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Reliable crane operation is essential in industrial settings, where unplanned
downtime can disrupt production and pose significant safety risks. This article
presents a comprehensive approach to crane monitoring that integrates vari-
ous vibration-based methodologies. A key focus is placed on capturing data
under known operating conditions with minimal latency, achieved through a
condition monitoring and analysis system that interfaces directly with crane
controls and mill signals. By combining standard vibration analysis for high-
speed drives with specialized ultrasonic resonance excitation techniques for
slow-speed bearings, the system effectively detects early signs of wear in
crane drives and hoists. Furthermore, a magnetic rope monitoring system
complements the vibration-based solution, identifying both external and
internal wire breaks. This multifaceted strategy provides a holistic view of
crane health, leading to more accurate diagnostics, timely maintenance inter-

ventions and enhanced operational safety.

Introduction
Cranes play a vital role in steelmaking
facilities, where they are integral to
various production processes. Large
cranes — such as charging cranes
in meltshops — are especially criti-
cal and often lack redundancy due
to high costs and space constraints.
Consequently, any unplanned down-
time can halt production entirely,
leading to severe economic losses and
operational disruptions.
Implementing predictive mainte-
nance (PdM) strategies, particularly
vibration analysis, has traditionally
proven challenging in crane appli-
cations for three key reasons. First,
although vibration analysis is well
established for high-speed equipment,
cranes contain both high- and low-
speed components — such as hoists
and rope drums — that demand
specialized monitoring approaches
beyond standard vibration tech-
niques. Second, cranes operate under
variable speeds and loads, making
it difficult to obtain consistent data.
Accurate triggering of the monitoring
system under known loading condi-
tions becomes essential for reliable
analysis. Third, safety is paramount

in crane operations: a single failure
in critical elements like ropes, drives,
wheels or drums can disable the crane,
and route-based data collection by
personnel introduces additional risk.
Consequently, a system capable of
continuously monitoring ropes and
other components — without requir-
ing human presence in potentially
hazardous areas — is indispensable.

This article presents a novel system
designed to address these three core
challenges. It first offers an overview
of how vibration monitoring works in
general and then narrows to the spe-
cific solutions required for compre-
hensive condition monitoring across
all key crane components. It details
the technical hurdles overcome in
developing this approach — ranging
from adapting vibration analysis to
slow-speed components to automat-
ing data capture under controlled
load conditions — and demonstrates
how the system delivers a holistic,
real-time view of crane health, aimed
at reducing unplanned downtime.
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