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A Study on How to Improve the Chattering Phenomenon of
Wipers Using TRIZ’s SFA
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Abstract : In this paper, a solution that can address the chattering phenomenon of a car’s wiper was derived. Thus, TRIZ was
used. TRIZ consists of several tools. Among them, a tool that models and analyzes situations where problems occur is
Substance-Field Analysis (SFA). SFA is a diagrammatic representation of the system in question, as it is currently operating.
SFA is easy to understand, but the clues for finding solutions are limited to the current situation. Moreover, it is
supplemented so that the changed state of the substance constituting the system in question, that is, the factor of time, can be
reflected in the SFA. To reflect the changed state of the substance constituting the system in the SFA, additional items will be
tabulated. This item table was then applied to derive a solution for a chattering car wiper. In addition to the solution to the
current situation, another solution that considered changing the substance over time was also derived. Among the solutions to
wiper chattering, an appropriate solution must be reviewed based on evaluation criteria according to the development or
production conditions of the wiper. Thus, no appropriate solution was selected in this paper.

Key words : TRIZ(E 2| %), Solution(3ll4<h), Chattering(Z1E &), Wiper(2}©]3), System(A]2=5), Substance(&2),
Field(*$)

Nomenclature 1.AZ2
SFA  :substance-field analysis 7= A9 sdtE 4] g FEAEAEA
F : field Mo zs fdAR ZAAY S0l e U B
FI  :stfield g1 ~Ev, 63570, sk, W Tl A W,
F2  :2’nd field A7 FVEtR 1 T o] REE o83 FEA U
S1 : object(1’st substance) 5ol ) o8 s HHEL FASHS &3] fe A
S2  :tool(2’st substance) zro] Wk S AASHA] Hahr] Wil siAst '§E
S3 : 3°rd substance A 27 AAM = At BES A vhge] A
S2°  :modified tool =743
Me  :mechanical fields EZX(TRIZ)E 714 A9 ddets =&817] 9
Ex.  :example gk AZFe] whakd & A A STk o]l Erae
oA FA sl A o] ZolghE 5o glAlofo] efxjolt),
o] o] &2 g AJo}e] AEHF utAle] o5 /L= Ak
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Table 1 Changes in state and causes of problems

No. Name of the field
1 Mechanical fields
2 Acoustical fields
3 Thermal fields
4 Chemical fields
5 Electric fields
6 Magnetic fields
7 Electromagnetic fields

Fig. 1 Basic model of SFA(Complete system)
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¢) Add S3 and F2 between S1 and S2

Fig. 3 Basic solution to insufficient complete system
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Fig. 4 Harmful complete system

b) Add F2 between S1 and S2

Fig. 5 Two basic solution to harmful complete system
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Table 2 Changes in state and causes

State State change Cause of state

Substance Past Present change

.(polluted
ex.(normal) | ex.(pollution) X Fpo . et)
environmen

Object

ex.(normal) ex.(wear) ex.(friction)

Tool

Spoller

Clip

Body spring

Rubber stip

i

Fig. 6 Composition of a typical flat wiper blade”
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Fig. 7 SFA of windshield and wipers with chattering

Table 3 Direction of thinking and generating ideas to find
solutions

Groping direction Apply S3 or F2 Description

Between the windscreen Allows the wiper to

Lubricant

and the wiper move smoothly
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Fig. 8 Movement of the blade rubber strip during a flip-over
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Fig. 9 Deformed rubber strip causing chattering

Table 4 Changes in the state of the glass surface and wipers
and their causes

State State change Cause of state
Substanci Past Present change
Normal Normal Normal
Windscreen | Normal With water Rainy weather
Normal With oil film Bad environment
| Normal | Deformed rubber strip | Incorrect storage
Rubber strip A .
Normal | Hardened rubber strip | Bad environment
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3(S1) : AFsAke] 9F f-2](Windscreen)
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b) Add F2 between S1 and S2 changed to S2’

Fig. 11 Two basic solution for deformed rubber strip

Table 5 Direction of thinking and generating ideas to find

solutions
Groping Apply -
D t
direction S3orF2 escription
Raise the wiper arm slightly as it
Prevent Pedestal returns to the home position to

deformation of

avoid squeezing the rubber strip.

rubber strip The rubber strip must be erected
Sheath
and protected.
By applying a hinge structure to
Deformation Hinge the rubber strip, it overcomes the
compensation of deformation of the rubber strip.
rubber strip . Allows the deformed rubber strip
Lubricant

to move smoothly.
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