All ~ | Search

4 1PFonline.com DETACH

INSPECT

REPAIR

Home » Articles » Sustainability in machine tools with remanufacturing

SUSTAINABILITY IN MACHINE TOOLS WITH REMANUFACTURING

Articles Jun 29,23

Integrating remanufacturing as a key part of business model can contribute to a sustainable circular
economy in capital goods including machinery. Through article, Sameer Kelkar and Radhakrishna Barde
provide some insights into applying remanufacturing to the machine tools world.

Machines shipped for remanufacturing Delivering a “as good as new” remanufaciured machine

As a machine manufacturing company with a vision to be net zero by 2030, Grind Master is in a difficult boat. Manufacturing
by nature requires use of natural resources in terms of material like steel and energy to convert this material to machines.
This process leads to unavoidable emissions. That is exactly the reason we need to find ways to minimize emissions and
offset what we just cannot. Finally, with an end of life waste generation, it is a classical linear model of resource usage. We
are doing what we can in offsetting this ‘evil' - solar energy usage, afforestation projects and energy efficiency where
possible. But is there a way to modify the way of doing business?

Ajay Phatak, our mentor for the Sustainability Mission, challenged our team to come up with ideas and solutions to this
important problem. We discussed and brainstormed on various business models used by others - trying to see if they could
fit for our business of custom-built specialised machinery for metal finishing. About 90 per cent of our solutions are special
purpose turnkey solutions with customisation. Having significant exports (over 60 per cent) to markets including China,
South East Asia, North America and Europe, our technology is niche. We are recognised as experts in our domain.
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significant activity on shore, these models could be explored only after we have significant support bases in the markets we
operate in.

During the course of this discussion, we concluded a project for a highly specialised grinding-finishing system for hydraulic
cylinders for Carter Machinery in the US. Carter is a part of Caterpillar and this sophisticated equipment was being
purchased for remanufacturing (Reman) of hydraulic cylinders. Grind Master has been associated with various refurbishing
facilities for piston rods over the years. Normally, very economic ‘just enough’ equipment is purchased by such facilities. The
result in finishing piston rods from such solutions is far from the exact standards applied for the new factory made
cylinders. The equipment conceptualised for Carter would be able to produce piston rods as good as new.

CAT Reman is a search that leads to several very insightful results on the internet. Applying the fundamentals to the
specialised machine tools business we are in led to our own Grind Master Reman program. This article will provide some
insights into applying remanufacturing to the machine tool world. It is by no means a unique methodology, as an evolving
way of manufacturing there would be several alternate approaches. Remanufacturing is defined as "the rebuilding of a
product to specifications of the original manufactured product using a combination of reused, repaired and new parts"

A machine tool is composed of a wide variety of materials such as:

e Steel and aluminum in form of castings, fabrications

e Active elements like motors, gearboxes, cylinders each of which is made of a variety of materials
e Electronics including controller and HMI elements

e Electrical and pneumatic interfacing elements etc

Most of the elements used in a machine tool have a fairly long life if well maintained. However, the machine tool ‘life’ is
considered to be between 5 to 10 years. Why is this so? The main reasons for this are:

e Obsolescence of technology: This is especially true about control systems that go through substantial changes in
electronics over 5-10 years

e Obsolescence of product being manufactured: This is especially true for custom built specialised machines

e Sub optimal performance: Mainly due to specific elements degrading over time

A solution commonly used by the manufacturing industry to address some of the above concerns is to ‘refurbish’ or
‘recondition’ these machines. This is a commonly done activity sometimes by maintenance departments or sometimes by
professional facilities. Reconditioning normally is an onsite activity done at the site where the machine is being used. It
basically involves cleaning, repairs, or replacements of worn out or damaged parts, oiling and fastening to make them
functional. Sometimes an aesthetic facelift is provided by repainting the machine. Sometimes control elements might be
changed. There are some basic limitations in the refurbish process when applied to machine tools. Some of the reasons a

1. Must be conducted with available/manageable resources at site
2. Limited change possible to implement upgrades and modifications
3. Enhances machine life by a couple of years - upto the next refurbish schedule

The refurbishing process does not address the machine tool obsolescence due to the limitation in resources (refer reason
No 1 above) and only partially addresses reasons 2 and 3. A refurbished machine does not give the performance or the life
of a new machine. Over a period the mechanisms of the machine continue to deteriorate, leading to increase in frequency
and severity of failures. This causes uncertainty - which is unaffordable in mass manufacturing.

Remanufacturing is the next level!
Remanufacturing is now added in core business strategy of many leading industries including Caterpillar and Cummins,
both of whom as business partners continue to inspire us. It provides a win-win deal as remanufactured products are:

e As good as new with warranty and expected life of a new product

e Contemporary with necessary upgrades in technology

e Economical as it brings substantial cost savings to the end user

e Reuse significant per cent of original raw materials thereby leading to sustainability.
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The process of remanufacturing is inherently different from both manufacturing and refurbishing. It must incorporate the
scalability, consistency of manufacturing and yet also reuse materials. Companies like Caterpillar and Cummins have
applied these methods to their products - i.e. earthmovers and engines, developing successful business models that are
now an integral part of their business. For example, Caterpillar Reman operates over 8 facilities worldwide employing more
than 3600 people and remanufactures over 8000 variety of products.

Grind Master formed a cross functional team to apply the philosophy of remanufacturing and create from basic
fundamental principles a method (system) to deliver the desired result with consistency. This strategic and systematic
approach to Reman led us to formulate our own phased project implementation plan.
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Figure 2: Remanufacturing flowchart

As can be seen from the flowchart (refer Figure 2), a Reman machine undergoes the same engineering reviews, part quali
check systems, assembly and testing, delivery and commissioning as a new machine. Major changes are made to the
system in three functions - conceptualisation of project (scope), machine ‘decommissioning’ & shipment to OEM, and
disassembly & material utilisation analysis.

Conceptualisation of project Conceptualisation of a Reman project usually involves identifying available machines, matching
machine suitability to new applications or evaluating viability for machine upgrades. This activity is done as a partnership
between Grind Master’s expert team and the customer’s project or maintenance teams. This stage of the project defines
what the costs of Reman could be and also the outcomes. It is important to not compromise on basic principles and vision
of Reman - i.e. to produce ‘as good as new’ equipment in this stage. Typically, a well conceptualised Reman machine will
save 20-50 per cent of cost of a new machine.

The customer and the machine builder must work with transparency in this stage to effect a good scope for the project.

Disassembly and material utilisation analysis

This is a key stage that ensures the quality of the remanufactured product. It involves disassembly of every part of the
machine followed by cleaning, sorting and inspection. Every part of the machine must pass through the exacting standard
for new parts. A part that has undergone partial wear and tear (still functional but not as per original drawing) must be
either replaced or remanufactured.

Based on over 10 successful projects the following guidelines emerge:

e Machine base and other heavy fabrications are good to reuse

e Spindle housings and other precision elements may require ‘Re-machining’ to restore accuracy

e Most electrical elements including switchgear have very long rated life (eg 15 million cycles) and have been used to less
than 10 per cent lifetime. Such elements can be reused.

e Active elements, like motors, gearboxes and cylinders, need either replacement or remanufacturing by OEM of these
elements. Grind Master prefers working with OEMs that can remanufacture their products.

o Interfacing elements, like cables, hoses, etc, have normally suffered most damages and need be replaced
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The disassembly process is an active collaborative exercise with assembly team, quality inspection team and engineering
team performing key roles in identifying elements. This process results in engineering of the remanufactured machine to
fulfill the objectives laid down in the scope.

After the disassembly process, the original machine has lost its identity. The remanufactured machine will be built from a
mix of elements ‘new’ and ‘as good as new'. It is built following the protocols of machine building including assembly level
inspection, machine level inspection, etc. A remanufactured machine delivers a win-win for the manufacturer and the
machine builder.

Manufacturer gets:

“As good as new” machine as it was originally supplied with possible improvements and upgrades
¢ New variants addition, optimised cycle time & set up change

e Spares and support, IoT and safety requirement, energy efficient elements, EHS requirements.

e Extended life of 8-10 years with warranty

Immediate cost saving and good returns on investment.

Machine builder gets:

e Profitable business
o With over 80 per cent material reutilisation (by weight)

Both manufacturer and Grind Master meet some portion of their sustainability goals!

Remanufacturing is, thus, found to be a very feasible business model for custom built specialised machinery such as
finishing machines. Integrating remanufacturing as a key part of business model can contribute to a sustainable circular
economy in capital goods including machinery. There is a long way to go in bringing about this transformation:

e Machine tool manufacturer’s willingness to explore and adopt this model
e Customer acceptance of remanufactured products
e System/methodology and standards for remanufacturing to be defined across the industry

References:

e (Caterpillar remanufacturing

About the authors:

Sameer Kelkar is the CEO and R&D Head of Grind Master Machines Pvt Ltd. He can be reached on email:
Sameer.kelkar@grindmaster.co.in

Radhakrishna Barde leads Grind Master’s flagship microfinishing machines unit.

(With inputs from Ajay Phatak, a trustee for The Ecological Society and TERRE)

Remanufacturing machine tools sustainability, Sameer Kelkar Grind Master Machines
grinding-finishing_system refurbishing Caterpillar Cat Reman Cummins Ajay_Phatak

4/9



