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INTRODUCT ION.

The development of synthetic bottoming materials for
conventicnal shoes began some twenty-five years ago, and there
are now many well proven and accepted formulations in use for
both sc les and heels; new ones still appear, offering varying

advantages,

Development of upper materials, both outsides and linings,
has been more recent. They are not used on the same scale as
synthetic bottoming; and their use presents more problems for
the shoemaker than synthetic bottoms do. The 'sheleton' of
the shoe: insole, stiffener, toepuff - has undergone similar
change. Materials are on oifer which meet not only functional
demands in'wear, but also technical demands in rapid shoe-

making.

The acceptability of all these materials is still to some
extent measured by comparing them with leather, for good
reasons. Undoubtedly if leather were plentiful and cheap, it
would still be used, for most though not all shoe components,

in preference to synthetics.

Nevertiieless, in examining the reasons for the success or
failure of substitute materials they must not be considered
simply as substitutes for leather. The question should be,
how suitable are they for the purpose for which tihey are in=
tended? In finding answers to this question, we musti have

some idea as to the properties we require in an ideal shoe.




1. ROTTOMING,
A, Soling.

Examination of the attributes «tf the ideal SOling mist g,
undertaken with the DALCE s demands paramownt , Bu'  on.ier-
ation must also be given to the shoenakerts Process.ny y(.
Quirements, since howrver attractive a material may e v, ,
potential wearer, it will be usriess if i cannot be processed,

The following attributes a:e Tequired for foot cunfors
and protection:.

4) Protection against souy and uneven suiface. - -harp
stones, etc.

b)  Thermal insulation agaiaet extronws of T wrature,
particularly in the m.lder climates,

c) Slip resistance. 1he. coeflicient of frice,(, 1 t een
the soling and any s rface it 4. likely +» . .rps jp
contact with must b su’ficltent 1, ptaveni “iaipging,

dj Waterproofness,

e) Femahuity. This | qwrty i olwiowsly noi .., in-
portant for sol ing 2 ‘ox ey asterfiats,

f) Flexibility, The dvg. e of flexihility fegel ‘ed wil}
depend upon the type ¢ cotweass 4.e, how wil! this
shoe be uscd?

9) Light weight,




h) Abrasion re-~i-tance, which i« a measure of the

dJurability ot the material.

i) Flex crack re~istance,

3) Dimensional -tability: For instance, spreading can
lead to more rapid wear and/or distortion ¢, the
upper, and sole/upper bond failure.

k) Firm attachment to the upper.

1; Rlesiitance to age deterioration.

) Resistance to attack by contaminants (e.g. oil).

Given these attributes, 1o the specified extent, the
shoemaker must consider the following processing requirements:

n) Adhesion properties: it must be capable of attach-
ment to all kinds of uppers.

o) Processability: When, for instance, o ; slymer is
directly moulded to an upper, the process mus?! be
relatively -imple to control, and must not admit
of wide variations ot product as a result of slight

variations in process.

R

P Versatility: By slight modification, if necessary,
it should be capable of accomodating fashicn trends
e.g. from court shoes with very thin s-.les to the
current (European) demand for very thick light weight
soling. At the same time it should be suitable inr
men's and children's shoes.
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q) Acsthet g SIRTTENY MEomust e attract PV g -
ACCe i Capabile og Berng fingshed with o —ortabe

i acquer,

r) Economy: Th. price of the basic material and the cost
of processing must not be out of keeping with the end
product,

Of course the completely ideal saling dbes not “Xiet,
However, by relating currently available solings to these re-
quirements, and at the SAme time comparing them to leather,
some light can be thrown on their success or failure as w0l ing

materijals,

Since synthetic rubber was first introduced to the foote
wear industry as a substitute for lecather soling some thirty
years ago, the following materials have been adapted for use as
soling:

Vulcanised synthetic rubber: solid and Rmicrocellular,
P.v.C.

P.V.C. blends

Polyurethane - mainly cellular

Thermoplastic rubbers

E.V.A, « cellular and solid.

Materials such a- nylon have been omitted, which are used

only in specialised footwear,

Natural crepe and vulcanised natural rubber were of COuT se
used much earlier, and Crepe has started g comeback in recent
years. It will therefore be included in the survey,

Since to consider the properties of each material indi-
vidually would be too tedious a Process, in each case (i.e. for
each attribute) leather will be compared with the best and
worst of the synthetics,



The attributes 11 the arder given are not necessart iy on
order of priority, which must vary a cording to wsearer,

function anug comfition. Gf wear.

a) Mechanical insulationsg
In general« cellular materials provide the be-t
mechanical insulation., Cellular polyurethamn: in
prarticular provides an excellent cushion again-t
sharp stone~, ¢tc. leather ~oling offers protection
by viztue of it stiffness - the pressure being thus
distributed over a wider area. Such a sole, in
order to give the same degree of protection, must
Aecesserily be fairly bulhky.

b) Thermal insulation:

All these materials provide adecmate thermal insule
as ation when dry, bmt thermal conductivity is increased
by the absorption of moisture. Leather, by virtue
of its fibrous charater is extremely absorbent, so
that wink'r wet conditions thermal conductivity can be
increased to the extent where there s pronourn ed

discomfon throuwgh chilling.

<) Slip resistance;
Thermoplastic rubbers show patticelarly good resis-
tance to slip., Leather with P.V.C. is at the other
end of the scale. It can be slippery on dry surfaces
and also oh wet when heavily satutated,

d) vaterproofness:
Among solings, leather is the anly one wihich cannot
clain to be waterproenf.

i
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f)

G)

h)
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Permeability:

Leather is the cnly one which is permeable., Al though
the permability of the sole is not as important as
that of the upper, it is claimed that under hot con-
ditinns, and in those Coastructions where the foot

is entirely enclosed, leather soles are more com-
fortable than cvnthetic ones. This must be attributed

to their ability to absorb and transmit perspiration.

Flexibitity;

By hide <electian and tanning processes it is possible
to produce leathers of different flexibilities,
Synthetics, however, with a wide range of base
materials and additives (e.9. plasticzers) are capable
of giving a much wider range of flexibility. Ry
chemical engineering a materijal can be produced which

is the best suited for a given construction.

Lightness:

Although not a. dense s some of the solid rubbers

and thermoplastics, leather, because of its low dura-
brlity must necessarily be of adequate substance,

~0 that its overall werght will be greater than that
of a synthetic sole of comparable durability, Absorp-
tion of moisturc can further lncrease its weight.
Ceilular materiais are the obvious choice where light-
Mess is of prime importance. These can be produced

with densities approximately half that of leather.

Abras on resistance -

The wear resistance of leather (as assessed by wear
trials carried out by S.A.T.R.A.) is at the bottom
end of the scale. Crepe rubber and many synthetics
bave durabilities five Limes that of leather. Among

these are the higher quality rubbers, p.v.c.'s and

cellular polyuretnanes. These latter are the most
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durable of the low density solings.

i) Crack resistance:
In general, cellular materials are more prone to
failure by cracking, but adequate process control can
reduce this ri=k to a minimum. P.V.C.'s also -how a
tendency to brittleness at low temperaturces, but
again this tendency can be reduced by selection of

polymer and by careful compounding.

Most crack failures however, usually occur after an
appreciablc amount of wear and are almost certainly

due to degradation of one sort or another (seec k}.

J) Dimensional stability:
Distortion of sole and upper and subsequent bond
failure can result cither from shrinking or spreading

of the sole.

The low grade resin rubbers are the most prone to
spreading, and the lower density microcellular

rubbers and EVA's are most likely to shrink in wear,

Leather expands under the action of moisture, but
contracts again on drying out. Unlike the expansion

of the resin rubbers and the shrinking of the micro-

cellulars it is a reversible process, but continued

wetting can lead to permancnt distortion.

1) Resistance to degradation:
1 Degradation due simply to ageing, or, more often to
the action of a contaminant, can result from a

purely physical action of the migration of plasticizer

from P.V.C., or more frequently, as the result of

chemical action, as in the action of moisture and
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sweat on polyurethane. 1In this case hydrolysis occurs
and the polymers are broken down into smaller mole-
cules wivrh consequent disintegration of the material,
The generic name polyurethane however covers a whole
range of polymers with a varicty of structures an
pProperties, and modifications have now been produced
which are far more resistant to this type of attack,
Now that the problem of hydrolysis has been overcome,
polyurethanes are amongst the more stable solings,
Unlike many of the rubbers (natural as well as syne

thetic) they are unaffected by oils and solvents,

The physical properties of leather deteriorate through
tannins leaching out under the action of moisture.

As a result of detannage the fibres tend to cohere and
flexibility isg reduced. On drying out cracks can then
develop.

Attachment to the upper:

|
i
2
.

The wearer requires a bond which is watertight and
does not break down on flexing. Bonds of this type
are most readily obtained by moulding the sole directly
on to the upper as in the direct vulcanized pProcess,
or by injection moulding. The materials which lend
themselves to this type of construction are rubber
(direct vulcanised), P:v.c., polyurethane and thermo-
plastic rubbers. The limiting factor with this
Process, however, is the type of construction and the
cost of equipment so that, whereas it is ideal for
wmen's and children's shoes it cannot be easily
adapted to the fashion trade.

Because of these limitations most footwear is still
Prepared by the direct adhesive attachment of a gole
unit to the upper. With the wide choice of adhesives
how available, bonding presents relatively few Proe-
blems to the shoemaker. Provided both upper and
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soling are adeguately prepared and the correct
adhesive -elected (by exhaustive testing), satis-
factory bund- can be obtained with most materials,
With certain soling however, notably low density
microcellular rubber- and ltower grade re-ins, the
bond is limited by the tear strength of the
material itself., With these exceptions, synthetics
and natural rubbers give bonds as good a-, if not
better than leather.,

Processibilitys

Of the materials which are used for direct soulding,
P.V.C. is perhaps the most easily precessed, poly-
urethane the most difficuit. Recawse of the possi-
bility of material variation with enly slight
deviations in processing the product sust be con-
tinually monitored. This must necessarily add to
the ultimate cost of the shoe.

Versatilitys

The pre-ent diversity of styles with high platforss
would be extremely difficult to produce if leather
were the only soling -till available,

Such materials as polywrethane on the other hand,
becasuse it moulds readily and is light lends itself
admizably to these constrections.

Awsthetic appealt

Leathes by tzadition, is accepted as the most desi-
gable material from the point of view of appearance.
However, sany of the synthetics, patticularly those
which can be produced in pastel shades, have their
own particular appeal and are now accepted in theirs
own right by the fashion trade and consuRers.
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The other feature of leather which by association
hoe acquired a certain Sura is its characteristic
stell. Microcellular rebbe: on the other hand,
has & particularly wnpleasant smell and js perhaps
the least Pleasing in agpearance.

f) Seonmmy;
Leather 1o by far the moet onpensive seling material.
1t is followrd by ctope rubber which §¢ apprenisately
one Ihird of ite price (whon rechened as coet per
wnit velume), but since it {, venally weed in
selatively thich substances, this is net a tZue re-
fleetion of 1ty coet.

All the eynthetics (oncept theee which are uweed fos
opecialised feotwear, ®.9. 4pozte shoee) are much
lese eoetly. again e 8ctusl cost muet depend to
& 6071ain ontent on the thichness of the sole, and
8loe on the coet uf precessing. For this ressen
fosin subbey | Among the cheapest abteriale, since
it con be, and normally in, weed in relatively thin
substances,

Te sum uwps No singio material fulfile he cenditiens set
dwn for the igeal wliing, My carefu! onanination of their
rospestive merite howpver, {t i¢ poseible 1o seleet that
Baterial whish neet Reatly meste the requirements of a given
Senetrustion, By thie eritesion, leather can ohly be con-
sidored sultable for the 1ype of festwear where et ane ptice
fo no ebjest, where asothetic apgpoal 1o iapertant, and where
8 high dogree of Pormeedility and abeerption 1, aseeptable.
Above aii it muet net umuhnuzomﬁu-
Sllity. Leather (s otil} uead for thie rether linmited narket,
Symihetice adBiradly meet the roquirenents of all ethes types

of festwsas.
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3. Heels.

Stacked leather heels are now generatly used only on high
priced men's and women'- shoes; all middle and low priced shoes
' the bulk of the mar-¢1) carry synthetic heols; and in so far
as they Jdo not sufter through distortin, either by moisture
uptake o1 wear, they aenerally give better service than leather

heels.

a) Meri's YUress' shoe heels are generally made from moulded
polythene, which is cheap and dimensionally stable.
Since it cannot be readily lacquered, the heel is

moulded in the required colour,

b) Women's court shoe heels are generally moulded in hicjh
impact polystyrene, which can be easily {acquer-sprayed
tc match the upper colours. It is dimensionally stable
and of good strength, though in thin sections it needs
steel reinforcement.

ABS is fairly widely used in America, but it is more
expensive than polystyrene, and is “herefore an

excessive specification.

c) women's wedge heels may be made in either cellular rigid
polystyrene or fomaed polyurethane. Both may be coloured
readily; polyurcthane, though more expensive has the
advantage that ‘natural' effects (leathpr grain, cork,
etc.) may be ea-ily moulded in. Wood i also sometimes

used, usually covered with leather or syntheti~ material.
C. Top-pieces.

Bven on high price snhoes, leather is rarely used as a com-
plete top-piece, and taen only on men's shoes. In such cases,
a rubber segment is affixed to the back of the heel where the
shoe first hits the ground in walking. Leather is particularly
prone to rapid wear from this action, which is why it has

largely fallen out of use.




The best top-piece material is solid polyurethane,
pParticularly on women'- shoes where the top=piece area is
generally small, Cheaper substitutes like polythene or
nylon are slippery, and their use has resulted in injury
to the wearer, and consequent legal action against shoe-
makers. On men's shoes,; where the top-piece area is

larger, high grade resin rubbers may be used.
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II. UPPERS
A. Outsides.
Why have synthetic uppers failed to make the impact
that synthetic solings have made on the footwear industry?
Again the approach must be what constitutes the ideal

upper? How do our available materials measure up to this?

Since upper materials can be placed under broad

AR i

headings of leather, poromerics and coated fabrics compari-
sons will be made between these three groups.

a) Extensibility/Resiliency:

The shoe must respond to the shape of the foot with -

out applying any excessive pressure at any point.
It must not however be so extensible that it com-

pletely vontorms to the shape of the foot, as this

il

tonds to oive an unsightly appearance. It also
needs to give some support. 1t will tend to return

to its original shape on removal from the foot.

Leather can be produced to give the optimum combin-
ation of eleasticity and plastic set required in the

i

shoe for shape retention and comfort. It also has
low modulus at low extensions. In addition it

becomes softer and more stretchy when wet. This is
particularly useful since, in hot weather, the feet
tend to swell. At this time the added perspiration
absorbed confers on the leather the additional pro-

:
i
§

perty to stretch.

Poromerics differ widely in structure and consequently
in modulus, elasticity and plastic set. Unfortunately

desirable comfort features, such as low modulus, are

i el o R e 1
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achicved at the eXPet e OfF the wtreo th af the

material.,

Coated fabric » con«ist Of PV €L o | iyuiethane
voatings on woven or knitted 1a'rics.  rhe wirUery
backed matoriats Ve aescralty Yriane . an g 197} PO
Gently e not conform It R T R T T 1
€an cause acute di<comfort through excess;yve
Pressure i the toes, The knitted fabrics, on

the othe: hand, have very low mewhiius, particularly
in one direction. Thi. Cah give Tise 1o severe
distortion, <o that this type of material is suite
able only for slippers.

Flexibil.ty;
It must be ~ufficiontly supple to al low the foot to
flex naturally without the formation of hard 1 dge s

OF Jrosie s,

Leather - th supplences of leatiher o hieved by
virtue of the crmplex random weave of the fibres.
The degree of flexibility can be modified by tanning
processes, fatliquoring, etc.

Poromerics in wear produce creases which tend to con-
centrate at the line of Raximm flex as opposed to
leather where the creases are shallower and distrie
buted over a wider area.

Because the poromeric Creases are sharper and often
associated with a stifjer Baterial, wrarers complain
of discomfort throuph pressure and rebbing at the toe
joint,

The flexibility of Coated fabrics is largely dependern: t
on the type and thickness of the coating. A thick
P.V.C. for instance, will not be very flexible parti-
cularly under cold conditions. It will} produce the
sane type of Creasing as poromerics.
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Permeabilrty/Absorbency s

It must be capable of ridding the foot of excess

perspiration by absorbing and transmitting moisture,

Leather is the ideal material for disposing of
perspiration from the foot. It can absorb and transmit
as much moisture as the foot produces. Also, since
moisture is transmitted by an adsorption/desorption
process the permability increases with the amount of
moisture present reaching a maximum when the leather
is saturated. It has also been shown that absorption

contibutes more to foot comfort than permeability.

Many puromerics have permeability comparable with some
leathers, but leather provides a more satisfactory
environment in the shoe by virtue of its greater

capacity for water absorption.

By incorporating more hydrophilic fibres it should be

possible to improve the absorbency of poromerics.

P.V.C. coated fabrics are impermeable, and of very

limited absorbency (piovided by the backing fabric).

In a wear trial of leather, poromeric and P.V.C,
coated fabric uppers, the latter were found to be the
least comfortable due to an appreciable build up of

moistule.

Polyurethane coated fabrics have a degree of perme-~

ability depending on film thickness and type, but in

most cases the combined permeability/absorbency is

insufficient to provide complete foot comfort.




d)

e)

The degree of water repellency required must be
dependent on the type of shoe.

Most leathers are 'shower-proof' and can be rendered

for all practical purposes 'waterproof' by suitable

treatment,

Practical experience has shown that water repel lency
of poromerics is only achieved at the expense of

permeability,

The impermeabie P.V.C.'s will, of course, be water-
proof, but the permeable polyurethane films will not
be completely water repellent. The great weakness
in such footwear is the lack of water-proofness of
the seams. They do not bed down, or in the case of
stitch holes, close up readily.

Low thermal conductivity:

It must provide sufficient insulation to protect from
extremes of temperature, but must not retain ex-

cessive body heat,

l.eather is a good insulator. It owes this property
mainly to the fact that it holds a considerable
quantity of entrapped air (up to 50% in the case of
full chiome leather). Thus the warmth of the foot
is maintained in winter, but in summer, when pers=-
piration increases, the leather becomes more conduce-
tive, and cooling is effected, (a) by increased
conduction, and, (b) by evaporation of moisture
(latent heat of vaporisation).
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Fou: merio s ! em-ets e oemnt tFoometb o Lotatore,

Foaat, ae w 11 foaiiwr, therr combas 8115, 1n i iesaed
by the presence of mol - ture.  Since Yhere s i most
always an a . umulation o1 sweat in footlwear with
poromeric and coated 1abric uppers thic often results

in chilling in cold wather,

Strength:

It must be sufficiently strong to withstamd normal

strains in wear.

Leathers owe their outstanding tensile and tear
characteristics to the strength of the fibies and the
intricate interweaving of those fibres. Fajlures
only occur where this structure is particularly loose
or where degradation of the fibres has occurred prior
to tanning, or subsequently, hy the degrading action

of per=piration,

In general, 'he poromeric, unlike ieather, achicves
its strength by a glueing together of the fibres.

An incresse in strength resslts almost inevitably

in a reduction in flexibility and increase in modulus,
A compromise has to be made and poromerics are, in
general appreciably weaker than leather of ; similar

subatance.

Most polyurethane coated fabrics were produced origi=-
nally for the clothing industry, and hence have
relatively low tear strength. They need to be ade-
quately reinforced when used in footwear.
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Resistance to degradation:
It must not be afrected by perspiration,

Leather - Hides are tanned to protect them from
degradation. Excessive perspiration can cause de-
tannage leading to embrittlement of the leather,
but becausc there is little likelihood of perspi-
ration build-up in a leather upper, this type of

failure rarely occurs.

Early poromerics showed premature failure due tc
hydrolysis of the polyurethane, The problem “:g
now been largely overcome by changing the prepolymer
and by using stabilizers.

Polyurethane coated fabrics are subject to the same
type cf 1ailure as the poromerics. P,V.C.'s become
brittle through plasticizer migration. Choice of

suitable plasticizers greatly reduces the incidence

of this type of failure.
Finish fastness/Scuff resistance:

It must retain jits original finish/gloss or be capable
of restoration by polishing. The finish must be

tesistant to abrasive action,

There is a wide range of finishes which can be applied
to leather. By a suitable combination of these,
satisfactor; resistance to rubbing and scuffing can
be obtained.
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The finishes of most poromerics are fast to rubbing.
They are, in particular, more resistant  to wet
rubbina than leathers, so that they can be cleaned
by means of a damp cloth. Their scuff and abrasion
resistance is dependent on the structure of the
microporous layer, as well as the chemical and
physical nature of the surface film. The scuff

resistance of most poromerics is reasonably good.

P.V.C. coated fabrics are in general resistant to

surface damage.

Polyurethane films are much less firmly attached to
the base fabric and hence are more prune to damage
by scuffing. This is particularly so in the case

of thin films which are readily fractured.

Resistance to flex cracking:

The material itself, or the finish, must not crack

on flexing.

Leather owes its superior resistance to flexing
fatigue to their unique structure. Provided the
finish has elastic/modulus properties compatible
with the leather and provided its adherence to the

leather is satisfactory, flex failure is unlikely.

Poromerics are in general inferior to leather in
their resistance to cracking or flexing, but never-

theless most stand up to normal wear.

Flex cracking is a particular hazard with P.V.C.
coated fabrics. Because of their thermoplastic

nature they show an increased tendency to crack in
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winter conditions. This can atso be aggravated by

Plasticizer migration (see (g)).

Polyurethane coated fabrics vary considerably in
their flexing qualities. Flex crack resistance is
dependent on type of polymer, film thickness and
adhesion to the base fabric; and can even be affected

by quality of pigment.
Adhesion of Finish:

The adhesion between finish and material and between
finish coats must be sufficiently strong to prevent
peeling.

Polyurethane finishes, because of their poor adhesion
to the substrate (leather or synthetic) are the most
susceptible to peeling in wear. Where adhesion is
inadequate pecling occurs from any points where the
finish has been broken, e.g. the feather edge or

from flex cracks or scuffing,
Capable of fabrication:

The upper components must be capable of being joined
e.g. by stitching or welding.

Another feature of leather which is a direct result
of its complex fibre weave is its stitchability,

It can be stitched with very little loss in strength
and the stitches will be held firmly and show little
tendency to pull through., This is impoxrtant in
fashion shoes as it enables the shoemaker to use




very fine <titrhing with only a very narrow edge

margin.

With poromerics stitchability 1s not guite as good as
with leather, tut has been found satisfactory., Use of
the correct shaped needie is vssential and much more
important than with leather. The integral poromericx
can be welded with ease without using adhesives; the

layered poromerics cannot,

Coated fabrics react in much the same way as poromeric-,
Before welding, some preparation needs to be carried

out, buffing or solvent wiping, as well as coating both
surfaces with an advesive,

1) Lastability:

: It must withstand the strains imposed in Lasting.

lLeather is the ecasiest upper material to last because
of its abitity to hoth stretch and compress., Even

heavy weight leathers can be lasted with comparative
ease because of leather's ability to absorb moisture

quickly and consequently become more malleable,

The main cause of problems in manufacture is the in-
ability of the grain surface to stretch as much as
the main body of the leather. Tris results in un-
sightly cracking of the grain surface. This occurs
mainly at the toe area where most stretch takes place
and results in shoes which are unacceptable in
appearance.

Poromerics are not as easy to last as leather because

of their lack of compressibility. Satisfactory results
can be achieved when the correct pattern cutting
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techniques are used and the lasting machines are set
W Accurately. Some Joromeric-s have 20 much ability
to stretch thit 1t is an embarassment. In this . ase
the material needs to be taped and backed to restrict

stretch rather than to strengthen,

Coated fabri - are incampressible | ike poromerics so
that pattern (utting 1s AQain veiy important, Some
pelyurethane coated fabrics tend to be rather weak in
the weft direction, This means that the cutting
dirrct ion e omes very critical for good r1esults to

be achieved at fasting,
®)  Shape retention;

By treataent, such as heat setting, it sust be capable
of retaining 1ts shape after slipping from the last,

Leather « excelieont results can te achieved by either
leaving on the last for wp to T davs ar heat etting
at 120% for % sinates, Forcing excess moisture into
the leather after lasting has the effect of relaxing
the tension on the leather which, in turn, produces
better shape retention,

Potomerics and Coated Fabrics - becavse of the thermo-
plastic matere of these materials moisture has littile
effect on them. MNigher heat setting temperatures are
Tequired than those used with leather. 140°C for

S sinvtes wouild be tequired to produce results come-
patable with leather,

n) Sele adhesion;

&

It must be capable of bonding 2 ' raly to soling saterial.
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As long as leather is prepared correctly, i.e. the
grain layer completely removed to expose the
corium, good bonds to all types of soling materials
can be achieved. Occasionally certain leathers
cause problems because of their high oil content

which breaks down the bonding adhesive.

Preparation of poromeric materials is also most im-
portant. The correct method will vary from one
material to another and, thercfore, the manufacturer's

recommendations should be closely followed.

The same comment also applies to coated fabrics.
P.V.C. coated fabrics are prepared with felt wheel
or solvent wipe, but polyurethane adhesives on both
upper and the sole, must be used.

Polyurethane coated fabrics are prepared with fine

wire brush to expose but not damage the fabric layer,

Heat resistance:

The material and the finish must be unaffected at the

temperatures used in manufacture.

Most semi-chrome and all full chrome leathers are
sufficiently heat resistant for current shoemaking
techniques, e.g. heat setting, back moulding, etc.
However, full chrome leathers are necessary for direct
vulcanizing. Thermoplastic finishes can give problems.

With poromerics higher temperatures are required for
heat setting, but in general these can be achieved

because they are stable at these temperatures.




-24-

Coated fabrics are readily marked at heat setting.

p) Versatility:

It must meet the demands of fashion in types of con-
struction and finish. The material should not

impose limits on the design.

Leather = ty selection of skins, tanning processes
and finishes it is possible to achieve most of the

effects required by fashion designers.

Although poromerics can be given different types of
finish, they cannot be given the 'handle' of some

of the softer leathers.

P.V.C. coated fabrics are rather limited in their
application, but polyurethane coated fabrics are

ideal for many of the current footwear styles.

q) Economy:

The fact that poromerics are supplied in rolls gives
some economies in manufacture compared with leather.
Polyurethane coated fabrics are slightly more expensive
than the lowest priced poromerics. P.V.C. coated

fabrics are the cheapest.

B. Linings.

Many of the properties required in upper outside materials
are also required in linings; but notably, flexibility, perme-
ability, and absorbency.
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tearher '+ without doubt the be<t lining material;
alternatively, if the <hoe is of a type which 1+ acceptat e
unlined, it should be so made. Acgain however, with the
cost of leather risino rapidly, alternatives have been
developed. They may be grouped under three main descrip-

tions:-

a) P.V.C. coated fabrics. As they are impermeable,
and have limited absorbancy, they should be used
as quarter linings only. They are adequate as

linings for strap sandals.

b) Foam-backed synthetic fabrics. These linings,
used mostly in women's shoes give an immediate
feeling of comfort: but their lack of absorbency
can lead to discomfort in wear. Some of these
materials are therefore perforated; thi- makes

them somewhat more acceptable,

c) Random fibre fabrics. This i« a relatively new
development, which looks promising. The materials
have good permeability and absorbency; but so far
their structure demands a minimum substance which
renders them suitable only for quarter linings, in

which function they perform well.

The same assessments apply to socks, which are, aftex

all, a lining for the insole.
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TH. "SIPPONRTY COMIYNENTS,

A, Insol i,

The i1nsole is the foundation of the shoe, being the base

an which 1o work amd contritwting largely to the ultimate

shajwe retention amd pet formance 1n wear of the finished product.
Durirmg the last twenty years changes 1n manufacturing processes
have been such, that the requirements for a good insole have
chanped accordingly.

The oiiginal demands were that the insole should receive
and hola secutely in wear the tacks, staples, stitches or
tibbing demanded by welted, nailed, rivetted or stitchdown
constiw tion., These demands were great and only the strong

fibtows structure of a well prepared leather would cope with
thwm, It also gave, as is still the case with it and upper
leather, guexl  foot inesulation, absorption and permeability,
and guosd shape retention, Adhe<ives had not been developed for
¢ whete a oood strong ditect bond, a< in sole attaching was
reguited.  Fafther, the substamnce required to hold <titches
andd nails made shoes rigid, which gave rise to the need to
"hreak -hoes in”, As the effects of water and perspiration
built up 1n the leather insole, it blackened and hardened, con-
tributing to the deterioration of the shoes.

Hardening, curling and ultimate cracking of insole leathers
under heavy perspiration conditions caused shoes to curl up at
the toes, hecause of the overall shrinkage of the leather fib: ¢s.
Much work was done by tanners to produce the ideal insnle
tannage, but at a high price,

Nonetheless, flexible leather insoles on modern lightly
constricted comented shoes or stuckerib welts are still very
good, 1f the price demanded  an be met,
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The following are major changes in shoemaking techniques

which have led to changing specifications for insoling:-

b a) Cement lasting;

b) Stucke~on unit soles, moulded or cut;
c) Direct moulded and injection moulded soles;
'} d) Stuck on Goodyear rib.

These techniques do not require a tough, thick, fibrous
insole.

e) Modern Soling units, especially those used in heavy
duty or casual shoes, which are thick and robust (yet
lightweight) have considerable shape retention and
foot protection themselves, thus diminishing the need

for these properties in the insole.

f) The use of prefabricated "unit" insoles with a
flexible forepart and waist reinforced by shank
backer boards supported by a steel shank, give the
necessary good arch support, contributing not only to
the durability (especially of women's high heeled
shoes), but to the clip of the top line.

The numerous insolings available now may be grouped under
the following broad heads:-

a) Latex-bonded leather fibre boards.
Both chrome and vegetable fibre boards can be prepared
for a variety of uses, either with a full protective

sock or coloured pigment finishes.
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ii.

iii.

iv.

However, some

vi.

vii.
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Flexible

Resistant to side compression, so may te
used for direct moulded shoes.

Resistant to abrasion and scuff.
Absorbent and permeable.

Reasonably satisfactory in wear.

tend to be:-

Dimensionally unstable under high temperature
and/or moisture conditions (as in heat
setting, ana some moulding-on).

Prone to cracking at the flex points when
foot perspiration is higher than normal.

b) Cellulose bonded boards:

These are!
i.
ii.

iid.
iv.

V.

vi.

Completely stable under quite extreme con-
ditions of heat and moisture.

As gcod as the best of leather boards in
internal laminar structure,

Resistant to sideways compression.

Not quite so resistant to scuff, as leather
board, in certain extreme conditions.
Absorbent and permeable.

Satisfactory in wear, retaining a clean
appearance longer than leather board.
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O Shank reant 0 drey bwrard.

The e are madiily  at- f TOMPTcoSE ] BaPer ., They glve
viequate upiwirt 10 the wai-t ATes when e tel b creel
“hanks (or wooder shanks  + gt Fowled men®s ehow o) The
difference between the .ar . .q v ades ofterted lie in *hei.
inter~laminar stiength, thei: yerwral stiffress, and ‘he,
Tesistance to the pull.ng through of heel pins, Thisx last
requirement is most important and is often over looked,

Under condition- of h:igh moisture comcentrat ion however
(particularly in fashion boots and winter boots) these
boards may deteriorate rapidly and Weah wp. Also, problems
of interlaminar tear when weing sedern hotemelt lasting

adhesives can cause damage both during prodection and in
wear,

Resin bonded thermoplasti- shank toards overcone these

problems, but at a price,

Generally, these boards are as stable as the cellulose
bonded insoles.

d. Recent developments;

1. Ewxpanded E.V.A This has been tried enperinentally
for some time, an! has spet of the qualities
necessary for flenitle inscle foreparts, nutably
extreme flexibility; complete stability; resistance
to rotting and deterioration.

Some disadvantages arei- low resistamce to sidoways
COPPIession; some difficulty in tonding, especially

i two-part strip insoling.
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ii. Random fibre¢ boards. This is a most promising
development. Internal laminar strength is some
four times greater than the best of the cellulose
or leather boards: 1t has good flexing,

absorbency and permeability.

iii. Plastic shank backers. Numerous attempts have been
made to provide plastic shank backers with the aim
of getting over the drawbacks mentioned above, of
the compre«sed paper ones. So far no totally
satisfactory product has been made. Cost is high,
because moulds have to be made to accomodate many
different sizes and shapes; and cement lasting is
rendered very difficult,

B, Stiffeners,

Stiffeners are required to support the back of the shoe in
wear, and to maintain a shape which grips the heel of the
wearer. Thus, in addition to having to meet the demands on all
shoe components as to permeability and absorbency, it must also
be structurally strong, but not so strong that it hurts the

foot,

Most shoemakers would agree that leather still provides
the best stiffener:- it has good shape retention as well as a
kindly feel. Only a few bespoke shoes are made with them,
however; the cost and the difficulty of processing, has elimi-
nated them entirely from batch-produced shoes.

Work has be:en done with pre-moulded polythene stiffeners,
which have excellent shape retention (the shape is virtually
unchangeable, in fact) and a good feel; but difficulties with
bonding have halted development.
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There are three main types, widely used:=-

i.

ii,

iii.

Premoulded leather fibre board,

Gives good bond.
Has good shape retention.

Has relatively kindly feel, depending upon
quality,

Finger moulded fibre board impregnated with
thermoplastic resin:

These stiffeners are more and more widely used, as

more shoes are back moulded and not seat lasted.

They give adequate wear, but are not quite so good
as the pre-moulded stiffener. However, although
shape deterioration s’arts earlier than with (iii)
below, it takes lciger to complete. This stiffener

is therefore generally used in men's shoes and

children's shoes.

Fabric based thermoplastic resin impregnated
stiffener;

Again used in shoes which are made by back moulding.
It is easier to process that (ii), since it softens
more readily. Also it has better initial shape
retention, but deteriorates somewhat more rapidly.

It is therefore generally used in women's shoes.




iv. Random fibre thermoplastic resin impreqgnated
stiffener:

This is a very recent development. So far, it
would appear to have very little extra to offer

over (ii) and (iii) above.







