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1. Company overview

Establishment

February, 1973

Number of 120 people
employees

Soja city
Address

Okayama Prefecture

Production foothold

Soja factory
Aida factory
Ibaraki factory

Business base

Headquarters

Tokyo
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Main products

m Office related product

OA floor

T

> 2

m Work related product
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Main products

B Insulation and high performance commodities

Insulation panel

m Welfare related product

Handrail
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2. Problem of existing commodity

Th Problem solving of
SNk a deferment door handrail

Handrail

Customer requirements ---

The gap between
the base and the floor
IS anxious.

(. )

Mat Coaming

-

Base board

=0,

As the base is heavy

(20kg), it is not easy
to carry.

As the coaming cannot

be peeled off,
it is not easy to clean it.
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3. Target specification setting by QFD

Clarification of related function of digging up and problem
solution of potential demand and clarification of problem
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QFD—Demand for quality Digging up—
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QFD—EvaIuation of demand for quality—
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QFD—TechnoIogicaI opportunity - Arrangement of development task—
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4. TRIZ practice case

(e

~

A

Theme decision

«traction of primary cau

Idea putting out by TRIZ

Making of idea effective

selection and connectior

¥

Concept decision

aking of problem essenc

bsolute grading of system

e
5e)

[ Theme decision ]

v

[ Foundation cause analysis }

\ 4

\ 4
[ Formulation of pivotal question ]

- contriadiction

:[ Device analysis ]

A

A

Invention principle

System evolution pattern

N
Scientific effectiveness/

7

v

v

knowledie retrieval

Association and growth of idea

~

J

v

Arrangement/cla

ssification of idea

N

A\

y

Uniting of ideas o

f each subsystem

A

y

Uniting of ideas of

each main system

A

y

Absolute grading of th

e final system concept

[Commodity concept selection] ®

v AT LHESHRNER

11



Device analysis
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Foundation cause ana|YSiS—The center problem extraction—

The cause and the result of making trouble are analyzed,
Purpose . . . .
and a fundamental cause (pivotal question) is clarified.

kaf
= - " — \
Pivotal question AT F AN <l’
I = ]
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Bl -There is a space between the base
RRAELTD and the coaming.

-There is a difference in the base
and the coaming.

N—zggg -The board thickness of the base is thick.
¥ -It is not possible to remove by the
coaming's being bonded.
ﬂhb??f; -The area of the base is wide. etc...
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Foundation cause analysiS—the center problem extraction—
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-There is a vertical interval in the base
and the floor.

-The angle of the edge is tight.

-The boundary with the floor face is
not understood easily.
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Foundation cause analysiS—the center problem extraction—
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-Pipe and collaboration material
Because the diameter is different

-Because it composes of the
collaboration material

-Strength is necessary for the joint.

etc...
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Arrangement of contradiction problem

Pivotal question

There is a space between the base and the coaming.

Contradiction
problem

Large space

Small space

Deterioration

‘‘‘‘‘‘
uet®
.
us® *
----
ws®
ws®
wet®

ws
““““
.8

Coaming

Garbage

Garbage

Garbage collects when making it to
a large space to fix the coaming.

.

It becomes difficult to fix the coaming
when making it to a space small so that
garbage should not collect.

o~ A-T LSRNt
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Putting out idea method

Making of problem
essence

Foundation cause analysis Device analysis
ormulation of pivotal question

v v v y v

extraction of primar
cause)

For the contradiction t adverse effect/shortage L _
. Scientific effectiveness
problem action _
. o . /knowledge retrieval
Invention principle System evolution pattern

Idea putting out

by TRIZ a N

Association and arowth of idea

-Brainstorming method
-Brain-writing method
+Mind map method
-635 methods

4
Arrangement/classification of idea

Making of idea
effective
(selection and connectign)

v
Uniting of ideas of each subsystem

v

\/ Uniting of ideas of each main system
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Rule of idea putting out

Rule of idea putting out

1.The cost is not thought.

2.The feasibility is not thought.
3.1t doesn't criticize.

4.Amount from quality.

— It repeats and it puts it out to the mouth.
5.1t takes advantage.

6.1t sets up the time-limit.

7.1t holds it many times.

o~ A-TLHEEHAST 19



Idea puttlng OUL—1nvention principle—

Technical contradiction and physical contradiction
= [nvention principle

Deteriorating
characteristic

Garbage collects.

Weight of Volume of
geostationa | geostationa

Imp
rov
em
ent

Large space

The coaming
is fixed.

Strength

Parameter of 39

Invention principle

1.Division
35.Parameter change
28.Phase change

k4O.Composite materials

o~ A-TLHESEHASE 20



Idea puttlng OUL—1nvention principle—

-It divides. It divides.

-It divides.

‘The degree of the division
and division is strengthened.
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Idea puttlng OUL—system evolution pattern—

Adverse effect and shortage action
= System evolution pattern

ontradictio
problem

|Il%lii%|%ii%ii%i\

[Small space]

Improvement

Coaming

Deterioration

Lack .

-

................ .~ Coaming

Q

s
ws
- e
------ [N
-------
. T
-

.
we®
us®
.

Garbage

Garbage

Adverse effect

=»Do to prevent garbage from
collecting in the space?

g

:Lack action:
= Do to improve the action that fixes
the coaming into the space?

J
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Idea puttlng OUL—system evolution pattern—

Introduction of new material

A new material is improved
and the action is improved by the introduction.
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Idea puttlng OUT—scientific effectiveness and knowledge retrieval—

New method =
Scientific effectiveness and knowledge retrieval

Scientific effectiveness

Conception because of laws of nature,
knowledge in effect, and case
Ex) Does the method of losing the space between
the base and the coaming :?
?The method of uniting iron plate and rubber?
?The method of connecting objects mutually?

Knowledge retrieval

Information in the patent and the document, - _ -
etc. is quickly collected. \ g

Ex) Iron < and > rubber < and > uniting

The method of uniting iron with rubber?

_ y
o~ A-T LSRR 24




Result of idea putting out

Invention principle

System evolution
pattern

Scientific effectiveness
and knowledge retrieval

Total

295

30
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Result of idea putting out
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Example of idea ©

-Garbage collects between the base _—
-Coamings cannot be exchanged.

/3

Ay = N-A & a3y
RLT. FE LT,

[Point aimed atJ

-Shape of coaming
-Method of fixing coaming

7] I’\w'l\ b B ﬁ(ﬁi
NN F IS

FanrtTi< (355 )
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Example of idea @

~ [Point aimed a}

It paves it -Because there is a vertical
in the base. interval in the base and the floor
. ) -Shape of base

A - I 4‘ | ii%(z\'-zfo)
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Example of idea @

Problem )

It paves it
in the base.

N'-2(:2evnY 57 <

[Point aimed atJ

Difference between friction of floor
and friction of surface of base

@

A U/ 7

PIR-

RLSRD7 T}
N-A = RED
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Example of idea @

It puts on socks
with good
compatibility.

o~ A-T LS HRSt 30



Making of idea effective

Idea putting out Association and growth of idea
by TRIZ

4 )
Arrangement/classification of idea
-Decision of evaluation figure
-Making of subsystem
-Evaluation of subsystem
\§
Making of idea effective L . )
(G P Uniting of ideas of each subsystem
-Making of subconcept
-Evaluation of subconcept
J
Uniting of ideas of each main system
-Making of the main concept
-Evaluation of the main concept
v
Absolute grading [ Absolute grading of the final system concept ]
of system
v
- Commodity concept selection ® .
Concept decision TE" Y P E ~ A-T LSS 31




Making of subsystem

The idea at each subsystem (parts) is classified.

\

NR—X i

<At

. . )
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Making of subconcept —idea uniting—

1. Selection of idea

= The black circle sign is applied to the idea to be thought to be good in intuition.
2 . Making of subsystem=» Uniting of selected ideas

Subsystem: Base ~N
Subconcept Y [@ 57
ff e z %—';F?(\;Z%‘hﬂﬁﬁ?':ﬁl
TSN /\\\___ N-ZF3
0%99 @ (A4
df=1, » =2
O
-2 O R-2AR1> e ™
e RRG GO ) wirmne | [
\- OO T s
¥ <73
o ( X J o -
.
7 7 7 7 I\"-kl?.ﬁﬁ_ 2BhD. (3/
o [ X J
® \_ J

.
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Making of subconcept —idea uniting—

Subsystem: Coaming

~
w
Ol @) N2 ($543)
> GAra gélﬁ?%?ﬁmcfgcys n_ 64 .52
k4 TP tanrT]
93 . 6 . 49.%2 ?%-7(:? (T Z'{f-\zi e 672t
T s N2 (F3
'% 25
\_ %:ﬁ \ D
- y
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Clarification of selection criterion of idea

Decision of evaluation figure of concept

BEE
Q1 02 Q3
R— :

T l{ﬁF'; J;’j*j:;;‘f?:i_g;lﬁﬁi R
BHOBE ~A—A @A JATEZ a2 MR D

= R—ADEFH SHTEETHERL ENELES

Fik e N e At oEYES
~R— A EDRENE AR—ZNEN

EZE 10A710A 100% ($B&83(2) 0A 10A EDPTL
1 Fi% HE BAS10A 80% BB 5A10A EDDPTL
E-=: BE 5 A7104 65% B 7A710A EDDLTL
5 i HE 2A7104 50% BB 9A 10A EDDTL
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Evaluation of subconcept

The effect of the subconcept on the target is evaluated.

I FEROEEE
BT~ i i &
|ECn AT At BT
H= 57104 65% B2 77104
DREH + "—ZDBRETLX - s s
P D+~—AFELT (Bi-%E>ED) + 4+ s
D+~—Z E-FMI+~Z24 + + s
D'+ ~—ATDIT + B s + s
DEELDPTVEHEBEDDTULHE

e Ty HF— Tk - - °
5 s EHE D' +EHDLICR—AEEL + a s
o BHe O +ENTES = + s
= @ @'+Haliks s + s
A O O'+EHECTEEED DS — - s s
E =) BEFETRVR+ T—AL A M) — 5 - +
- EE AN NAT T3 FEEEHES S S 4=
H—raw HE - ANERT s+ BTl s s 5
BEEEASETEI = + S

BEsTEERGLED + S S There is an effect from present. . aF

b 3 @ ~—Z it Uikds s + s Equal to present : S

EED + 5 5 It is inferior to present. . =

T ITRESUEEHAE s + s
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Making of the main concept @

! @ N-n (B*)

~

5¢, {2 %2

O
g OO R =248
OOO Wﬁﬁ +T
O <73
(3/

The main conceptA

.

The base is punctured and it

lightens it.

The coaming is detachable in

the screw stop.% = \

.

Problem [

- The type of construction it

and the construction of the corner by two co/%s.

-Material of pushing out in straight part

o~ A-T LS HAST 37



Making of the main concept @

~

@ N-2 (BeAD) D

¥3.90 ¢ .82

)

A
N

AREAL R ENET
LY U

Oz ladres)

~

\,

@ A'-R

(6

o
C? OO R 24802
SO7 /) wepar
O <73

N-ARBE BB (3
y

The main conceptG ~

It is putting strength
UP in the prop
as for the weight

.

The coaming that attaches to the hole of the
base convex is paved.

(7

Problem [

-A large resin type is necessary.
-The coaming is a division type.

~

J
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Concept map of main system
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Evaluation of the main concept

The main concept that aims at achievement at a short term, middle term, and a long term is evaluated and selected.
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4. Result
Idea that uses QFD-TRIZ
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5. Summary
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QFD is used
w w

-The level of its own commodity was able to be -It takes time to make the quality table.
confirmed.

-Customer's voice and information on the other

-The conviction was superable to work by all members, . . .
companies commodity are little, and the

and to print and to have matched the opinion.

-Customer's voice is analyzed, and the customer doesn't precision of analysis is lacked.
notice it either. -The criterion varies by evaluating the demand
The technique of analyzing needs is attractive. for quality, and it has gone back because
7

-The reconfirmation of the problem and recognition was the target was not decided.

able to advance the problem smoothly by using the
tool of quality table without going back.

\ J L W,
Effect Problem
-1t becomes the tool of the needs confirmation with the sales -The quality table making is not assumed to be work.
manufacturer.

-Information gathering power strengthening like

-1t becomes the customer needs and designer's vector match. .
customer needs and complaint, etc.

-The product development that shoots market and customer's target
can be done.
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TRIZ is used
w w

-As many as 400 ideas or more were able to be shown, -It is necessary to train to the operation acquisition
and it became confidence. (There is tiredness after of Goldfire.
it puts forth completely. )

-The point that had been assumed to be a problem up
to now was a superficial problem, and a true cause
noticed that there were some from the foundation
cause analysis.

-The peculiarity that gathered in other problems in

everyone because the member gathered and it did

the idea putting out attached.

-The retrieval technique like the paraphrase of the
word etc. is necessary in the knowledge
retrieval.

-The idea matched to our company was not able to
be done in the scientific effectiveness, and the
number of ideas was little.

-The idea is spirited and it is dropped because the

G Wy \ idea putting out is done without thinking about y
Effect Problem
-It makes the idea by increasing the number of cuts of the -Operation acquisition of Goldfire.

problem solution, "Why don't you combine?" and "What is
the primary cause?" a custom.
-It consults all, and the examination is made a custom.

-Even if it is partial, the technique of TRIZ is used.
-An epoch-making idea is shown.

_ _ -The idea is made achievement.
-It comes to be able to do a flexible conception.

-It comes to be able to do putting out of the idea of the
design.
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