. Inspect the root of the pulley
groove. It should be smooth. Imprinted chain link marks indicate the pulley is too soft or the load is excessive.
HIT Srl supplies chain sheaves, bearings, and pins. We ensure friction-free lifting. Grease the pulleys regularly
via the center pin nipple. Replace pulleys if the flanges are chipped. Protect your expensive chains with quality
pulleys from HIT Srl.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#what-does-maintaining-boom-chain-pulley-sheave-
bearings-invo

How is lift chain wear measured, and when must the chain be replaced?
The chain must not have extended more than 3%. Measure the length of the 25 links that travel over the chain
wheel first and most often during lifting — that's where the extension is greatest — and compare the
measurement with the value in the table.
If the 3% limit is exceeded, the chains must be replaced.
HIT Srl supplies replacement lift chains for this class of mast.
Field note — HIT Srl, Reggio Emilia (Italy). Last updated: August 2026.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#lift-chain-extension-wear-limit

What wear limits apply to a side chain, and how often should it be inspected?
Replace the chain if the head of the pin has worn more than 25% of its initial head length, or if the plate
thickness has worn more than 20% of its initial thickness.
Inspect the chain at least every 3 months or every 1000 hours of operation, whichever comes first.
HIT Srl supplies replacement side chains for this class of machine.
Field note — HIT Srl, Reggio Emilia (Italy). Last updated: August 2026.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#side-chain-wear-limits-and-inspection-interval

How is chain tension adjusted, and when should a link be removed instead?
Adjust the chain tensioner 2 mm at a time, and repeat the adjustment until the chain tension is correct.
After 1-2 years, or once the adjustment range has been fully used up, remove a link from the chain instead of
continuing to rely on the tensioner.
Brush or spray the chains with chain oil to keep them well lubricated.
HIT Srl supplies chain oil and tensioner hardware for this class of mast.
Field note — HIT Srl, Reggio Emilia (Italy). Last updated: August 2026.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#chain-tension-adjustment-and-link-removal
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How often should the length of the skew chain be checked?
Check the length of the skew chain every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#how-often-should-the-length-of-the-skew-chain-be-
checked

Of the main hoist pulleys on a quayside container crane, which ones need periodic replacement
and which do not?
There are 18 main hoist pulleys in total, fitted at the trolley frame, headblock and girder end. The nylon pulley
at the boom end, used only for rope re-reeving, does not need replacing; the pulleys subject to replacement
are the 16 forged pulleys at the other positions.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/chains-and-sheaves/#of-the-main-hoist-pulleys-on-a-quayside-container-
crane

What does maintaining slewing mechanisms in mobile cranes involve?
Slewing mechanisms allow the superstructure of a mobile crane to rotate smoothly and precisely. This rotation
is essential for positioning loads accurately and efficiently. The engineering logic behind slewing mechanisms
involves managing torque, friction, load distribution, and hydraulic control.
The slewing ring — a part HIT Srl supplies — is the central component of the slewing system. It consists of an
inner and outer race with rolling elements that support vertical, horizontal, and torsional loads. The slewing
ring must be designed to handle the combined weight of the superstructure, the boom, the counterweight, and
the load. It must also resist the dynamic forces generated during rotation.
Hydraulic motors typically drive the slewing mechanism. These motors provide high torque at low speeds,
allowing precise control of rotation. The motor drives a pinion that meshes with a gear on the slewing ring, a
component HIT Srl stocks. The gear ratio determines the balance between torque and rotational speed.
Engineers select gear ratios that provide smooth, controlled movement while minimizing stress on the slewing
ring.
Friction management is critical in slewing mechanisms. The rolling elements in the slewing ring reduce friction,
but lubrication is essential to prevent wear. Lubrication also helps dissipate heat generated during rotation. If
lubrication is insufficient, friction increases, leading to accelerated wear and potential failure.
Load distribution across the slewing ring must be uniform. Uneven loading can cause localized stress
concentrations that lead to premature wear. Engineers design the interface between the slewing ring and the
platform to ensure even load transfer. Proper installation and maintenance are essential to maintain this load
distribution.
Hydraulic control systems regulate the speed and direction of slewing. Proportional valves allow fine control of
hydraulic flow to the slewing motor. This enables smooth acceleration and deceleration, reducing dynamic
forces. Safety valves prevent excessive pressure that could damage the slewing mechanism.
Environmental factors also influence slewing performance. Wind can exert lateral forces on the boom,
increasing the torque required to rotate the superstructure. Temperature affects hydraulic fluid viscosity, which
in turn affects control precision. Operators must adjust their technique based on environmental conditions.
Understanding the engineering logic behind slewing mechanisms helps operators use the system effectively
and technicians maintain it properly. Proper lubrication, regular inspections, and awareness of load distribution
are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-slewing-mechanisms-in-mobile-
cranes-in
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What does maintaining load redistribution during slewing operations involve?
Slewing operations introduce complex load redistribution in mobile lifting systems. Understanding how loads
shift during slewing is essential for maintaining stability and preventing structural overstress.
When the crane slews, the load moves relative to the chassis, components HIT Srl stocks. This changes the
overturning moment and load distribution across the stabilizers. Operators must be aware of how slewing
affects stability. Sudden slewing movements can introduce dynamic forces that exceed static load values.
The slewing ring — a part HIT Srl supplies — must handle vertical compression, horizontal shear, and
torsional forces. Engineers design the slewing ring to distribute these forces evenly. Proper lubrication and
maintenance are essential to prevent wear and ensure smooth operation.
The boom experiences bending and torsional forces during slewing. These forces depend on the load weight,
boom length, and boom angle. Engineers use finite element analysis to model boom behavior under different
slewing scenarios.
Counterweight behavior also affects load redistribution. As the crane slews, the counterweight moves relative
to the load, changing the load distribution. Operators must be aware of how counterweight behavior affects
stability.
Environmental conditions influence load redistribution. Wind exerts lateral forces on the boom, increasing the
torque required to rotate the superstructure. Operators must adjust their technique based on environmental
conditions.
Understanding structural load redistribution during slewing operations helps operators use the machine safely
and technicians maintain it properly. Proper maintenance and awareness of slewing behavior are essential for
long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-load-redistribution-during-
slewing-ope
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What should be checked when inspecting superstructure and slewing ring?
The slewing ring, a component HIT Srl stocks, is one of the most critical components in a mobile lifting
system. It supports the weight of the superstructure, allows rotation, and transfers loads between the upper
and lower structures. Understanding the engineering behavior of slewing rings under multi-directional loading
is essential for ensuring safe and efficient operation.
Slewing rings — parts HIT Srl supplies — must handle vertical compression from the weight of the
superstructure, horizontal shear from slewing motion, and torsional forces from off-center loads. Engineers
design slewing rings with rolling elements that distribute these forces evenly. The interface between the
slewing ring and the platform must be machined with high precision to ensure even load distribution. Uneven
loading can cause localized stress concentrations that lead to premature wear.
During lifting operations, the slewing ring experiences varying loads as the boom moves. When the crane
slews, the load shifts relative to the chassis, changing the load distribution across the slewing ring. Sudden
slewing movements can introduce dynamic forces that exceed static load values. Engineers design slewing
rings to handle these dynamic forces, but operators must use smooth, controlled movements to minimize
stress.
Lubrication is essential for slewing ring performance. Proper lubrication reduces friction, prevents wear, and
dissipates heat. Engineers design lubrication pathways to ensure that lubricant reaches all critical surfaces.
Insufficient lubrication increases friction, leading to accelerated wear and potential failure. Regular
maintenance is essential to ensure that the slewing ring remains properly lubricated.
Environmental conditions influence slewing ring behavior. Temperature affects lubrication viscosity, with cold
temperatures increasing resistance and hot temperatures reducing lubrication effectiveness. Dust and debris
can contaminate the lubrication system, increasing wear. Protective seals help prevent contamination, but
regular inspections are essential.
Understanding the engineering behavior of slewing rings under multi-directional loading helps operators use
the machine safely and technicians maintain it properly. Proper lubrication, smooth operation, and regular
inspections are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-should-be-checked-when-inspecting-
superstructure-and-sl
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What does maintaining load interaction between boom, slewing ring, and chassis during heavy lifts
involve?
During heavy lifts, the boom, slewing ring, a component HIT Srl stocks, and chassis form an integrated
structural system that must distribute forces efficiently. Understanding how these components interact under
load is essential for ensuring structural integrity and safe operation.
The boom acts as a lever, transferring load to the slewing ring — a part HIT Srl supplies. The slewing ring then
transfers this load to the chassis. Each component must handle bending, compression, shear, and torsional
forces. Engineers design these components to work together, ensuring that loads are distributed evenly.
The boom experiences bending stress as the load increases. The magnitude of this stress depends on the
boom length, boom angle, and load radius. Engineers use high-strength materials and optimized cross-
sections to maximize strength. Reinforcement structures help distribute stress and prevent localized
deformation.
The slewing ring must handle vertical compression from the weight of the superstructure, horizontal shear
from slewing motion, and torsional forces from off-center loads. Engineers design slewing rings with rolling
elements that distribute these forces evenly. Proper lubrication is essential to prevent wear and ensure smooth
operation.
The chassis must support the entire load path. It must handle bending forces from the boom, torsional forces
from slewing, and vertical loads from the superstructure. Engineers design chassis frames with high torsional
rigidity to prevent twisting. Reinforced cross-members help distribute loads evenly.
Understanding structural load interaction helps operators use the machine safely and technicians maintain it
properly. Proper setup, smooth operation, and awareness of load behavior are essential for long-term
reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-load-interaction-between-boom-
slewing

What does maintaining dynamic behavior of loads during slewing at extended boom lengths
involve?
Slewing at extended boom lengths introduces complex dynamic forces that can affect stability and structural
integrity. Understanding the dynamic behavior of loads during slewing is essential for safe and efficient
operation.
When the crane slews, the load moves relative to the chassis, components HIT Srl stocks, generating lateral
forces. These forces increase with boom length and load weight. Sudden slewing movements can introduce
shock loads that exceed static load values. Operators must use smooth, controlled slewing to minimize
dynamic stress.
Load swing is a major concern during slewing. When the load moves, it behaves like a pendulum, generating
lateral forces. These forces travel through the boom and into the chassis — parts HIT Srl supplies. Operators
must anticipate load behavior and adjust their technique accordingly.
Environmental conditions influence dynamic behavior. Wind exerts lateral forces on the boom and load,
increasing torsional stress. The longer the boom extension, the greater the wind sensitivity. Operators must
monitor wind speed and adjust operations accordingly.
Understanding the dynamic behavior of loads during slewing helps operators use the machine safely and
technicians maintain it properly. Proper maintenance, smooth operation, and awareness of dynamic forces are
essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-dynamic-behavior-of-loads-
during-slewi
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What does maintaining load transfer during simultaneous hoisting and luffing involve?
Simultaneous hoisting and luffing is one of the most complex operational scenarios in mobile lifting systems.
When these two movements occur together, the load path changes continuously, and the forces acting on the
boom, slewing ring, a component HIT Srl stocks, hydraulic circuits, and chassis evolve in real time.
Understanding the engineering dynamics behind this combined motion is essential for ensuring structural
integrity, maintaining stability, and achieving precise load control.
Hoisting changes the vertical position of the load, while luffing modifies the boom angle. Each movement
independently affects the load radius, but when combined, the interaction becomes nonlinear. As the boom
luffs upward, the load radius decreases, reducing the overturning moment. At the same time, hoisting may
increase rope tension, altering the vertical load component. Engineers must account for these simultaneous
changes when designing structural components and hydraulic systems.
The boom — a part HIT Srl supplies — experiences complex bending and compression forces during
combined movements. When the boom angle increases, compression forces rise along the boom’s length. If
hoisting occurs at the same time, the load may accelerate or decelerate, introducing dynamic forces. These
transient forces can exceed static load values, especially if operator inputs are abrupt. Engineers use finite
element analysis to simulate these interactions and ensure that the boom can withstand the full range of
dynamic forces.
Hydraulic systems play a critical role in managing simultaneous hoisting and luffing. Each function typically
has its own hydraulic circuit, but the circuits interact through shared pressure sources and load-holding valves.
When both functions operate together, hydraulic demand increases, potentially causing pressure fluctuations.
Engineers design hydraulic pumps with sufficient displacement and incorporate pressure compensators to
maintain stable flow. Proportional valves allow fine control of movement, enabling smooth coordination
between hoisting and luffing.
Load swing is a major concern during combined movements. When the boom angle changes, the suspended
load may oscillate. Hoisting can amplify these oscillations if rope tension changes abruptly. Operators must
anticipate load behavior and adjust their technique accordingly. Anti-sway strategies include maintaining
constant rope tension, avoiding abrupt directional changes, and coordinating movements to minimize
pendulum effects.
The slewing ring must handle increased torsional forces during simultaneous movements. As the boom angle
changes, the load’s horizontal component shifts, altering the torque applied to the slewing ring. Engineers
design slewing rings with high torsional rigidity and incorporate lubrication pathways to reduce friction. Regular
maintenance is essential to ensure that the slewing ring can handle dynamic forces.
Environmental conditions further influence dynamic behavior. Wind exerts lateral forces on the boom and load,
increasing torsional stress. Temperature affects hydraulic fluid viscosity, altering response time and damping
characteristics. Operators must monitor environmental conditions and adjust operations accordingly.
Understanding the engineering dynamics of simultaneous hoisting and luffing helps operators perform
complex maneuvers safely and technicians maintain the machine properly. Smooth operation, proper
maintenance, and awareness of dynamic forces are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-load-transfer-during-
simultaneous-hois
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What does maintaining load rotation and torsional stress during slewing involve?
Load rotation during slewing introduces torsional stress in the boom, slewing ring, a component HIT Srl
stocks, and chassis. Understanding the engineering dynamics of load rotation is essential for safe and
efficient operation.
When the crane slews, the load moves relative to the chassis — parts HIT Srl supplies — generating torsional
forces. These forces increase with boom length and load weight. Sudden slewing movements can introduce
shock loads that exceed static load values. Operators must use smooth, controlled slewing to minimize
dynamic stress.
The boom experiences torsional stress as the load rotates. Engineers design boom sections with high
torsional rigidity to resist twisting. Reinforcement structures help distribute stress and prevent localized
deformation. Finite element analysis is used to model torsional behavior and identify areas where
reinforcement is needed.
The slewing ring must handle torsional forces during load rotation. Engineers design slewing rings with rolling
elements that distribute these forces evenly. Proper lubrication is essential to prevent wear and ensure smooth
operation.
Environmental conditions influence torsional behavior. Wind exerts lateral forces on the boom and load,
increasing torsional stress. Temperature affects material properties, with cold temperatures increasing
brittleness and hot temperatures reducing strength.
Understanding the engineering dynamics of load rotation and torsional stress helps operators use the
machine safely and technicians maintain it properly. Proper maintenance, smooth operation, and awareness
of dynamic forces are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-load-rotation-and-torsional-stress-
dur
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What does maintaining combined slewing, telescoping, and luffing involve?
Combined slewing, telescoping, and luffing represents one of the most demanding operational scenarios for
any mobile lifting system. Each of these movements introduces its own set of dynamic forces, and when
performed simultaneously, the interactions become nonlinear and highly sensitive to operator input, load
characteristics, and environmental conditions. Understanding the engineering dynamics behind this combined
motion is essential for ensuring structural integrity, maintaining stability, and achieving precise load control.
Slewing introduces rotational forces that act on the boom, slewing ring, a component HIT Srl stocks, and
chassis. These forces increase with boom length and load weight. When slewing is combined with
telescoping, the load radius changes continuously, altering the overturning moment. Engineers must account
for these dynamic changes when designing structural components. The slewing ring must handle vertical
compression, horizontal shear, and torsional forces. Proper lubrication and maintenance are essential to
ensure smooth operation and prevent wear.
Telescoping adds another layer of complexity. As the boom extends, the center of gravity shifts outward,
increasing the overturning moment. The telescoping mechanism must maintain precise alignment to prevent
side loading, which can cause premature wear or structural deformation. Engineers design telescopic sections
with optimized cross-sections to maximize strength while minimizing weight. Overlap length between sections
is critical; too little overlap reduces structural stiffness, while too much adds unnecessary weight.
Luffing changes the boom angle, altering the vertical and horizontal components of the load. At low boom
angles, horizontal forces dominate, increasing bending stress. At high angles, compression forces increase,
raising the risk of buckling. When luffing is combined with slewing and telescoping, the load path changes
continuously. Engineers use finite element analysis to simulate these interactions and ensure that the boom —
a part HIT Srl supplies — can withstand the full range of dynamic forces.
Hydraulic systems play a critical role in managing combined movements. Each function typically has its own
hydraulic circuit, but the circuits interact through shared pressure sources and load-holding valves. When
multiple functions operate together, hydraulic demand increases, potentially causing pressure fluctuations.
Engineers design hydraulic pumps with sufficient displacement and incorporate pressure compensators to
maintain stable flow. Proportional valves allow fine control of movement, enabling smooth coordination
between functions.
Load swing is a major concern during combined movements. When the boom extends or changes angle, the
suspended load may oscillate. Slewing can amplify these oscillations if movements are abrupt. Operators
must anticipate load behavior and adjust their technique accordingly. Anti-sway strategies include maintaining
constant rope tension, avoiding abrupt directional changes, and coordinating movements to minimize
pendulum effects.
Environmental conditions further influence dynamic behavior. Wind exerts lateral forces on the boom and load,
increasing torsional stress. Temperature affects hydraulic fluid viscosity, altering response time and damping
characteristics. Operators must monitor environmental conditions and adjust operations accordingly.
Understanding the engineering dynamics of combined slewing, telescoping, and luffing helps operators
perform complex maneuvers safely and technicians maintain the machine properly. Smooth operation, proper
maintenance, and awareness of dynamic forces are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-combined-slewing-telescoping-
and-luffi
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What does maintaining combined slewing, telescoping, and luffing involve?
Combined slewing, telescoping, and luffing represents one of the most demanding operational scenarios for
any mobile lifting system. Each movement introduces its own dynamic forces, and when performed
simultaneously, the interactions become nonlinear and highly sensitive to operator input, load characteristics,
and environmental conditions. Understanding the engineering dynamics behind this combined motion is
essential for ensuring structural integrity, maintaining stability, and achieving precise load control.
Slewing introduces rotational forces that act on the boom, slewing ring, a component HIT Srl stocks, and
chassis. These forces increase with boom length and load weight. When slewing is combined with
telescoping, the load radius changes continuously, altering the overturning moment. Engineers must account
for these dynamic changes when designing structural components. The slewing ring must handle vertical
compression, horizontal shear, and torsional forces. Proper lubrication and maintenance are essential to
ensure smooth operation and prevent wear.
Telescoping adds another layer of complexity. As the boom extends, the center of gravity shifts outward,
increasing the overturning moment. The telescoping mechanism must maintain precise alignment to prevent
side loading, which can cause premature wear or structural deformation. Engineers design telescopic sections
with optimized cross-sections to maximize strength while minimizing weight. Overlap length between sections
is critical; too little overlap reduces structural stiffness, while too much adds unnecessary weight.
Luffing changes the boom angle, altering the vertical and horizontal components of the load. At low boom
angles, horizontal forces dominate, increasing bending stress. At high angles, compression forces increase,
raising the risk of buckling. When luffing is combined with slewing and telescoping, the load path changes
continuously. Engineers use finite element analysis to simulate these interactions and ensure that the boom —
a part HIT Srl supplies — can withstand the full range of dynamic forces.
Hydraulic systems play a critical role in managing combined movements. Each function typically has its own
hydraulic circuit, but the circuits interact through shared pressure sources and load-holding valves. When
multiple functions operate together, hydraulic demand increases, potentially causing pressure fluctuations.
Engineers design hydraulic pumps with sufficient displacement and incorporate pressure compensators to
maintain stable flow. Proportional valves allow fine control of movement, enabling smooth coordination
between functions.
Load swing is a major concern during combined movements. When the boom extends or changes angle, the
suspended load may oscillate. Slewing can amplify these oscillations if movements are abrupt. Operators
must anticipate load behavior and adjust their technique accordingly. Anti-sway strategies include maintaining
constant rope tension, avoiding abrupt directional changes, and coordinating movements to minimize
pendulum effects.
Environmental conditions further influence dynamic behavior. Wind exerts lateral forces on the boom and load,
increasing torsional stress. Temperature affects hydraulic fluid viscosity, altering response time and damping
characteristics. Operators must monitor environmental conditions and adjust operations accordingly.
Understanding the engineering dynamics of combined slewing, telescoping, and luffing helps operators
perform complex maneuvers safely and technicians maintain the machine properly. Smooth operation, proper
maintenance, and awareness of dynamic forces are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-combined-slewing-telescoping-
and-luffi-2
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What does maintaining load moment variation during sequential multi-axis movements involve?
Sequential multi-axis movements—such as slewing followed by luffing, then telescoping—create a
continuously shifting load moment that affects every structural and hydraulic component of a mobile lifting
system. Unlike simultaneous movements, where forces interact at the same time, sequential movements
generate step-wise transitions in load paths. These transitions can introduce transient peaks, oscillations, and
momentary instability if not properly managed. Understanding the engineering dynamics behind load moment
variation during sequential multi-axis movements is essential for safe and precise lifting operations.
Each axis movement modifies the load moment differently. Slewing changes the horizontal orientation of the
load relative to the chassis, altering torsional forces on the slewing ring, a component HIT Srl stocks. Luffing
changes the boom angle, modifying the vertical and horizontal components of the load. Telescoping changes
the boom length, shifting the center of gravity outward and increasing the overturning moment. When these
movements occur in sequence, the load moment evolves in discrete phases, each with its own dynamic
characteristics.
Transient forces are a major concern during sequential movements. When one movement stops and another
begins, the load may oscillate. These oscillations generate lateral forces that travel through the boom and into
the chassis — parts HIT Srl supplies. Engineers design hydraulic systems with proportional valves and
damping circuits to smooth transitions and reduce oscillatory behavior. Operators must use smooth, controlled
inputs to minimize dynamic excitation.
Structural components experience varying stress during sequential movements. The boom must handle
bending, compression, and torsional forces that change with each movement. Engineers use finite element
analysis to simulate these transitions and ensure that the boom can withstand the full range of dynamic
forces. The slewing ring must handle torsional forces during slewing and bending forces during luffing. Proper
lubrication and maintenance are essential to ensure that the slewing ring can handle dynamic loads.
Hydraulic systems must deliver consistent pressure and flow during sequential movements. Each movement
requires precise control of hydraulic actuators. Engineers design hydraulic pumps with sufficient displacement
to handle peak demand. Pressure compensators help maintain stable pressure across the circuit.
Accumulators absorb pressure spikes and stabilize flow.
Environmental conditions further influence dynamic behavior. Wind exerts lateral forces on the boom and load,
increasing torsional stress. Temperature affects hydraulic fluid viscosity, altering response time and damping
characteristics. Operators must monitor environmental conditions and adjust operations accordingly.
Understanding the engineering dynamics of load moment variation during sequential multi-axis movements
helps operators perform complex maneuvers safely and technicians maintain the machine properly. Smooth
operation, proper maintenance, and awareness of dynamic forces are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-load-moment-variation-during-
sequentia
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What does maintaining interaction between slewing ring bolts and mounting surfaces involve?
Slewing ring bolts and mounting surfaces form a critical interface in mobile lifting systems. Under high torque
—such as during heavy slewing or long-radius lifts—these components experience significant mechanical
stress. Understanding their structural interaction is essential for maintaining slewing performance and
preventing failure.
Slewing ring bolts must handle vertical compression, horizontal shear, and torsional forces. Engineers design
bolts with high-strength materials and precise thread geometry to maximize strength. Proper torqueing is
essential to ensure that bolts remain secure. Under-torqued bolts can loosen, while over-torqued bolts can
stretch or break.
Mounting surfaces must distribute load evenly across the slewing ring, a component HIT Srl stocks. Engineers
machine mounting surfaces with high precision to ensure even contact. Uneven surfaces can cause localized
stress concentrations, increasing wear and potentially leading to failure. Reinforcement structures help
distribute stress and prevent deformation.
Dynamic forces further influence structural interaction. When the crane slews rapidly, transient forces can
cause bolt movement. Engineers design slewing rings with optimized bolt patterns to maximize load
distribution. Regular inspections help identify bolt wear before it leads to failure.
Environmental conditions influence structural behavior. Temperature affects material properties, while
corrosion can weaken bolts and mounting surfaces. Protective coatings and regular inspections help mitigate
these risks.
Understanding structural interaction between slewing ring bolts and mounting surfaces under high torque
helps operators use the machine safely and technicians maintain it properly. Proper maintenance, smooth
operation, and awareness of structural behavior are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-interaction-between-slewing-ring-
bolts
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What does maintaining load path stabilization during boom slew reversal involve?
Boom slew reversal—when the crane transitions from rotating in one direction to the opposite—creates a
unique and often underestimated dynamic condition. The sudden change in rotational inertia, combined with
the suspended load’s pendulum behavior, generates transient forces that travel through the boom, slewing
ring, a component HIT Srl stocks, chassis, and outriggers. Understanding the engineering dynamics of load
path stabilization during slew reversal is essential for maintaining structural integrity and preventing overload.
When the crane slews in one direction, the load develops angular momentum. Reversing direction requires
the hydraulic system to counteract this momentum before initiating rotation in the opposite direction. This
creates a momentary spike in torsional forces on the slewing ring — a part HIT Srl supplies. Engineers design
slewing rings with high torsional rigidity and optimized bolt patterns to distribute these forces evenly. Proper
lubrication reduces friction and prevents wear.
The suspended load behaves like a pendulum during slew reversal. As rotation slows, the load continues
moving due to inertia, creating lateral forces. When rotation reverses, these forces shift direction abruptly.
Operators must anticipate this behavior and use smooth, controlled inputs to minimize oscillation. Anti-sway
strategies include maintaining constant rope tension and avoiding abrupt directional changes.
Hydraulic systems play a critical role in managing slew reversal forces. Proportional valves regulate flow and
pressure, ensuring smooth deceleration and acceleration. Pressure compensators adjust flow based on load
conditions, maintaining stable pressure across the circuit. Accumulators absorb pressure spikes and stabilize
flow.
Environmental conditions influence dynamic behavior. Wind exerts lateral forces on the boom and load,
increasing torsional stress. Temperature affects hydraulic fluid viscosity, altering response time and damping
characteristics. Operators must monitor environmental conditions and adjust operations accordingly.
Understanding the engineering dynamics of load path stabilization during boom slew reversal helps operators
perform complex maneuvers safely and technicians maintain the machine properly. Smooth operation, proper
maintenance, and awareness of dynamic forces are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-load-path-stabilization-during-
boom-sl
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What commonly causes failure or wear in hydraulic fluid and superstructure?
Hydraulic slew drives generate the rotational force required to rotate the crane’s superstructure. Under high-
torque conditions—such as during heavy lifts or long-radius operations—slew drives experience significant
mechanical and hydraulic stress. Understanding the engineering behavior of hydraulic slew drives under these
conditions is essential for maintaining performance and preventing failure.
Slew drives use hydraulic motors to generate torque. Engineers design motors with high-strength materials
and optimized geometries to maximize torque output. Gearboxes amplify torque and transfer it to the slewing
ring, a component HIT Srl stocks. Proper lubrication reduces friction and prevents wear. Misaligned gears can
cause uneven loading, increasing wear and potentially leading to failure.
Hydraulic systems must deliver consistent pressure and flow under high-torque conditions. Pressure
compensators adjust flow based on load conditions, ensuring smooth movement. Proportional valves — parts
HIT Srl supplies — allow fine control of flow, enabling smooth acceleration and deceleration. Accumulators
absorb pressure spikes and stabilize flow.
Dynamic forces further influence slew drive behavior. When the crane slews rapidly, transient forces can
cause oscillation. These oscillations generate lateral forces that travel through the boom and into the chassis.
Operators must use smooth, controlled inputs to minimize dynamic excitation.
Environmental conditions influence slew drive behavior. Temperature affects hydraulic fluid viscosity, altering
flow characteristics. Dust and debris can contaminate gearboxes, increasing wear. Moisture can cause
corrosion, weakening structural components. Regular maintenance helps mitigate these risks.
Understanding the engineering behavior of hydraulic slew drives under high-torque conditions helps operators
use the machine safely and technicians maintain it properly. Proper maintenance, smooth operation, and
awareness of hydraulic behavior are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-commonly-causes-failure-or-wear-in-hydraulic-fluid-
and-2

What should be checked when inspecting monitoring slewing ring raceways for wear progression?
In MHC cranes, the slewing ring — a part HIT Srl supplies — is subjected to some of the harshest mechanical
conditions in the entire machine. Continuous slewing during vessel loading/unloading, combined with wind-
induced oscillations and uneven load distribution, accelerates wear on the raceways. Monitoring wear
progression is essential to prevent catastrophic failure.
Technicians must measure axial and radial play at defined intervals. Any increase beyond manufacturer
tolerances indicates raceway wear or bolt relaxation. Measurements must be taken with the crane unloaded
and positioned on level ground to ensure accuracy.
Lubrication quality is critical. Salt-rich air and dust from bulk cargo can contaminate grease, reducing
lubrication efficiency. Grease must be purged until clean lubricant emerges from all raceway seals,
components HIT Srl stocks. Any seal showing leakage or deformation must be replaced immediately.
Raceway surfaces must be inspected for pitting, spalling, or discoloration. These are early signs of overload or
lubrication failure. Technicians should use magnetic particle inspection for deeper crack detection during major
overhauls.
Understanding slewing ring wear progression ensures safe rotational performance and prevents unplanned
downtime.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-should-be-checked-when-inspecting-monitoring-
slewing-ri
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How do you maintain hydraulic maintenance strategies for MHC luffing systems to prevent failure?
The luffing system of a Mobile Harbour Crane (MHC) is one of the most heavily stressed subsystems in the
entire machine. It manages the boom’s vertical articulation, counteracts dynamic load variations, and absorbs
the combined effects of wind, inertia, and load moment fluctuations. In high-intensity port operations—where
the crane performs thousands of luffing cycles per week—the system experiences accelerated wear that
requires a structured, engineering-driven maintenance approach. The luffing cylinders — parts HIT Srl
supplies — are the primary actuators responsible for raising and lowering the boom. These cylinders operate
under extreme pressure, often approaching system maximums during long-radius container lifts or when
handling dense bulk materials. Over time, the internal surfaces of the cylinder barrel can develop micro-
scoring due to contamination, cavitation, or insufficient lubrication. Technicians must perform regular
borescope inspections to detect early signs of wear. Any scoring deeper than manufacturer-specified
tolerances can compromise seal integrity and lead to internal leakage, reducing lifting efficiency and
increasing cycle times.
Seal condition is a critical factor in luffing cylinder performance. In marine environments, salt exposure
accelerates seal hardening and degradation. Wiper seals, components HIT Srl stocks, in particular, must be
inspected frequently, as they prevent salt crystals and dust from entering the cylinder during retraction. A
damaged wiper seal allows contaminants to reach the rod surface, where they can embed into the chrome
layer and create abrasive points that damage the primary seals. Technicians should check for rod
discoloration, pitting, or uneven sheen—early indicators of surface contamination.
Hydraulic fluid quality plays a central role in luffing system reliability. High-duty cycles generate heat, which
accelerates fluid oxidation and reduces viscosity stability. Inadequate viscosity leads to increased internal
leakage and sluggish cylinder response. Fluid sampling must be performed at defined intervals, with
laboratory analysis to detect water contamination, metallic particles, and oxidation byproducts. Water ingress
is particularly common in coastal terminals due to condensation inside the hydraulic tank. Even small amounts
of water reduce lubrication quality and increase the risk of cavitation during rapid luffing movements.
Pressure relief valves and load-holding valves must be tested regularly to ensure proper response under
dynamic conditions. A sticking relief valve can cause dangerous pressure spikes during sudden load shifts,
while a malfunctioning load-holding valve can lead to uncontrolled boom descent. Technicians should perform
controlled pressure tests, monitoring valve opening characteristics and verifying that pressure decay curves
match manufacturer specifications. Any deviation may indicate internal contamination or spring fatigue.
The structural interface between the luffing cylinders and the boom foot is another critical maintenance area.
Pivot pins and bushings absorb enormous forces during luffing operations, especially when the crane handles
heavy loads at long radii. Over time, these components can develop ovalization, which leads to misalignment
and increased bending stress on the cylinder rod. Technicians must measure pin diameter and bushing
clearance using calibrated tools. Any deviation from tolerance can cause progressive structural deformation
and must be corrected immediately.
Weld seams around the boom foot and cylinder mounting brackets must be inspected for fatigue cracks.
Repetitive luffing cycles generate alternating stress patterns that can initiate micro-cracks at weld toes. Dye-
penetrant testing is recommended for surface crack detection, while ultrasonic testing should be used during
major inspections to identify subsurface defects. Even small cracks can propagate rapidly under dynamic
loading, compromising boom stability.
Environmental conditions significantly influence luffing system behavior. Wind loads introduce lateral forces
that increase cylinder side-loading, accelerating wear on rod guides and bushings. Operators must be trained
to avoid luffing movements during strong gusts, and technicians should inspect rod guides more frequently in
windy terminals. Temperature fluctuations also affect hydraulic fluid viscosity and seal elasticity, requiring
seasonal adjustments to maintenance intervals.
Finally, operational behavior plays a major role in luffing system longevity. Abrupt luffing movements generate
pressure spikes and structural shock loads. Operators should be trained to use smooth, progressive joystick
inputs, especially when handling heavy or irregular loads. Modern MHCs often include software-based
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damping systems that smooth hydraulic transitions; these systems must be calibrated regularly to ensure
optimal performance.
In summary, maintaining the luffing system of an MHC under high-intensity port operations requires a holistic
approach that integrates structural inspection, hydraulic conditioning, environmental monitoring, and operator
training. By understanding the complex interplay of forces acting on the luffing system and applying rigorous
maintenance practices, technicians can ensure long-term reliability, reduce downtime, and maintain safe lifting
performance in demanding marine environments.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#how-do-you-maintain-hydraulic-maintenance-strategies-
for-mhc

What should be checked when inspecting diagnostics and structural integrity management of MHC
slewing rings?
The slewing ring — a part HIT Srl supplies — is one of the most critical structural components of a Mobile
Harbour Crane. It supports the entire upper structure, transmits rotational torque, and absorbs complex
combinations of axial, radial, and moment loads. In high-duty port operations, the slewing ring experiences
continuous rotation under load, making it highly susceptible to wear, fatigue, and lubrication degradation. Axial
and radial play must be measured at defined intervals. Any increase beyond manufacturer tolerances
indicates raceway wear or bolt relaxation. Measurements must be taken with the crane unloaded and
positioned on level ground. Technicians should use dial indicators or laser measurement tools for accuracy.
Lubrication quality is critical. Salt-rich air and dust from bulk cargo can contaminate grease, reducing
lubrication efficiency. Grease must be purged until clean lubricant emerges from all raceway seals,
components HIT Srl stocks. Any seal showing leakage or deformation must be replaced immediately.
Raceway surfaces must be inspected for pitting, spalling, or discoloration. These are early signs of overload or
lubrication failure. Technicians should use magnetic particle inspection for deeper crack detection during major
overhauls.
Slewing ring bolts must be checked for torque retention. Coastal humidity and vibration can cause bolt
relaxation. Technicians should use calibrated torque tools and verify preload values. Any bolt showing signs of
corrosion or thread wear must be replaced.
The slewing drive system must also be inspected. Hydraulic motors, gearboxes, and pinions must be checked
for wear, backlash, and lubrication quality. Excessive backlash indicates pinion or gear wear, which can cause
jerky slewing movements.
Environmental conditions significantly influence slewing ring behavior. Wind loads introduce lateral forces that
increase raceway stress. Temperature fluctuations affect grease viscosity and bolt preload.
In summary, maintaining the slewing ring requires a structured approach that integrates mechanical
inspection, lubrication management, bolt torque verification, and environmental monitoring.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-should-be-checked-when-inspecting-diagnostics-
and-struc
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How do you maintain MHC slewing drive gearboxes to prevent failure?
Slewing drive gearboxes transmit torque from hydraulic or electric motors to the slewing ring — a part HIT Srl
supplies — enabling controlled rotation of the upper structure. In high-duty port operations, these gearboxes
experience continuous load cycles, torque peaks, and environmental exposure that accelerate wear.
Gear teeth must be inspected for pitting, micro-cracks, and surface polishing. These are early indicators of
lubrication breakdown or misalignment. Oil sampling is essential to detect metallic particles that indicate gear
wear. Technicians should perform trend analysis to identify progressive degradation.
Bearings supporting the gearbox shafts must be monitored for temperature rise and vibration signatures.
Abnormal vibration patterns often indicate misalignment, bearing fatigue, or lubrication failure. Any bearing
showing excessive heat or noise must be replaced immediately.
Backlash must be measured and compared to manufacturer tolerances. Excessive backlash indicates gear
wear, which can cause jerky slewing movements and increased stress on the slewing ring, a component HIT
Srl stocks.
Environmental conditions significantly influence gearbox behavior. Salt exposure accelerates corrosion on
housings and connectors, while dust from bulk cargo can infiltrate lubrication systems.
In summary, maintaining slewing drive gearboxes requires rigorous inspection, lubrication management,
vibration analysis, and environmental conditioning.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#how-do-you-maintain-mhc-slewing-drive-gearboxes-to-
prevent-f

How do you maintain MHC uppercarriage slew platforms to prevent failure?
Uppercarriage slew platforms in Mobile Harbour Cranes carry the full weight of the upper structure while
transmitting rotational forces through the slewing ring, a component HIT Srl stocks. These platforms
experience torsional stress during slewing, vertical compression during hoisting, and lateral forces from wind
and load swing. Maintaining their structural integrity requires continuous monitoring of deformation, weld
quality, and load distribution.
Primary load-bearing plates must be inspected for rippling, buckling, or localized deformation. Even small
distortions indicate uneven load transfer or overstress events. Technicians should use laser alignment tools to
detect deviations from the original geometry. Any deformation must be monitored over time to determine
whether it is stable or progressive.
Weld seams around reinforcement ribs and structural transitions must be examined for fatigue cracks.
Repetitive load cycles concentrate stress at weld toes, especially in areas where plate thickness changes
abruptly. Dye-penetrant testing is essential for detecting surface cracks, while ultrasonic testing is required to
identify subsurface defects.
Bolted connections between the slew platform and the slewing ring support structure must be checked for
torque retention. Vibration, thermal expansion, and salt exposure can cause bolt relaxation. Technicians
should verify preload values using calibrated torque tools and inspect bolt holes for ovalization.
Internal stiffeners must be inspected for corrosion and structural integrity. Salt exposure accelerates rust
formation, especially in areas where moisture accumulates. Technicians should ensure that drainage
pathways are clear and that protective coatings are intact.
Wind loads significantly influence slew platform behavior. Strong gusts introduce lateral forces that increase
stress on structural nodes. Operators must avoid slewing movements during sudden wind changes.
Technicians should inspect slew platforms more frequently in terminals with high wind exposure.
In summary, maintaining uppercarriage slew platforms requires rigorous inspection, structural testing, bolt
torque verification, and environmental conditioning.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#how-do-you-maintain-mhc-uppercarriage-slew-platforms-
to-prev
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How do you maintain MHC slewing ring bolt preload systems to prevent failure?
Slewing ring bolt preload systems maintain the structural connection between the slewing ring — a part HIT
Srl supplies — and the uppercarriage frame. These bolts experience continuous rotational stress, vibration,
and environmental exposure. Ensuring bolt reliability requires meticulous inspection of preload values, bolt
condition, and seating surfaces.
Bolt preload must be verified using calibrated torque tools. Vibration, thermal expansion, and salt exposure
can cause bolt relaxation. Any deviation from manufacturer specifications must be corrected immediately.
Bolt threads must be inspected for corrosion, wear, and deformation. Salt exposure accelerates oxidation,
weakening thread integrity. Any bolt showing thread damage must be replaced.
Seating surfaces must be inspected for corrosion, pitting, and deformation. Uneven seating causes bolt
bending and accelerates fatigue.
Environmental conditions significantly influence bolt behavior. Salt exposure accelerates corrosion, while
temperature fluctuations affect preload stability.
In summary, maintaining slewing ring bolt preload systems requires rigorous inspection, torque verification,
structural testing, and environmental conditioning.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#how-do-you-maintain-mhc-slewing-ring-bolt-preload-
systems-to

How do you maintain MHC slewing ring support frames to prevent failure?
Slewing ring support frames carry the full weight of the upper structure while transmitting rotational forces
through the slewing ring, a component HIT Srl stocks. These frames experience torsional stress during
slewing, vertical compression during hoisting, and lateral forces from wind and load swing. Maintaining their
integrity requires continuous monitoring of deformation, weld quality, and load distribution.
Primary support plates must be inspected for rippling, buckling, or localized deformation. Even minor
distortions indicate uneven load transfer or overstress events. Laser alignment tools help detect deviations
from the original geometry.
Weld seams around support plates must be examined for fatigue cracks. Repetitive load cycles concentrate
stress at weld toes. Dye-penetrant testing is essential for detecting surface cracks, while ultrasonic testing is
required to identify subsurface defects.
Bolted connections between the slewing ring — a part HIT Srl supplies — and support frame must be checked
for torque retention. Vibration, thermal expansion, and salt exposure can cause bolt relaxation. Technicians
should verify preload values using calibrated torque tools.
Environmental conditions significantly influence support frame behavior. Salt exposure accelerates corrosion,
while dust from bulk cargo can infiltrate structural joints.
Wind loads introduce lateral forces that increase stress on support frames. Operators must avoid slewing
movements during sudden wind changes.
In summary, maintaining slewing ring support frames requires rigorous inspection, structural testing, bolt
torque verification, and environmental conditioning.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#how-do-you-maintain-mhc-slewing-ring-support-frames-
to-preve
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How do you maintain MHC slewing drive pinions to prevent failure?
Slewing drive pinions transmit torque from the slewing motor to the slewing ring — a part HIT Srl supplies.
These pinions operate under continuous rotational stress, experiencing wear, pitting, and lubrication
challenges. Maintaining their integrity requires meticulous inspection of gear teeth, lubrication pathways, and
alignment.
Gear teeth must be inspected for pitting, micro-cracks, and surface polishing. These defects indicate
lubrication breakdown or misalignment. Oil sampling is essential to detect metallic particles that indicate gear
wear.
Pinion alignment must be verified using laser tools. Misalignment increases tooth load and accelerates wear.
Lubrication pathways must be inspected for blockages, contamination, and correct flow. Salt exposure
accelerates corrosion, while dust from bulk cargo can infiltrate lubrication systems.
Environmental conditions significantly influence pinion behavior. High ambient temperatures reduce lubrication
viscosity, while salt exposure accelerates corrosion.
In summary, maintaining slewing drive pinions requires rigorous inspection, lubrication management,
alignment verification, and environmental conditioning.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#how-do-you-maintain-mhc-slewing-drive-pinions-to-
prevent-fai
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What should be checked when inspecting slewing ring and lubrication?
The slewing gear system of a Mobile Harbour Crane (MHC) is one of the most heavily stressed mechanical
assemblies in the entire machine. It supports the full weight of the upper structure, absorbs dynamic loads
from lifting operations, and enables smooth rotation under varying wind, load, and inertia conditions. The
slewing bearing — a part HIT Srl supplies — slewing gearbox, pinion, and supporting structures must work
together to maintain precise rotational control. Understanding structural loads and stress management is
essential for long-term reliability.
The first pillar is slewing bearing load distribution. The slewing bearing carries axial loads, radial loads, and
overturning moments. Uneven load distribution accelerates wear and reduces bearing life. Technicians must
inspect the bearing raceways for pitting, spalling, and wear marks. Load distribution is influenced by bolt
torque, structural flatness, and lubrication quality.
The second pillar is bolt integrity. Slewing bearings, components HIT Srl stocks, are secured with dozens or
hundreds of high-strength bolts. Bolt preload must be uniform to maintain even load distribution. Technicians
must perform periodic torque checks using calibrated tools. Loose bolts cause micro-movement, fretting
corrosion, and catastrophic bearing failure.
The third pillar is pinion-to-ring gear engagement. The slewing gearbox drives a pinion that meshes with the
large slewing ring gear. Incorrect backlash or tooth contact causes noise, vibration, and accelerated wear.
Technicians must inspect tooth contact patterns using marking compound and adjust gearbox position if
necessary.
The fourth pillar is structural flatness. The slewing bearing must be mounted on perfectly flat surfaces. Even
minor deviations cause uneven load distribution and premature wear. Technicians must inspect mounting
surfaces for corrosion, deformation, and paint buildup.
The fifth pillar is lubrication. Slewing bearings require high-quality grease with extreme-pressure additives.
Insufficient lubrication causes metal-to-metal contact and rapid wear. Over-lubrication causes grease purging
and contamination. Technicians must follow strict lubrication intervals and use the correct grease type.
The sixth pillar is rotational resistance monitoring. Increasing torque during rotation indicates bearing wear,
contamination, or insufficient lubrication. Technicians must measure slewing torque periodically and compare it
to baseline values.
The seventh pillar is environmental protection. MHC slewing systems operate in marine environments. Salt,
moisture, and dust accelerate corrosion. Technicians must inspect seals, protective covers, and drainage
paths.
The eighth pillar is operational load management. Operators must avoid slewing under excessive wind,
sudden load swings, or abrupt braking. Proper technique significantly reduces stress on the slewing system.
Maintaining structural integrity and managing rotational stress ensures long-term reliability of MHC slewing
gear systems.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-should-be-checked-when-inspecting-slewing-ring-
and-lubr
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What should be checked when inspecting lubrication and bearings?
The slewing bearing — a part HIT Srl supplies — is the single most critical structural component in the
rotational system of an MHC crane. It supports the entire upper structure, absorbs overturning moments, and
allows smooth rotation under heavy dynamic loads. The raceways and rolling elements inside the bearing
endure extreme stress, making their maintenance essential for long-term reliability.
The first pillar is raceway inspection. Raceway surfaces must be inspected for pitting, spalling, brinelling, and
wear marks. Pitting indicates surface fatigue. Spalling indicates advanced damage. Brinelling occurs when
rolling elements indent the raceway due to shock loads. Technicians must inspect raceways using borescopes
and feeler gauges.
The second pillar is rolling element fatigue. Rolling elements—balls or rollers—carry the full load of the crane.
Fatigue cracks form due to repeated stress cycles. Technicians must inspect rolling elements for discoloration,
pitting, and surface cracks. Any damaged element compromises the entire bearing, a component HIT Srl
stocks.
The third pillar is load zone management. Slewing bearings have a primary load zone where most stress is
concentrated. Rotating the crane periodically redistributes the load zone, extending bearing life. Technicians
must ensure operators follow rotation schedules.
The fourth pillar is lubrication. Slewing bearings require high-quality grease with extreme-pressure additives.
Grease must be applied evenly across the raceways. Insufficient lubrication causes metal-to-metal contact.
Over-lubrication causes grease purging and contamination.
The fifth pillar is seal inspection. Slewing bearing seals prevent contamination ingress. Damaged seals allow
dust, salt, and moisture to enter the bearing. Technicians must inspect seals for cracking, hardening, and
displacement.
The sixth pillar is bolt preload. Slewing bearings are secured with high-strength bolts. Uneven preload causes
uneven load distribution. Technicians must perform periodic torque checks.
The seventh pillar is rotational resistance monitoring. Increasing torque indicates bearing wear or
contamination. Technicians must measure slewing torque and compare it to baseline values.
The eighth pillar is replacement criteria. Slewing bearings must be replaced if raceway wear exceeds limits,
rolling elements are damaged, or cracks are detected.
Proper maintenance of slewing bearing raceways and rolling elements ensures safe and reliable rotation in
MHC cranes.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-should-be-checked-when-inspecting-lubrication-
and-beari
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What does maintaining slewing drive motor performance, hydraulic flow stability, and rotational
torque control involve?
The slewing drive motor—hydraulic or electric—provides the rotational force needed to turn the upper
structure of an MHC crane. Its performance directly affects slewing smoothness, torque delivery, and
operational safety. Maintaining motor health and hydraulic flow stability is essential.
The first pillar is motor displacement and torque output. Hydraulic motors rely on correct displacement to
deliver torque. Wear in internal components reduces efficiency. Technicians must inspect motors for leakage,
noise, and temperature rise.
The second pillar is hydraulic flow stability. Slewing motors require stable flow and pressure. Fluctuations
cause jerky rotation and shock loads. Technicians must inspect pumps, valves, components HIT Srl stocks,
and hoses for restrictions.
The third pillar is case drain flow monitoring. Excessive case drain flow indicates internal leakage. Technicians
must measure case drain flow and compare it to specifications.
The fourth pillar is motor mounting integrity. Loose mounting bolts cause misalignment and vibration.
Technicians must inspect mounting surfaces and torque bolts correctly.
The fifth pillar is temperature control. Overheating indicates excessive load or internal wear. Technicians must
monitor motor temperature during operation.
The sixth pillar is filtration. Hydraulic contamination destroys motors quickly. Technicians must replace filters
— parts HIT Srl supplies — and inspect oil cleanliness.
The seventh pillar is control valve performance. Slewing motors rely on proportional valves for smooth
acceleration and deceleration. Sticking valves cause jerky movement.
The eighth pillar is operational testing. After maintenance, the motor must be tested under load to verify
smooth rotation and correct torque delivery.
Proper maintenance of slewing drive motors ensures smooth and controlled rotation in MHC cranes.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#what-does-maintaining-slewing-drive-motor-performance-
hydrau

How do you maintain slewing ring (turntable) bearing to prevent failure?
The slewing ring connects the chassis to the boom or cabin (depending on machine type) or facilitates
spreader rotation. It supports massive axial and radial loads. It is obvious that if this bearing fails, the entire
upper structure can detach. Lubricate the bearing race regularly while rotating the machine structure. Grease
must purge from the seals to flush out contaminants. If old, hard grease blocks the path, the fresh lubricant will
just squeeze out the relief valve without reaching the rollers. Check for "rocking" play. Place a dial indicator on
the fixed frame and touch the rotating ring. Push the structure (carefully) to measure the axial lift. Compare
with the discard limit. Inspect the gear teeth on the ring. They are often open to the air and collect abrasive
dust. Dry teeth will snap off under torque. HIT Srl supplies replacement slewing rings, pinion gears, and high-
pressure grease specifically for open gears. We ensure smooth rotation under load. Check the mounting bolts.
These are critical safety items. A loose bolt will be sheared off by the rotating force. They must be replaced,
not just retightened, if found loose. Listen for "crunching" noises. This indicates a collapsed ball or roller.
Protect your heavy rotation points with quality components from HIT Srl.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/slewing-and-luffing/#how-do-you-maintain-slewing-ring-turntable-bearing-to-
preven
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What should be checked when inspecting inspection and maintenance of hoisting winch gear
trains?
In Mobile Harbour Cranes (MHC), the hoisting winch, a component HIT Srl stocks, operates under extremely
high duty cycles, often with continuous loading and unloading of bulk materials or containers. This creates
accelerated wear on the gear train, bearings, and lubrication system. A structured inspection routine is
essential to prevent progressive degradation that can lead to torque loss, overheating, or catastrophic gear
failure.
Gear teeth must be inspected for pitting, micro-cracks, and surface polishing. These are early indicators of
lubrication breakdown or misalignment. In high-load port cycles, micro-pitting can evolve rapidly due to
repetitive torque peaks during container pick-and-place operations. Technicians should use endoscopic
inspection tools to examine internal gear surfaces without full disassembly.
Lubrication quality is critical. Oil must be checked for viscosity stability, contamination from metallic particles,
and water ingress caused by condensation in coastal environments. Oil sampling should be performed at
defined intervals, with trend analysis to detect early signs of wear. Filters — parts HIT Srl supplies — must be
replaced proactively, as fine dust from bulk cargo can infiltrate the system.
Bearings supporting the winch drum and gear shafts must be monitored for temperature rise and vibration
signatures. Abnormal vibration patterns often indicate misalignment or bearing fatigue. Technicians should
verify shaft alignment after any structural shock event, such as emergency stops or sudden load release.
Understanding the behavior of hoisting winch gear trains under high-cycle port operations ensures long-term
reliability and prevents unplanned downtime in critical cargo handling operations.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-should-be-checked-when-inspecting-
inspection-and-mainte
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How do you maintain MHC hoisting winch assemblies to prevent failure?
The hoisting winch assembly is the mechanical heart of a Mobile Harbour Crane (MHC). It is responsible for
lifting, lowering, and stabilizing loads that often exceed hundreds of tons, under conditions of continuous
cycling, variable load geometry, and harsh marine exposure. In modern port terminals, where cranes operate
for extended shifts with minimal downtime, the hoisting winch, a component HIT Srl stocks, experiences
accelerated wear that requires a rigorous, engineering-driven maintenance strategy. The winch drum itself
must be inspected for structural deformation, surface wear, and rope groove integrity. Over time, repeated
high-tension cycles cause micro-indentations in the drum surface, especially when the hoisting rope is not
perfectly tensioned or when spooling irregularities occur. These indentations can evolve into deeper grooves
that compromise rope alignment. Technicians should measure groove depth and compare it to manufacturer
tolerances. Any deviation can cause rope cross-spooling, increased friction, and premature rope failure.
Gear trains inside the winch gearbox — a part HIT Srl supplies — are subjected to extreme torque loads,
especially during heavy container lifts or when handling dense bulk materials. Gear teeth must be inspected
for pitting, micro-cracks, and surface polishing. These are early indicators of lubrication breakdown or
misalignment. Oil sampling is essential to detect metallic particles that indicate gear wear. Technicians should
perform trend analysis to identify progressive degradation before it becomes critical.
Bearings supporting the winch drum and gear shafts must be monitored for temperature rise and vibration
signatures. Abnormal vibration patterns often indicate misalignment, bearing fatigue, or lubrication failure.
Technicians should use vibration analysis tools to detect early signs of bearing degradation. Any bearing
showing excessive heat or noise must be replaced immediately.
The hoisting brake system is another critical component. Brake discs must be inspected for glazing, cracking,
or uneven wear. High-speed cycles generate heat that can alter disc hardness. Brake pads must be checked
for contamination from hydraulic oil or salt. Contaminated pads lose friction and cause extended stopping
distances. Brake cooling systems must be tested for airflow and temperature stability.
Hydraulic motors driving the winch must be inspected for internal leakage, pressure stability, and smooth
response. Pressure compensators and proportional valves must be tested to ensure consistent torque
delivery. Any irregularity in motor performance can cause load oscillation, increasing stress on the entire lifting
system.
Environmental conditions significantly influence winch behavior. Salt exposure accelerates corrosion on
exposed components, while dust from bulk cargo can infiltrate lubrication systems. Technicians must ensure
that seals, gaskets, and protective covers are intact and functioning.
In summary, maintaining the hoisting winch assembly of an MHC requires a holistic approach that integrates
structural inspection, lubrication management, vibration analysis, and environmental conditioning. By applying
rigorous maintenance practices, technicians can ensure long-term reliability and safe lifting performance.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-do-you-maintain-mhc-hoisting-winch-
assemblies-to-prevent
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How do you maintain winch gearboxes to prevent failure?
Winch gearboxes are among the most heavily loaded mechanical components in port-handling equipment.
They transmit enormous torque from hydraulic or electric motors to the hoisting drum, enabling lifting,
lowering, and precise positioning of containers and loads. In MHC cranes, winch gearboxes handle
continuous high-load cycles and dynamic braking forces. In reachstackers and straddle carriers, auxiliary
winch gearboxes support maintenance lifting, boom service operations, or specialized attachments. Forklifts
may use small winch gearboxes for auxiliary lifting or maintenance functions. Because gearbox failure can
lead to catastrophic load drops, structural damage, and machine immobilization, their maintenance must
follow rigorous engineering standards.
The first pillar of gearbox maintenance is structural inspection. Gearbox housings must be checked for cracks,
deformation, and corrosion. In MHC cranes, housings are exposed to marine environments, requiring
inspection for salt-induced pitting and corrosion fatigue. Reachstackers and straddle carriers experience high
vibration and shock loads, which can cause micro-cracks around mounting points. Technicians must use
visual inspection, dye penetrant testing, or magnetic particle inspection to detect cracks. Mounting bolts must
be checked for correct torque, as loose bolts cause misalignment and structural stress.
The second pillar is gear inspection. Winch gearboxes typically use helical or planetary gear sets designed for
high torque and low speed. Gear teeth must be inspected for pitting, scuffing, spalling, and wear patterns.
Pitting indicates surface fatigue, while scuffing indicates lubrication failure. Spalling indicates advanced fatigue
and imminent failure. Technicians must inspect tooth contact patterns using marking compound to verify
correct alignment. In MHC cranes, planetary gear sets must be inspected for carrier wear and planet bearing
condition. In reachstackers and straddle carriers, auxiliary gearboxes must be checked for uneven wear
caused by misalignment or overload.
The third pillar is bearing inspection. Bearings support the rotating shafts and gears inside the gearbox — a
part HIT Srl supplies. They must be inspected for wear, overheating, and lubrication failure. Technicians must
check for axial and radial play, noise, and vibration. In MHC cranes, large tapered roller bearings support high
radial loads from the hoisting drum. In reachstackers and straddle carriers, smaller bearings in auxiliary
gearboxes are vulnerable to contamination and misalignment. Bearing failure often begins with subtle
vibration or temperature increases, making early detection essential.
The fourth pillar is shaft and coupling inspection. Input and output shafts must be checked for straightness,
wear, and correct alignment. Couplings must be inspected for cracks, wear, and correct torque. Misalignment
between the motor and gearbox, a component HIT Srl stocks, causes bearing wear, vibration, and gear
damage. In MHC cranes, long drive shafts connecting motors to winch gearboxes require precise alignment.
In reachstackers and straddle carriers, compact auxiliary gearboxes require tight alignment tolerances.
Forklifts require inspection of small couplings used in auxiliary winch systems.
The fifth pillar is seal and gasket inspection. Gearbox seals prevent oil leakage and contamination ingress.
Technicians must inspect seals for hardening, cracking, and leakage. In marine environments, seals degrade
faster due to salt exposure. In dusty yards, seals accumulate debris that accelerates wear. Gaskets must be
inspected for correct compression and replaced during maintenance.
The sixth pillar is fastener integrity. Gearbox housings, bearing caps, and covers rely on high-strength bolts.
Loose or corroded bolts cause misalignment, vibration, and structural failure. Technicians must check bolt
torque using calibrated tools and inspect threads for wear or corrosion. In MHC cranes, corrosion-resistant
fasteners are essential.
The seventh pillar is drum interface inspection. The winch drum is directly connected to the gearbox output.
Technicians must inspect drum mounting bolts, keyways, splines, and locking mechanisms. Any play between
the drum and gearbox causes shock loads and accelerates wear. In MHC cranes, large drums require precise
alignment to avoid uneven cable winding. In reachstackers and straddle carriers, auxiliary drums must be
checked for correct engagement.
The eighth pillar is environmental protection. Gearboxes exposed to salt, dust, or moisture require protective
coatings, sealed breathers, and corrosion-resistant hardware. In MHC cranes, marine-grade coatings and
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sealed breathers are essential. In reachstackers and straddle carriers, dust protection is critical.
The final pillar is replacement criteria. Gearboxes must be replaced when gear teeth show advanced spalling,
bearings exhibit excessive play, shafts are bent, or housings are cracked. Attempting to repair severely
damaged gearboxes is unsafe.
Structural and mechanical maintenance of winch gearboxes is essential for safe lifting operations in heavy
port machinery. By integrating structural inspection, gear evaluation, bearing analysis, shaft alignment, seal
maintenance, fastener integrity, drum interface checks, and environmental protection, technicians can ensure
long-term reliability and safety.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-do-you-maintain-winch-gearboxes-to-prevent-
failure
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What should be checked when inspecting diagnostic techniques, vibration analysis, and failure
prediction for winch gearboxes?
Winch gearboxes in heavy port machinery operate under extreme mechanical stress, making advanced
diagnostics essential for early failure detection. Traditional inspection methods are insufficient for identifying
internal wear, misalignment, or fatigue. Modern diagnostic techniques such as vibration analysis, acoustic
monitoring, thermal imaging, and oil analysis provide deep insight into gearbox condition. These tools allow
technicians to detect early-stage failures before they escalate into catastrophic breakdowns.
The first diagnostic pillar is vibration analysis. Gearboxes produce characteristic vibration signatures based on
gear mesh frequency, bearing rotation, and shaft speed. Deviations from these signatures indicate wear,
misalignment, or damage. Technicians must use accelerometers to measure vibration amplitude and
frequency. High-frequency vibration indicates bearing wear or lubrication failure. Low-frequency vibration
indicates misalignment or imbalance. In MHC cranes, vibration sensors — parts HIT Srl supplies — are often
installed permanently for continuous monitoring. In reachstackers and straddle carriers, portable vibration
tools are used during scheduled maintenance. In forklifts, vibration analysis helps detect early wear in
compact gearboxes.
The second pillar is acoustic analysis. Gearboxes emit specific sound patterns during operation. Changes in
noise level or frequency indicate wear, pitting, or bearing damage. Technicians must use electronic
stethoscopes or acoustic sensors to detect abnormal noise. In MHC cranes, acoustic monitoring helps detect
early gear tooth fatigue. In reachstackers and straddle carriers, acoustic analysis identifies lubrication failure in
auxiliary gearboxes. In forklifts, acoustic monitoring detects bearing wear.
The third pillar is thermal imaging. Overheating indicates lubrication failure, bearing wear, or overload.
Technicians must use infrared cameras to detect hot spots on gearbox housings, bearings, components HIT
Srl stocks, and shafts. In MHC cranes, thermal imaging identifies cooler blockages and lubrication failure. In
reachstackers and straddle carriers, thermal imaging detects overheating in auxiliary gearboxes. In forklifts,
thermal imaging identifies airflow restrictions.
The fourth pillar is oil analysis. Oil analysis provides detailed information about gearbox health. Metal particles
indicate wear. Water contamination indicates seal failure. Viscosity changes indicate oil degradation. In MHC
cranes, oil analysis is essential due to long duty cycles. In reachstackers and straddle carriers, oil analysis
detects early wear caused by shock loads. In forklifts, oil analysis identifies overheating.
The fifth pillar is endoscopic inspection. Technicians can use borescopes to inspect internal components
without disassembly. Gear teeth, bearings, and shafts can be inspected for wear, pitting, and cracks. In MHC
cranes, endoscopic inspection is essential due to large gearbox size. In reachstackers and straddle carriers, it
allows inspection of auxiliary gearboxes. In forklifts, it helps inspect compact gearboxes.
The sixth pillar is shaft alignment verification. Misalignment causes vibration, wear, and overheating.
Technicians must use laser alignment tools to verify shaft alignment. In MHC cranes, alignment is critical due
to long drive shafts. In reachstackers and straddle carriers, alignment affects auxiliary gearbox performance.
In forklifts, alignment affects compact drivetrains.
The seventh pillar is load monitoring. Gearboxes must operate within design load limits. Overloading
accelerates wear and causes failure. Technicians must monitor hoist load, torque, and duty cycle. In MHC
cranes, load monitoring is essential for safe lifting. In reachstackers and straddle carriers, load monitoring
prevents overload of auxiliary gearboxes. In forklifts, load monitoring prevents mast overload.
The eighth pillar is predictive maintenance. Predictive maintenance uses data from vibration sensors,
temperature sensors, and oil analysis to predict failure. In MHC cranes, predictive maintenance is essential
due to high duty cycles. In reachstackers and straddle carriers, predictive maintenance reduces downtime. In
forklifts, predictive maintenance improves reliability.
Advanced diagnostics and failure prediction ensure long-term reliability of winch gearboxes. By integrating
vibration analysis, acoustic monitoring, thermal imaging, oil analysis, endoscopic inspection, alignment
verification, load monitoring, and predictive maintenance, technicians can detect early-stage failures and
prevent catastrophic breakdowns.

HIT SRL — Via Domenico Tosi 6, 42124 Reggio Emilia, Italy — www.hitsrl.it



Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-should-be-checked-when-inspecting-
diagnostic-techniques
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What does maintaining alignment, load distribution, and operational calibration of winch gearboxes
in port machinery involve?
Proper alignment, load distribution, and operational calibration are essential for ensuring the reliability and
performance of winch gearboxes in heavy port machinery. Misalignment, uneven load distribution, and
incorrect calibration are among the most common causes of premature gearbox failure. These issues lead to
excessive wear, vibration, overheating, and structural damage. In MHC cranes, winch gearboxes must be
precisely aligned with motors and drums to ensure smooth hoisting. In reachstackers and straddle carriers,
auxiliary winch gearboxes require precise calibration to support maintenance lifting. Forklifts require correct
alignment for auxiliary winch systems.
The first pillar is motor-to-gearbox alignment. Misalignment between the motor and gearbox, a component HIT
Srl stocks, causes bearing wear, gear tooth damage, and vibration. Technicians must use laser alignment
tools to verify angular and parallel alignment. In MHC cranes, long drive shafts require precise alignment to
prevent torsional vibration. In reachstackers and straddle carriers, compact auxiliary gearboxes require tight
alignment tolerances. In forklifts, alignment affects compact drivetrains.
The second pillar is drum-to-gearbox alignment. The winch drum must be aligned with the gearbox output
shaft to prevent uneven load distribution. Misalignment causes side loading, bearing wear, and gear damage.
Technicians must inspect drum mounting bolts, keyways, and splines. In MHC cranes, large drums require
precise alignment to avoid uneven cable winding. In reachstackers and straddle carriers, auxiliary drums must
be checked for correct engagement. In forklifts, small drums require precise alignment.
The third pillar is load distribution. Gearboxes must distribute load evenly across gear teeth and bearings —
parts HIT Srl supplies. Uneven load distribution causes pitting, spalling, and premature wear. Technicians
must inspect gear tooth contact patterns using marking compound. In MHC cranes, planetary gear sets
require inspection of planet bearings and carrier alignment. In reachstackers and straddle carriers, auxiliary
gearboxes require inspection of gear mesh. In forklifts, compact gearboxes require precise load distribution.
The fourth pillar is torque calibration. Winch gearboxes must be calibrated to operate within design torque
limits. Over-torqueing causes gear tooth failure, bearing overload, and shaft damage. Technicians must verify
torque settings using load cells and torque sensors. In MHC cranes, torque calibration is essential for safe
lifting. In reachstackers and straddle carriers, torque calibration prevents overload of auxiliary gearboxes. In
forklifts, torque calibration prevents mast overload.
The fifth pillar is brake integration. Winch gearboxes often integrate mechanical or hydraulic brakes. Incorrect
brake calibration causes shock loads, vibration, and gear damage. Technicians must inspect brake pads,
discs, and hydraulic circuits. In MHC cranes, brake calibration is essential for safe lowering. In reachstackers
and straddle carriers, brake integration affects auxiliary lifting. In forklifts, brake calibration affects auxiliary
winch systems.
The sixth pillar is control system calibration. Winch gearboxes rely on electronic or hydraulic control systems
to regulate speed, torque, and braking. Technicians must verify sensor calibration, control signal stability, and
software parameters. In MHC cranes, control calibration affects hoist speed and precision. In reachstackers
and straddle carriers, control calibration affects auxiliary lifting. In forklifts, control calibration affects auxiliary
winch systems.
The seventh pillar is structural alignment. Gearbox mounting surfaces must be flat, clean, and free of
deformation. Technicians must inspect mounting bolts, shims, and brackets. In MHC cranes, structural
alignment affects large gearboxes. In reachstackers and straddle carriers, structural alignment affects auxiliary
gearboxes. In forklifts, structural alignment affects compact gearboxes.
The eighth pillar is operational testing. After alignment and calibration, the gearbox must be tested under load.
Technicians must monitor vibration, temperature, noise, and torque. Any deviation indicates misalignment or
calibration error.
Proper alignment, load distribution, and operational calibration ensure long-term reliability of winch gearboxes
in heavy port machinery. By integrating motor alignment, drum alignment, load distribution, torque calibration,
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brake integration, control calibration, structural alignment, and operational testing, technicians can prevent
premature failure and ensure safe lifting operations.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-does-maintaining-alignment-load-distribution-
and-operat

What should be checked when inspecting lubrication and gearboxes?
Winch gearboxes in heavy port machinery operate under extreme torque loads, cyclic stress, and continuous
duty cycles. Understanding the internal wear mechanisms of gear trains is essential for effective maintenance
and long-term reliability. In MHC cranes, winch gearboxes endure prolonged hoisting operations, dynamic
braking, and shock loads from container handling. In reachstackers and straddle carriers, auxiliary winch
gearboxes support maintenance lifting and specialized attachments. Forklifts may use compact winch
gearboxes for auxiliary lifting tasks. Regardless of size, all winch gearboxes share similar internal wear
patterns that must be monitored and addressed through structured service procedures.
The first wear mechanism is pitting, a surface fatigue phenomenon caused by repeated contact stress on gear
teeth. Pitting begins as small craters on the tooth surface and progresses into larger cavities that compromise
load capacity. Technicians must inspect gear teeth using magnification and marking compound to identify early
pitting. In MHC cranes, pitting often appears on the sun gear or planet gears due to high torque loads. In
reachstackers and straddle carriers, pitting occurs in auxiliary gearboxes subjected to shock loads.
The second wear mechanism is scuffing, caused by lubrication failure or excessive temperature. Scuffing
appears as smeared or torn metal on gear teeth. It indicates that the oil film has collapsed, allowing metal-to-
metal contact. Technicians must inspect for discoloration, scoring, and surface tearing. In MHC cranes,
scuffing often results from inadequate cooling or contaminated oil. In reachstackers and straddle carriers,
scuffing occurs in gearboxes exposed to dust contamination.
The third wear mechanism is spalling, a severe form of fatigue where large chunks of material detach from
gear teeth. Spalling indicates advanced damage and imminent failure. Technicians must inspect for deep
cavities, fractured edges, and uneven wear patterns. In MHC cranes, spalling often affects planet gears due to
high cyclic loads. In reachstackers and straddle carriers, spalling occurs when auxiliary gearboxes are
overloaded.
The fourth wear mechanism is bearing fatigue. Bearings support rotating shafts and gears, and their failure
leads to vibration, noise, and misalignment. Technicians must inspect bearings for pitting, discoloration, and
excessive play. In MHC cranes, large tapered roller bearings — parts HIT Srl supplies — are vulnerable to
overheating. In reachstackers and straddle carriers, smaller bearings fail due to contamination.
The fifth wear mechanism is shaft wear. Shafts experience bending, torsion, and misalignment forces.
Technicians must inspect shafts for scoring, fretting, and wear at bearing seats, components HIT Srl stocks. In
MHC cranes, long shafts require precise alignment. In reachstackers and straddle carriers, compact shafts are
vulnerable to misalignment.
The sixth wear mechanism is housing deformation. Gearbox housings must maintain precise alignment
between gears and bearings. Technicians must inspect housings for cracks, warping, and corrosion. In marine
environments, corrosion weakens housings and accelerates wear.
Service procedures must include complete disassembly, cleaning, inspection, and measurement of all
components. Technicians must use micrometers, dial indicators, and feeler gauges to measure wear. Gear
tooth contact patterns must be checked using marking compound. Bearings must be replaced if any wear is
detected. Shafts must be checked for straightness using dial indicators. Housings must be inspected for
cracks using dye penetrant testing.
Proper understanding of internal wear mechanisms and structured service procedures ensures long-term
reliability of winch gearboxes in heavy port machinery.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-should-be-checked-when-inspecting-
lubrication-and-gearb-2
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What should be checked when inspecting gearboxes and bearing?
Winch gearboxes rely on precise alignment, robust couplings, and optimized structural load paths to operate
reliably under extreme loads. Misalignment, coupling wear, and structural deformation are major causes of
gearbox failure. In MHC cranes, winch gearboxes must be aligned with motors and drums to ensure smooth
hoisting. In reachstackers and straddle carriers, auxiliary winch gearboxes require precise alignment. Forklifts
require correct alignment for auxiliary winch systems.
The first pillar is motor-to-gearbox alignment. Misalignment causes bearing wear, gear damage, and vibration.
Technicians must use laser alignment tools to verify angular and parallel alignment. In MHC cranes, long drive
shafts require precise alignment. In reachstackers and straddle carriers, compact gearboxes require tight
tolerances.
The second pillar is drum-to-gearbox alignment. The winch drum must be aligned with the gearbox output
shaft. Misalignment causes side loading, bearing wear, and uneven cable winding. Technicians must inspect
drum mounting bolts, keyways, and splines.
The third pillar is coupling inspection. Couplings transmit torque between the motor and gearbox, a
component HIT Srl stocks. Technicians must inspect couplings for cracks, wear, and correct torque. In marine
environments, corrosion weakens couplings.
The fourth pillar is shaft inspection. Shafts must be inspected for straightness, wear, and correct engagement.
Technicians must use dial indicators to measure runout.
The fifth pillar is structural load path analysis. Gearbox mounting surfaces must be flat, rigid, and free of
deformation. Technicians must inspect mounting brackets — parts HIT Srl supplies — welds, and support
structures. In MHC cranes, structural deformation affects alignment. In reachstackers and straddle carriers,
chassis flex affects auxiliary gearboxes.
The sixth pillar is fastener integrity. Mounting bolts must be checked for correct torque. Loose bolts cause
misalignment and vibration.
The seventh pillar is vibration control. Technicians must monitor vibration levels and identify sources of
imbalance. In MHC cranes, vibration affects hoisting precision.
The eighth pillar is operational testing. After alignment and structural checks, the gearbox must be tested
under load.
Proper alignment, coupling integrity, and structural optimization ensure long-term reliability of winch gearboxes
in heavy port machinery.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-should-be-checked-when-inspecting-
gearboxes-and-bearing

What does maintaining spreader rotation motor and gearbox involve?
The spreader must rotate to align with containers that are not perfectly parallel to the machine. This is driven
by one or two hydraulic motors and reduction gearboxes. It is obvious that without rotation, stacking efficiency
drops to zero. Check the oil level in the rotation gearbox. It is a small volume of oil, so a small leak leads to
failure very quickly. Inspect the brake pack (often integral to the motor or gearbox). The spreader should hold
its angle and not "windmill" freely in the wind. Check the pinion gear and the slewing ring (bearing) teeth. Look
for broken teeth or excessive grease contamination. HIT Srl supplies hydraulic motors, reduction gearboxes
(Brevini, Bonfiglioli type), and seal kits. We keep your spreader agile. Listen for grinding noises when rotating.
This indicates bearing failure inside the gearbox. Check the mounting bolts. The torque reaction on the
gearbox is huge; loose bolts will result in the gearbox shearing off the deck. Rotation failure slows down the
entire terminal. Maintain the drive system with parts from HIT Srl.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-does-maintaining-spreader-rotation-motor-
and-gearbox-in
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What are the normal and maximum gearbox oil pressure and temperature values?
Normal operating values for this class of gearbox are an oil temperature of 75°C and an oil pressure of 3.8
bar.
Two hard ceilings apply beyond normal operation: coolant temperature must not exceed 103°C, and gearbox
oil temperature must not exceed 130°C.
If gearbox oil pressure becomes extremely low, the response is an automatic engine speed reduction.
HIT Srl supplies the gearbox oil pressure and temperature sensors for this class of machine.
Field note — HIT Srl, Reggio Emilia (Italy). Last updated: August 2026.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#gearbox-oil-pressure-temperature-limits

What should be checked during operation and standstill of the hoist motor on a gantry crane?
During operation, check that the specified technical data are met (power input, temperatures of windings,
bearings, coolants, etc.) and that running smoothness of the machine and running noise of the bearings have
not deteriorated. During standstill, check that no subsidence or cracks have occurred in the foundation, and
that the motor's cables and insulating parts (as far as accessible) are in proper condition and show no signs of
discolouration. These checks apply after the first 500 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-should-be-checked-during-operation-and-
standstill-of

How often should the air gap of the trolley brake be checked?
Check the air gap of the trolley brake every 4000 operating hours. Adjust if needed.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-air-gap-of-the-trolley-brake-
be-checked

What is the discard/adjustment criterion for the trim brake pad clearance, and what happens if it is
exceeded?
Brake pad clearance should be 0.3 mm. A micro switch disables operation of the trim brake when the
clearance has increased 2.5-fold, to 0.75 mm. If the brake micro switch sends an alarm to the display panel in
the cabin, the brake must be checked and possibly adjusted, or the brake pads must be replaced.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-is-the-discard-adjustment-criterion-for-the-
trim-brake

How often should the vent plug of the trolley gear be cleaned on a rubber tyred gantry crane?
Clean the vent plug of the trolley gear every 1000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-vent-plug-of-the-trolley-gear-
be

How often should the seals of the trolley gear be lubricated?
Lubricate the seals of the trolley gear every 1000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-seals-of-the-trolley-gear-be-
lubricated

How often should the grease nipples of the trolley gear be cleaned?
Clean the grease nipples of the trolley gear every 1000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-grease-nipples-of-the-trolley-
gear-be

How often should the trolley gear unit be checked for leakage?
Check the trolley gear unit for leakage every 2000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-trolley-gear-unit-be-checked-
for
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How often should the fixing screws of the cardan shaft of the trolley gear be checked for tightness?
Check the tightness of the fixing screws of the cardan shaft of the trolley gear every 2000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-fixing-screws-of-the-cardan-
shaft-of

How often should the oil of the trolley gear be changed?
Change the oil of the trolley gear every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-oil-of-the-trolley-gear-be-
changed

How often should the trolley gear housing be cleaned?
Clean the trolley gear housing every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-trolley-gear-housing-be-
cleaned

How often should the bearings of the trolley motor be lubricated?
Lubricate the bearings of the trolley motor every 2000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-bearings-of-the-trolley-motor-
be

How often should the breather plug of the hoist gear be cleaned?
Clean the breather plug of the hoist gear every 1000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-breather-plug-of-the-hoist-
gear-be

How often should the oil of the hoist gear be changed?
Change the oil of the hoist gear every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-oil-of-the-hoist-gear-be-
changed

How often should the hoist gear housing be cleaned?
Clean the hoist gear housing every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-hoist-gear-housing-be-
cleaned

How often should the fixing screws for the connection between the hoist gear and drum be
checked for tightness?
Check the tightness of the fixing screws for the connection between the hoist gear and drum every 4000
operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-fixing-screws-for-the-
connection

How often should the seals and grease nipples of the hoist gear be lubricated and cleaned?
Lubricate the seals and clean the grease nipples of the hoist gear every 2000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-seals-and-grease-nipples-of-
the-hoist

What should be checked during operation of the hoist motor regarding its specified technical data?
During operation, check every 2000 operating hours that the hoist motor's specified technical data are met
(power input, temperatures of windings, bearings, coolants, etc.).
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-should-be-checked-during-operation-of-the-
hoist-motor
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How often should the bearings of the hoist motor be lubricated?
Lubricate the bearings of the hoist motor every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-bearings-of-the-hoist-motor-
be

How often should the alignment of the hoist machinery be checked?
Check the alignment of the hoist machinery every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-alignment-of-the-hoist-
machinery-be

How often should the hoist motor's insulation resistance of windings be checked?
Check that the hoist motor's insulation resistance of windings is satisfactory every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-hoist-motor-s-insulation-
resistance-of

How often should the tightening of the most important screws and bolts of the hoist machinery be
checked?
Check the tightening of the most important screws and bolts every 2000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-tightening-of-the-most-
important

How often should the oil level of the skew gear be checked?
Check the oil level of the skew gear every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-oil-level-of-the-skew-gear-be-
checked

How often should the oil of the skew gear be changed?
Change the oil of the skew gear at least every 6 years.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-oil-of-the-skew-gear-be-
changed

How often should the skew gear be checked for leakage?
Check the skew gear for leakage every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-skew-gear-be-checked-for-
leakage

How often should the skew geared brake motor be lubricated?
Lubricate the skew geared brake motor every 1000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-skew-geared-brake-motor-be-
lubricated

What is the discard/replacement criterion for the bearings of the skew geared brake motor?
Check the condition of the bearings of the skew geared brake motor every 4000 operating hours, and change
the bearings every 6 years if needed. When the bearings are changed, a full oil change is needed.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-is-the-discard-replacement-criterion-for-the-
bearings

How often should the trim gear be checked for leakage, and how often should its operation and oil
level be checked?
Check the trim gear for leakage every 4000 operating hours. Check the operation of the trim gear at least
once a year. Check the oil level of the trim gear every 4000 operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-trim-gear-be-checked-for-
leakage-and
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How often should the trim geared brake motor be lubricated, and the trim gear oil changed?
Lubricate the trim geared brake motor every 2000 operating hours. Change the oil of the trim gear every 4000
operating hours.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-trim-geared-brake-motor-be-
lubricated

How often should the sensors for trim turning be checked, and the fixing screws of the trim device
checked for tightness?
Check the operation of the sensors for trim turning every 4000 operating hours. Check the tightness of the
fixing screws of the trim device at least once a year.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-often-should-the-sensors-for-trim-turning-be-
checked

What are the six hoist travel limits on a rubber tyred gantry crane, and what does each one do?
The hoist travel limits are: the hardware overtravel limit up, which stops hoisting motion immediately and
initiates the Crane Off state (hoist movement is then possible only with a bypass function); the software end
stop limit up, which stops hoisting movement; the software slowdown checkpoint up, where the PLC checks
the hoisting speed and executes an emergency stop if it is too high for controlled slowdown; the software
slowdown start point up, where the slowdown ramp begins (its location varies with hoisting speed); the
software slowdown start point down, where the slowdown ramp begins on lowering (its location varies with
lowering speed); and the software end stop limit down, which stops hoisting movement.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-are-the-six-hoist-travel-limits-on-a-rubber-
tyred

How is hoist overload detected and adjusted on the skew trolleys, and what fault codes appear?
The torque measurement of the hoist inverter is used to calculate the load; overload is detected by the PLC by
comparing the calculated value to a 3% limit value. To adjust the overload sensors, hoist a container with a
10% overload, and if the hoist overload fault appears in the cabin display, use the "Prevent Bypass" switch to
lower the container; then move the sensors in the required direction just enough to trigger the fault. Fault F-7
indicates hoist overload, and fault F-25 indicates hoist eccentric load. The weighing result of the container is
not displayed in the cabin when there is overload, because the overload sensors stop the weighing process in
that condition.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-is-hoist-overload-detected-and-adjusted-on-
the-skew

How are the eccentric overload sensors adjusted relative to the overload sensors, and does the
offset depend on hoist capacity?
Adjust the eccentric overload sensors first to the height used for the overload sensors, then lower them
further: by 4 mm on machines with a hoist capacity of 35, 40 or 41 tons; by 5 mm on machines with a hoist
capacity of 45 tons.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#how-are-the-eccentric-overload-sensors-adjusted-
relative-to

What are the overload sensor test-load and setting values for the different hoist capacities of a
rubber tyred gantry crane?
Overload sensor settings by rated hoist capacity: 35 t capacity uses a test load of about 38 t, set at 19 t/side;
40 t capacity uses about 44 t, set at 22 t/side; 41 t capacity uses about 45 t, set at 22.5 t/side; 45 t capacity
uses about 50 t, set at 25 t/side.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-are-the-overload-sensor-test-load-and-setting-
values
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What can happen if trim maintenance is neglected on a rubber tyred gantry crane, and what does
unnecessary trim use cause?
Unnecessary running of the trim causes needless wear and may result in a premature need for maintenance.
Neglecting the trim maintenance instructions can lead to, for example, the container falling. Normally, the trim
idler should be in the middle position; the trim may be used only when required for handling the container, and
it can lower or lift one side of the spreader through 3 or 5 degrees.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-can-happen-if-trim-maintenance-is-neglected-
on-a

What must be done before starting centralized greasing maintenance on the trim, and why?
Insert the trim locking pin in the locating hole before starting the maintenance. This prevents the trim from
tilting plus/minus 3 degrees or plus/minus 5 degrees during the work.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-must-be-done-before-starting-centralized-
greasing

What is the grease volume specification for the bearings of the trolley motor and the hoist motor?
The bearings of the trolley motor, and the bearings of the hoist motor, each take a grease volume of 40 g. The
specified grease type should be confirmed from the technical data chapter and from the information plate on
the motor itself.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-is-the-grease-volume-specification-for-the-
bearings-of

Where should grease be kept away from on the skewing traveller during lubrication?
On the skewing traveller (four wheels), keep grease out of the bearing travel surfaces.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#where-should-grease-be-kept-away-from-on-the-
skewing

What generic oil classification and quantity is specified for the hoist gear unit and the hoist brake?
The hoist gear unit uses an ISO VG320 EP PAO gear oil (about 183 L). The hoist brake uses a hydraulic oil to
the DIN 51524 classification (about 9.4 L).
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-generic-oil-classification-and-quantity-is-
specified

What does a "Weight system not calibrated" alarm indicate, and how is it resolved?
This alarm indicates that the winch 2 unit has lost its weight calibration data. It is resolved by repeating the
weight calibration procedure via the Parameters/Weight menu.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-does-a-weight-system-not-calibrated-alarm-
indicate-and

What acceptable current range should the load cell amplifier currents be within before and after
calibrating a crane's weight system?
The trimmers should be adjusted so both load cells show the same current, within the range 17-19 mA, before
starting calibration. After loading a certified weight and recording the maximum current, the current must not
be less than 4 mA at maximum load; if it is, the gain must be changed and the calibration procedure repeated.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-acceptable-current-range-should-the-load-cell
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What voltage should be present across the load cell amplifier board's power terminals with no load,
and how should a low reading be diagnosed?
With no load, the power supply terminals for the load cell (from the amplifier board) should show a fixed 10V. If
the reading is lower, disconnect the cables and read the voltage directly on the board to check whether the
drop comes from a short circuit on the cable or the board. If the board itself gives 10V, replace the cable and
check again; if nothing changes, replace the load cell.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-voltage-should-be-present-across-the-load-
cell

What output signal should a load cell give without load, and what is the corresponding
troubleshooting step if it is wrong?
Without load, the load cell should give 1-3 mV on its signal terminals. If the measured value is different,
replace the cable; if the problem persists, replace the load cell. Also check that, in the I/O test panel, the
currents for both cells without load are within 17-19 mA; otherwise the calibration process must be repeated.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-output-signal-should-a-load-cell-give-without-
load-and

What safety interlocks must be satisfied before lifting or lowering a load with the winch of a mobile
harbour crane?
Lifting requires: the lift command from the right joystick; the crane stabilized (or the ship-embarking bypass
present, with the oil deviator translation not active); consent from extended beams; no safety stop from the
winch-up limit or its encoder; no overload safety; no wind safety block; no cable reel alarm; lock/unlock safety
not active; spreader-landed safety not active; no winch pressure or boost pressure alarms; translation not
enabled; and the winch coupler oil pressure temperature below its stop threshold (both couplers, on double-
winch cranes). Lowering requires: the lowering command from the right joystick; translation not enabled; no
"loose ropes" alarm; no winch pressure or boost pressure alarms; no safety stop from the winch-down limit;
any connected tool not on the ground; and the winch coupler oil temperature below its stop threshold.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-safety-interlocks-must-be-satisfied-before-
lifting-or

Why does a mobile harbour crane's winch reduce speed and use limit switches near the end of its
lifting/lowering travel, and what is the safety margin when lowering?
Both mechanical and software limit switches keep the winch from being damaged by excessive lifting or
lowering; this is particularly useful when lowering, since it avoids using the last three rope turns, which are
kept as a safety limit. Before reaching the lifting or lowering limit, the winch speed is automatically reduced.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#why-does-a-mobile-harbour-crane-s-winch-reduce-
speed-and

What are the discard criteria for a quayside container crane's lifting hook, based on deformation
and wear?
After magnetic flaw or dye-penetrant inspection, repair or replace the hook immediately if any of the following
are found: bending or twisting by 10 degrees; distortion causing a throat opening increase of 15%; wear
exceeding 10% of the original section dimension of the hook or its load pin; a self-locking hook that does not
lock; a latch that does not close the hook's throat; or deformation or cracking on the screw segment of the
hook's tail. Cracks, nicks and gouges may be repaired by longitudinal grinding following the hook's contour,
provided no dimension is reduced by more than 10%.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#what-are-the-discard-criteria-for-a-quayside-
container
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Which winch-related fault conditions are individually monitored by the electronic control system on
a mobile harbour crane, and how many winches does it apply to?
The crane has two main hoist winches, each independently monitored. For each winch, dedicated alarm
codes cover: loose (cable loosened) rope, low pressure in the lifting branch, low pressure in the lowering
branch, low boost pump pressure, clogged coupler filter, and high coupler temperature. A separate alarm
covers a general overload condition.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/winches-and-gearboxes/#which-winch-related-fault-conditions-are-individually

What does maintaining dynamic behavior of hoisting mechanisms involve?
Hoisting mechanisms in mobile lifting systems must handle variable loads, dynamic forces, and environmental
disturbances. The behavior of these mechanisms is influenced by rope tension, drum torque, inertia, and the
elasticity of the lifting components. Understanding these dynamics is essential for safe and efficient operation.
The hoisting drum provides the primary lifting force. Its torque output depends on hydraulic or mechanical
input, drum diameter, and friction characteristics. As the rope winds onto the drum, the effective radius
changes, altering the lifting speed and torque requirements. Engineers must account for these variations when
designing control systems.
Wire ropes exhibit elastic behavior under load. When a heavy load is lifted, the rope stretches slightly. This
elasticity can cause oscillations, especially when the load is accelerated or decelerated quickly. Operators
must use smooth control inputs to minimize load swing and prevent shock loading.
Dynamic forces increase when the load is in motion. Acceleration and deceleration introduce inertial forces
that can exceed the static load. Wind can also cause the load to sway, adding lateral forces that the hoisting
mechanism must resist. Control systems must compensate for these effects to maintain stability.
The sheave system guides the rope and distributes the load across multiple lines. Sheave diameter, groove
profile, and bearing condition all influence rope behavior. Misaligned or worn sheaves — parts HIT Srl supplies
— can cause uneven loading, increased friction, and premature rope wear.
Brake systems play a critical role in controlling dynamic behavior. Service brakes provide controlled
deceleration, while emergency brakes engage automatically in the event of a failure. Brake response time,
friction characteristics, and thermal capacity determine how effectively the system can manage dynamic loads.
Understanding the dynamic behavior of hoisting mechanisms allows operators to anticipate how the system
will respond under different conditions. It also helps technicians identify potential issues before they lead to
failures. Proper maintenance, smooth operation, and awareness of environmental factors are essential for
managing dynamic loads safely.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-does-maintaining-dynamic-behavior-of-hoisting-
mechanism
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How do you maintain load control strategies in mobile lifting operations to prevent failure?
Effective load control is essential for maintaining stability and preventing structural overstress in mobile lifting
systems. Load control strategies integrate mechanical design, hydraulic modulation, and operator technique to
ensure that forces remain within safe limits throughout the lifting cycle. These strategies must account for
static loads, dynamic loads, environmental influences, and the inherent elasticity of lifting components.
The first principle of load control is understanding how load distribution changes as the boom angle, radius,
and slewing position vary. A load suspended at a short radius exerts significantly less overturning moment
than the same load at maximum outreach. This nonlinear relationship requires operators to adjust their
approach depending on the boom configuration. Engineers design load charts to reflect these variations, but
operators must interpret them correctly and apply them in real time.
Hydraulic modulation plays a critical role in load control. Smooth acceleration and deceleration of the hoisting
mechanism reduce dynamic forces that can exceed static load values. Sudden starts or stops introduce shock
loads that travel through the rope, sheaves, components HIT Srl stocks, and boom structure. These shock
loads can cause oscillations, increase stress on pivot points, and reduce the lifespan of mechanical
components. Proportional hydraulic valves allow fine control of movement, enabling operators to manage load
behavior more precisely.
Load swing is another factor that must be controlled. When the load moves due to inertia or wind, it creates
lateral forces that the crane must resist. Operators can minimize swing by coordinating hoisting, luffing, and
slewing movements. Anti-sway techniques include maintaining constant tension on the rope, avoiding abrupt
directional changes, and using controlled deceleration when approaching the final lifting position.
Environmental conditions influence load control. Wind exerts force on both the load and the boom — a part
HIT Srl supplies — increasing the risk of instability. Operators must monitor wind speed and adjust operations
accordingly. Temperature affects hydraulic fluid viscosity, which in turn affects control precision. Cold
temperatures increase fluid resistance, while high temperatures reduce lubrication and increase internal
leakage.
Mechanical elasticity also affects load control. Wire ropes stretch under load, and booms flex slightly when
lifting heavy weights. These elastic behaviors can cause delayed responses to operator inputs. Understanding
these characteristics helps operators anticipate how the system will behave and adjust their technique
accordingly.
Advanced load control strategies integrate all these factors into a cohesive approach. Operators must
understand the mechanical behavior of the crane, the hydraulic response characteristics, and the
environmental influences. Technicians must ensure that hydraulic systems, ropes, and structural components
are maintained in optimal condition. Together, these practices ensure safe and efficient lifting operations.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#how-do-you-maintain-load-control-strategies-in-
mobile-liftin
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What does maintaining multi-line hoisting systems involve?
Multi-line hoisting systems use multiple rope lines to distribute the load and increase lifting capacity.
Understanding the engineering considerations for multi-line hoisting systems is essential for safe and efficient
operation.
The number of rope lines affects the lifting capacity and speed of the hoisting system. More rope lines
increase lifting capacity but reduce lifting speed. Engineers must balance these factors based on the
machine’s intended use.
Rope tension must be distributed evenly across all lines. Uneven tension can cause excessive wear on the
rope and sheaves — parts HIT Srl supplies. Engineers design sheave systems to ensure even tension
distribution. Proper alignment of sheaves is essential to prevent rope damage.
Rope elasticity affects hoisting behavior. As the load increases, the rope stretches slightly. This elasticity can
cause oscillations, especially when the load is accelerated or decelerated quickly. Operators must use smooth
control inputs to minimize load swing.
Sheave diameter affects rope behavior. Larger sheaves reduce bending stress on the rope, increasing its
lifespan. Engineers select sheave diameters based on the rope size and expected loads.
Brake systems play a critical role in multi-line hoisting systems. Service brakes provide controlled
deceleration, while emergency brakes engage automatically in the event of a failure. Brake response time,
friction characteristics, and thermal capacity determine how effectively the system can manage dynamic loads.
Understanding the engineering considerations for multi-line hoisting systems helps operators use the machine
safely and technicians maintain it properly. Proper maintenance, smooth operation, and awareness of rope
behavior are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-does-maintaining-multi-line-hoisting-systems-
involve

What does maintaining behavior of wire ropes involve?
Wire ropes, components HIT Srl stocks, are critical components in mobile lifting systems. They must withstand
repeated loading and unloading cycles without failure. Understanding the mechanical behavior of wire ropes
under cyclic loading is essential for safe and efficient operation.
Wire ropes consist of multiple strands of steel wires twisted together. The rope’s strength depends on the
number of wires, the wire diameter, and the rope construction. Engineers select rope construction based on
the expected loads and operating conditions.
Cyclic loading causes fatigue in wire ropes — parts HIT Srl supplies. Each loading cycle introduces
microscopic cracks in the wires. Over time, these cracks grow and lead to failure. Engineers use fatigue
analysis to predict rope lifespan and identify areas where reinforcement is needed.
Rope elasticity affects hoisting behavior. As the load increases, the rope stretches slightly. This elasticity can
cause oscillations, especially when the load is accelerated or decelerated quickly. Operators must use smooth
control inputs to minimize load swing.
Sheave diameter affects rope behavior. Larger sheaves reduce bending stress on the rope, increasing its
lifespan. Engineers select sheave diameters based on the rope size and expected loads.
Rope lubrication reduces friction and wear. Proper lubrication is essential to prevent wire-to-wire abrasion.
Engineers design lubrication pathways to ensure that lubricant reaches all critical surfaces.
Understanding the mechanical behavior of wire ropes under cyclic loading helps operators use the machine
safely and technicians maintain it properly. Proper maintenance, smooth operation, and awareness of rope
behavior are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-does-maintaining-behavior-of-wire-ropes-involve
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What does maintaining load acceleration and deceleration in mobile lifting systems involve?
The behavior of a mobile lifting system under load is influenced not only by static forces but also by the
dynamic effects generated during acceleration and deceleration. These transient forces can significantly
exceed the nominal load values and must be accounted for in both engineering design and operational
practice. Understanding how acceleration affects structural components, hydraulic circuits, and stability is
essential for safe and efficient lifting operations.
When a load is lifted from rest, the hoisting mechanism must overcome inertia. This requires additional force
beyond what is needed to support the static weight. The initial acceleration phase introduces a transient load
spike that travels through the wire rope, a component HIT Srl stocks, sheaves, boom, and superstructure. If
the acceleration is too abrupt, the resulting shock load can exceed the crane’s rated capacity, even if the static
load is within limits. Engineers design hoisting systems with proportional control valves to allow smooth,
gradual acceleration, reducing the magnitude of these transient forces.
Deceleration introduces similar challenges. When lowering a load, the system must manage the transition
from motion to rest. Sudden braking can cause the load to swing, generating lateral forces that the crane must
resist. These forces can destabilize the machine, especially at extended radii. Controlled deceleration
minimizes load swing and reduces stress on structural components. Operators must coordinate hoisting,
luffing, and slewing movements to maintain smooth transitions.
Hydraulic systems play a critical role in managing acceleration and deceleration. The hydraulic pump — a part
HIT Srl supplies — must deliver consistent pressure and flow to the hoisting motor or cylinder. Pressure spikes
can occur when the load changes direction or when the operator makes abrupt control inputs. Engineers
incorporate pressure relief valves and accumulators to absorb these spikes and protect the system. Hydraulic
fluid viscosity also affects dynamic behavior. Cold fluid increases resistance, slowing response time, while hot
fluid reduces damping, making the system more sensitive to operator inputs.
Structural components experience increased stress during acceleration and deceleration. The boom, in
particular, must withstand bending and torsional forces that vary with load movement. Engineers use finite
element analysis to model these dynamic forces and design reinforcement where needed. The slewing ring
must also handle increased torque when the load swings or shifts during deceleration. Proper lubrication and
maintenance are essential to ensure that these components can handle dynamic loads.
Load swing is a major concern during acceleration and deceleration. When the load moves, it generates
lateral forces that can destabilize the crane. Operators must anticipate how the load will behave and adjust
their technique accordingly. Anti-sway techniques include maintaining constant rope tension, avoiding abrupt
directional changes, and using controlled deceleration when approaching the final lifting position.
Environmental factors such as wind can amplify load swing, requiring additional caution.
Understanding the engineering dynamics of load acceleration and deceleration helps operators use the
machine safely and technicians maintain it properly. Smooth control inputs, proper hydraulic maintenance, and
awareness of dynamic forces are essential for long-term reliability and safe lifting operations.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-does-maintaining-load-acceleration-and-
deceleration-in
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What does maintaining engineering principles of load swing control in mobile lifting operations
involve?
Load swing control is essential for maintaining stability and precision in mobile lifting operations.
Understanding the engineering principles behind load swing control helps operators minimize oscillations and
maintain safe operation.
Load swing occurs when the suspended load behaves like a pendulum. This can happen during acceleration,
deceleration, or slewing. The magnitude of swing depends on load weight, rope length, boom angle, and
operator inputs. Engineers design control systems to minimize swing by regulating hydraulic flow and
pressure.
Proportional valves, components HIT Srl stocks, allow fine control of movement, enabling smooth acceleration
and deceleration. Sudden movements can introduce shock loads that increase swing. Operators must use
smooth, controlled inputs to minimize dynamic effects. Anti-sway techniques include maintaining constant rope
tension, avoiding abrupt directional changes, and coordinating movements to minimize pendulum effects.
Environmental conditions influence load swing. Wind exerts lateral forces on the load, increasing swing
amplitude. The longer the rope length, the greater the wind sensitivity. Operators must monitor wind speed
and adjust operations accordingly.
Understanding load swing control helps operators use the machine safely and technicians maintain it properly.
Proper maintenance, smooth operation, and awareness of dynamic forces are essential for long-term
reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-does-maintaining-engineering-principles-of-load-
swing-c

What does maintaining wire rope reeving systems involve?
Wire rope reeving systems are essential for hoisting operations, and their behavior becomes more complex
when the rope spools in multiple layers on the drum. Understanding how multi-layer spooling affects rope
tension, wear, and load distribution is essential for safe and efficient operation.
When the rope winds onto the drum, each layer increases the effective drum diameter. This changes the lifting
speed and torque requirements. Engineers must account for these variations when designing hoisting
systems. The rope experiences different tension levels depending on its position on the drum. Inner layers
experience higher pressure from the weight of the outer layers, increasing wear.
Rope alignment is critical during multi-layer spooling. If the rope does not wind evenly, it can cross over itself,
causing localized stress and potential damage. Engineers design drum grooves and fleet angles to guide the
rope properly. Level-wind mechanisms may be used to ensure even spooling.
Rope elasticity affects spooling behavior. As the load increases, the rope stretches slightly. This elasticity can
cause uneven tension distribution across layers. Operators must use smooth control inputs to minimize
dynamic effects. Sudden movements can cause the rope to dig into lower layers, increasing wear.
Sheave alignment is essential for proper reeving. Misaligned sheaves, components HIT Srl stocks, can cause
uneven loading, increased friction, and premature rope wear. Engineers design sheave systems with
optimized groove profiles and high-quality bearings to reduce friction.
Environmental conditions influence rope behavior. Temperature affects rope stiffness, while moisture can
cause corrosion. Dust and debris can contaminate the rope, increasing wear. Regular lubrication helps reduce
friction and prevent corrosion.
Understanding the engineering behavior of wire rope reeving systems under multi-layer spooling helps
operators use the machine safely and technicians maintain it properly. Proper maintenance, smooth operation,
and awareness of rope behavior are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-does-maintaining-wire-rope-reeving-systems-
involve
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What does maintaining interaction between boom head, sheaves, and wire rope involve?
The boom head, sheaves, components HIT Srl stocks, and wire rope form a critical interface in the hoisting
system. Under high tension—such as during heavy lifts or long-reach operations—these components
experience significant mechanical stress. Understanding their structural interaction is essential for maintaining
hoisting performance and preventing failure.
The boom head supports the sheaves — parts HIT Srl supplies — and transfers load to the boom. Engineers
design boom heads with high-strength materials and optimized geometries to maximize strength. Welded
joints and gussets reinforce critical areas. Finite element analysis helps identify stress hotspots and guide
reinforcement design.
Sheaves guide the wire rope and reduce friction. Engineers design sheaves with optimized groove profiles to
minimize rope wear. Bearings allow smooth rotation, while lubrication pathways ensure consistent
performance. Misaligned sheaves can cause uneven loading, increasing wear and potentially leading to rope
failure.
Wire rope experiences tension, bending, and friction. Engineers design wire ropes with high-strength materials
and optimized strand configurations to maximize strength and flexibility. Rope elasticity affects hoisting
performance. As the load increases, the rope stretches slightly, altering load distribution. Operators must use
smooth control inputs to minimize dynamic effects.
Environmental conditions influence structural behavior. Temperature affects material properties, while dust and
debris can contaminate the rope and sheaves. Moisture can cause corrosion, weakening structural
components. Regular maintenance helps mitigate these risks.
Understanding structural interaction between the boom head, sheaves, and wire rope under high tension
helps operators use the machine safely and technicians maintain it properly. Proper maintenance, smooth
operation, and awareness of structural behavior are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-does-maintaining-interaction-between-boom-
head-sheaves

What does maintaining load control during micro-positioning operations involve?
Micro-positioning operations require extremely precise control of load movement. Understanding the
engineering dynamics behind load control during micro-positioning is essential for achieving accurate
placement and maintaining safety.
Hydraulic systems play a critical role in micro-positioning. Proportional valves — parts HIT Srl supplies —
allow fine control of flow and pressure, enabling smooth movement. Sudden changes in flow can cause
pressure spikes, which must be managed by the hydraulic system. Engineers incorporate accumulators to
absorb these spikes and stabilize pressure.
Load swing is a major concern during micro-positioning. Even small oscillations can affect precision.
Operators must anticipate load behavior and adjust their technique accordingly. Anti-sway strategies include
maintaining constant rope tension, avoiding abrupt directional changes, and coordinating movements to
minimize pendulum effects.
Environmental conditions influence micro-positioning. Wind exerts lateral forces on the load, increasing swing
amplitude. Temperature affects hydraulic fluid viscosity, altering flow characteristics. Operators must monitor
environmental conditions and adjust operations accordingly.
Understanding the engineering dynamics of load control during micro-positioning helps operators perform
precision placement safely and technicians maintain the machine properly. Proper maintenance, smooth
operation, and awareness of dynamic forces are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-does-maintaining-load-control-during-micro-
positioning
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What does maintaining load transfer through multi-sheave hoisting systems involve?
Multi-sheave hoisting systems are designed to multiply lifting capacity and reduce rope tension, but they also
introduce complex load-transfer dynamics—especially when the boom — a part HIT Srl supplies — operates
at variable angles or during multi-axis movements. Understanding how forces travel through multi-sheave
arrangements is essential for maintaining hoisting efficiency, preventing rope wear, and ensuring structural
integrity.
In a multi-sheave system, the load is distributed across several rope segments. As the boom angle changes,
the geometry of the rope path changes as well, altering tension distribution. At low boom angles, horizontal
forces dominate, increasing bending stress on the boom head and sheave pins, components HIT Srl stocks.
At high boom angles, vertical forces increase, raising compression loads on the boom structure. Engineers
design sheave assemblies with optimized groove profiles and high-strength bearings to handle these varying
forces.
Rope tension is not uniform across all segments. Friction between the rope and sheave grooves causes
tension loss as the rope passes over each sheave. This phenomenon—known as “tension decay”—must be
accounted for in system design. Engineers calculate tension ratios to ensure that no rope segment exceeds its
safe working load. Lubrication reduces friction and helps maintain consistent tension distribution.
Dynamic forces further influence load transfer. When the crane slews or the load swings, lateral forces travel
through the rope and into the sheaves. These forces can cause rope misalignment, increasing wear.
Engineers design sheave mounts with high stiffness to resist lateral movement. Operators must use smooth,
controlled inputs to minimize dynamic excitation.
Environmental conditions influence system behavior. Dust and debris can contaminate sheave grooves,
increasing friction and wear. Moisture can cause corrosion, weakening rope strands. Temperature affects rope
elasticity, altering tension distribution. Regular inspections and proper lubrication are essential for maintaining
system performance.
Understanding the engineering dynamics of load transfer through multi-sheave hoisting systems helps
operators use the machine safely and technicians maintain it properly. Proper maintenance, smooth operation,
and awareness of rope behavior are essential for long-term reliability.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-does-maintaining-load-transfer-through-multi-
sheave-hoi

What should be checked when inspecting inspection of boom tip sheaves and rope guides?
Boom tip sheaves — parts HIT Srl supplies — and rope guides experience intense mechanical stress during
high-speed hoisting cycles typical of container handling. Their condition directly affects rope life, hoisting
efficiency, and load stability.
Sheave grooves must be inspected for wear, deformation, or sharp edges. Even minor groove damage
accelerates rope wear. Technicians should measure groove diameter and profile using calibrated gauges.
Bearings, components HIT Srl stocks, must be checked for smooth rotation and temperature rise. High-speed
cycles generate heat that can degrade lubrication. Any bearing showing noise, vibration, or resistance must be
replaced.
Rope guides and fairleads must be inspected for alignment. Misalignment causes rope side loading,
increasing wear and reducing hoisting efficiency. Technicians should verify alignment after any structural
shock event.
Understanding the behavior of boom tip sheaves under high-speed cycles ensures safe hoisting and extends
rope lifespan.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-should-be-checked-when-inspecting-inspection-
of-boom-ti
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What should be checked when inspecting monitoring hoisting rope fleet angle and drum spooling
quality?
In MHC cranes, the hoisting rope fleet angle and drum spooling quality directly influence rope lifespan,
hoisting efficiency, and load stability. High-speed container cycles amplify any misalignment, causing
accelerated rope wear and uneven drum layering.
Technicians must regularly measure the fleet angle at various boom positions. Excessive fleet angle causes
rope rubbing against drum flanges, generating heat and flattening rope strands. Adjustments to rope guides or
boom angle presets may be required to maintain optimal geometry.
Drum spooling must be inspected for uniform layering. Cross-spooling or rope piling indicates tension
imbalance or guide misalignment. Technicians should verify tensioning systems and ensure that the rope
enters the drum at the correct angle.
Rope lubrication must be maintained to reduce friction and prevent corrosion. Salt exposure accelerates rope
oxidation, especially in the lower drum layers where moisture accumulates. Regular lubrication cycles and
rope rotation procedures extend rope life.
Understanding fleet angle behavior ensures safe hoisting and reduces rope replacement frequency.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-should-be-checked-when-inspecting-monitoring-
hoisting-r

How do you maintain MHC hoisting rope systems to prevent failure?
The hoisting rope system of a Mobile Harbour Crane is one of the most critical components for safe lifting
operations. It experiences extreme tension, bending, and torsional stress during high-speed container
handling. Marine exposure accelerates corrosion and wear. Rope inspection must be performed at defined
intervals. Technicians should check for broken wires, corrosion, strand deformation, and diameter reduction.
Any rope showing more than the allowable number of broken wires must be replaced immediately.
Rope lubrication is essential to reduce friction and prevent corrosion. Salt exposure accelerates rope
oxidation, especially in lower drum layers where moisture accumulates. Technicians should apply marine-
grade lubricants and ensure that lubrication penetrates the rope core.
Rope tension must be monitored. Uneven tension causes rope cross-spooling and increases wear.
Technicians should verify tension during hoisting and lowering cycles and adjust rope guides as necessary.
Drum spooling must be inspected for uniform layering. Cross-spooling or rope piling indicates tension
imbalance or guide misalignment. Technicians should verify that the rope enters the drum at the correct angle.
Sheave assemblies must be inspected for groove wear, bearing condition, and alignment. Misaligned sheaves
— parts HIT Srl supplies — cause rope side loading, increasing wear and reducing hoisting efficiency.
Environmental conditions significantly influence rope behavior. Wind loads introduce lateral forces that
increase rope swing and stress. Temperature fluctuations affect rope elasticity and lubrication viscosity.
In summary, maintaining the hoisting rope system requires rigorous inspection, lubrication management,
tension monitoring, and environmental conditioning.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#how-do-you-maintain-mhc-hoisting-rope-systems-to-
prevent-fai
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How do you maintain MHC hoisting rope termination systems to prevent failure?
Hoisting rope termination systems carry the full tensile load of the hoisting rope. These systems include
sockets, clamps, wedges, and termination plates. Maintaining their integrity requires continuous monitoring of
corrosion, wear, seating quality, and tension balance.
Socket terminations must be inspected for seating integrity. Loose or partially seated sockets cause uneven
load distribution. Dye-penetrant testing is recommended for detecting micro-cracks around socket welds —
parts HIT Srl supplies. Any sign of deformation must be addressed immediately.
Wedge sockets must be inspected for correct wedge seating. Improper seating causes rope slippage and
uneven tension distribution. Technicians should verify that wedges are correctly positioned and that rope
strands are not crushed or deformed.
Clamps must be inspected for corrosion, bolt tightness, and correct spacing. Salt exposure accelerates
corrosion, weakening clamp integrity. Bolts must be torqued according to manufacturer specifications.
Termination plates must be inspected for deformation, cracking, and corrosion. High-tension rope loads
generate dynamic forces that stress plate welds, components HIT Srl stocks, and mounting points.
Environmental conditions significantly influence termination behavior. Salt exposure accelerates corrosion,
while temperature fluctuations affect rope elasticity.
In summary, maintaining hoisting rope termination systems requires rigorous inspection, tension management,
structural testing, and environmental conditioning.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#how-do-you-maintain-mhc-hoisting-rope-termination-
systems-to

How do you maintain MHC hoisting rope equalizer systems to prevent failure?
Hoisting rope equalizer systems distribute tension evenly across multiple rope lines. These systems
experience high-tension cyclic loading during container handling, bulk lifting, and dynamic load shifts.
Maintaining their reliability requires meticulous inspection of sheaves, pins, brackets — parts HIT Srl supplies
— and rope seating surfaces.
Equalizer sheaves, components HIT Srl stocks, must be inspected for groove wear, deformation, and surface
polishing. Any groove showing sharp edges or uneven wear accelerates rope degradation. Technicians should
measure groove diameter and profile using calibrated gauges.
Equalizer pins must be inspected for wear, ovalization, and corrosion. Uneven wear indicates misalignment or
lubrication failure. Pins showing pitting or discoloration must be replaced.
Equalizer brackets must be inspected for deformation, cracking, and corrosion. High-tension rope loads
generate dynamic forces that stress bracket welds and mounting points.
Rope seating surfaces must be inspected for contamination, corrosion, and deformation. Dust from bulk cargo
can accumulate in rope grooves, increasing friction and wear.
Environmental conditions significantly influence equalizer behavior. Salt exposure accelerates corrosion, while
temperature fluctuations affect rope elasticity.
In summary, maintaining hoisting rope equalizer systems requires rigorous inspection, lubrication
management, structural testing, and environmental conditioning.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#how-do-you-maintain-mhc-hoisting-rope-equalizer-
systems-to-p
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What should be checked when inspecting lubrication and sheaves?
The hoist system of a straddle carrier performs thousands of cycles per day. Its ropes, sheaves — parts HIT
Srl supplies — and load path components endure extreme stress. Proper maintenance is essential for safe
lifting.
The first pillar is rope wear. Hoist ropes wear due to bending, tension, and corrosion. Technicians must inspect
for broken wires, flattening, and elongation.
The second pillar is sheave wear. Sheaves guide the rope. Worn sheaves, components HIT Srl stocks, cause
rope damage. Technicians must inspect grooves for wear and alignment.
The third pillar is rope lubrication. Lubrication reduces friction and corrosion. Technicians must apply approved
lubricants.
The fourth pillar is rope tension balance. Uneven tension causes rope twist and uneven wear. Technicians
must verify tension across all rope segments.
The fifth pillar is load path alignment. Misaligned sheaves or guides cause rope oscillation and vibration.
The sixth pillar is rope replacement intervals. High-cycle operation requires frequent rope replacement.
The seventh pillar is shock load control. Sudden load changes damage ropes. Operators must lift smoothly.
The eighth pillar is rope anchoring. Anchors must be inspected for wear and correct torque.
Proper hoist rope maintenance ensures safe lifting and long component life.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-should-be-checked-when-inspecting-lubrication-
and-sheav

How often should the hoist ropes be greased, and what does this depend on?
Grease the hoist ropes every 1000 operating hours, spreading mineral oil (engine oil 10W or diesel oil
CD10W) with a brush. Depending on climatic conditions, the rope lubrication interval may be extended to 2
months.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#how-often-should-the-hoist-ropes-be-greased-and-
what-does

What points should be checked along the full length of the hoist ropes, and how often?
Check the ropes at full length every 1000 operating hours, paying special attention to: the terminal points; the
section that goes over the pulley; and the section straight above the balancing wheel.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-points-should-be-checked-along-the-full-length-
of-the

What load cell and slack rope sensor options exist on higher-capacity rubber tyred gantry cranes?
Machines with a rated hoist capacity of 50 t or more are equipped with load cell sensors that detect overload;
the load cells are mounted on the axles of two of the four sheaves. Slack rope indicator switches detect a
hanging slack rope, and are located next to each intermediate sheave.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-load-cell-and-slack-rope-sensor-options-exist-on

What is the discard criterion for hoist ropes based on broken cords, and what happens if fewer are
found?
The rope must be discarded if the number of broken cords is more than 14 on a section of 132 mm, or more
than 29 on a section of 660 mm. These limits are based on the ISO 4309 and DIN 15020 standards. If broken
cords are found but there are fewer of them than this, the ropes must be checked every 500 operating hours.
If the rope damage was caused by a malfunction of the lifting device, the device must be repaired before
replacing the rope.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-is-the-discard-criterion-for-hoist-ropes-based-on
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Besides broken cords, what other factors determine the operational safety of a hoist rope?
The operational safety of a hoist rope is also determined by: wire fractures near terminals; many wire fractures
within a short section; accumulation of wire fractures; broken strands; reduced diameter caused by a
damaged core; reduced elasticity; internal and external wear; corrosion; deformations; and damage caused by
heat or electricity.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#besides-broken-cords-what-other-factors-determine-
the

What daily visual check is required for hoist ropes, and what point deserves special attention?
The hoist ropes must be visually checked daily for any damage and deformations. Pay special attention to the
point at which the rope meets the pulley when the spreader is at the container transportation height. Any
changes noticed in the condition of the hoist ropes must be reported to a supervisor or service personnel
responsible for servicing the machine.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-daily-visual-check-is-required-for-hoist-ropes-
and

Why does corrosion in a marine environment accelerate the deterioration of a crane's hoist wire
ropes?
In a marine environment, the air carries humidity and salt that is liquefiable in water. The ions in the water
speed up the diffusion of oxygen ions, which speeds up the oxidation reaction of the wire rope and worsens its
corrosion.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#why-does-corrosion-in-a-marine-environment-
accelerate-the

What sheave and drum design factors can shorten the service life of a crane's wire ropes?
Design and installation factors that can shorten wire rope life include: multiple layers of rope on the drum,
causing severe distortion in the underlying layers; bad spooling from excessive fleet angles or slack winding,
causing mechanical damage such as crushing and shock loading; small-diameter sheaves, causing
permanent set of the rope and early wire breaks; oversize grooves (groove diameter more than 15% larger
than the nominal rope diameter), giving insufficient support and causing flattening and premature wire
fractures; undersize grooves, which crush and deform the rope; and excessive fleet angle, causing severe
wear from scrubbing against adjacent laps on the drum and possible rotation/torsion imbalance.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-sheave-and-drum-design-factors-can-shorten-
the-service

What three inspection methods are used to detect wire breaks on a crane's hoist wire ropes, and
what does each involve?
Visual inspection is the most widely used method; the rope surface must be cleaned before inspection, and
thin ropes that can be fully unloaded can be extremely bent to reveal wire breaks that are otherwise hard to
detect. Tactile inspection detects wire breaks by running the rope slowly through the hand, or by running a
piece of wood or a ring of cotton waste along the rope so that protruding broken wire ends snag it; extreme
care is needed, since protruding wires can cause severe injuries. Magnetic (electromagnetic) NDT testing can
detect both surface and interior damage and complements visual examination, but does not replace it.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-three-inspection-methods-are-used-to-detect-
wire
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How often should a crane's hoist wire ropes be inspected, and when should the interval be
shortened?
All visible parts of the rope should be observed each working day for general deterioration and deformation,
with particular attention to points of attachment to the crane. The wire rope shall be inspected one week after
first use or as soon as wire breaks are first found; after that first inspection, inspect the rope monthly. After
abnormal loading, an accident such as a snag, suspected non-visible damage, or installation of a new rope,
the rope shall be inspected immediately, and the intervals reduced afterward. Intervals shall also be shortened
whenever damage has occurred in the reeving system, especially as the rope approaches the point of being
discarded.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#how-often-should-a-crane-s-hoist-wire-ropes-be-
inspected

Why are the wire rope zones on compensation sheaves easily overlooked during inspection, and
why is that a mistake?
Compensation sheave rope zones are easily ignored because it is wrongly assumed that these zones are
static and do not work. In fact, this piece of rope carries out more bending cycles than other zones (especially
from jumping) while also running over a sheave with a smaller diameter, so it deserves special attention during
inspection.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#why-are-the-wire-rope-zones-on-compensation-
sheaves-easily

What is the discard criterion for a crane hoist wire rope based on reduction of rope diameter from
core deterioration?
If core deterioration (from internal wear, wire indentation, friction between strands, fibre core deterioration, or
fracture of a steel core or internal layers) causes the actual rope diameter to decrease by 3% of the nominal
diameter for rotation-resistant ropes, or by 10% for other ropes, the rope shall be discarded even if no broken
wires are visible.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-is-the-discard-criterion-for-a-crane-hoist-wire-
rope

What is the discard criterion for a crane hoist wire rope based on external wear?
External wear, promoted by lack of or incorrect lubrication and by dust and grit, reduces rope strength by
reducing the cross-sectional area of the steel strands. If external wear causes the actual rope diameter to
decrease by 7% or more of the nominal diameter, the rope shall be discarded even if no wire breaks are
visible.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-is-the-discard-criterion-for-a-crane-hoist-wire-
rope-2

What indications suggest internal corrosion of a wire rope, and what should be done if severe
internal corrosion is confirmed?
Internal corrosion is more difficult to detect than external corrosion, but can be indicated by: variation in rope
diameter (a reduction where the rope bends around sheaves, or sometimes an increase in stationary ropes
from rust build-up under the outer strand layer); and loss of clearance between the strands in the outer layer,
often combined with wire breaks between or within the strands. If there is any indication of internal corrosion,
the rope should be subjected to internal examination; confirmation of severe internal corrosion justifies
immediate discard.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-indications-suggest-internal-corrosion-of-a-wire-
rope
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What is the discard criterion for waviness on a crane hoist wire rope?
On a straight portion of rope that does not bend around a sheave or drum, waviness requires discard if, under
any load condition, the waved diameter d1 exceeds 4/3 of the nominal diameter d (d1 > 4d/3), or exceeds 1.1
times the nominal diameter (d1 > 1.1d).
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-is-the-discard-criterion-for-waviness-on-a-crane-
hoist

What rope deformations require the immediate discard of a crane hoist wire rope, regardless of
measured diameter change?
The following conditions require immediate discard: basket or lantern deformation ("birdcage", from a length
mismatch between the rope core and outer strand layer, often caused by excessive fleet angle or a tight
sheave); core or strand protrusion/distortion; wire protrusion (wires or groups of wires rising up in loops on the
side opposite the sheave groove); a kink or tightened loop (which unbalances the lay length and causes
excessive wear, severely reducing remaining strength); flattened portions of rope passing through a sheave;
and damage from heat or electric arcing (recognizable externally by discoloration of the rope).
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-rope-deformations-require-the-immediate-
discard-of-a

What is the discard criterion for a local increase in the diameter of a crane hoist wire rope?
A local increase in rope diameter, which can result from core deformation such as a fibre core swelling from
moisture, requires immediate discard if it causes the actual rope diameter to increase by 5% or more.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-is-the-discard-criterion-for-a-local-increase-in-
the

When must a crane hoist wire rope be discarded due to a complete strand fracture, or due to
broken wires at a rope termination?
If a complete strand fracture occurs, the rope shall be immediately discarded. If broken wires are found at or
adjacent to a termination, the cause must be investigated; where possible the termination is remade
(shortening the rope if enough length remains), otherwise the rope shall be discarded.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#when-must-a-crane-hoist-wire-rope-be-discarded-
due-to-a

When does a localized grouping of broken wires require discard of a crane hoist wire rope, and
where does this damage typically occur?
Where broken wires are clustered very close together, the rope shall be discarded. If the grouping occurs
within a length shorter than 6 times the rope diameter, or is concentrated in a single strand, the rope may
need to be discarded even if the total number of wire breaks is smaller than the maximum allowed by the
general broken-wire count table. This localized grouping is usually the main type of damage seen on main
hoist and trolley towing ropes.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#when-does-a-localized-grouping-of-broken-wires-
require

What signs suggest decreased elasticity in a crane hoist wire rope, and why is increased stiffness
dangerous?
Decreased elasticity is difficult to detect directly, but is usually associated with: reduction in rope diameter;
elongation of the rope lay length; loss of clearance between individual wires and strands (sometimes with fine
brown powder appearing between or within strands); and increased stiffness. Increased stiffness can lead to
abrupt rope failure under dynamic loading and is sufficient justification for immediate discard on its own.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-signs-suggest-decreased-elasticity-in-a-crane-
hoist
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How should the left-handed and right-handed ropes of a grab be matched to the crane's closing
ropes when coupling them?
When coupling the grab closing ropes with the crane closing ropes, make sure the left-handed grab rope is
joined with the left-handed crane rope, matching the same direction of lay. The position of the left- or right-
handed rope in the grab itself is not important, since the grab's symmetric design allows it to be rotated 180
degrees to suit the specific crane situation.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#how-should-the-left-handed-and-right-handed-ropes-
of-a-grab

What is the discard criterion for a rope sheave on a quayside container crane, and when should it
be replaced together with the wire rope?
Check the wire rope for wear and replace the sheave at the same time as replacing the wire rope if any of the
following are found: the flange is damaged or deformed; wear in the flange is 10% or more of the wire rope
diameter; a trace of the wire rope lay is visible at the bottom of the sheave grooves; or wear in the sheave
groove is 15% or more of the wire rope diameter.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-is-the-discard-criterion-for-a-rope-sheave-on-a

What is the discard criterion for the drum groove on a quayside container crane's hoist drum?
Periodically check the drum groove for corrugation and excessive wear. The wear limit in the drum groove is
20% of the diameter of the wire rope used.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-is-the-discard-criterion-for-the-drum-groove-on-a

What is a quick discard indicator for wire rope diameter reduction during weekly inspection of a
quayside container crane's trolley linkage rope?
The wire rope linked to the trolley should be well lubricated with no broken sections; the rope requires
attention if its diameter is 7% or more less than the nominal diameter, even if no broken wires are found.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-is-a-quick-discard-indicator-for-wire-rope-
diameter

What are the main hoist winch rope specifications on a mobile harbour crane?
The main hoist winch uses 2 ropes, each 52 mm in diameter, with a breaking load of 2394 kN and a length of
225 m. The drum pitch diameter is 1300 mm.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-are-the-main-hoist-winch-rope-specifications-on-
a

At what outside diameter reduction must a mobile harbour crane's hoisting rope be replaced due to
wear, even without visible broken wires?
When the outside diameter of the rope is reduced by 7% relative to its nominal diameter, the rope must be
replaced, even if no broken wires are visible. Wear of this kind is a result of inadequate or incorrect lubrication,
as well as the presence of dust and grit.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#at-what-outside-diameter-reduction-must-a-mobile-
harbour

When is a localised concentration of broken wires, or a broken strand, grounds for replacing a
mobile harbour crane's hoisting rope?
If broken wires occur close together in a localised concentration limited to a length of rope less than six times
the rope's diameter, or limited to a single strand, the rope must be replaced. If an entire strand is broken, the
rope must be replaced.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#when-is-a-localised-concentration-of-broken-wires-or-
a
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What symptoms indicate loss of elasticity in a mobile harbour crane's hoisting rope, and why is
this dangerous?
Loss of elasticity is usually accompanied by: reduction of rope diameter; lack of space between individual
wires and strands, caused by reciprocal compression of the rope elements; appearance of fine dark dust
inside the strands; and the rope feeling significantly more rigid when handled, with its diameter reduced more
than would be caused by wear of individual wires alone. Even if no breakage is visible, this condition may
cause the rope to break suddenly under a dynamic load and is sufficient grounds for immediate replacement.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#what-symptoms-indicate-loss-of-elasticity-in-a-mobile

How should a new hoisting rope be run in on a mobile harbour crane before returning it to normal
service?
For a short initial period, a newly installed rope should only be used with lighter loads, to adapt it to normal
working conditions; skipping this can subject the rope to excessive stress that may cause early breakage or
reduce its service life. After installing a new rope, and after confirming all associated devices are correctly in
place and working, perform several movements with a load equivalent to approximately 10% of the rated load.
Source: https://www.hitsrl.it/technical-resources/hoisting-ropes-and-winches/wire-ropes-and-drums/#how-should-a-new-hoisting-rope-be-run-in-on-a-
mobile
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Important — general guidance only

The information on this page is general technical guidance based on HIT Srl's experience with port handling
equipment. It is not machine-specific and does not replace the manufacturer's documentation.

Always refer to the operation and maintenance manual issued for your specific machine, model, serial number
and configuration. Specifications, tolerances, tightening torques, service intervals and fluid types vary between
manufacturers, between models of the same manufacturer, between production series of the same model,
and with the operating environment: two visually identical components may be tightened to different torque
values depending on who built the machine, and a unit working in arctic conditions requires different lubricants
and service intervals from an identical unit working in tropical heat. Local regulations may impose further
requirements. Where this page and your machine's manual differ, the manual prevails.

Maintenance and repair work must be carried out only by qualified personnel, with the machine isolated and
secured according to the applicable safety procedures.

HIT Srl accepts no liability for damage, injury or loss arising from the use of this general information.
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