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There was a time when producing a shoe was simply a

case of choosing from a limited number of traditional

upper designs, deciding on the upper leather to be

used, cutting patterns to suit leather, last and construction

and then, starting production. Indeed, to save time and

money, an existing set of patterns would often be used on

more than one last with perhaps a half-size larger vamp

enough to accommodate a slightly different toe shape.

Although shoemaking was more complex in the number and

diversity of the operations involved, it did allow more

flexibility than the fine tolerances demanded by modern

constructions using direct injection or pre-moulded unit soles.

The industry has changed dramatically since then and

today’s consumer regards footwear as not just a basic

necessity, but as a way to reflect their own personality and

lifestyle. Traditional brands used to base their marketing on

factors such as quality, comfort and reliability. While these

remain of paramount importance, today’s manufacturer

must not only strive to develop these factors to the limits of

current technology, but must also do so in a wide variety of

styles that may be replaced several times each year. 

Furthermore, a shoe is no longer distinguished merely by

colour, texture and last shape but has become a total

concept where every line or component part must be

considered relative to the complete shoe in terms of current

fashion as well as the manufacturer’s own brand image.

SATRA’s biomechanical abrasion tester CREDIT: SATRA
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PRODUCT ENGINEERING
Transforming a designer’s initial ideas into a shoe that

can be successfully produced in bulk is known as ‘product

engineering’ (PE) and involves a wide variety of factors that

must all be separately resolved and then brought together

within a given time scale. These tasks form key stages in

the process: 

•  Assess the design for suitability

• Make sure the last is correct in all respects  

• Select and test materials and components

• Produce and test trial patterns

•  Order trial sole mould and test

• Produce samples for final evaluation and testing

•  Use accumulated data to produce final cost

Only when all these factors have been resolved can

materials and tooling be ordered and bulk production

commenced. A mistake at this stage can lead to serious

repercussions later on if a fundamental problem comes to

light when many thousands of shoes have been made and

distributed.

PE involves a variety of skills that no one person in an

organisation is likely to have and, unfortunately, employing

experts in every conceivable field is not economic except in

the very largest companies. Fortunately, the modern

footwear industry has a highly developed supply

infrastructure that is globally linked through the internet. So,

if you don’t know the answer, you can easily find someone

who does. 

An important aspect of the company’s overall philosophy

will have a bearing on this. Companies that have a policy of

working closely with regular suppliers are likely to have

fewer problems. Those that just go for the lowest price are

likely to have more as the supplier may feel less inclined to

go the final mile on their behalf. Going for second best often

creates manufacturing problems and unforeseen costs.

Treating suppliers with respect wins dividends. 

ASSESSING A DESIGN
Stylists use flair and imagination to create fresh ideas for

each new range. They do not however necessarily take into

account every facet of the manufacturing process. If they

did, little fashion progress would ever be made. So, the first

thing the PE team must decide is whether the new styles can

be made under existing manufacturing capabilities. If not,

they must be adapted or a capital investment made in new

machinery. Trying to achieve the impossible usually ends in

failure.

Modern technology has come up with a time-saving

solution in the form of DSSP from Geomagic which allows

you to quickly create accurate digital models of complex

physical objects. It also has the potential to create

photorealistic ‘virtual shoes’ that can be viewed

simultaneously on screen by both stylists and manufacturers

so that decisions can be made without any physical shoes

being produced. 

GET THE LAST RIGHT
It cannot be too highly stressed how vital this is. It is not

just the look of the last that is important but the fitting

properties according to the market the company is aiming

for. As demonstrated in Footwear Fundamentals in the

March-April 2008 issue of World Footwear, feet vary across

the world, so if you are aiming at a global market, you may

well have to consider more than one range of lasts. 

Information on global foot characteristics is readily

available from all the major international testing and

research organisations. Last makers such as Jones & Vining

with its Compu-Last system will also have data based on

long experience. However, do not just assume that what you

are told is correct. Make some trial shoes and either carry

out some practical fit trials or have the interior volume

scanned using a 3D system such as that being developed by

CTC Groupe in France.    

DSSP generated digital last used
to produce this Block Island
casual shoe by Timberland
CREDIT: TIMBERLAND  
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DSSP can also be used to advantage here as it stores all

existing last data digitally so that it is possible to compare

the new last’s dimensions with existing ones held on the

database. Close comparisons are highlighted and

modifications to meet the new requirements can be done

in minutes by altering the 3D model. For example, a new

forepart can often be combined with a proven backpart. A

physical prototype can then be produced in three to four

hours merely by sending the relevant data to a compatible

rapid prototyping system. Whereas it once took several

days to develop one last, three or four can now be

completed in one.

This is where things can become complicated,

particularly with regard to upper leather which, as we know

from Footwear Fundamentals in the January-February 2008

issue of the magazine, can vary enormously in its properties.

Unless existing base leather from a known supplier is to be

used, physical testing is a must in order to see how it will

perform both in wear and in production. There is little point

in specifying leathers that look good if the factory will

struggle to last them.

Equipment for basic tests such as tensile strength and

flexing are not overly expensive, so many companies now

do these tests themselves. Those for colour fastness or

abrasion and water resistance are more complex and should

be referred to an accredited testing laboratory. Once again,

it is far easier to deal with suppliers on a regular basis as

then many factors will already be known.

Most components fall into the same category. If the

insole, toe-puff and counter materials you already use are

well proven, don’t change them unless you really have to. If

you do, test them unless completely confident they will

work. The mechanical effect of other components such as

heels should also be carefully evaluated—ladies’ high heels

can create enormous strains on a shoe’s backpart.

Soles are a slightly different matter as, while the

characteristics of the materials or compounds may be

known, the actual design itself may affect performance.

Modern sole designs can be extremely complex and very

often combine more than one material or compound. Soles

suffer serious abuse in wear so it pays to ensure abrasion

resistance is up to the standard required for the end use of

the shoe and that there will be no flex-cracking problems

due to the actual design. Testing organisations can again

either conduct the tests or supply equipment for you to do it

yourself.

Finally there is the question of testing for hazardous

substances. This is required by law in many countries and

measures the presence of free and hydrolysed formaldehyde,

organotin compounds, azo dyes and extractable metals such

as chrome VI. This is quite strictly regulated—particularly

with regard to children’s shoes—and so should not be

ignored. A material or component supplier should be able toTesting for azo colourants at PFI. CREDIT: PFI

CTC Groupe’s 3D interior scanner selecting materials. CREDIT: CTC GROUPE



supply either a test report or a written guarantee that its

products comply.

CHECKING PATTERNS
In the old days, a pattern cutter would cut the patterns

and then have a trial upper made and lasted to check

everything was correct. Modern CAD systems should in

theory always produce patterns that will fit the last without

any problems because they are digitally generated. By and

large this is true but, it still pays to make sure, as a system’s

flattening program may not be suitable for every style. The

relative location of seams in the upper can also make

noticeable differences to upper stretch during lasting, so a

little extra effort spent on a trial upper and actually lasting it

may save much grief and expense later on. In addition, if

there are differing sets of lasts for different markets as

referred to earlier, it may be necessary to decide if there

should be separate patterns for each if the differences are

pronounced.

CHECKING THE MOULDS
Complex soles need complex moulds. The best mould

makers use sophisticated technology that includes 2D and

3D CAD for design, CAM–including HSC high speed

cutting–for production and five axes milling cutters for the

direct machining operations. They are able to produce multi-

part moulds to degrees of accuracy not previously possible

by using digitised information lifted directly from CAD

generated last and upper design data.

Some, such as the Elio Zago from Italy, claim to produce

moulds for any type of compound or design configuration

with total precision in size grading and 100% accurate

replication of each mould. They will also undertake trial

mouldings that the customer can approve before starting on

the full range. If you can rely on this degree of service, there

is not too much to worry about. If your supplier is unable or

unwilling to work this way, then it would be wise to make

your own trial mouldings and fit tests before confirming the

full order. Moulds are expensive. 

FINAL SAMPLES
As well as the visual impact, shoes also have a tactile

aspect which women in particular regard as important. So,

although development and range building can be done using

virtual imagery, there is no substitute for holding a finished

shoe in your hand as this is what the retail customer will see

and feel. If they like it they will buy; if they don’t, they won’t;

it’s as simple as that. While in today’s world of computer

games the virtual is often regarded as the reality, it does not

often apply to buying shoes. 

It is also a good idea to make up the extreme sizes in the

range as although at the bottom end the shoe may look

really good, it often loses its proportions as it becomes

larger. The size differential in children’s shoes in particular

forms a greater proportion of both length and width than

with adults. It is for this reason that they are often designed

from the outset with one or more breaks in the in the size

range. In an age when people’s feet are becoming larger, this

may also be worth considering for some adult ranges.

A whole shoe evaluation can also prove useful in

exposing unforeseen problems such as poor flexing. A key

contributor to comfort is keeping bending forces low during

flexing of the foot while walking by providing a flexing

‘zone’ around the ball line of the foot. Poorly-placed flex

lines are mechanically stiffer than well-placed ones as in the

case of shoes with a very stiff soles and a distinct flex line

where there is also a reduction in sole thickness. Other

potential weaknesses may also come to light.

THE FINAL COST
Who would ever make a shoe without knowing the true

cost? You would be amazed at just how many companies

do—particularly in some developing countries—and merely

add the cost of a year’s materials and labour to known or

even estimated overheads and then divide by the number of

pairs they hope to produce. An accurate costing is a must

and, with today’s computer programs, it has never been

easier using the data generated at all levels of the company’s

activities. 

This costing can be compared with day-to-day

performance during manufacture so that every aspect of

production can be measured and steps taken to make any

adjustments found necessary. This and all the other aspects

of product engineering are vital to a company’s success. The

days of hoping for good luck and a fair wind have gone. The

global economy has no room for the inefficient.

CREATING A GOOD PRODUCT  

X

FULL DETAILS ON TECHNICAL AND TESTING ASPECTS OF THIS ARTICLE APPEARED IN EARLIER ISSUES OF
WORLD FOOTWEAR AND CAN BE OBTAINED FROM WORLD TRADES PUBLISHING.

DSSP Opens new horizons ......................................................................................... September/October 2007 Page 30

Measuring the interior volume of footwear ......................................................................... July/August 2007 Page 42

Biomechanical abrasion tester.................................................................................................... May/June 2007 Page 26

Flexibility in footwear............................................................................................................... July/August 2007 Page33

Digital simulated fatigue tests for soles ................................................................................ March/April 2008 Page 39

Testing for hazardous materials.............................................................................................. March/April 2006 Page 50 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 10%)
  /CalRGBProfile (None)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


