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Modeling of the Visco-elastic Properties of PVDF through the Fractional Differential Model

S. Satiya Narayan, C. Lakshmana Rao and S.M. Siva Kumar; India

Abstract: Polyvinylidene Flouride (PVDF), a piezoelectric material has many useful applications like sensor transducers and surface acoustic wave devices. Since PVDF is a polymer, it is possible that its mechanical response is likely to be frequency and time dependent. It is important therefore, to characterize the frequency or time dependent behaviour of PVDF using appropriate models that are based on experimental observations. In this paper, a four parameter model with fractional dashpot was used and it is found that it models the loss and storage modulus results better than the model with ordinary dashpot.
Key words: Fractional Differential Modeling, Viscoelastic properties,  PVDF; pp 2 – 8; No of References 9.

Structural Health Monitoring of Ribbon Reinforced Composite Laminate using Piezoelectric Sensory Layer
A.K. Jaiswal, A. Kumar and B. Bhattacharya; India

Abstract: The ribbon reinforced composites are widely used in prosthetics. These structures typically work like a bridge between the canines. They are subjected to central loading and also support yielding due to unequal movement of the end supports. However, due to high strains in the laminate, the chances of delamination  and laminate failures are quite high in such structures. In this paper, the finite-element model based development of knowledge-base technique has been used in delamination detection in such composites and which may help in timely replacement of the bridge.
Key words: Structural Health Monitoring; smart plate element; ribbon reinforced composite; delamination in composite laminate. Pp 9 – 17; References 10.
Development of Micromachined Silicon Accelerometers with improved Off-axis Sensitivity

A. Ravi Sankar, S. Das and S. Kal; India

Abstract: Development of micromachined silicon piezoresistive accelerometers with improved off-axis sensitivity has been presented in this paper. Two accelerometer structures have been designed for low off-axis sensitivity. Complete comparative analysis based on simulation results has been given in this paper. Both the structures have been fabricated and testing results of structure 1 have been presented. 
Key words: Piezoresistive accelerometers, Off-axis sensitivity,TMOH/CMOS compatibility. Pp 18 – 24. References 26.
Remote Structural Health Monitoring of Civil Infrastructures – Recent Trends
S. Sridhar, K.Ravisankar, P. Sreeshylam, S. Parivallal, K. Kesavan and S.G.N. Murthy; India

Abstract: Construction and maintenance of large civil infrastructures are very much essential for development of any country. The modern constructed facilities involve a huge capital cost and complex design procedures to ensure longer service life and better performance in adverse environmental conditions. There is a growing demand to monitor the health of these structures to increase its safety and serviceability. Remote health monitoring (RHM) is a recent methodology, whereby the instrumented structure is continuously monitored from a distant place, using the latest communication and IT tools. This paper discusses the various aspects of RHM techniques, the latest development in software and hardware. 
Key words: Remote Health Monitoring, wireless communication, GSM/RF/PSTN.MOTES, Data acquisition, Embedded algorithms, Civil Infrastructures. Pp. 25 – 35. References 26.
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Advanced Vibration Analysis to Support Prognosis Rotating Machinery Components
M.J. Roemer, C.S. Byington and J. Sheldon; USA

Abstract: Advanced vibration analysis technologies that provide incipient fault detection to enable longer time horizons for failure prediction of critical machine components (prognostics) has the potential to significantly reduce maintenance costs and increase availability and safety. This paper summarizes a comprehensive approach to enhancing prognostic accuracy through more intelligent utilization of relevant vibration diagnostic information coupled with advanced physics-of-failure modelling. Failures and associated predictions of critical rotating machinery components are used as a case study to introduce the concept of adapting key failure mode variables at a local damage-site based on fused vibration features. The overall prognostic system architecture is focused on minimizing inherent modelling and measurement uncertainties by updating material/fatigue properties; spall propagation rates etc., via sensed system measurements that evolve as damage progresses. A specific case study related to aircraft engine rolling element bearing is presented.
Keywords: Machinery diagnostics, prognostics, rolling element bearings, vibration analysis;
Pp 2 -11; References 10.
Energy Losses caused by Misalignment in Rotating Machinery: A Theoretical, Experimental and Industrial Approach

E. Estupinan, D. Espinoza and A. Fuentes; Chile

Abstract: This paper deals with one of the most common malfunctions in rotating machinery, namely Misalignment. Several studies have shown that misalignment produces at least 30% of the faults caused by vibration. In this paper, an analysis of energy losses generated by misalignment in rotating machinery has been carried out, with the main objective of finding a correlation between vibration levels and energy consumptions for different degrees of misalignment. A laboratory test rig has been implemented to carry out experimental work for various degrees of misalignment. Two industrial case studies, one from a mining company and the other from a thermoelectric company have been included. A statistical model based on the response surface methodology (RSM) was employed for the data analysis. A simplified economic study illustrates the industrial benefits when a predictive and preventative methodology is implemented.
Key words: Shaft misalignment, Energy loss monitoring, response surface methodology. Pp 12 – 18. References 11.

Dynamics of Large Power Turbo-Set with Cracked Shaft
S. Banaszek; Poland

Abstract: This paper presents the research and the results of crack propagation simulation investigation. The object of this investigation is to take into account of a large turbo-set rotor. A computer code system NLDW is presented. This uses a non-linear model of journal bearings, and a well known crack model. Crack depth is represented by a crack coefficient. It is shown that a crack generates a coupled form of lateral, axial and torsional vibrations in multi-support rotor. Its intensity depends upon the axial and angular crack location on the shaft. An attempt is made at pointing a proper diagnostic indicator for crack detection in large rotating machine.
Key words: crack propagation, large power turbo-set, cracked shaft, crack model. Pp 19 – 28. References 24.
A New Recursive Structure-Adaptive Filter for Impulse Noise Removal
S. Md. Mansoor Roomi, V. Abhaikumar and T. Krishnan; India

Abstract: A new recursive structure-adaptive filter for effective suppression of impulse noise is presented in this paper. In the first stage, at every noise location in a corrupted image the structure activity is identified by quadratic decomposition. Based on the local structure activity and noise statistics, a recursive window adaptive filtering mechanism is proposed to switch between simple mean, median and centre weighted median filters to provide detail preserving filtering of corrupted pixels. Extensive simulation shows that the proposed filter restores fairly well even when the images are highly corrupted.

Key words: Impulse noise, Structure activity index, discrete cosine transform. Pp. 29 – 35. References 23.

Core Concepts and Technologies of Machinery Oil Analysis for Performance Excellence and Failure Prevention
S. Li and V. Palekar; USA
Abstract: Machinery oil analysis (MOA) is a tribology and lubricant based maintenance  tool and failure prevention technology for machinery systems. Once as a practice-focused enabling technology for machinery condition monitoring, MOA is currently advancing to shape its characteristic conceptual framework and technological system. The core concept of MOA is expressed by a triangle representing machinery system contamination, component part wear, and oil physical chemistry respectively. This concept, as a whole or in part, has been gaining wider and wider real-world applications. The uniqueness of this concept in the roles it plays in setting up application-oriented MOA facilities, designing case-sensitive MOA profiles, conducting MOA data-based root-cause analysis, and diagnosing machine/oil health status. In this paper, accounts have been made of the historical evolutions of MOA application phases, technology milestones, instrumentation modes, laboratory types , practice features, parameter characteristics, and service forms.
Key words: Machinery Oil Analysis, condition monitoring, Lubrication management, Tribology. Pp 35 – 42. References 18.
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A Reconfigurable Watchdog Agent for Machine Health Prognostics
L. Liao, H. Wang and J. Lee; USA

Abstract: This paper presents a scalable Watchdog Agent-based toolbox approach for machine health prognostics. The toolbox consists of modularized embedded algorithms for signal processing and feature extraction, performance assessment, diagnostics and prognostics, which can be reconfigured for different machinery prognostic applications, and can be extensible and adaptable to most real-world machine situations. A decision making technique, Quality Function Deployment (QFD)- based tool section method, is applied for the automatic selection of algorithms from the Watchdog Agent toolbox using multiple criteria. In addition, the architecture for the Watchdog Agent-based real-time remote machinery prognostics and health management, which incorporates remote and embedded predictive maintenance technologies, is presented. An industrial case study involving the automatic tool changer of a machine tool is presented to illustrate how the Watchdog Agent toolbox can be used in diverse scenarios.

Key Words: Watchdong Agent, Toolbox, Machine health monitoring, diagnostics, prognostics. Pp 2 – 15. References 30.

Effects of Couple Stresses in Rolling and Normal Motion
R. Raghavendra Rao and K. Raja Sekhar; Eritrea and India

Abstract: Generally, a small amount of additives are added to the lubricant to increase its efficiency in the lubrication process. Usually, these additives are in the form of long-chain molecules. These produced couple stresses and also have an affect on the lubrication process. A generalized Reynolds equation is derived for roller bearings lubricated by couple stress fluid as a lubricant under dynamically loaded condition. This equation is applied to study the effect of couple stresses on the combined rolling and normal motion under cavitation boundary conditions. The load capacity, frictional drag are analysed by velocity ratio parameter and also the effects of couple stress of these parameters on cavitation point is discussed.

Key words: Rolling and normal motion, Couple stresses, Frictional drag, cavitation points. Pp 16- 22. References 19.

Computer Interface for Tapered Roller Bearing Diagnostics
A. Andhare and D. Manik; India

Abstract: This paper presents details of a computer interface developed for vibration monitoring and diagnostics of tapered roller bearings, based on experiments conducted for bearing fault diagnosis. An experimental set up was designed and fabricated for testing various tapered roller bearings to obtain their vibration characteristics – three defect-free and nine defective tapered roller bearings were tested. The defective bearings tested were: bearings with outer race defects, roller defects and combination of both. The bearing vibration data were acquired using NI DAQ and LabView Virtual Instrumentation Software, which were further processed using computer interface developed for diagnostics. The computer interface used various time and frequency domain parameters like: peak to valley, RMS value, kurtosis, skewness, envelope analysis, etc. to diagnose faults in bearings. The interface was able to diagnose point defects in the tapered roller bearings. The above computer interface, with some modifications can as well be used for diagnosing defects in plain roller bearings also.
Key words: Tapered roller bearings, Failure diagnosis, Computer interface. Pp 23 – 35, References 32.

Tracker Surface Degradation of Ball Bearings by means of New Time Domain Scalar Indicators
S. Sassi, B. Badri and M. Thomas: Tunisia and Canada

Abstract: The aim of this paper is to analyze the sensitivity of fault scalar indicators extracted from time domain signals to bearing damage manifested through an increase in size and in the number of localized defects. Six scalar indicators are considered: Peak, RMS, Crest Factor, Kurtosis, Impulse Factor, and Shape Factor. A new software application, called BEAT (BEAring Toolbox), was developed in order to simulate bearing vibratory response to the excitations produced by localized defects. The predictability of the simulation model has already been confirmed by previous comparisons with the results of experiments performed on a bearing test ring. Simulation results show that these time indicators can be used for the early prediction of a fault during the initial stages of degradation. However, they become less sensitive as the damage increases and become very severe. Two new descriptors called TALAF and THIKAT, which combine conventional descriptors are developed in order to improve diagnosis up to the point where the ultimate signs of catastrophic failure are observed, to diagnose the severity of degradation in for stages, and to help managers schedule their maintenance operations.
Keywords: Ball bearings, failure diagnosis, Localized defects, Numerical simulation, Time domain indicators. Pp 36 – 45. References 21.

Condition Monitoring of Prestressed Concrete Structures using Vibrating Wire Sensors
P. Sreeshylam, K. Ravisankar, S. Parivallal, K. Kesavan and S. Sridhar; India

Abstract: Prestressed concrete is widely used in critical civil engineering structures. These structures have a long service period. During this period, these structures are called upon to resist the effects of various types of loadings. However, it is known that the fatigue and other aging effects of materials lead to performance deterioration perhaps resulting in some cases catastrophic failures. Assessing the stress condition and determining the remaining life of structures therefore becomes very important. Monitoring of civil structures requires reliable sensors that can be embedded or mounted on concrete, steel and other construction materials. Vibrating wire sensors, which are stable over long durations, are preferred for stress condition monitoring of structures. In this paper, the potential benefits of vibrating wire strain gauges for long-term monitoring of civil engineering structure  are discussed. 

Keywords: Vibrating wire strain gauges, condition monitoring, civil engineering structures, Structural health monitoring. Pp. 46 – 54. References 11.
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Bearing Prognosis based on Chaotic Indicators, Wavelet Index and Adaptive Neuro-Fuzzy Inference System

S.H. Ghaffari, F. Ismail and F. Golnaraghi; Canada

Abstract: This paper presents a scheme for estimating future state of bearing’s condition over a range of speed and load. The proposed prognosis method consists of three main components: monitoring indices, a forecasting algorithm, and decision-making rules. Three monitoring indices extracted from measured vibration signals are employed as input to the forecasting algorithm. Two of the proposed indicators are shown to be insensitive to speed and load. The third indicator shows some dependency on speed, yet there is a marked difference in its values between normal and damaged bearings. An adaptive Neuro-Fuzzy Inference System (ANFIS) is utilized in the current work for forecasting. A comparison is conducted between ANFIS and the Recurrent Neural Network (RNN) and found ANFIS to be more effective as a forecasting algorithm. Finally, a set of logical rules is defined to combine the prognosis results of the ANFIS based scheme. 
Keywords: Bearings prognosis, Chao indicators, Wavelet Index, Adaptive Neuro-Fuzzy Inference System. Pp. 2 – 10. References 20.
Monitoring Changes in Non-Linear Friction in a Hydraulic Actuator 
Y. Chinniah; Canada

Abstract: Changes is the frictional characteristics in a hydraulic actuator can occur due to wear in the piston seals or degradation in the oil properties. In this paper, an empirical non-linear friction model of a symmetrical linear hydraulic actuator is studies using the Extended Kalman Filter (EKF). A characterization of friction is made by using a quadratic function of the piston velocity. A simulation study is then conducted whereby the EKF is used for estimating the function coefficients and for monitoring changes in their values. The estimated states and parameters by the EKF are found to be convergent to their known values in simulation and experimental results are repeatable. This study also shown the feasibility of using the EKF for early fault detection in hydraulic system.
Keywords: Hydraulic actuator, Non-linear Frictional Model, Extended Kalman Filter, Condition monitoring, Fault diagnosis. Pp. 11 – 17. References 11.
Application of the Laplace-Wavelet combined with Artificial Neural Network for Rolling Bearing Fault Diagnosis
K.F. Al-Raheem, A. Roy, K.P. Ramachandran, D.K. Harrison and S. Grainger; Sultanate of Oman and UK
Abstract: A new technique for automated detection and diagnosis of rolling bearing conditions is proposed. The time-domain vibration signals of rolling bearing with different fault conditions are processed using Laplace wavelet transform for features extraction. The extracted features in time and frequency domain of the wavelet transform coefficients are applied as input vectors to artificial neural networks (ANN) for rolling bearing fault classification. The Laplace-Wavelet shape and the ANN classifier parameters are optimized using a genetic algorithm. To speed up the computation and increase the accuracy of classification process, the predominate wavelet transform scales are used for features extraction. The results show the effectiveness of the proposed technique for bearing conditions identification with very high success rate using minimum input features.
Keywords: Rolling bearings, Fault diagnosis, Laplace-Wavelets, Artificial Neural Networks, Fault classification. Pp. 18 – 24. References 22.

State Judgment Criterion for Rotating Machinery in Low Frequency Area

N. Satonaga, S. Kajiwara, N. Yamaji, H. Komura, H. Wang and P. Chen; Japan
Abstract: In a large scale plant, where there are enormous numbers of rotating machines, the diagnosis for each rotating machine is not only time-consuming and labour intensive, but also does not ensure the accuracy of condition judgments. These difficulties may cause werious machine accidents and lead to major production losses. It is therefore particularly important and urgent for industrial plants to obtain, through theoretical analysis and practical verification, a unified state judgment criterion that can be used for all machinery. This paper proposes a setting method for a state judgment criterion that is applicable to condition diagnosis for common rotating machinery in the low frequency area, and verifies the practicability of the judgment index of a rotating machine in the low-frequency domain described in this method by using the data from real machinery measured in a chemical plant. Through comparison with traditional state judgment methods and criteria, the authors show that the new method is more universally applicable and reliable than other methods, although there are still some problems that will require further improvement.

Keywords: Judgement criterion, Rotating machinery, failure diagnosis, Low frequency region. Pp. 25 – 34. References 8.
Condition Based Maintenance and Fault Diagnosis of a Booster Pump Unit
B. Raghu Kumar, K.V. Ramana and K. Mallikharjuna Rao; India

Abstract: Condition Based Maintenance (CBM) of rotating equipment plays an important role to enhance the machinery availability, reduce downtime and avoid catastrophic failures. With the advent of user-friendly vibration monitoring instruments available at affordable prices, more and more industries across the globe are adopting to this scientific route to diagnose vibration problems and implement remedial measures in a reasonably short period time. This paper highlights an experimental investigation to monitor the vibration condition of Booster Pump unit, which is a part of Boiler Feed Pump train of a large utility Thermal Power Plant. The Booster Pump is driven by a 3500KW, 1440RPM motor. Motor along with Booster Pump is supported by 4 bearings. Tri-axial measurements are made at the bearing supports for 12 months. Displacement and velocity are measured along Horizontal, Vertical and Axial directions. The experimental data is plotted on Time domain for graphical analysis to ease viewing of vibration is predicted. It is observed that the front and rear bearings of Booster Pump are experiencing excess vibration. 
Keywords: Condition Based Maintenance, Booster Pump, Boiler Feed Pump Train. Pp. 35 – 41. References 11.

Volume 12, Number 1, January 2009
Performance and Condition Monitoring of Structures using Discrete Strain Measurements
S. Bhalla, A. Gupta, R. Shanker, A. Sethi, S. Jain and A. Medury; India
Abstract: This paper investigates possibility of comprehensive monitoring of structural components, covering the estimation of key deflections, bending moments, external loads, modal parameters and finally the structural condition, from spatially discrete static and dynamic strain measurements. The study covers steel frame and reinforced concrete (RC) structures. For steel structures, Euler’s beam theory along with classical slope-deflection formulations are employed to determine the desired information pertaining to structural performance using static strain measurements. In the case of the RC structures, this is achieved by applying the liit state theory to the static strains measured on the top and the bottom reinforcement bars at specified locations, taking material non-linearity into account. The methodologies are verified on models of steel frame, steel truss bridge and an RC beam. The paper also covers the measurement of dynamic strain for extraction of structural natural frequencies for condition assessment of structures. Performance of two different sensors, electrical strain gauges (ESGs) and Lead Zirconate Titanate based piezo-electric ceramic (PZT) patches, is compared in this respect. Structural damage is located using changes in natural frequency and mode shapes of the structure. PZT patches are found to display much superior performance as copared to the ESGs for dynamic strain measurement. They are not only cost-effective but also impose minial hardware and signal conditioning requirements.
Keywords: Structural health monitoring, Piezo-electric ceramic patches, Electrical strain Gauge, condition monitoring. Pp. 2 – 14. References 35.
Observing the Lubricant Regime of Spur Gears with Acoustic Emissions Technologhy
R.I. Raja Hamzah and D. Mba; Malaysia and UK

Abstract: The application of high frequency Acoustic Emission (AE) as a condition monitoring tool to monitor gear condition is still under development, and as such, understanding the main source of AE during gear mesh and the influence of gear operating parameters on the generation of AE activity are essential. This paper presents experimental findings on the influence of specific film thickness (λ) under varying speed and load conditions on the generation of AE activity for operating spur gears. It was concluded that AE could be employed for monitoring specific film thickness (λ) on operational spur gears.

Keywords: Spur gears, Acoustic emission monitoring, Lubrication, condition monitoring. Pp. 15 – 20. References 20.
A Grey-Box Modelling and its Application in Model-Based Fault Detection
J.Z. Shi, F. Gu, B. Lennox and A.D. Ball; UK

Abstract: In order to provide an accurate and robust model with model-based fault detection, this paper combines a mathematical model and neural networks to develop a grey-box model. In the grey-box model, the mathematical model represents the dominant behaviour of the system, leaving the mismatch part of the system to be approximated by neural networks. The output of the grey-box model is used for residual generation in the model-base fault detection approach. Because the neural network compensates the model error from the mathematical model, a high accuracy model can be obtained and the residual generated under normal conditions can also be minimised by the combination. On the other hand, because most of the mathematical model mismatches exist in transients, the working load of the neural network can be reduced and the network structure can be simplified by the combination. Moreover the grey box model provides more robust residual than black-box model and it enables the residual signatures to be physically interpretable. The capability of this grey-box model-based approach is evaluated in model accuracy and sensitivity in detecting faults introduced on an electro-hydraulic control system.
Keywords: Neural networks, grey-box model, model-based approach, fault detection, electro-hydraulic system. Pp. 21 – 30. References 39.

Application of Statistical Moments and Spectral Analysis in Condition Monitoring of Rolling Element Bearings
M.S. Patil, J. Mathew and P.K. RajendraKumar; India
Abstract: Rolling element bearings are one of the vital components of any rotating machinery. The failure of the bearings will lead to malfunction or complete shutdown of the machinery. This results in substantial time and economic losses. It is therefore, important to know the health of the bearings and the severity of the defect before the catastrophic consequences. This paper describes the suitability of the statistical parameters such as Kurtosis and Crest Factor and te spectrum analysis as the technique for monitoring defect. The paper also describes the effect of the speed and the defect size on these parameters.
Keywords: Condition monitoring, Rolling element bearings, Statistical moments, Spectral analysis. Pp. 31 – 36. References 7.

Elimination of Electrode-Pop Artefact from EEG Data using Independent Component Analysis
Q.Mateenuddin and B.P. Patil; India
Abstract: Artefacts present serious problems for electroencephalographic (EEG) interpretation and analysis, rejecting contaminated EEG segments result in an unacceptable data loss. Many methods have been proposed to remove artefacts from EEG recordings, especially those arising from physiological sources. Not much has been done in the field of detection, separation and elimination of artefacts of non-physiological origin. One of the non-physiological origin tyes of artefact is electrode-pop, which is eliminated by automatic detection of the leading edge and amplitude of it and adding a generated waveform of the opposite polarity having the appropriate exponential decay to the contaminated EEG. But this may lead to loss of underlying activities. Use of Independent Component Analysis (ICA) has been proposed to remove many artefacts of physiological origin like ELG, EMG, and EKG etc. However ICA is not yet applied for eliminating instrument (non-physiological) artefacts like electrode-pop. Thus in this paper ICA is implemented to remove electrode-pop artefacts from contaminated EEG. 
Keywords: Electroencephalography, Artefacts, Electrode-pop artefacts, Independent Component Analysis, Blind Source Separation. Pp. 37 – 44. References 9.
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Failure Diagnosis and Prognosis of Swedish Railway Systems

On the Influence of Freight Traffic Operational Conditions on Track Deterioration Cost
P. Jonsson and S. Stichel; Sweden

Abstract: In order to increase the understanding of the running behaviour of freight wagons and the interaction between vehicles and track, a research project was started at KTH in 1996. The background to the initiation of the project were plans to increase axle load, loading gauge and speed of freight trains to make freight traffic on rail more competitive. In this paper, the effect of different types of running gear and operational conditions on the track deterioration marginal cost in terms of settlement in the ballast, component fatigue and wear and RCF are investigated. Considerable differences in track deterioration cost per produced ton-km for the different tpes of running gear are observed. Axle load is an important parameter for settlement and component fatigue. Also, the height of centre of gravity has significant influence on track deterioration, especially on track sections with high cant deficiency or cant excess.
Keywords: Rail vehicle dynamics, simulations, freight wagons, track deterioration. Pp. 3 – 9. References 10.

LCC Analysis for Switches and Crossings: A Case Study from the Swedish Railway Network

A.Nissen; Sweden

Abstract: This paper makes an attempt to analyze the LCC values of switches and crossings (S&C) on Swedish Railway Track. The scope of the paper is to explore the possibility of using LCC as a decision tool for an infrastructure manager. The S & C cost from the Swedish Rail Administration (Banverket) were collected for the LCC analysis as a part of the case study. A cost model based on the acquisition phase and the operation and maintenance phase has been developed and tested. In this model the LCC values of three types of S & Cs are compared. The model can also be used to find cost drivers, as well as to perform sensitivity analysis to find parameters that have a large influence on the result. The model has been built with the assumption that a multiple type of maintenance action is undertaken for each subsystem. Within the model, there is a possibility of defining periodical maintenance intervals besides the annual maintenance cost. The LCC value may be presented as an annuity cost, which enables a comparison between assets that have different technical lifetimes.
Keywords: Switches and Crossings, LCC, Railway network. Pp. 10 – 19. References 15.
Causes of EMC Disturbance on the Railway: A Study of Recurring Faults in the Signal Box at Oxmyran Station in Sweden
S. Niska, H. Schunnesson and B. Nystrom; Sweden
Abstract: Failure reporting systems in the railway industry are reliant on correct reporting into the system, so that the right information may be send back to the user. This information is needed for correct decision-making in the maintenance process. For failure due to electromagnetic disturbance a correct classification can be very difficult to make in the field, with limited time available for the analysis of failure causes. The Swedish Railway Administration (Banverket) has a problem in a signal box at Oxmyran Station, where faults are reported frequently. The wide variation in the reported causes of the disturbance of the electromagnetic compatibility makes it very difficult to pinpoint the real causes of the events that lead to failure. In this paper, a large number of causes are investigated, discussed and dismissed as reasons for the large number of faults at Oxmyran. Measurements on site, however, show that the electromagnetic interference is much higher at Oxmyran than at the reference station at Ore Alv. The main purpose of this study was to investigate the probable source and the subsequent sequence of events that result in faults that break the RC circuit at Oxmyran. 
Keywords: Maintenance process, Swedish Railway System, EMC disturbance, condition monitoring. Pp. 20 – 29. Reference 8.
A Study of Rail Grinding Practices at Malmbanan in Sweden
W. Schoch and A. Frick; Switzerland and Sweden
Abstract: Since 1990, rail grinding was carried out at the only European heavy haul railway “Malmbanan”, in the same way as with conventional mixed traffic lines elsewhere. The frinding activities were mainly focussed on removal of rail corrugation and the transverse profile was only brought closer to the design profile. However, the increase in traffic load in terms of number of trains and higher axle load resulted in an increased number of problems mainly due to surface fatigue of the rails. With more powerful grinding machine featuring continuous transverse profile recording systems, the potential of rail grinding was examined and studied more.closely. The results from the experiments with varying target profiles were studies and analysed. The obtained results led to a a new strategy for rail maintenance. As per new maintenance strategy, grinding campaigns are executed with specific target profiles depending on local conditions in fixed cycles. Additionally, rail grinding in turnouts has also become a standard procedure with Malmbanan.
Keywords: Rail Grinding practices, Wheel-rail contact, Railhead profiles, condition monitoring. Pp. 30 – 38. References 3.
Sustainable Railway Bridges with Higher Axle Loads – Monitoring Examples from Northern Sweden
O. Enochsson, L. Elfgren, B. Taljsten and B. Paulsson; Sweden

Abstract: Monitoring of several railway bridges has been carried out in northern Sweden in order to increase the allowable axle load. The work is part of a European Integrated Project “Sustainable Bridges – Assessment for Future Traffic Demands and Longer Lives”, 2003 – 2008. This paper describes the project and gives some examples of applications.
Keywords: Condition monitoring, Railway Bridges, Higher axle loads monitoring, Swedish Railway system. Pp. 39 – 45. References 14.

Condition Monitoring of Railway Wheels and No Fault Found Problems
R. Granstrom and P. Soderholm; Sweden
Abstract:  Defective railway wheels can cause severe damages to both track and vehicle items, which in worst case can lead to derailments with extensive losses. Wheel impact detection systems are intended to support prevention of railway damages and its related losses, through recognition of wheel defects and generation of alarms. While commissioning of a wheel impact detection system in Sweden, it was revealed that the detection system was reliable as they were not generating any false alarms. However, during operation some of the system’s alarms resulted in No Fault Found (NFF) events. Hence an investigation was launched to determine if the cause of the NFF events were false alarms generated by the detection system, or the inability of subsequent manual inspection to replicate the detection system’s test result. This paper presents experiences from the verification study and links these to international experiences illustrating how wheel impact detection systems can support continuous assessment of wheel condition and related condition based maintenance efforts.
Keywords: Condition based maintenance, Railway wheels, Swedish Railway systems, No Fault Found events. Pp. 46 – 53. References 32.
