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Back to Basics: A Framework for Leather Manufacture

Richard Daniels and Walter Landmann

Dry, flat and extended leathers: Part 4

From the wet state to dry pre-finished condition
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ﬂanel E17/12: The reconfiguration of leather structure and characteristics

Increase in action

Samming action

Increase in fibre compression
Reduction of substance
Increase in water removal

Potential of increased set from setting action

Increase in outcome

Increase in outcome

Increase in strain
Increase in area
Flattening of grain and shape
Reduction of substance

Increase in outcome

Increase in outcome

\4

Increase in samming action
Increase in outcome from setting action

Reduction in samming action
Reduction in outcome from setting action

Increase in strain
Increase in area
Reduction of substance

More compact structure

Increase in outcome from applied
stress and strain

Increase in flatness and area, with
reduction in substance.
Increase in hardness, coarser grain
and break.

Increase in hardness, coarser break,
reduction of substance

Increase in hardness and set

Increase in hardness and set

Softer and more elastic

Softer and more elastic

Increase in both outcomes

Decrease in action

H Stress (pressure related(") }—}

Reduction in fibre compression
Higher substance
Less water removal

Potentially less retained set from setting action

<+ —

Temperature

Reduction in outcome

Time

<+ —

Reduction in outcome

v

Setting action

4—‘ Stress (pressure related®) }—}

Less strain
Less area gain
Less flattening of grain and shape
Reduction in strain
Higher substance
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Temperature

Reduction in outcome

Time
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Reduction in outcome
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First-time drying:

Increase in samming action
Increase in outcome from setting action

Reduction in samming action
Reduction in outcome from setting action

I st-Phase evaporation

<—{ Stress (strain related®) }—’

Reduction in strain
Reduction in area
Higher substance

<—{ Stress (pressure related®) }—}

More open structure
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Temperature

Reduced outcome from applied
stress and strain

First-time drying:
2nd-Phase evaporation

4—‘ Stress (strain related®) }—}

H Stress (pressure related®) }—»

<+ —>
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Removal of water

Temperature

Conditioning

4—{ Water content of leather(® }—>
4—{ Temperature of leather }—>
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More rounded form retained, area
loss and higher substance.
Increase in softness, fineness of grain
and tighter break.

Softer, tighter break and
higher substance

Softer, greater elasticity and reduced set

Softer, greater elasticity and reduced set

Firmer and less elasticity

Firmer and less elasticity

<—{ Laying time }—>

Increase in both outcomes
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DRY, FLAT AND EXTENDED LEATHERS l.

/ Panel E17/12 continued

Increase in action Mechanical softening: Decrease in action
staking and milling

Increased softening, distention |
and distortion

Firmer and greater

ress-strain -
S | shape retention

Firmer and greater

Increased softening, distention | Ti |
. ’ ime -
and distortion shape retention

Increased elasticity during action( | Water content of leather | Reduced elasticity during action”)
Increased elasticity during action( | Temperature of leather | Reduced elasticity during action)

A4 \4
Outcome from first-time drying: Outcome from first-time drying:
(Increased strain, compression and set) (Increased strain, compression and set)
Handle XX Break X Handle X Break X
Flatness XX Area XX Flatness X Area X
Substance XX Set XX Substance X Set X
(Reduced strain, compression and set) (Reduced strain, compression and set)
Handle XXXX Break XXX Handle XXX Break XXXX
Flatness XXXX Area XXXX Flatness XXX Area XXX
Substance XXXX  Set XXX X Substance XXX Set XXX

Second-time drying:
shifts in outcome
from softening

Increase in flatness and area, but More rounded form retained and
substance loss. Increase in hardness, { Stress (strain related®) } greater relaxation. Area loss but higher
with coarser grain and break substance, finer grain and tighter break.

Increase in hardness, coarser break,
and reduction of substance

Softer, tighter break and

1 Stress (pressure related) } higher substance

Increase in hardness and set | Removal of water | Softer with reduced set

Increase in hardness and set | Temperature of leather | Softer with reduced set

Actions after Second-time drying
Re-staking and Milling: Causes a shift towards higher rating values, but generally a lower rating for break.
Vacuum drying or Plating: Causes a shift towards lower rating values, but generally a higher value for break.

Ratings for Mechanical Softening: Staking and Milling

- Note: These ratings assume good working practice, and
Rating X XX XXX XXXX indicate shifts in outcome from the preceding operation.
Handle Hard < > Soft These shifts will range from small to very significant, but
Break Coarse < > Fine apply to all types of leathers.
e High < > e Break c'ha'racterl.stlcs are very sensitive, and in practice

2 contradictions will be found.

Area Gain < > Loss
Substance Loss < > Gain
Set High < > Low

Information relating to actions
(1) Stress applied as pressure in samming.
(2) Stress applied as pressure for setting.
(3) Stress applied to cause strain. From extreme (toggling) to stress-free (suspension drying).
(4) Stress applied as compression if vacuum drying.
(5) Additional stress from restraint of shrinkage and realignment of fibre structure.
From extreme (toggling) to stress-free (suspension drying).
(6) Conditioning also enables a greater uniformity of moisture content across each piece.
\ (7) Increased elasticity also provides better grain protection against applied force. /
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