The life cycle of a product
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Green bearings

More stringent laws on emissions and waste, greater

customer environmental awareness and interest in

environmentally-sound products, have forced companies

to take a hard look at the environmental impact of their

business activities. Current laws and regulations are best

seen as minimum requirements.

responsible environmental policy
Arequires a strategy pervading

every aspect of a company’s
operation from raw material purchase,
product design and performance through
to manufacturing, product packaging and
transport. A responsible environmental
policy means being able to supply con-
crete evidence that a company is fulfilling
its policies and that its environmental per-
formance is improving each year. All this
has to be achieved while living up to
shareholders’ expectations.

STATED AIMS

The first step in implementing an environ-
mental programme is to define what the
word ‘environment’ means within the
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organisation. At SKF, environment is
grouped with health and safety and covers
not only the outside world but working
conditions within SKF itself.

SKF has ambitions to develop, produce
and market products and services that sat-
isfy customer needs and are safe to use,
while at the same time attaining long-term
growth and sustaining profitability. Prod-
ucts should be energy efficient, have mini-
mum environmental impact and be recy-
clable or safely disposable.

ASSESSING IMPACT

The environmental impact of a company’s
products can be divided into several phases,
as shown in figure 1. Intensive research and
development is underway to devise tech-

Fig. 1

niques for ‘life-cycle” analysis to evaluate
and minimise a product’s total environmen-
tal impact from raw material to residual
products. Once fully developed and stan-
dardised, these analyses provide useful
comparisons between different product
alternatives and their environmental impact.

In the life cycle of a rolling bearing, the
greatest opportunities to alter the product’s
environmental impact are at the manufac-
turing stage, including input goods and
auxiliary media, packaging. energy con-
sumption and residual products,

About 90 percent of all SKF manufac-
turing is represented by bearing and seal
production. The main raw material used in
bearing production is steel, with steel scrap
being the prime raw material for SKF steel
mills. Ferro-alloys and lime, the main raw
materials from non-renewable sources,
represent only a small percentage of the
total input to the steel mills.

Bearings require lubrication with an oil
or grease which can have a negative envi-
ronmental impact. The trend, however. is
increasingly towards bearings that are
sealed and greased for life.

A rolling bearing in use can be regarded
as environmentally-friendly, because of the
energy savings that result from its applica-
tion. Reducing friction can also lead to fur-
ther energy savings. Estimates show that




a 10% reduction of friction in all the rolling
bearings in use today could lead to energy
savings equivalent to the combined output
of 18 large power stations.

At the end of its useful life, a bearing is
a valuable source of scrap which can be
recycled.

The consumption of steel per bearing
has been declining as more efficient manu-
facturing methods optimising steel utilisa-
tion are being introduced. Better bearing
designs have also contributed to improved
steel utilisation as they allow greater load-
carrying capacity for a given bearing. This
trend is likely to continue,

PRODUCTION FACTORS

The product specification determines
which operations and processes are carried
out in manufacturing. Figure 2 illustrates
one way of working out the link between
product and manufacturing process.

A product’s own design parameters are
dictated by its function, even though there
may be several variants of material, form
and design that can fulfill this. Examples of
functional requirements on a bearing lead-
ing to different technical solutions are dif-
ferent load-carrying capacities, different
load directions and ability to accommodate
misalignment, along with economic and
performance factors.

There are two basic alternatives to
choose from in alleviating environmental
problems in manufacturing. The process-
internal approach involves modifying the
production process itself so that environ-
mental requirements are fulfilled more
completely, while the process-external
approach involves using filters and other
cleaning equipment, as well as suitable
residual-product handling systems to
remove environmentally-hazardous agents
or to mitigate their effects.

Both approaches imply that changes to
various sub-processes are required, some-
times by modification of both product and
process specifications, sometimes only the
latter (fig. 3).

PRACTICAL RESULTS

Work started ten years ago led to the intro-
duction of a water-based washing system
that replaced trichloroethylene and ozone-
damaging trichloroethane with water and
detergent. This system has been steadily

introduced to SKF factories world-wide.
Because this was seen as a significant
advance, SKF co-operated with an indus-
trial partner to create a commercial system
that could be made available to other
manufacturing companies. This is one
example of how implementing environ-
mentally-friendly processes can be prof-
itable and give a company a technical
advantage as well as meeting, or even sur-
passing, legislative requirements.

AREAS OF PRIORITY

Most industrial operations cause emissions
to air, water and ground — even if only indi-
rectly as a result of energy use. Any produc-
tion results in residual products in the form
of waste or by-products, which have little or
no value and therefore consume resources
without contributing anything in return.

SKF has prioritised these aspects of its
operations and is looking at adapting
machining operations which require oil or
other liquids for cooling and lubrication
and which generate various residual prod-
ucts and contaminated water. An area for
improvement is in the handling, storage,
treatment, recycling and disposal of vari-
ous residues and contaminated water as
well as improved air quality.

Some of the residual products generated
at SKF plants are already recycled, most of

technology
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How product specifications determine the manufacturing process

Function Motion, loading possibilities, flexible using conditions, low friction, adjustable etc.
Form (ylindrical, spherical, ireqular, angular etc.
— Service life Short-medium-long or specific
Product specifications - - -
Quality No defects, precision, wearing qualities, look etc.
Cost/price Low-medium-high or specific
Other Possibility to repair, material alternatives, material recydling quantities, packaging etc.

+ Leadto

Type of operation

surface treatment, assembly, packing etc

Operation data
Manufacturing et
o Help operations
specifications
Input goods
Auiliary media
Other

+ Resultin

Manufacturing process

Speed, feeding, temperature, time etc.
Handling, cleaning, control operations, adjustment, waste handling etc.

Raw material, companents, rust preventives, lubricants, packing material etc.
Cooling, detergents, lubricants, chemical products etc.

Fig.3

Fig. 2

Turning, drilling, milling, grinding, polishing, pressing, punching, heat treatment,
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Residual products
mm?"ﬁ“;drﬁc Water consumption, SKF Osterreich Part of the residual products generated at SKF bearing plants are
400 recycled, most of them at steel mills or licensed recycling facilities.
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. " ' 1996 all of its plants world-wide procedures and supporting management
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i I once. These audits have shown are aiming to have a formal environmental
3 | that most manufacturing units management system in place, conforming
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ardous and environmentally prob- ISO 14001. Common measures are being
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| nated organic solvents. ing future environmental performance.
Y 59 953 e The audits also help identify
where further improvements can by Hans Herlitz
Fig.6 be made such as increasing the Group Environmental Affairs
amount of residual or waste prod- SKF Group Headquarters
ucts it reuses or recycles. A lot of and
grinding occurs in SKF plants dur- Hans-Erik Carlsson
them at steel mills or licensed recycling ing bearing manufacturing which produces SKF Sverige AB
facilities (fig. 4). significant amounts of swarf — comprising Gothenburg
At the SKF plant in Austria, efforts to mainly oxidised metal particles, grinding Sweden

increase recycling have resulted in a dramat-
ic reduction in the plant’s water consump-
tion (fig. 5) and waste disposal costs
(fig. 6). Over a three-year period from 1991
annual water consumption dropped from
400,000 m* to well below 200,000 m® while
annual waste disposal costs were reduced
from almost 5 million Austrian Schillings
($490,000) to under 2 million ($196,500).
Companies have to continually review
their actions and not assume that a ‘once
and for all’ measure will solve an environ-
mental problem. If an organisation does
not make improvements of its own accord.
it risks losing initiative as environmental
requirements are constantly toughened
and modified.

ENVIRONMENTAL AUDITS

One way of assessing achievements and
identifying what areas require further work
is through environmental audits. SKF
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wheel particles, oil and water. Rather than
consigning this to landfill, the plants are
increasingly turning to recycling alterna-
tives, in several cases developed by the
company itself.

In Gothenburg, for example, more than
1,600 tons of grinding swarf was recycled
in 1994, recovering the iron content (in fer- S m m a r
rochrome) and also re-using more than U y
1,000 m* of water. This would otherwise
have been disposed of as waste. Tougher legislation and

customer demand means

MANAGING THE ENVIRONMENT
the manufacturing industry

Continuing this progress requires strong
commitment and involvement by everyone
in the organisation. The first environmental environmentally-sound
group policy was issued in 1989 and updat-
ed last year. Along with this, detailed direc-
tives were laid out for production units in the SKF has created a group-wide
new Group Manual — Environment, Health
and Safety. This sets Group-wide environ-
mental standards and allows each manufac- environmental impact.

must introduce more

production processes.

strategy for minimising




