
Ask the expert
Q How can I improve my carburising process using nitrogen/methanol?

A The nitrogen/methanol route is broadly accepted by the heat treatment industry because of several process advantages over 
endothermic generated atmospheres. However, operators sometimes face challenges with methanol cracking due to the 
incorrect positioning and method of nitrogen/methanol injection into the furnace. Air Products’ specialists can help you in 
choosing the right injection technique and location for the nitrogen/methanol blend, ensuring the mixture is optimised to 
deliver high-quality parts and reduced operating costs.

tell me more
www.airproducts.co.uk/metals T +44(0)1270 614314; E apbulkuk@airproducts.com  Air Products are sponsors of Hotline

Guido Plicht
Industry Manager,  
Metals Processing
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In order to avoid surface oxidation you will need a carburising atmosphere without CO and other oxidising components
(oxygen-free).  With Air Products’ new plasma injector you can introduce an oxygen-free N2/hydrocarbon blend to the
atmosphere that enables more effective carburising without intergranular oxidation. Using a new atmosphere control system,
the technology allows operators to fully automate and repeat the process, thus avoiding the typical “sooting” problem.

tell me more
www.airproducts.co.uk/metals T +44(0)1270 612780; E apbulkuk@airproducts.com      Air Products are sponsors of Hotline

How can I avoid intergranular oxidation during the gas carburising process?Q

A

ADDITIVE MANUFACTURING

Heat
treating
3D-printed
parts

See
page 8



Industrial furnaces & ovens
  Batch heat treatment of ferrous and 
non-ferrous metals

  Heat treatment and thermochemical 
treatment for metal processing

  Heat treatment for metal-shaping 
and welding processes

Ramsell-Naber Ltd, Vigo Place, 
Aldridge, West Midlands WS9 8YB

T: 01922 455 521   F: 01922 455 277 
E: info@ramsell-naber.co.uk 
W: www.ramsell-naber.co.uk
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AWARDS

Surface Engineering & 
Heat Treatment Awards 2016

Deadline for award submissions: 17 JUNE

Full details at: www.sea.org.uk/awards/

GO FOR IT!

Surface Engineering and Heat Treatment
Gala Dinner and Awards 2016

30 September, The Midland Hotel, Manchester

Does your company
deserve an award?

Marketing award?
For a member company that has

demonstrated an outstanding planned
approach to marketing its
products/services.

Quality award?
For a member company that best

demonstrates a successful approach to
achieving excellence in quality of its

products/services.  

Environmental award?
For a member company that best

demonstrates a successful approach to
good practice and excellence in
environmental responsibility.

Outstanding company
achievement award?

For a member company that has clearly
demonstrated great success over one
or more of the other categories.

Ray Alford individual
achievement award?

Award for meritorious service
to the heat treatment industry?

Judged on your submission

Do you deserve an award?

Judged on nomination by your peers

GO FOR IT! DETAILS ON PAGE 3

HAVE
YOU
APPLIED
FOR AN
AWARD
YET?

Co-sponsors:

Co-sponsors:
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the first company to receive an accred-
itation from MedAccred in Europe. To be
the first in anything demonstrates a high
level of foresight and commitment to a
long-term strategy. The MedAccred audit
is challenging and in achieving accredited
status, Bodycote’s Derby facility has
proven it has the capability to meet and
exceed the requirements of its medical
customers. The entire team should be
proud of their success.”  

KEPSTON APPOINTMENT
In preparation for the retirement of Sales
Manager Alan McCracken in the spring of
2017 - with the company for 36 years -
Kepston have maintained their record of
investment by already taking on his
eventual replacement. Chris Marsh, who
joined in April, brings 21 years of
aerospace and automotive heat treatment
and metal joining experience. 
Chris's metallurgical qualifications and
experience in sales management mean he
will be an asset to both Kepston and its
customers, particularly in the field of
vacuum processes

WALLWORK AT FARNBOROUGH
Since the last Farnborough International
Airshow in 2014, aerospace heat treat-
ment and hard coatings specialist, the
Wallwork Group, has invested an add-
itional £2.5million in buildings, plant, train-
ing and research to extend and deepen
services for the aerospace industry. The
company has also gained more aerospace
approvals for processes at all their UK
sites to ensure a national service with
assured quality and quick turnaround. 
Aerospace coating services continue to
advance rapidly. Nitron Flight and Nitron
O, patented processes to improve engine
performance and extend the life of titanium
bearings respectively, continue to attract
new users. A new environmentally-friendly
process, Nitron CA, to replace hard
chrome plating (HCP), is attracting interest
as deadlines near to phase out HCP
because of the toxicity of the materials
involved.
Experts will again be on hand throughout
this year’s Farnborough show (11-17 July,
hall 4, stand G121) to discuss heat treat-

ments, special coating, duplex processes,
issues of metallurgy and the collaborative
partnering and research programmes
undertaken by the company.

NEW MAN AT KEIGHLEY LABS
Keighley Laboratories Ltd has announced
the appointment of Ian Buxton to the
newly-established role of Business
Development Manager. Ian brings a
wealth of business development exper-
ience to the company and an in-depth
knowledge of engineering practices. 
A time-served engineer with over 20 years
in design and development, Ian has
worked with all
types of industries
from sub-sea to
aerospace. He has
joined the company
from a local well-
known gear manu-
facturer where he
has developed a
wide knowledge of
gears and their heat
treatment needs. 
This new position within Keighley Lab-
oratories will enhance customer support,
ensuring access to expertise in the
analysis, testing, and heat treatment of
metals.
Commenting on the appointment, Man-
aging Director Debbie Mellor said: “Ian is
an excellent addition to our senior team
here at Keighley Laboratories, and he
brings a range of skills and exper-
ience. Ian will spearhead the pursuit of the
many opportunities that exist to work
closely with both existing and new
customers, ensuring that the best results
are delivered. His wealth of practical
experience in technical solutions emulates
those values that have led Keighley
Laboratories to successful partnerships
across a wide range of sectors.”

NEWS

BODYCOTE EARNS MEDACCRED
ACCREDITATION
Bodycote, the world’s largest heat treating
services provider, has announced that its
Derby UK location is the first facility in
Europe to earn the MedAccred accred-
itation, underlining the high standards of
quality achieved. The official approval was
awarded on April 7 this year.
MedAccred, administered by Performance
Review Institute (PRI), is an industry-
managed approach to ensuring critical
manufacturing process quality throughout
the medical device supply chain. It est-
ablishes stringent consensus audit criteria
based on industry and specific OEM
requirements that ensure compliance and
quality. Adherence to these requirements
leads to greater process discipline,
operational efficiency and ongoing im-
provement which results in higher quality
and performance.
Strategically located in the East Midlands,
Bodycote Derby, which offers heat treat-
ment and hot isostatic pressing (HIP)
services, is fast becoming a centre of
excellence serving the medical device and
implants markets for the UK, Ireland and
Europe. Bodycote continues to invest in
new capacity and technology to support
opportunities within the growing medical
industry for classic heat treatment and HIP
along with its specialty stainless steel
processes (S³P) and ion implantation
services in Europe. 
For Bodycote, the benefits of MedAccred
to the supplier are evident. The process
provides for consistent and standardised
critical process audits which result in fewer
redundant onsite audits by multiple OEMs
and first-tier customers. The MedAccred
certification should reinforce customer
confidence in Bodycote as a premier
quality provider of heat treating.
Joe Pinto, Executive Vice President and
Chief Operating Officer of PRI, admin-
istrators of the MedAccred program on
behalf of the medical device industry, sent
his congratulations to the team at the
Bodycote Derby facility: “We are delighted
that Bodycote has the honour of becoming

Member news

Please send comment and
news items for September’s 

Hotline 145 to: mail@chta.co.uk
Deadline: August 18thBodycote’s Derby facility was opened in 1999. 

Alan McCracken Chris Marsh

Nitron Flight hard coatings from Wallwork
reduce wear, erosion and encrustation on

engine compressor blades, prolonging
performance, saving fuel and extending

service intervals.

Ian Buxton
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With considerably less tool-steel
supplier contact than in the “good old
days”, CHTA members have noted
difficulty in obtaining processing infor-
mation on new and existing grades
from traditional sources or the inter-
net. Hotline asked Ryan Moore,
Uddeholm’s UK Divisional Manager,
to comment…
Over many years we have seen a steady
decline in the volume of tool steels
required to service the reducing UK
marketplace. In fact, whilst the volume of
tool steels sold in the UK during 1980 was
35,000 tonnes, today we only have a
market potential of 10,000 tonnes.
The loss of UK toolmakers, mainly due to
tool users and specifiers sourcing tools in
low-cost countries to reduce costs, created
a knock-on effect that led to closures of
steel-producing companies locally. We
now have a situation where there are no
tool steel producers in the UK. As a
consequence of local steel supplier clos-
ures, long-standing relationships were lost
between the manufacturer and heat
treatment companies. The communication
line had broken.
We, as Uddeholm Swedish Steel, are one
of only two producers of tool steel that
actually have stockholding and a sales

Tool-steel supplier support for heat treaters
team in the UK. This enables us to supply
our own products quickly to our cust-
omers. The second supplier is our sister
company.  
The majority of our competitors are steel
stockholders that purchase globally and
compete on price. The focus has moved
from quality and service to a price-down
culture.
Very few steel stockholders invest in
technical support as there is an added
cost which will have a negative impact on
their ability to compete within the low-cost
market. There is also the factor that steel
stockholders don’t always want to pub-
licise literature showing a mill of origin, as
many customers can then go direct to the
manufacturers.

A different strategy
Uddeholm follow a different strategy that
has kept us strong globally. We employ
engineers that can offer technical support.
We invest 25% in R&D yearly to stay one
step ahead of the competition. We con-
centrate on solutions and production cost
saving by offering superior steel grades,
which has led to record sales this year.
This being the case, I must also admit that
we do not communicate information to our
heat treatment friends as well as we used to.
During the 1980s, we had over 20 tech-
nical sales engineers on the road, visiting

customers throughout the UK. We then had
better capacity to have a greater
relationship with all of the heat treatment
companies. Now, as the market has
contracted considerably, we have also had
to reduce our costs and, unfortunately, our
external workforce. We now have four
external technical sales engineers cover-
ing the whole of the UK. I believe our
competitors no longer have external sales
contacts.
Although our external sales team mem-
bers have a good relationship with con-
tacts from many heat treatment com-
panies, we don’t always know if we are
issuing technical information to the correct
people.
In order to solve this issue and to set up a
better line for communication, I would
suggest that all CHTA members e-mail me
direct (ryan.moore@uddeholm.co.uk) so I
can set up a contact database, ensuring
that vital information is submitted in relat-
ion to the heat treatment of our products.
Alternatively, all of our datasheets for
specific grades can be located on our
website (www.uddeholm.com) under
“downloads”. The information includes
cutting recommendations, heat treatment,
surface coatings, application areas, etc.
The Uddeholm free app for iPhone or
Android devices can also be downloaded
from iTunes.

CODERE/WELLMAN SEMINAR
An October 6th seminar is scheduled for
the Drayton Manor Hotel, Tamworth,
organised by Codere of Switzerland and
their partner in the UK and Ireland,
Wellman Furnaces (Division of Almor Ltd).
The aim of this event is to introduce new
technologies and developments within
their group portfolio.
Codere offers a range of modular furnaces
with a unique design, allowing a variety of
quench media (oil, salt, water and gas) to
be used from the same furnace whilst
maintaining a sealed-quench concept.
Conventional sealed-quench chamber
furnaces are only able to work with one
quenching tank, invariably oil. The Codere
design therefore makes for a highly com-
pact, flexible and cost-effective solution.
An area in which Codere has seen sig-
nificant recent growth is salt quenching.
They plan to present the various con-
struction, environmental, process and
technical advantages of their patented
System 250 over more conventional
designs for market leaders in the bearing,

Advertiser news

aerospace and automobile industries.
Many heat treaters today are looking for
alternatives that allow quenching of the
load into molten salt to obtain martensitic
or bainitic structures without temperature
losses and without contact with air during
transfer. Salt quenching also offers con-
siderable advantages over oil in terms of
reduced distortion.
In today’s marketplace, contract heat
treaters in particular need flexibility; hence
the option of having one furnace capable
of quenching into a variety of media is
proving very attractive with European
companies. In addition to commercial heat
treaters, the design is proving popular with

the aerospace and automotive industries,
both of whom place very high importance
on maintaining strict tolerances throughout
the process respecting their specific norms
(CQI-9 & AMS 2750E) 
The principal seminar speaker will be
Jean-Marie Hertzog, a metallurgist with
many years’ experience of furnace design
and process heat treatment.
Those interested in participating in this
free-of-charge event should contact Mrs.
Ashley Swain by email (ashley.m-swain
@almor.co.uk) or telephone (+44 (0) 7738
409417) as places are limited.

Codere’s modular bell-furnace System 250

Spread the word by proclaiming
your CHTA membership

For use on company letterheads, literature, websites and
advertisements, members can download CHTA’s logo
from the Members Area of the Association’s website.
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SUPPORT

Filling the MAS gap 
A new business support collective has
been launched to help manufacturers
unlock their potential and achieve growth. 
The Manufacturing Hub – comprising Alison
Phillips, Rachel Eade MBE, PP Business
Improvement, Cucumber PR and Start 2
Finish Marketing – is looking to fill the void
left by the sudden termination of the
Manufacturing Advisory Service contract. 
“When the Government decided to end
MAS unexpectedly, it left a massive gap
for business support that understood what
manufacturers needed and how it should
be delivered,” said Rachel Eade.
“The Manufacturing Hub will fill the void,

providing a single-source solution for manu-
facturers looking to access external expert-
ise to improve production processes, plan for
growth, target more sales and raise their
profile. 
”The firms involved in the new hub have
extensive experience of working with UK
industry and can offer access to specialised

assistance in lean manufacturing, strategy,
continuous improvement, sales and
marketing, and communications.
Companies accessing the Manufacturing
Hub can use one, two or all five members
to help their business, with one point of
contact managing all of the delivery to
ensure an effective and coordinated
approach.
Between them, the collective have helped
more than 700 firms over the last five
years, they say safeguarding and creating
in excess of 25,000 jobs in the process.
They have also been able to help improve
productivity and add millions to the bottom
line of manufacturers.
For more details, visit www.mfg-hub.co.uk. 

The value of the UK contract and
subcontract manufacturing market
rose by nearly 8% in the first quarter
of 2016 compared with the final
quarter of 2015, according to the new
Qimtek Contract Manufacturing Index
(CMI) figures. 
Qimtek observe: “It has always been
difficult, if not impossible, to put an
accurate figure on the volume of contract
and subcontract manufacturing in the UK.
There are no agreed definitions as to what
the terms cover and no way of separating
them out in UK or EU manufacturing
output statistics. With the introduction of the
Qimtek Contract Manufacturing Index,
we finally have a way of understanding
how the market is moving, even if we can
only guess at absolute values”.
The index for the first quarter of 2016 was
155, compared with 144 in the final quarter
of 2015. Compared with the value of the
market 12 months ago, the change has
been dramatic, with the market growing by
a massive 56% from a low base of just 92.
The base line figure of 100 represents the
average value of the subcontracting
market during 2014.
Calculated by sourcing specialist Qimtek,
the CMI reflects the total purchasing
budget for outsourced manufacturing of
companies looking to place business in
any given month. This represents a
sample of over 4000 companies who
could be placing business that together
have a purchasing budget of more than
£3bn and a supplier base of over 7000
companies with a verified turnover in
excess of £25bn.
Machining was up by 19% on the final
quarter of 2015 and accounted for 54.5%
of the value of the contract manufacturing
market.

“Strong subcontracting growth continues”

Within these overall figures there were some
dramatic fluctuations, with machining rising
by 92% from December to January but then
dropping by more than half before starting to
recover in March.
Fabrication accounted for 39% of the value
of the market and fell by 11% compared to
the final quarter of 2015, but was showing
strong signs of recovery in March.
Other processes, including electronics and
plastic moulding, more than doubled and
represented just under 7% of the total.
Commenting on the latest Contract Manu-
facturing Index figures, Karl Wigart, owner of
Qimtek, said: “There is no doubt that the
value of the subcontract manufacturing
market is on an upward trend, even if this is
not reflected in manufacturing generally.

Within that we have seen some note-
worthy fluctuations.
“February was an unusual month for us as
we had a low value on machining which
usually has the higher spend. Looking a bit
deeper into the data, you can see the
volume was the same but the companies
doing the buying had a smaller spend than
usual. The large companies stayed away.
“March looks better but, machining is
lower again due to the large outsourcing
companies not seeking to place as much
business. However, fabrication and other
processes have picked up so the total
value is up again.”

The Qimtek Contract Manufacturing Index showing movements in demand for machining, fabrication
and other outsourced manufacturing services.

This report was posted by Karl Wigart at www.qimtek.
co.uk/news/strong-subcontracting-growth-continues.
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Using vacuum furnaces
to process

3D-printed parts
Robert Hill, FASM*, Solar Atmospheres of Western PA, USA

Vacuum heat treating is a crucial step
in the additive manufacturing process
cycle to meet required part quality
specifications.

Additive manufacturing (AM), or 3D printing,
is a revolutionary technology that involves
converting a digital model into a net- or near-
net shape metallic part by building up layers
of powder or wrought feedstock. Many
believe AM will change the world of
manufacturing, while others believe it will
never replace machining, otherwise known
as subtractive manufacturing. The reality
probably lies somewhere between the
scepticism and hype.

OPPORTUNITIES AND CHALLENGES
The possibilities and benefits of AM are
exciting. A huge advantage of the process
is that it uses only the material needed to
make the part. In addition, unlike sub-
tractive manufacturing, AM has no design
constraints, enabling freedom of design for
functionality. AM also significantly reduces
the time from part design to market: part
manufacturing often begins within one
hour of final design.
The various methods of additive manufact-
uring are truly revolutionary technologies,
which present many challenges. One of
the main hurdles is the high cost of
equipment, where a single printer with
ancillary equipment can cost roughly
$1million. Printer feedstock materials are
also expensive. For example, the price of
metallic powders ranges from $300/lb for
alloy steel to $1200/lb for titanium alloys.
The AM field also lacks industry-wide
standards. AM metallurgy consists of mult-
iple recast layers (versus traditional
metallurgy of one homogenous melt of
material), which can result in many
inconsistencies. Issues that need to be
resolved include how individual layers of
deposited material are qualified, quant-
ified, and inspected. Acceptable levels of
porosity and density must also be defined.
In addition, certain processes produce
parts that exhibit different mechanical
properties longitudinally with the deposit
and transversely across the deposit.

Therefore, the big challenge facing the AM
industry is to identify new effective quality
assurance techniques. In most cases,
certification and validation initiatives for
AM products are being driven by primary
contractors such as General Electric
Aviation and Lockheed Martin. GE has
spent millions of dollars on mass inking
and qualifying a very intricate fuel nozzle
(Fig.1), made using direct metal laser
sintering, for use on next-generation LEAP
(leading-edge aviation propulsion) high-
bypass turbofan engines. The one-piece
printed fuel nozzle replaces a nozzle
assembly consisting of 20 parts. The AM
part is both stronger and lighter weight,
and reportedly saves $1.5billion in fuel
over the life of an airplane.

ADDITIVE PROCESSES
Direct metal laser sintering (DMLS) is a
process in which metal powder is injected
into a high-power (400-1000W) focused
laser beam operating under tightly
controlled atmospheric conditions. The
laser beam melts the surface of the target
material, generating a small molten pool of
base material. Powder is delivered and
absorbed into the pool, forming a deposit.
Typically, the DMLS process is carried out
in an inert chamber to control oxidation of
the metallic pool. Materials processed via
this method include titanium, Inconel, and
cobalt-chromium alloys. The low deposition
rate of DMLS enables production of fine
details (Fig.2).
Electron beam additive manufacturing
(EBAM) directs a high-power electron
beam to selectively fuse wire on a plate of
similar material within a vacuum chamber.
The process deposits material at a higher
rate than DMLS, but the finished shape is
not as fine. Material for EBAM parts that
are vacuum heat treated is predominantly
Ti-6Al-4V (Fig.3).
Binder jet process (BJP) involves spray-
ing a liquid binder onto a bed of powder at
ambient temperature. The conglomeration
of the binder and powder is solidified using
a very low heat source equivalent to a
heat lamp. Each layer is printed in a
manner similar to a printer depositing ink
on paper. The printed part is lowered after
each layer solidifies until the component is*Member of ASM International

Fig.2: Decorative part for the yacht “Hollow
Ribbons” made using DMLS.

Fig.1: DMLS one-piece fuel nozzle is the
first FAA-cleared 3D-printed part to fly in a

commercial jet.

Fig.3: EBAM is used to deposit titanium wire
on a titanium base.
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complete (Fig.4). This method has the
lowest manufacturing cost of all additive
processes - as much as 10 times less
expensive. However, vacuum heat treating
of BJP parts is more complicated.

VACUUM HEAT TREATING AM PARTS
AM is rapidly developing due to the
demand for near-net shape parts with
geometries that are impossible to mach-
ine. Because AM parts require very little
material removal during downstream pro-
cessing, it is imperative that finished parts
do not have any decarburisation or
contaminated surfaces from subsequent
thermal processing. Therefore, a crucial
piece of equipment in the additive manu-
facturing industry is a well-maintained
vacuum furnace, which operates totally
devoid of oxygen, is equipped with
diffusion pumps to achieve deep vacuum
levels, and has very precise temperature
control (Fig.5).
One of the most important factors for
successful inert vacuum heat treatment of
AM parts is a leak-free furnace. Therefore,
a leak rate of less than one micron per
hour is imperative regardless of the
chamber size. The furnace must also be
thoroughly baked out at a minimum
temperature of 1315°C (2400°F) prior to
an AM furnace cycle. Overall temperature
uniformity is critical for successful thermal
processing of any parts, especially printed
parts. For example, BJP components

function as a type of thermocouple sensor.
A BJP workpiece that does not reach or
exceed a ±1.1°C/±2°F temperature range
exhibits a lack of temperature control in
the form of excessive shrinkage or growth.
Therefore, when sintering temperatures
(around 1370°C/2500°F) preclude attach-
ing thermocouples to the workpiece, a
Type S sensor must be strategically
located within inches of the workpiece
(Fig.6). There is tremendous potential for
scrap without precise temperature control.
Solar Atmospheres has processed AM
parts of many shapes and sizes. The
DMLS method generally requires three
vacuum heat treating processes per
various aerospace standards - vacuum
annealing, vacuum aging, and vacuum
stress relieving.
Typically, prior to heat treating, EBAM
baseplates are severely warped due to
high heat concentration of the electron
beam on one side of the base material. To
counteract the warping, AM companies
are trying to simultaneously print on both
sides of the base plate. Until the distortion
can be better controlled, vacuum anneal-
ing and vacuum stress relieving processes
are used to “creep form” the parts back
into shape, so they can be finish
machined. Graphite plates, moulds, and
stainless steel weights are used to help
accomplish this task (Fig.7).
Because BJP involves very little heat
during manufacturing, downstream heat
treating is often challenging. As with metal
injection moulding (MIM) metallurgy, the
BJP part must be fully densified by
vacuum sintering. Sintering temperatures
are often within 5.5°C (10°F) of the melting
point of the base material, so precise pyro-
metric control is critical. In addition, slow
ramp-up rates and various holding times
are crucial to bake off residual binders
remaining within the delubed parts.

CONCLUSIONS
Global 3D-printing industry revenues
from products and services exceeded
$2.2billion in 2014. Revenues for the
global market are expected to exceed

$21billion by the year 2020, according to
the Wohlers Report on Additive Manufact-
uring and 3D Printing.
The aerospace industry is not the only
niche market where AM is making its
mark. AM in the medical device market
has also grown significantly. The tech-
nology’s geometric design freedom is
particularly useful in orthopaedics, enabling
the design of more natural anatomical
shapes while printing the porous surfaces
required for bone-grafting purposes.
Additive manufacturing is not yet the
manufacturing panacea portrayed by its
enthusiasts. Today, 3D printing is not likely
to replace traditional machining, because
AM only eliminates some - and not all -
machining. Even the best finish produced
by printing requires final machining and/or
grinding, especially for parts that need to
be assembled to other components.
Additive manufacturing is not about forcing
manufacturers and heat treaters to aband-
on conventional manufacturing processes
used for decades. However, it offers an
exciting alternative manufacturing method,
especially when savings can be realised in
design flexibility and fewer manufacturing
steps - or even $1.5billion in jet fuel.

For more information: Robert Hill is
president, Solar Atmospheres of Western
PA, 30 Industrial Road, Hermitage, PA
16148, USA. 724.982.0660, ext. 2224,
bobh@solarwpa.com, www.solaratm.com.

Fig.4: BJP-printed engine blades and other
titanium-alloy test pieces.

Fig.6: Heat treating a BJP-printed part
requires precise temperature measurement.

Fig.5: AM-capable vacuum furnaces range
from lab size to 48ft long.

Fig.7: Creep-forming is used to flatten a
warped EBAM titanium baseplate by placing
weights on the part during heat treatment.

This article first appeared in the HTPRO
section  of ASM International’s

Advanced Materials & Processes,
March 2016, Vol.174, No.3, pp.42-44.
Kind permission to reproduce here is

gratefully acknowledged.
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Go to…
www.chta.co.uk/printed-
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Maximum versatility
in a modular, compact design

the quality you demand for your global strategy

AFC-Holcroft Europe
Route de France 17
2926 Boncourt, SWITZERLAND
Ph. +41 32 475 56 16
Europe@afc-holcroft.com

AFC-Holcroft World Headquarters
49630 Pontiac Trail

Wixom, MI  48393  USA
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sales@afc-holcroft.com

Sealed Quench Furnace
Offering Superior Process Results 

With Reduced Operating Costs.

UBQ Furnace
(Universal Batch Quench) 

www.afc-holcroft.com

ADVERTISEMENT
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ANNUAL GENERAL MEETING

Seen at CHTA’s 2016 AGM…

Guest Dan Pearson of the Manufacturing
Technology Centre, Coventry, spoke on

“Apprenticeships and the Engineering Skills gap”.

Rick Mears and Nichola Mitchell (Heat Treatments
(Northampton)) with CHTA Chairman Andy Borg

who presented the Association’s progress report.

SEA CEO Dave Elliott, updater on SEA activities,
guest Linda Evans MBE (SEA Deputy Chairman)

and Paul Handley (Heat Treatment 2000).

Roger Haw (Flame Hardeners) and Mark
Florance (Techniques Surfaces UK) with

Kevin Langston and Kevin Bannister
(both Tamworth Heat Treatment).

Peter Carpenter and Richard Burslem (both
Wallwork Heat Treatment) with Les Hickens

(Beta Heat Treatment).

Debbie Mellor (Keighley Laboratories),
Chris Kenward (Ajax Tocco International),

Simon Blantern (Bodycote Heat Treatments) and
Peter Fletcher (Holt Brothers (Halifax)).

Simon Cockfield (Ajax Tocco International) and
Chris Marsh (Kepston Ltd) with Mike Jarvis and
Simeon Collins (both Wallwork Heat Treatment).

Simon Day and Arron Rimmer (both ADI
Treatments) with Mike Leach (Alpha-Rowen).

Guests Dan Pearson, Linda Evans and Derek
Close (Wolfson Heat Treatment Centre) with

CHTA Secretary Alan J Hick).

Following the AGM election, CHTA’s Management Committee 2016 (l. to r.): Senior Vice-
Chairman Simon Blantern (Bodycote Heat Treatments), Chris Kenward (Ajax Tocco

International), Junior Vice-Chairman / Chairman Elect Simon Day (ADI Treatments), Mark
Florance (Techniques Surfaces (UK)), Mike Leach (Alpha-Rowen), Roger Haw (Flame

Hardeners), Debbie Mellor (Keighley Labs), Chairman Andy Borg (Hauck Heat Treatment),
Richard Burslem (Wallwork Heat Treatment) and Paul Handley (Heat Treatment 2000).
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Almor
Support you can rely on

Group

Wellman
A division of Almor Limited

Furnaces

Group
Support you can rely on

rAlmo Group

Fu
A division of Almor Limited
ellmanWWellman rnacesFu

A division of Almor Limited

ADVERTISEMENTS
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OUTSOURCING

For the best in outsourced heat
treatment services, go to … www.chta.co.uk

the case for
outsourcing

The change from captive heat treatment to an outsourced option is not one 
entered into lightly by our industry partners, it is often a ‘once in a generation’ 
decision. With UK manufacturing sectors showing the wide variations over 
recent times of both growth and decline, the choice to invest, or reinvest, or 
alternatively outsource is complex and differs on a case-by-case basis. 

There have been many examples of major businesses in key manufacturing markets such as 
aerospace, automotive and power generation, including primes and 1st tier suppliers, which have 
made the decision in favour of outsourcing in order to focus their efforts, skills and funds on their 
core business activities. 

There are both new opportunities and risks associated with the outsourcing versus ‘in-house’ 
processing decision. Do manufacturing businesses invest to increase capacity and replace outdated 
equipment? Do they outsource totally? Or do they place their additional requirements through 
subcontracted services? The real costs, which in many cases may be set within customer overheads, 
need to be clearly understood. 

Making the change from in-house to outsourcing may seem a daunting task, loss of control and 
erosion of quality standards are amongst many perceived fears. To allay any such fears you may have, 
Bodycote can offer referrals to major blue chip companies which have opted to outsource all their 
heat treatment requirements to Bodycote, and thus concentrate their capital and other resources on 
their core business and proficiencies.
 

Graphs below demonstrate furnace 
utilisation models showing efficiencies 
from an in-house to a customer 
partnership scenario:

Energy and carbon footprint: 

The real cost of processing is energy - we know it, 
it’s our business – and we know what percentage of 
our costs energy represents. Energy is the biggest 
individual cost of heat treatment so the carbon 
footprint can be reduced through outsourcing and 
further with the use of the most efficient furnaces 
being effectively utilised.

Capital expenditure: 

The full costs of capital purchase need to be 
understood, together with the hidden associated 
costs of installation, upgrades and enhancements.

People: 

The costs of finding, securing and retaining technical 
and quality personnel cannot be underestimated. 
Within our industry, we know how difficult it can be 
to attract and retain qualified, trained and 
experienced people. 

Quality: 

Do you understand the real costs of achieving and 
maintaining all the appropriate approvals? 
Nadcap, AS 9100, TS 16949, CQI-9 etc.

Efficiencies:

The benefits of our economies of scale of 24x7 
processing compared to in-house need to be 
reiterated; the cost of underutilised equipment can 
be an extremely expensive luxury. 

Value focus:

Have you considered the value of your workspace if 
focused on your core activities for adding value?

Flexibility and agility:

In-house operations are unlikely to be able match our 
range of processes and equipment sizes or be able 
to meet reduced or increased EBQ’s and respond to 
changes to new products, materials and specifications.

Industry knowledge:

Risk mitigation: 

Access to knowledge, experience, new processes 
and technologies.

The benefits of risk sharing and mitigation by 
entering into the appropriate agreements.

Mon ThuWedTue SunSatFri

From in-house business

Current average

Best utilisation ~65%

Mon ThuWedTue SunSatFri

From in-house business
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New average

Best utilisation ~85%

Often, the costs of in-house 
heat treatment are 
misunderstood. Here, we 
look at the key factors driving
the decision to outsource or 
use in-house processing...

Over the years, Hotline has frequently featured items on the benefits of
outsourcing versus in-house heat treatment. CHTA member Bodycote follows
suit in this recent addition to its website, reproduced in part with permission.
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ADVERTISER PROFILE

Peter White, Sales Director of Cronite
Castings Distribution Ltd, profiles Hotline’s
regular advertiser.

Breaking down technological barriers in
the production of special-purpose alloys
resistant to high temperatures and thermal
shock, Safe Cronite is a leading global
supplier of heat treatment furnace assem-
blies. 
In 1992, Cronite Castings Ltd, based in
Crewkerne (Somerset, UK), became part of
what is now the worldwide SAFE Group.
More than 10,000 furnaces around the
world are equipped with our products.
Our systems make it faster and easier to
load parts into furnaces for heat treatment.
They include:
• standard systems for the most common 
types of furnace worldwide (base plates, 
intermediate grates, columns, racks and 
rack supports, baskets, stakes, etc.); 

• customised systems designed to exact 
specifications.

Our systems are engineered to:
• better protect workpieces during heat 
treatment;

• streamline furnace loading;
• cut defect rates;
• pinpoint and take advantage of auto-
mation opportunities; and

• minimise distortions to boost service life.

Safe Cronite A Safe Cronite system for every high-
temperature process
We offer a wide range of methods and
materials to suit every process require-
ment:
• graphite components;
• CFC with special coatings;
• nickel-chrome alloy components mould-
ed using static and centrifuge methods;

• special alloys for mechanically-welded 
parts.

Heat treatment alloys spanning all
applications
Thanks to our large palette of heat-
treatment alloys, combined with graphite
and CFC, we can provide the right solution
for even the most demanding application.
Moreover, we perform cutting-edge R&D
so as to continually develop new products
that let our customers:

• stay on top of the latest advancements
in heat treatment;

• increase their loading capacity;
• extend service life; and
• reduce the weight of assemblies.
Our exclusive equipment - including creep
test machines - allows us to simulate the
thermal shocks that our products must be
able to withstand.
Some of the alloys we have recently
developed include:
• Mancellium®, which is particularly well-
suited for low-pressure carburising; 

• HRZ®, which boasts exceptional long-
evity despite a lower nickel content.

Products
The Safe Cronite heat treatment system
line-up mainly includes:
• assembled baskets of dimensions com-
patible with most existing furnaces; 

• a wide range of trays and grids com-
patible with all heat treatment furnaces;

• custom-designed loading systems for
non-standard situations;

• a wide range of special-purpose sup-
ports for pit furnaces;

• Mancellium® jigs specifically for low-
pressure carburising.

Most of our Safe Cronite high-temperature
business is directed towards users of
furnaces. However, our superior know-
how in refractory steel technology also
makes us a natural partner for suppliers of
furnaces.

SURFACE ENGINEERING ASSOCIATION

INCLUDING CHTA MEMBERS
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Zwick Testing Machines Ltd.
www.zwick.co.uk

sales.info@zwick.co.uk
t: 01568 61 5201

UKAS accredited calibration

UKAS accredited supplier of 
hardness test machines,
test blocks & indenters

Test fixture design service available

Contact us now for: 

to arrange a
demonstration

to request a quotation

helpful advice

Hardness Testers:
   designed 
   manufactured 
       maintained 

Indentec

                                   

ADVERTISEMENTS

Quench oil
regeneration

COST-EFFECTIVE / ENVIRONMENTALLY SOUND

� Spent quench oils brought back to original
 specification by removal of contaminant water/solids
and replenishment of additive packages.

� Result: clean, dry and sterilised quench oils, at a 
fraction of the cost of virgin products.

� Cooling-curve analysis available to confirm quenching
performance characteristics.

� Negates disposal problems.
� Unique combination of tech-

nical expertise and practical
experience gained through
over 50 years of oil re-
conditioning and recovery.

� Accredited to 
ISO 9001/2000
and ISO 14001.

MIDLAND  OIL   REFINERY LTD
Tel: 0121 585 6006

Fax: 0121 585 5405

E-mail: info@midlandoil.co.uk

Shelah Road, Halesowen,

West Midlands B63 3PN

www.midlandoil.co.uk

www.codere.ch
2942 Alle, Switzerland
T : +41 32 465 10 10
d.howard@codere.ch

BATCH-TYPE FURNACE LINES
Under controlled atmosphere, in modular construction

No mechanical locking of the charge

Manual or fully-automated operation (automates + monitoring system)
System 250 offers solutions from small to multi product series from 7kg up to 5 
ton, changing of temperatures and atmosphere within minutes
Unique patented quench transfer with no intermediate chamber increases 
security in modular construction (Add one furnace to double production)
Respecting AMS 2750E, CQI-9 and CE norms for temperature and 
atmosphere precision
New range of low-cost laboratory furnaces for stress relieving, hardening, 
preheating and tempering processes

www.youtube.com/codere123
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Market Movements
ANALYSIS OF QUESTIONNAIRE REPLIES RELATING TO 29 CHTA MEMBER SITES

Quarter
No. sites

National

TURNOVER TRENDS
Based on “Market Movements” 
data related to 1st quarter of 1991

OVERALL ANALYSIS Mean
(29 SITES) index

This quarter last year 103.2

Last quarter 97.8

Predicted next quarter 102.7

“THIS QUARTER” =

1 JANUARY –
31 MARCH 2016
= TURNOVER INDEX 100

Nu
m
be
r o
f S
ite
s

National (29 sites)

This Quarter Last Year
Last Quarter
Prediction for Next Quarter

FORTHCOMING EVENTS

Please send comment and
news items for September’s 

Hotline 145 to: mail@chta.co.uk
Deadline: August 18th

NICKEL PRICE (US$/lb)

Ju
n1
5

Ju
l15

Au
g1
5

Se
p1
5

No
v1
5

De
c1
5

Ja
n1
6

Fe
b1
6

Ma
r16

Ap
r16

July 7-8 2016 
INTRODUCTION TO PYROMETRY
Bristol, England
www.equalearn.com/learncenter.asp?id=178409

July 28 2016   
CHTA PUBLICITY SUBCOMMITTEE*
Birmingham, England
August 10-12 2016  
INTERNATIONAL THERMPROCESS SUMMIT –
AMERICAS
Chicago, Illinois, USA
Conference/exhibition sponsored by the Industrial Heating
Association (IHEA) and Industrial Heating magazine:
www.ihea.org/event/ITPSA

August 11 2016  
CHTA MANAGEMENT COMMITTEE*
Birmingham, England
September 7 2016
PRINCIPLES OF HEAT TREATMENT
London, England                        www.amrctraining.co.uk  

September 13-15 2016 
HEAT TREATMENT 2016
Moscow, Russia                   
10th international specialised exhibition: held annually,
the only exhibition of thermal equipment and technologies
in Russia. www.htexporus.com/ 

September 19-20 2016
NADCAP AUDIT PREPARATION – HEAT TREATING
Sheffield, England
www.equalearn.com/learncenter.asp?id=178409

September 19-22 2016 
HEAT TREAT MEXICO
Queretaro, Mexico   
Organised by ASM Heat Treating Society, this conference/expo
addresses advanced thermal processing technology:
www.asminternational.org/web/htmexico

September 20 2016
PRINCIPLES OF HEAT TREATMENT
Rotherham, England www.amrctraining.co.uk

September 22 2016
PRINCIPLES OF HEAT TREATMENT
West Bromwich, England www.amrctraining.co.uk

September 22-23 2016   
NADCAP SPECIAL PROCESS COURSE: HEAT
TREATING (OWNER)
Sheffield, England
www.equalearn.com/learncenter.asp?id=178409

September 26-28 2016 
3RD MEDITERRANEAN CONFERENCE ON HEAT
TREATMENT AND SURFACE ENGINEERING 
Portorož, Slovenia mchtse2016.com/ 

September 30 2016
SURFACE ENGINEERING & HEAT TREATMENT GALA
DINNER & AWARDS
Manchester, England
www.sea.org.uk/events/index.htm/surface-engineering-
heat-treatment-gala-dinner-awards-2016 

October 3-4 2016
INTRODUCTION TO PYROMETRY
Derby, England
www.equalearn.com/learncenter.asp?id=178409

October 5-6 2016  
FURNACES NORTH AMERICA 2016
Nashville, TN, USA 
The Metal Treating Institute’s conference and exposition:
www.furnacesnorthamerica.com

October 10-12 2016   
12TH CHINA INTERNATIONAL HEAT TREATMENT
EXHIBITION  
Shanghai, China www.cihtexpo.com/en/index.asp 

October 11-13 2016   
UNDERSTANDING HEAT TREATMENT 
Birmingham, England
81st repeat of Wolfson Heat Treatment Centre’s course.
Details from Derek Close: tel: 0121 237 1122;
e-mail: derek.close@sea.org.uk;
www.sea.org.uk/whtc

*Members wishing issues to be raised at CHTA meetings
should notify CHTA’s Secretary, well beforehand, at
mail@chta.co.uk

Ma
y1
5

October 18-20 2016
MODERN FURNACE BRAZING SCHOOL
Pontardawe, Wales
www.wallcolmonoy.com/products-capabilities/brazing-
alloys/brazing-school/

October 26-28 2016   
72ND HÄRTEREIKONGRESS
Cologne, Germany  
Heat treatment congress, including exhibition, with
simultaneous German/English translation: www.hk-awt.de

October 27 2016  
CHTA PUBLICITY SUBCOMMITTEE*
Birmingham, England

November 7-8 2016
NADCAP AUDIT PREPARATION – HEAT TREATING
and
November 9-10 2016
INTRODUCTION TO PYROMETRY                             
Manchester, England
www.equalearn.com/learncenter.asp?id=178409  

November 10 2016   
CHTA MANAGEMENT COMMITTEE*
Birmingham, England

Turnover Index

17.0
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15.0

14.0

13.0

U
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Diary


