
Cours N°8.

Viabilité et recherche de débouchés 

• Recherche systématique de débouchés

Chapitre 18 et 20

Inverser la sélection des matériaux

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Application A avec

des requêtes RA

Base de données

Matériaux M1, M2, M3

avec propriétés

Comparateur C

C[RA, ]
Liste Classée

Matériaux (M)

Requête (RA)

M1    C(RA,M1)

M2    C(RA,M2) 

M3    C(RA,M3)

….



Stratégie parasitaire

• Rechercher le matériau le 

plus proche et examiner ses 

applications

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Matériau M avec

des propriétés PM

Base de données

Matériaux M1, M2, M3

avec propriétés

Comparateur C

C[M, ]
Liste Classée

Matériaux (Mi)

Requête (M)

M1    C(M,M1)

M2    C(M,M2) 

M3    C(M,M3)

….

Stratégie exploratoire

• Rechercher les fonctions les plus intéressantes du matériau 

à partir des propriétés et des indices de performance
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Matériau M avec

des propriétés PM

Base de données

Cahier des Charges

CdC1, CdC2, CdC3

Comparateur C

C[M, ,CMref]

Liste Classée

Cahier des 

Charges (CdCi)

CdC1 C(M, CdC1 , CMref)

CdC2 C(M, CdC2 , CMref)

CdC3 C(M, CdC3 , CMref)

….

Classe de Matériaux

de référence CMref



Stratégie systématique

• Rechercher les application les plus intéressantes du 

matériau dans une base d’applications

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Matériau M avec

des propriétés PM

Base de données

Applications A1, A2, A3

avec requêtes RAi

Comparateur C

C[ , PM]
Liste Classée

Applications (Ai)

Requête (PM)

A1    C(RA1, PM)

A2    C(RA2, PM) 

A3    C(RA3, PM)

….

Le logiciel FAS

Functions DB:

Ps for functions

Rank new material:

Identify Pm’s for which 

new material is good

Which function 

requires these 

Ps?

Function search

Candidate function

Materials DB:

material 

properties Pi

Compute Distance of new 

material. ... all Mij. Find 

closest.

Dj = ! "(Pi-Pi
*)2

Add weighting factors 

(default 0):

Dj = ! "(Pi-Pi
*)2 #R

Material match

Applications of 

closest materials

Materials DB:

material 

properties Pi

Applications DB

Link

NEW MATERIAL
Properties

Indices

Calculate value function 

of New Material.

Vm,k = "Pm,i#Ri,k

Compute average V for 

currently used materials. 

Vu,k = "Pu,i#Ri,k

Estimate gain and rank

Applications match

Most promising

applications

Materials DB:

material 

properties Pi

Applications 

weights DB:

Weighting factors

Rk for applications

•P = any Property or Index

•Pm = Properties or Indices of New Material

•Pi
* = Properties of Indices of each Material in 

Materials DB

•Pu,k
* = Properties of Indices used in Application k.

Functions DB:

Ps for functions

Rank new material:

Identify Pm’s for which 

new material is good

Which function 

requires these 

Ps?

Function search

Candidate function

Materials DB:

material 

properties Pi

Compute Distance of new 

material. ... all Mij. Find 

closest.

Dj = ! "(Pi-Pi
*)2

Add weighting factors 

(default 0):

Dj = ! "(Pi-Pi
*)2 #R

Material match

Applications of 

closest materials

Materials DB:

material 

properties Pi

Applications DB

Link

NEW MATERIAL
Properties

Indices

Calculate value function 

of New Material.

Vm,k = "Pm,i#Ri,k

Compute average V for 

currently used materials. 

Vu,k = "Pu,i#Ri,k

Estimate gain and rank

Applications match

Most promising

applications

Materials DB:

material 

properties Pi

Applications 

weights DB:

Weighting factors

Rk for applications

Functions DB:

Ps for functions

Rank new material:

Identify Pm’s for which 

new material is good

Which function 

requires these 

Ps?

Function search

Candidate function

Materials DB:

material 

properties Pi

Functions DB:

Ps for functions

Functions DB:

Ps for functions

Rank new material:

Identify Pm’s for which 

new material is good

Which function 

requires these 

Ps?

Function search

Candidate function

Materials DB:

material 

properties Pi

Materials DB:

material 

properties Pi

Materials DB:

material 

properties Pi

Compute Distance of new 

material. ... all Mij. Find 

closest.

Dj = ! "(Pi-Pi
*)2

Add weighting factors 

(default 0):

Dj = ! "(Pi-Pi
*)2 #R

Material match

Applications of 

closest materials

Materials DB:

material 

properties Pi

Applications DB

Link

Compute Distance of new 

material. ... all Mij. Find 

closest.

Dj = ! "(Pi-Pi
*)2

Add weighting factors 

(default 0):

Dj = ! "(Pi-Pi
*)2 #R

Material match

Applications of 

closest materials

Materials DB:

material 

properties Pi

Materials DB:

material 

properties Pi

Materials DB:

material 

properties Pi

Applications DBApplications DBApplications DB

Link

NEW MATERIAL
Properties

Indices

Calculate value function 

of New Material.

Vm,k = "Pm,i#Ri,k

Compute average V for 

currently used materials. 

Vu,k = "Pu,i#Ri,k

Estimate gain and rank

Applications match

Most promising

applications

Materials DB:

material 

properties Pi

Applications 

weights DB:

Weighting factors

Rk for applications

NEW MATERIAL
Properties

Indices

Calculate value function 

of New Material.

Vm,k = "Pm,i#Ri,k

Compute average V for 

currently used materials. 

Vu,k = "Pu,i#Ri,k

Estimate gain and rank

Applications match

Most promising

applications

Materials DB:

material 

properties Pi

Applications 

weights DB:

Weighting factors

Rk for applications

Calculate value function 

of New Material.

Vm,k = "Pm,i#Ri,k

Compute average V for 

currently used materials. 

Vu,k = "Pu,i#Ri,k

Estimate gain and rank

Applications match

Most promising

applications

Materials DB:

material 

properties Pi

Materials DB:

material 

properties Pi

Materials DB:

material 

properties Pi

Applications 

weights DB:

Weighting factors

Rk for applications

Applications 

weights DB:

Weighting factors

Rk for applications

Applications 

weights DB:

Weighting factors

Rk for applications

•P = any Property or Index

•Pm = Properties or Indices of New Material

•Pi
* = Properties of Indices of each Material in 

Materials DB

•Pu,k
* = Properties of Indices used in Application k.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1

10

102

103

104

106

105

Bâtiment

high-tech

Maison

privée

Construction

Entrepôt

Papier

Métal.

mousse

polymère

Emballage

Verre

Plastique

Yacht 

luxueux

Petit Yacht

Maritime

Offshore

Ferry

Pétrolier

Plate-forme

Pont

Ferrari

Rolls Royce

Automobile

Prototype

Voiture 

familiale

Voiture 

compacte

Lampe bureau

Sèche cheveux

Fournitures

Grille pain

Aspirateur

Frigidaire

Machine 

à laver

Canne à

pêche

Badminton

Sports

raquette

tennis

club golf

vélo course

chaussure

course

skis

Navette

spatiale

Fusée

Avion

militaire

Aérospatiale

Aéronautique

Avion civil

Avion privé

Lentille

contact

valve

cardiaque

lunettes

dents

Bio-médical

prothèse

brosse à dents

Céramiques structurales

Composites

Polymères

Prix des Matériaux

Métaux

Verres

Matériau construction

Prix en FF/kg

des produits

manufacturés
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