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MAKING THEORY A REALITY
When apprentices work through their National Certificate
of Engineering at MIT in Auckland the goal is to develop
their theoretical understanding of what they are learning
on the job. However when it comes to heat treating they
are guaranteed a good dose of reality along with the theory
thanks to MIT’s Senior Engineering Lecturer, Larry Wiechern.
According to Larry, teaching a theoretical concept on a white
board has its place, however driving the idea home is best
achieved by seeing it in action. Hence when he and Ivan
Mitchell met through the ‘Engineering Materials Group’ at
Auckland University, he was keen to see if Ivan and the team
at Heat Treatments would host site visits for his students.
For over [12 years] Ivan and the Lab team have taken Larry’s
students through the Heat Treatments facility in order to
give them a practical understanding of the various processes
available. The students are also given a brief lecture on
topics including the Phase Equilibrium diagram, materials
selection and hardness testing.

what sort of heat treatment process is required. What better
way to achieve this than by showing them the process first
hand and by having an experts like Ivan and Adam introduce
the topic,” says Larry.
What began has a request for a site visit has since expanded
and now, as well as hosting site visits, Ivan and the team are
also involved in a seminar series organised by Larry and the
Maintenance & Reliability Centre which he heads at MIT.
“The idea behind the seminar series is to widen the target
audience to enable interested parties from within the
manufacturing industry to benefit from the knowledge of
people like Ivan. The one day seminars are being run up until
August of this year and Ivan will be leading one on the 10th of
August titled 'Engineering Material Awareness'.
For further information on the Maintenance & Reliability
Centre’s Seminar series contact Sarah Santry on 09 968 8652 or
via email on sarah.sentry@manukau.ac.nz
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“One of our key goals in taking them on these visits is to give
the students enough information so that they will ask the
‘bottom line’ questions; is this the right material to use and
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CHECK OUT THESE SITES:
The Internet can be an amazing and yet highly frustrating tool.
You can surf for hours and never find what you want or seconds
after pushing ‘search’ the answer is before you. One person
who has done his fair share of surfing is John Baird, manager
of the machine shop. The following links are some of his most
used sites – many of which you might find very useful ...
http://mdmetric.com/tech/threadtech.pdf
Describes threads, formula, function & fits
http://faculty-staff.ou.edu/O/Robert.A.Ochs-1/Notes/
PositionalTolerancingPres.ppt
Provides notes on geometric tolerancing

http://www.corrosionsource.com/handbook/mat_hard.htm
Provides hardness conversions
http://www.tecnologix.net/en/tools/fset_.html
Bore and shaft fit calculator
http://shopswarf.orcon.net.nz/steelequiv.html
Alloy steel equivalents
http://www.fesca.com.au/steel_equiv.
htm#NITRIDING%20STEELS
Steel equivalents

http://www.alliedbearings.com/downloads/falk_metric_key_
keyway.pdf
Gives metric keyway standards & dimensions

http://www.mesteel.com/cgi-bin/w3-msql/goto.
htm?url=http://www.mesteel.com/info/carbon/qualities_
equivlent_steel.htm
Stainless Steel equivalents

http://www.engineersedge.com/Calulators_Online.shtml
Information on multiple design & tolerance calculators

http://www.math.com/students/tools.html
Maths calculators
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Ten issues on and Celsius is very much alive and kicking thanks
to everyone who continues to read, contribute and comment. I
would personally like to acknowledge the support of everyone
on the Heat Treatments team who has provided input to the
newsletter and in particular those on the editorial team; Adam
Walmsley, Steve Askew, John Baird and Jenny Burke.
We originally said that the reason for developing Celsius was
to demystify aspects of the heat treatment process and to raise
awareness of the various services we offer. Two years on, and
although the goal remains the same, our desire is to give you more
of what you want, which is why we’ve included a short survey
in this issue. By sending us your feedback you will not only be
helping us improve Celsius, you’ll also go in the draw to win a
$100 gift basket.
In this issue of Celsius we believe we’ve got something for
everyone. In it we review the most powerful engine in the world,
give you an update on the new lathe in the machine shop and
profile our engineering support team who play a major role in
keeping us ahead of the competition, as well as fully operational.
We also talk with Larry Wiechern from MIT about working together
to build awareness and understanding of the heat treatment
process.
Thank you again for continuing to read Celsius, and I look forward
to receiving your feedback via the survey.
Fergus Thompson
General Manager
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THE HEAT TREATMENTS SUPPORT CREW

WHEN BIG REALLY MEANS BIG …
If the seven wonders of the world
was updated for the 21st century,
the Wartsila-Sulzer RTA96-C
turbocharged two-stroke diesel
engine could be a contender. It
is the most powerful and most
efficient engine in the world today
and would have been the most
amazing project to have worked on
for any engineer!

Most organisations have a support crew that work diligently
behind the scenes to ensure the ‘team’ has what it needs to
achieve its goal.
The guys who make up the Projects & Maintenance Department
are Heat Treatments support crew and without the work they
do things would quickly begin to fall apart - literally.
In this issue of Celsius we talk to Murray Ralls, who heads
the Projects & Maintenance Department, to find out more
about the team and what they do.
Who makes up the team?
“There are six of us on the team including John Dykes, Gary
Phillips, Rodney Ibbertson, Trevor Riley, myself and Ashley
Bird – who joined us about two months ago from the UK.
Although the knowledge and experience each individual
brings to the team is quite diverse there are two common
themes. Everyone has an engineering background, with
experience in a variety of disciplines and they all have a
passion for building machines & maintaining them.”

Furnace based on an American design. This furnace is big on
internal dimensions, kilowatts and quenching ability so it will
allow us to carburize, heat and quench larger jobs, as well as
process existing work and difficult steels more efficiently.

Designed to provide the motive
force for a variety of supertankers
and container ships, it comes in
a 6 cylinder in–line through to a whopping 14 cylinder version.
The cylinder bore is 960mm and the stroke is 2500mm. Each
cylinder displaces 1820 liters (111,143 cubic inches) and
produces 5,803Kw (7780 horsepower). Total displacement works
out to 25,480 liters (1,556,002 cubic inches) for the fourteen
cylinder version.

Fuel consumption at maximum power is 0.278 lbs per hp per hour
(Brake Specific Fuel Consumption) and at maximum economy
0.260 lbs/hp/hour. At maximum economy the engine exceeds
50% thermal efficiency as compared to most automotive engines
which have BSFC figures in the 0.40-0.60 lbs/hp/hr range and
25-30% thermal efficiency range. Even at it's most efficient
power setting, the big 14 consumes 6283 litres of heavy fuel oil
per hour and with the price of oil today one can only hazard a
guess at the cost of running such an enormous engine.
This article was transcribed from:
http://www.gizmag.com.au/go/3263/1/.

Some facts on the 14 cylinder version:
What’s the team’s core responsibilities?
“As you would gather from the title, we focus on building
plant and maintaining it. Keeping the current plant working
to capacity means it must be well maintained. Consequently
a fair percentage of our time is spent on general
maintenance work. When we aren’t doing maintenance we
change into our ‘project’ overalls and get stuck into building
whatever is currently on the Heat Treatments drawing board.
“The team’s history stems from the early days of WD McGregor.
As many people would know the company originally specialised
in building kilns, ovens and furnaces for a wide variety of
customers. Hence you will find our gear all over NZ in all sorts
of industries. When the focus of the business shifted to heat
treating, the team responsible for manufacturing the kilns and
furnaces remained to do maintenance and to build any new plant
that was required. With a history of always keeping ahead of
the competition there is always something new to build. The
McGregor family have always been ‘ideas people’ and there’s
always some new concept being sketched on the table-top
in the smoko room. It’s our team’s job to make these ideas
become a reality.”
What projects are you currently working on?
“As usual there is quite a list of projects being on the go.
We’re currently building a ‘state of the art’ Sealed Quench

“There’s a new Nitriding Oven which utilises a sophisticated
electronic control system operated under license to Nitrex in
Canada. Apart from improving our nitriding efficiency it will
allow us to offer nitro-carburizing (with its anti scuffing and
low coefficient of friction properties) and also post oxidation
for improved corrosion resistance and aesthetics.
“We’re also working on two new hot alkaline solution washing
machines which will be more efficient than the current
machines that have been working hard for us for the past 30 odd
years.
“Two other projects on the list include the final commissioning
of a new fully automated Shaker Hearth furnace to increase our
capacity to process bulk small components such as screws and
springs and the eventual rebuild and upgrading of the existing
shaker that has served us so well for many years. We are due to
start lining a new Box Furnace which has been built specifically
to process stainless steel castings.”
Where do you see the team heading?
“Most of our current projects should be completed by mid
2007 and although I’m sure that Keith McGregor and the
team will come up with more, I believe one area where the
Projects & Maintenance department can add real value is in
terms of improving efficiencies.”

Total engine weight:
2300 tons
(The crankshaft alone weighs 300 tons.)
Length:
27 metres
Height:
13 metres
Maximum power:
81,254KW at 102 rpm (108,920 hp)
Maximum torque:
5,608,312 lb/ft at 102rpm

UPPING THE STAKES
If there is one thing
the team at Heat
Treatments can’t stand
it’s not having the
capacity to deliver.
Hence the machine
shop have just installed
a Daewoo Puma 400LB
heavy duty lathe to
accommodate some of
the larger pieces of work they were being asked to complete.
This new machine replaces the Ikegai lathe and according to
John Baird, Machine shop manager, the Daewoo is already
enabled the team to complete work they were not able to
handle previously.

The facts on the Daewoo …
•
•
•
•
•

Maximum machining diameter
Maximum turning length
Chuck size
Bore (drawtube)
Spindle moto

550mm
2093mm
380mm
117.5mm
26KW

WELCOME
The technical depth at Heat Treatments
has increased just recently with the
arrival of Ashley Bird.
With a Materials Science degree under his
belt and having spent most of his working
life in the heat treatment industry, Ashley
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comes to Heat Treatments from Nitrotech Services in the UK.
Ashley will initially be focussing on implementing our
Syteline Computer system in the Heat Treat shop, whilst
also lending a helping hand in the commissioning of our
new Nitrex Nitrider and providing the Lab team of Adam,
Ivan and Gopes with some additional support.
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AND THE AWARD GOES TO …
Each year as part of their Supplier Management Programme
Waratah New Zealand give out a number of awards. In 2004
Heat Treatments was honoured to receive the top award of
‘Supplier of the Year’. At the end of 2005 Waratah again ranked
all suppliers and awarded Heat Treatments an ‘Outstanding
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Supplier Performance’ award. Although the goal was to carry
off the top award for a 2nd time running we were pleased
to be pipped at the post by one of our own valued customers
– Hydrayulink Fluid Connectors.
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