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Simon Hurricks, Larry Wiechern, 
Alan Wang, Matthew Fallow, Nicky 
Lord, Joel Sowry, Dan Johnston, Chris Pullen, Bevan 
Rhodes, Alex Lawrence and Cameron Blackbourn. 

After you finish reading this go to your calendars and 
block off May 9 – 11 2023, plans are underway to hold 
next years conference on these dates at Tauranga’s 

Trinity Wharf Hotel and Conference Centre. 
If you have any papers you would like 

to present, any case studies that 
you’d like to share please contact 

papers@vanz.co.nz as we would 
love to have you present them 
next year. 

On our Facebook page we ran 
a competition to those who 
liked our page, congratulations 

to the winners Adam Bell and 
Deon Harrison. Take a look and 

follow our new Facebook page  
(@VibrationsNZ) for photos of the last 

conference and information on upcoming 
events.

As we move into these warmer months, I hope you 
make the most of this time to spend with loved ones 
and keep safe. n

Congratulations
Congratulations to Chris Pullen from Westland Milk 
Products for winning the Peter Burgess Memorial 
Award for Best First Time Presenter.

Hi, I’m Tim Murdoch. It is an honour and a 
privilege to be addressing you as the new 
President of VANZ. Thank you to Rodney Bell 

for his dedication and hard work as President these 
past few years and to the conference team for their 
tireless effort bringing everything together for the 
August 2022 conference. 

A big thank you to our principal sponsor CSE 
W Arthur Fisher for your continued support 
especially during the Covid-19 pandemic 
and to our keynote speakers Dr Iain 
Epps, Mike Davis and Daré Petreski. 
Daré had to unexpectedly spend 
another week isolating in NZ, he is 
very grateful for the support and 
care he and his family received, 
telling us he will certainly be back. 
Also, for the support from all our 
fantastic presenters and exhibitors, 
who without their continued support, 
this conference would not have been 
possible.

VANZ conference 2022 was a great success at 
Wairakei Resort in Taupo, a big thank you to all those 
who attended, I hope you really enjoyed yourselves 
and came away with some newfound knowledge from 
the inspiring papers that were presented on all three 
days.

I’d like to take this opportunity to introduce to you the 
current committee members of which there are seven 
new members: Bill Sinclair VANZ Secretary, Graeme 
Finch VANZ Treasurer, Rodney Bell, Glen Pepper, 

PRESIDENTS’ REPORT
By Tim Murdoch, VANZ President

VANZ conference 2022 
was a great success at 

Wairakei Resort in Taupo, a  
big thank you to all those  

who attended,

Trinity Wharf Hotel and Conference Centre in Tauranga.
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SKILLS AND PRACTICES

Your reliability improvement project is almost complete 
and things are looking good….

The real challenge is  
still ahead!
A summary of essential support requirements to 
enhance mission reliability

• Project file & records are updated and accessible. 
(Visible storage, Project Reporter history, 
PEA’s, SAP work orders, change control, risk 
assessments, final report document etc).

• Drawings office records are updated. 
(Mechanical, Electrical, Instrumentation, P&ID’s)

• Documentation and Manuals are readily available. 
(Maintenance, Operational, Systems).

• SOP’s & Maintenance Procedures complete.  
(Including training thereof.)

• Software changes recorded, backed up, and 
accessible.

• Spares available and ongoing spare parts listed in 
SAP together with ordering information.

• Ongoing maintenance strategies established in 
SAP. n

As we recover from the hustle and bustle of the 
conference, we take stock of how everything 
has come together this year, the new ideas that 

worked well, the things we can improve on and the 
good old standard ideas that come thru each year.

We’d like to thank our major sponsors CSE-W. Arthur 
Fisher and B&K Vibro for the continued support, it 
is much appreciated and we hope all the attendees 
enjoyed their time with VANZ over the conference 
week, it was so good to see some new faces and also 
catch up with our regular supporters. Many thanks go 
to the organising team that helped push everything 
into place and to the various sponsors, many of which 
had a trade stand at the conference and have also 
placed an ad with us for this issue.

As we continue on with the remainder of the year, 
our newly elected committee members are already 

EDITORS’ CORNER

n  Article prepared by Bluescope Steel.

ploughing into organising the conference for next year 
so we can continue to make it better and better for all 
involved.

Be sure to check out our new Presidents report from 
Tim Murdoch, squeeze a bit of the old grey matter 
with Carls quiz and see what sort of deals our post-
conference advertisers have to offer. 

Happy reading! n
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Emerson’s AMS Wireless Vibration Monitor is based on 
decades-proven technology that communicates using 
modern, cybersecure protocols. This is the wireless 
device that will extend your reliability program to an 
unprecedented number of plant assets – including 
those in hazardous or hard to reach areas – and deliver 
maximum visibility to asset health.

The unit features complete data acquisition – triax 
vibration with temperature and PeakVue measure-
ments – to provide a sophisticated look at asset health 
on par with other online and portable monitoring 
options.

Ideal for deployment across your plant or enterprise, 
the AMS Wireless Vibration Monitor offers the follow-
ing benefits:

• Automated machine monitoring with a lower total 
cost of ownership.

• Simple installation in about 5 minutes.
• Fleet management tools for fast configuration in 

the shop or in the field.
• Prescriptive analytics using patented PeakVue Plus 

to accelerate your diagnosis.

• Reduced time in the field – more time to  
recommend maintenance actions.

• Rapid ROI with lower installed cost and fast access 
to actionable information.

• Long 3-5 year life with an off-the-shelf battery 
collecting up to 4 waveforms per day.

• Battery replacement in the field – even in  
hazardous areas.

• Access asset health information on your mobile 
phone anytime, anywhere.

For More Information
The AMS Wireless Vibration Monitor is an integral 
part of the Emerson portfolio of portable and online 
machinery monitoring technology. Make it an integral 
part of your digital transformation journey today.

Visit our website at 
www.emerson.com/AMSVibrationMonitor, or contact 
your local Emerson representative.

Phone  +64 9 441 0800 | emersonprocess.newzealand@emerson.com

The next step in your digital
transformation just got easier!

AMS Wireless Vibration Monitor.indd   1AMS Wireless Vibration Monitor.indd   1 15/10/2021   3:45:39 PM15/10/2021   3:45:39 PM



OUT AND ABOUT

Photos from the 33rd annual VANZ Conference in Taupo this year.

CONFERENCE’22
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nvms.co.nz

CONDITION MONITORING 
WITHOUT SENSORS

The AMT Pro provides:
 • Model based fault diagnosis technology

 • Detects mechanical faults, electrical faults 
  and process faults

 • Portable or online

Visit our stand for a 
demonstration of 
the AMT Pro.

+64 274 664 810

AD09-VANZ April 2022.ai   1   5/04/2022   9:28:34 AM
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Mechanical equipments are widely used in various industrial applications. Generally working in severe 
conditions, mechanical equipments are subjected to progressive deterioration of their state. The mechanical 
failures account for more than 60% of breakdowns of the system. Therefore, the identification of impending 
mechanical fault is crucial to prevent the system from malfunction. This paper discusses the most recent 
progress in the mechanical condition monitoring and fault diagnosis. Excellent work is introduced from the 
aspects of the fault mechanism research, signal processing and feature extraction, fault reasoning research 
and equipment development. An overview of some of the existing methods for signal processing and feature 
extraction is presented. The advantages and disadvantages of these techniques are discussed. The review 
result suggests that the intelligent information fusion based mechanical fault diagnosis expert system with self-
learning and self-updating abilities is the future research trend for the condition monitoring fault diagnosis of 
mechanical equipments.

n  Advanced in Control Engineeringand Information Science. Procedia Engineering 15 (2011) 142 – 146.
Article by Chenxing Shenga*, Zhixiong Lia, Li Qinb, Zhiwei Guoa, Yuelei Zhanga

aReliability Engineering Institute, School of Energy and Power Engineering, Wuhan University of Technology, Wuhan 430063, P. R.
China. a Huangpi Campus, Air Force Radar Academy, Wuhan 430019, P. R. China

1. Introduction

With the development of modern science 
and technology, machinery and equipment 
functions are becoming more and more 

perfect, and the machinery structure becomes more 
large-scale, integrated,intelligent and complicated. 
As a result, the component number increases 

significantly and the precision requirement for the 
part mating is stricter. The possibility and category 
of the related component failures therefore increase 
greatly. Malignant accidents caused by component 
faults occur frequently all over the world, and 
even a small mechanical fault may lead to serious 
consequences. Hence, efficient incipient fault 

RECENT PROGRESS ON 

Mechanical Condition 
Monitoring + Fault Diagnosis
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Anyone with an interest in the area of 
mechanical and electrical machine condition 
monitoring, to facilitate predictive asset 
management is eligible to join VANZ.

In-house technicians, consulting engineers, 
suppliers and distributors of specialised 
equipment, engineering students can all 
contribute and gain from membership.

For more information about membership 
please contact the VANZ secretary  
by emailing secretary@vanz.org.nz

detection and diagnosis are critical to machinery 
normal running. 
Although optimization techniques have been carried 
out in the machine design procedure and the 
manufacturing procedure to improve the
quality of mechanical products, mechanical 
failures are still difficult to avoid due to the 
complexity of modern equipments. 
The condition monitoring and fault 
diagnosis based on advanced 
science and technology acts as 
an efficient mean to forecast 
potential faults and reduce the 
cost of machine malfunctions. 
This is the so-called mechanical 
equipment fault diagnosis 
technology emerged in the 
nearly three decades [1, 2].

Mechanical equipment fault 
diagnosis technology uses the 
measurements of the monitored machinery 
in operation and stationary to analyze and extract 
important characteristics to calibrate the states of 
the key components. By combining the history data, 
it can recognize the current conditions of the key 
components quantitatively, predicts the impending 
abnormalities and faults, and prognoses their 
future condition trends. By doing so, the optimized 
maintenance strategies can be settled, and thus 
the industrials can benefit from the condition 
maintenance significantly [3, 4].

The contents of mechanical fault diagnosis contain 
four aspects, including fault mechanism research,

signal processing and feature extraction, fault 
reasoning research and equipment development for
condition monitoring and fault diagnosis. In the past 
decades, there has been considerable work done in
this general area by many researchers. A concise 
review of the research in this area has been 

presented by [5, 6]. Some landmarks are 
discussed in this paper. The novel 

signal processing techniques are 
presented.

The advantages and 
disadvantages of these new 
signal processing and feature 
extraction methods are
discussed in this work. Then the 
fault reasoning research and the 

diagnostic equipments are briefly
reviewed. Finally, the future 

research topics are described in the 
point of future generation intelligent 

fault diagnosis and prognosis system.

2. Fault Mechanism Research
Fault Mechanism research is a very difficult and 
important basic project of fault diagnosis, same as 
the pathology research of medical. American scholar 
John Sohre, published a paper on “Causes and 
treatment of high-speed turbo machinery operating 
problems (failure)”, in the United States Institute of 
Mechanical Engineering at the Petroleum Mechanical 
Engineering in 1968, and gave a clear and concise 
description of the typical symptoms and possible 

Continued over page >
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causes of mechanical failure. He suggested that 
typical failures could be classified into 9 types 
and 37 kinds [7]. Following, Shiraki [8] conduced 
considerable work on the fault mechanism research 
in Japan during 60s-70s last century, and concluded 
abundant on-site troubleshooting experience 
to support the fault mechanism theory. BENTLY 
NEVADA Corporation has also carried out a series 
experiments to study the fault mechanism of the 
rotor-bearing system [9]. 

A large amount of related work has been done 
in China as well. Gao et al. [10] researched the 
vibration fault mechanism of the high-speed 
turbo machinery, investigated the relationship 
between the vibration frequency and vibration 
generation, and drew up the table of the vibration 
fault reasons, mechanism and recognition features 
for subsynchronous, synchronous and super-
synchronous vibrations. 

Based on the table they proposed, they have 
classified the typical failures into 10 types and 58 
kinds, and provided preventive treatments during the 
machine design and manufacture, Installation and 
maintenance, operation, and machine degradation. 
Xu et al. [11] concluded the common faults of 
the rotational machines. Chen et al. [12] used the 
nonlinear dynamics theory to analyze the key vibration 
problems of the generator shaft. They established 
a rotor nonlinear dynamic model for the generator 
to comprehensively investigate the rotor dynamic 
behavior under various influences, and proposed 
an effective solution to prevent rotor failures. Yang 
et al. [13] adopted vibration analysis to study the 
fault mechanism of a series of diesel engines. Other 
researchers have done a lot in the fault mechanism 
of mechanics since 1980s, and have published many 
valuable papers to provide theory and technology 
supports in the application of fault diagnosis systems 
[14-18]. However, most of the fault mechanism 
research is on the qualitative and numerical 
simulation stage, the engineering practice is difficult 
to implement. In addition, the fault information often 
presents strong nonlinear, non stationary and non 
Gaussian characteristics, the simulation tests can not 
reflect these characteristics very accurately. 

The fault diagnosis results and the application 
possibility may be influenced significantly. As 
a result, the development of the fault diagnosis 
technique still faces great difficulties.

3. Advanced Signal Processing and Feature 
Extraction Methods
Advanced signal processing technology is used to 
extract the features which are sensitive to specific

fault by using various signal analysis techniques to 
process the measured signals. Condition information
of the plants is contained in a wide range of signals, 
such as vibration, noise, temperature, pressure, 
strain, current, voltage, etc. The feature information 
of a certain fault can be acquired through signal 
analysis method, and then fault diagnosis can be 
done correspondingly. To meet the specific needs of 
fault diagnosis, fault feature extraction and analysis 
technology is undergoing the process from time 
domain analysis to Fourier analysis-based frequency-
domain analysis, from linear stationary signal 
analysis to nonlinear and nonstationary analysis, from 
frequency-domain analysis to time-frequency analysis.

Early research on vibration signal analysis is mainly 
focused on classical signal analysis which made a
lot of research and application progress. Rotating 
mechanical vibration is usually of strong harmonic, its
fault is also usually registered as changes in some 
harmonic components. Classical spectrum analysis
based on Fourier transform (such as average time-
domain techniques, spectrum analysis, cepstrum
analysis and demodulation techniques) can extract 
the fault characteristic information effectively, thus it
is widely used in motive power machine, especially in 
rotating machinery vibration monitoring and fault
diagnosis. In a manner of speaking, classical signal 
analysis is still the main method for mechanical
vibration signal analysis and fault feature extraction. 
However, classical spectrum analysis also has
obvious disadvantages. Fourier transform reflects the 
overall statistical properties of a signal, and is
suitable for stationary signal analysis. In reality, the 
signals measured from mechanical equipment are
ever-changing, non-stationary, non-Gaussian 
distribution and nonlinear random. Especially when 
the equipment breaks down, this situation appears to 
be more prominent. For non-stationary signal, some
time-frequency details can not be reflected in the 
spectrum and its frequency resolution is limited using
Fourier transform. New methods need to be proposed 
for those nonlinearity and non-stationary signals.

The strong demand from the engineering practice 
also contributes to the rapid development of signal 
analysis. New analytical methods for non-stationary 
signal and nonlinear signal are emerging constantly,
which are soon applied in the field of machinery fault 
diagnosis. New methods of signal analysis are main
including time-frequency analysis, wavelet analysis, 
Hilbert-Huang transform, independent component
analysis, advanced statistical analysis, nonlinear 
signal analysis and so on. The advantages and
disadvantages of these approaches are discussed 
below.

Continued over page >
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4. Research on Fault Reasoning
At present, many methods are adopted in the 
process of diagnostic reasoning. According to the 
subject systems which they belong to, the fault 
diagnosis can be divided into three categories: (1) 
the fault diagnosis based on control model; 
(2) the fault diagnosis based on pattern 
recognition; (3) the fault diagnosis 
based on artificial intelligence. 
Among them, the fault diagnosis 
based on control model needs 
to establish model through 
theoretic or experimental 
methods. The changes of 
system parameters or system 
status could directly reflect the 
changes of equipments physical 
process, and hence it is able to 
provide basis for fault diagnosis. 

This technology refers to model 
establishment, parameters estimation, status 
estimation, application of observers, etc. Since it 
requires accurately system model, this method is not 
economically feasible for the complicated devices 
in the practice. Pattern recognition conducts cluster 
description for a series of process or events. It is 
mainly divided into statistical method and language 
structure method. The fault diagnosis of equipments 
could be recognized as the pattern recognition 

process, that is to say, it recognizes the fault based 
on the extraction of fault characteristics. There are 
many common recognition methods, including 
bayes category, distance function category, 
fuzzy diagnosis, fault tree analysis, grey theory 

diagnosis and so on. Recent years, some new 
technologies have been also applied in 

the field of the fault diagnosis of rotary 
machines, such as the combination 

of fuzzy set and neural network, the 
dynamic pattern recognition based 
on hidden markov model, etc.

5. Research and Development 
of Fault Diagnosis Devices
Fault diagnosis technology 
ultimately comes down to the actual 

devices, and at present research 
and development of fault diagnosis 

devices is in the following two directions: 
(1) Portable vibration monitoring and 

diagnosis (including data collector system), and 
(2) On-line condition monitoring and fault diagnosis 
system. Portable instrument is mainly adopted single-
chip microcomputers to complete data acquisition, 
which has certain ability for signal analysis and fault 
diagnosis. On-line monitoring and diagnosis system 
is usually equipped with sensors, data acquisition, 

Continued over page >
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alarm and interlock protection, condition monitoring 
subsystem, etc. And it is also fitted with rich signal 
analysis and diagnosis software.

These software include America BENTLY Corporation 
3300, 3500 and DM2000 systems, America
Westinghouse Company PDS system, the 5911 
system developed by ENTECK and IRD Company, 
Japan Mitsubishi MHM system, the Danish B&K 
Company B&K 3450 COMPASS system, etc. 
China has also successively developed large on-
line monitoring and fault diagnosis system, which 
has been put into use on steam turbine and other 
important equipments.

Based on the realization of condition monitoring of 
equipments, network diagnostics center can
monitor and diagnose the operation of equipments at 
any time through the network to achieve the long
distance information transmission. The remote 
monitoring system can also achieve the collaborative
diagnosis of production equipments, multiple 
diagnostic systems serve the same piece of 
equipment, and multiple devices share the same 
diagnostic system.

6. Conclusions
To achieve a dynamic system condition monitoring 
and fault diagnosis, primary task is the need to get

enough reliable characteristic information from the 
system. Due to the fluctuation of the system itself and
the environment disturbance, reliable signal 
collection is seriously affected. It is therefore very 
urgent for advanced signal processing technology to 
eliminate noise to get true signal. No matter classical 
or advance fault diagnosis techniques, they have 
achieved great progress in various applications. In 
the point of systematic view, every technology is a 
part of the whole diagnostic system, and the efficient 
fusion of these parts will provide best performance 
for the condition monitoring and fault diagnosis. 

Thus, the fault mechanism research, signal 
processing and feature extraction, fault reasoning 
research and equipment development will connect 
even tighter to form an effective fault diagnostic 
expert system in the future. To realize the expert 
system, the core issue is to break through the 
bottleneck of knowledge acquisition, update the 
data model in a reliable manner and provide good 
generalization ability of the expert system.

By doing so, the fault diagnostic expert system 
can offer accurate estimation of the potential 
abnormalities, and prevent them before breaking 
out to ensure the normal operation of the machines. 
Hence, the loss caused by the machine breakdowns 
can be minimized significantly. n
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1. Introduction

In 1901 the third General 
Conference on Weights and 
Measures defined a standard 

gravitational acceleration for 
the surface of the Earth: gn 
=9.80665 m/s2. It was based 
on measurements done at the 
Pavillon de Breteuil near Paris in 
1888, with a theoretical correction 
applied in order to convert to a 
latitude of 45° at sea level.

At the equator this value is 
decreased slightly (0.3%) due to the earth’s rotation. 
Gravity also decreases with altitude and at a height 
of 9000 metres g is reduced by 0.29%.

2. Accelerometer output
ICP (Integrated Circuit Piezoelectric) accelerometers 
have their output stated in terms of mv/g. I.e. a 100 
mv/g accelerometer will produce an AC voltage of 
100mv (0 to Peak) when vibrated at 1 g as long as 
the frequency is within the frequency range of the 
transducer. The transducer specification will state the 

% reduction or dB drop outside of 
that range. 

A typical industrial grade 
accelerometer range will have the 
output stated as 100mv/g +-10%, 
this means that a particular 
transducer could be 90mv/g up 
to 110 mv/g and will come with 
a calibration certificate with the 
actual output stated. For routine 
monitoring we would typically 
set our vibration instrument to 
100mv/g and leave it at this 

setting even when we use numerous transducers. 

If we are doing routine monitoring, we generally use 
the same transducer, and we are looking for changes 
in amplitude and / or frequency component changes. 
In this situation it does not matter if the calibration is 
not precisely set to that of the transducer. What is 
more important is the position and mounting of the 
transducer to ensure the readings are repeatable. 

Continued over page >

A SPOTLIGHT ON... 

Gravimetric Transducer 
Calibration

n  Article by Simon Hurricks, Predictive Maintenance Engineer, Genesis Energy Ltd.

When the instrument is first powered up there is a large value seen by the instrument while the capacitor is 
charging, and most instruments prevent measurements until the transducer has settled. 

This is best seen using an oscilloscope. 

5 The drop calibration. 
If we applied a constant acceleration to the accelerometer the output from the accelerometer would be a step 
change in the DC voltage which would be detected by the oscilloscope. This voltage would quickly decay to 0 
as the capacitor charged to its new level. If we measured the step change in the DC voltage we can determine 
the acceleration if we knew the calibration constant. 

If we dropped the accelerometer, i.e. give it a 1 g acceleration we could measure the voltage step change and 
thus determine the accelerometer calibration constant in mv/g. 

Unfortunately, after dropping the transducer, it may be calibrated but no longer serviceable. 

6 Gravimetric calibration. 
If we were to suspend the transducer from an elastic cord via a thin string and then tap the cord, the 
accelerometer would experience a short 1 g drop before being arrested by the cord. Using an oscilloscope, we 
can accurately measure the step voltage and thus the calibration constant in mv/g. 

Below is a screen shot from a Pico Scope when the transducer had a short free fall as described above. 

PCB Gravimetric calibrator. 

Above: A screen shot from a Pico Scope when the 
transducer had a short free fall as described below.

When the instrument is first powered up there is a large value seen by the instrument while the capacitor is 
charging, and most instruments prevent measurements until the transducer has settled. 

This is best seen using an oscilloscope. 

5 The drop calibration. 
If we applied a constant acceleration to the accelerometer the output from the accelerometer would be a step 
change in the DC voltage which would be detected by the oscilloscope. This voltage would quickly decay to 0 
as the capacitor charged to its new level. If we measured the step change in the DC voltage we can determine 
the acceleration if we knew the calibration constant. 

If we dropped the accelerometer, i.e. give it a 1 g acceleration we could measure the voltage step change and 
thus determine the accelerometer calibration constant in mv/g. 

Unfortunately, after dropping the transducer, it may be calibrated but no longer serviceable. 

6 Gravimetric calibration. 
If we were to suspend the transducer from an elastic cord via a thin string and then tap the cord, the 
accelerometer would experience a short 1 g drop before being arrested by the cord. Using an oscilloscope, we 
can accurately measure the step voltage and thus the calibration constant in mv/g. 

Below is a screen shot from a Pico Scope when the transducer had a short free fall as described above. 

PCB Gravimetric calibrator. Above: PCB Gravimetric Calibrator.
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3. Calibration and traceability
There are several calibration systems available on 
the market, the simpler ones have a small shaker 
which vibrates at a known output at a fixed frequency. 
The more complex ones have a variable amplitude 
variable frequency shaker and use an internal 
accelerometer to measure output of the shaker, and 
this is compared to the output of the transducer being 
calibrated. 

The output is generally measured with 
a data collector or similar vibration 
analyser. Both systems should be 
themselves calibrated to ensure 
they are reading correctly. 

Many of these systems have 
a weight limit of 100 grams 
on the shaker, which is fine 
for the smaller transducers but 
not for the larger low frequency 
transducers. 

To calibrate the calibrator, it is checked 
against a standard which is itself traceable 
back to a primary standard.  These calibration 
systems are quite expensive, and the calibration 
would probably need to be done offshore. 

4. AC coupling of vibration transducers
The ICP transducer is powered by an 18-volt DC, 
4ma constant current from the vibration instrument or 
by an independent power source. 

The ICP amplifier in the transducer modulates the DC 
such that the change in the DC voltage is the g value 
expressed in mv. i.e., a 1 g signal for a 100mv/g 
transducer will have a peak to peak modulation of 
200 mv. 

The transducer power supply or vibration analyser 
has 10 µF capacitor in the measuring circuit which 
blocks the DC so that the instrument only sees the 
modulation. i.e., the AC component.

When the instrument is first powered up there is 
a large value seen by the instrument while the 
capacitor is charging, and most instruments prevent 
measurements until the transducer has settled.
This is best seen using an oscilloscope.

5. The drop calibration
If we applied a constant acceleration to the 
accelerometer the output from the accelerometer 
would be a step change in the DC voltage which 
would be detected by the oscilloscope. This voltage 

would quickly decay to 0 as the capacitor charged to 
its new level. If we measured the step change in the 
DC voltage we can determine the acceleration if we 
knew the calibration constant.

If we dropped the accelerometer, i.e. give it a 1 g 
acceleration we could measure the voltage step 
change and thus determine the accelerometer 

calibration constant in mv/g. Unfortunately, 
after dropping the transducer, it may be 

calibrated but no longer serviceable.

6. Gravimetric calibration
If we were to suspend the 
transducer from an elastic cord 
via a thin string and then tap 
the cord, the accelerometer 
would experience a short 1 g 
drop before being arrested by 
the cord. Using an oscilloscope, 

we can accurately measure the 
step voltage and thus the calibration 

constant in mv/g.

7. Conclusions 
New Zealand is close to latitude 45 so even if you 
were calibrating at the top of Mt Cook you would still 
have a g value in free fall within 0.3%.

We have experimented using a simple length of 
shock cord ($1.94 per metre) and two uprights to tie 
off the cord, suspended the transducer from a piece 
of thin nylon fishing line and achieved repeatable 
results within 0.5%. Having proven the concept, 
we purchased the PCB calibrator as it looks more 
professional and better in calibration reports. It was 
no more accurate than our trial system.

How accurate do you need to be, when just using the 
nominal calibration from the manufacturer could put 
you 5 to 10 % out, because for the most part it does 
not matter as the measurements are being used for 
detection of change not absolute vibration values. n

New Zealand is close 
to latitude 45 so even if you 

were calibrating at the top of  
Mt Cook you would still  
have a g value in free  

fall within 0.3%.

Above: Even at the top of Mt. Cook, a g value would fall within 0.3%.
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Technology, materials and manufacturing 
processes are continually developing.  And 
so too has the engineer skills and knowledge 

developed.  Today the engineering role has evolved 
to where the analyst, by diligent use of multiple 
Condition Monitoring tools and principles, can 
empower Predictive Asset Management. But it is a 
challenging role! So much is at stake with the high 
cost of downtime, equipment replacement 
costs, and the potential safety risks. 
The future of the business can 
hinge on the Predictive Asset 
Management achieved by this 
special group of people. Yet 
detecting, diagnosing, and 
preventing these faults takes 
training, knowledge, skill 
and experience.That is why 
VANZ exists, and why VANZ 
constantly evolves!

VANZ recognises that the 
engineers who apply the 
technology are one half of the 
equation. Equally important are the 
industries and businesses served by 
it, with their varied experiences and evolving 
requirements. The size of the operation and the 
machinery it runs are not an issue either.  

For Analysts and Predictive Asset Management 
specialists
VANZ is a volunteer-run, not-for-profit, membership 
group of like-minded people from New Zealand and 
Australia.  VANZ as an organisation evolved from a 
Workshop Conference held in New Plymouth in 1989.  
From this Workshop Conference the Vibrations 
Association of New Zealand was registered as an 

Incorporated Society and the first annual 
technical conference held in Rotorua 

1990.  From this beginning VANZ 
has continually developed to 

provide a platform for people to 
discuss their challenges with 
their fellow analysts and learn 
from their peers and industry 
experts.

Annual conference for 
networking and learning

The core function of VANZ 
is the annual conference 

held every year in May.  Like a 
family reunion, over 100 people 

gather in a friendly environment to 
participate in technical presentations, 

round-table discussions, and at times debate.  
Keynote speakers from Australia, Europe, America, 
and Turkey have, and continue to present technical 
papers at conference.  And importantly New 
Zealand presenters add a New Zealand context.

VANZ is quite a unique society – it has withstood 
the ‘test-of-time’ – and has every year, for twenty-

nine years  run an Awareness Day training for 
apprentices and trainees.  It is a reasonable ‘track-
record’ which VANZ has consistently promoted for 
New Zealand and Australian industry.

Are you a VANZ member?
You could be. Anyone with an interest in the area of mechanical and electrical machine condition 
monitoring, to facilitate predictive asset management is eligible to join VANZ. In-house technicians, 
consulting engineers, suppliers and distributors of specialised equipment, engineering students 
can all contribute and gain from membership.

Membership ranges  
from a business with a line of 

small water pumps to personnel  
from some of the largest  

plants running million  
dollar machines.

For more information about membership, 
contact the VANZ secretary by emailing: 
secretary@vanz.org.nz

GETTING IN TOUCH IS EASY...
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● Expansion Joints—Fabric / Rubber / Metal
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5 6 4 3 9

3 5 1

1 9 7 4 5

1 9 2 7

8 5 4

6 5 1 8

7

3 2 1

2 7

To solve, each number from 1 to 9 must appear once in:
• Each of the nine vertical columns
• Each of the nine horizontal rows
• Each of the nine 3 x 3 boxes

No number can be repeated twice in a box, row or column.
Why not time yourself? We’ve started it off for you...

How many words of three or more letters can 
you make, using each letter only once? Plurals 
are allowed, but no foreign words or words 
beginning with a capital. There is at least one 
5 letter word.
10 - Good  |  15 - Very Good  | 20+ -  Excellent

Draw a path from one square to 
another to find the secret nine 
letter word. You may move in any 
direction. Each square can only be 
used once. 
There are approx. 140 words (four 
letters or more) that can be made 
from the combination of letters 
below. How many can you make?

Solution on page 30.R E L N A

SODUKUWORD BUILDER WORD MARCH

T R E

I X P

E S E

PUZZLE CORNER

Nine letter word is...

There is 2 possible 5 letter words 
above. Can you find them?

CHECK OUT THE LATEST VIBES 
on the VANZ website!

Xwww.vanz.org.nz

Your one stop 
knowledge centre!

3  Latest News

3  Articles  

3  Conference 
Registrations  

3  Feedback 

3  Commentary  

3  Industry Links

3  Spectrum 
Magazine  

and much more... 
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1. Via a listening device attached to your analyser, 
you can hear what appears to be an intermittent 
rattle that you suspect might be sourced at cage 
frequency.  The spectrum collected in route mode 
setup does not seem to be very definitive. Which 
of the following off-route options might result in a 
better understanding of this intermittent rattle?

a. Adopting time-synchronous averaging
b. Auto-correlating the waveform (if available)
c. Applying peak-hold averaging to the spectral collection
d. Both b and c could be options

2. A taper-roller bearing on the output shaft of a 
gearbox is in the later stages of failure.  The shaft 
turns slowly at only 2 rpm.  What might be a likely 
indicator of the bearing’s poor condition?

a. Intermittent impact events witnessed in an acceleration 
waveform

b. High rms acceleration levels above 5 kHz
c. High rms velocity levels (e.g. above 10 mm/s rms)
d. All of the above

3. Which of the following communication options 
would serve you best if you are to upload large 
routes of data from your data-collector back to your 
computer 

a. Serial communication
b. USB type 1
c. USB type 2
d. Ethernet

4. In a “made-for-television” Mythbusters experiment, 
a rock singer was able to shatter a wine-glass using 
his voice to excite the natural frequency of the glass.  
What frequency do you think was excited?

a. 5.66 Hz
b. 56.6 Hz
c. 566 Hz
d. 5660 Hz

5. A person suffering from noise-induced-hearing-loss 
might show a “notch” in his/her audiogram results.   
At what frequency is this most-likely to occur?

a. 2 kHz
b. 4 kHz
c. 6 kHz
d. 8 kHz
 
6. One of the gears in a gearbox has a chipped / 

broken tooth.  How is this fault most-likely to 
present itself?

a. Singular side-band peaks of the gear speed either side 
of gear-meshing frequency

b. A number of sideband peaks of the gear speed either 
side of the gear-meshing frequency

c. Increased vibration at the gear-meshing frequency
d. Increased vibration at 2 x the gear-meshing frequency

7. What is true about anti-nodes?

a. They are the point of maximum amplitude on a wave
b. They occur mid-way between nodes
c. They are the point of minimum amplitude on a wave
d. Both a and b are true

8. If a rotor is running badly unbalanced, what shape is 
the vibration waveform most-likely to be?

a. Saw-tooth 
b. “M” or “W” shape 
c. Square-wave
d. Sinusoid

9. A deep-groove ball-bearing has 8 balls.  If the cage 
frequency is 0.42 x rs, what frequency is the outer-
race ball-passing frequency likely to be?

a. 3.36 x
b. 4.64 x
c. 8 x
d. 16 x

10. Which of the following windows provides the best 
amplitude accuracy?

a. Hanning
b. Hamming
c. Flat-top
d. Blackman
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1	 Which	of	the	following	sensors	is	capable	of	measuring	down	to	DC?	

a	 Eddy-current	proximity	probe	

b	 Velomitor	

c	 Single-axis	Accelerometer	

d	 Triaxial	Accelerometer	
	
2	 A	large	rotating	drum	weighing	80	tonnes	is	perfectly	balanced.		After	both	of	its	bearings	failed,	the	shaft	

was	re-sprayed	and	machined	in-situ.	Unfortunately	an	error	occurred	in	the	machining	and	the	centre-of-
rotation	was	off-set	by	0.1	mm	from	the	original	(same	angle	and	off-set	at	both	bearings).		The	drum	has	a	
diameter	of	4	metres.		What	correction	weight	would	be	required	at	the	outer	surface	to	correct	the	
unbalance	created	by	the	machining	error?	

a	 0.4	kg	

b	 4	kg	

c	 40	kg	

d	 400	kg	
	
3	 Many	modern	vibration	analysers	have	a	feature	known	as	“pseudo	tach”.		When	might	you	utilise	this?	

a	 When	carrying	out	in-situ	balance	corrections	on	belt-driven	fans.	

b	 When	analysing	electrical	signals	on	3-phase	induction	motors.	

c	 When	doing	time-synchronous	averaging	on	multi-shaft	gearboxes.	

d	 When	testing	for	resonances	by	doing	bump	testing.	
	
4	 “Closed-loop	vector”	and	“open-loop	vector”	are	terms	you	might	associate	with	…	

a	 Variable-Speed	Drives	

b	 Dynamic	Balancing	

c	 Examination	of	fluid-film	orbits	

d	 Patterns	indicative	of	misalignment	
	
5	 Which	of	the	following	is	true	of	BNC	connectors?	

a	 They	are	often	used	for	making	connections	to	triaxial	accelerometers	

b	 They	are	a	good	choice	to	use	in	wet	environments	

c	 Caution	must	be	taken	when	making	the	connection	to	avoid	cross-threading	

d	 To	be	confident	of	good	signal	transmission,	the	connectors	must	be	kept	clean.	
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Answers on page 30
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See photos from the 33rd annual  
VANZ Conference on pages 8-11

Left: CSE-W Arthur Fisher’s
John Van Zwienen delivers his 
keynote speech at Conference’22. 
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Full photo gallery
from the VANZ 

Conference ’22
...and much more!

RECENT PROGRESS ON 

Mechanical Condition 
Monitoring + 

Fault Diagnosis

Gravimetric Transducer 
Calibration

Left: Daré Petreski delivers a well- received keynote speech at VANZ Conference ’22 in Taupo.
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The VANZ conference is a place 
for learning and sharing

•  Have you ever had an experience that you think  
others would benefit from? 

•  Something that went right or wrong? 
We can all learn from our own experience, but we can avoid a lot of 

problems if we learn from other people too! That is what VANZ is all about. 
If you could talk for just 15 minutes (or longer if you like), please write to  

papers@vanz.org.nz 
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