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Abstract

This paper uses an industry case, dust mask improvement, to illustrate the procedure of function

analysis: component model, interaction matrix, function tabular form and function analysis dia-

gram, to generate two target disadvantages. Afterwards, one of the target disadvantages, sealing

insufficiency of outer layer, is further tackled through the cause effect chain analysis to dig out a

deeper cause - pressure is not even. Using the physical contradiction to describe the root problem,

a separation in space principle is taken to solve the problem with relevant invention principles. It

issues in four plausible specific solutions, which are recommended by the industry sponsor, with

several other possible solutions.

Keywords: Component model, Interaction matrix, Function analysis diagram, Cause effect chain

analysis, Physical contradiction.
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3.

‘Technical Fields’ in Su-Field

Fields Interactions Including
Gravitation, collisions, fiction, direct contact
M Vibration, resonance, shocks, waves
Mechanical Gas/Fluid dynamics, wind, compression, vacuum
Mechanical treatment and processing
Deformation, mixing, additives, explosion
A Acoustic  Sound, ultrasound, infrasound, cavitation
Heating, cooling, insulation, thermal expansion
Thermal  Phase/state change, endo- exa-thermic reactions
T Fire, burning, heat radiation, convection
Reactions, reactants, elements, compounds
c Chemical (A?talrs.ts, inhibilor.s. {ﬁd1mmm(pH'} .
Dissolving, crystallisation, polymerisation
Odour, taste, change in colour, pH, etc.
Flectrostatic charges, conductors, insulators
E Electric field, electric current
Superconductivity, electrolysis, piezo-electrics
lonisation, electrical discharge, sparks
M Magnetic field, forces and particles, induction
Magnetic Electromagnetic waves (X-ray, Microwaves, etc.)
Optics, vision, colourftranslucence change, image

Electric

Subatomic [nano) particles, capillary, pores
Intermolecular Nuclear reactions, radiation, fusion, emission, laser

Intermolecular interaction, surface effects, evaporation

Microbes, bacteria, living organisms

Blologlcal Plants, fungi, cells, enzymes
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Component Model

Engineering System: [ Main Function: #8525 5&
Engineering System Components Supersystem Components
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Interaction matrix

I R R LR S S N
P + + - - + + + -
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Abstract

This paper uses an industry case, dust mask improvement, to illustrate the procedure of function
analysis: component model, interaction matrix, function tabular form and function analysis dia-
gram, to generate two target disadvantages. Afterwards, one of the target disadvantages, sealing
insufficiency of outer layer, is further tackled through the cause effect chain analysis to dig out a
deeper cause - pressure is not even. Using the physical contradiction to describe the root problem,
a separation in space principle is taken to solve the problem with relevant invention principles. It
issues in four plausible specific solutions, which are recommended by the industry sponsor, with
several other possible solutions.

Keywords: Component model, Interaction matrix, Function analysis diagram, Cause effect chain

analysis, Physical contradiction.

25



