Framework E24.qgxd

3/4/08

P
N
..

7:16 am Page 2

—o—

A\
. Technol o)y ) (5SAY 24 N
(i

Back to Basics: A Framework for Leather Manufacture

Richard Daniels and Walter Landmann

Leather drying and conditioning:
Conditioning - Staking - Milling

Overview of Conditioning

The conditioning of leather is the
process of bringing its moisture content to
the level required for the staking operation.
Raising the moisture content brings back
fibre structure elasticity and allows the
fibres to move freely against each other.
Repeated multidirectional tension and
bending forces as applied in staking can
then make the leather soft and supple.
Depending upon the characteristics of the
leather there is an upper limit upon the
reintroduced moisture level. This is because
any subsequent drying to equilibrium
condition may lead to renewed hardening
or “seizing” of the fibres, and to losing the
desired softness. Conditioning is a
consequence of the need to “dry out” dyed
leathers completely if an acceptable
uniformity of water content across the

leather is to be obtained.
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Classic methods of reintroducing
moisture into leather such as saw
dusting whilst effective enough are not
really controllable. Sammsetting, vacuum
drying, throughfeed tunnel conditioning
and staking lines are accurate and are
controllable.

Conditioning tunnels with throughfeed
conveyors are capable of delivering leather
with a minimum variation of moisture
content within a given piece of leather.
Tunnel and staking machinery speeds can
be synchronised and by means of transfer
mechanisms the staker can be fed without
operator intervention.

The raising of water content in dried
down leathers in the tunnels is achieved by
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means of pressurised water spray, usually
atomised, and assisted by steam to make
the leather more receptive. The process is
automatically controlled.

To establish uniformity of moisture
content, HF drying (see essay 21) is used
when higher water content leathers are fed
to the tunnel. In this case leather with
about 35% water content would be
rendered uniform at a specified lower
content, suitable for good staking.

Uniform conditioning can also be
arrived at in toggle drying machinery
equipped with re-humidification zones.
With this system the leather is firstly dried
down to about 15% in the drying zones of
a throughfeed machine (see essay 20) and
then passes into a re-humidification zone
fitted with water spray nozzles or steam
injection. The still warm leather absorbs
humidity readily. The relative humidity
reading of air in circulation in the zone is
used to control the process. The outcome
depends on trial and error evaluation of
the actual water content in the leather.
The method is less accurate than HF
conditioning.

Overview of mechanical softening

Staking is a process of mechanically
softening leather after conditioning when
the previously stiff fibre structure lends
itself to manipulation. It developed from
a laborious hand method, pulling and
bending leathers across fixed blunt blades,
then to arm stakers and finally to
automatic machinery capable of being set
to produce predictable specific results.

A precondition is that the leather, before
staking, has been left with or is brought to
a moisture content of the order of 20% to
28% (dependent upon the properties of
the leather and the desired outcome). The
fibre structure will then move freely under
the forces applied.

Milling (dry drumming), also a
mechanical process, is a classic method
of achieving softening results but in
addition can have other effects on the
leather. It is also a method where a number
of parameters can be set to produce

predetermined properties. Frequently
prior re-wetting, i.e. conditioning, may be
unnecessary with many types of leather as
controllable humidity can be introduced
during milling.

Staking or milling is employed to
achieve suppleness and flexibility in
leather which as a consequence of drying
to low moisture content, has become
hard exhibiting a “tinny” feel. The
fundamental purpose is to un-stick fibres
and fibre bundles which because of the
removal of water had previously become
unyielding. This is brought about
through forceful bending and stretching
the leather in as many directions as
practical. Staking can further produce
area gain depending upon the system
used, the setting of the tools or the
configuration of modern machines. It can
eliminate or minimise inherent stretch
when used in conjunction with suitable
firsc-time and  second-time drying
conditions. This is to ensure that leather
when exposed to normal stresses in
service will not deform, for example as
would be required for upholstery leathers.

The outcome from mechanical
softening operations is highly dependent
upon the characteristics developed in the
leather by wet processing and first-time
drying, and subsequently by second-time
drying. As a generality:

* Leathers processed on vibration
staking machinery and cylinder type
stakers whilst exhibiting uniform
characteristics may be over-staked in
some areas, e.g. flanks.

* Leathers with parts requiring more or
less intensive staking are processed
optimally on arm stakers.

e If leathers are in the optimum state
from conditioning, the grain is
generally unaffected by staking.

* Area gain as a result of staking and
stretching is possible.

* Softening by milling can be superior
to staking.

* Milled leathers generally lose some area.

e Milled leathers can exhibit a high
quality “mill grain”.
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