Development of scene by simulation & TRIZ&TM
~ Challenge to all-Japan manufacturing scene great war~
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SWCN: Solid Works Club of Nagano
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Introduction

How do you approach in the technical field without the
current experience when it will be necessary to develop the

product with high competitive edge in a short term? 7

10 maKe good use of TRIZ, Taguchi

war that was newly born,

| will introduce the approach of SWCN

method, and CAE in the technical field
‘All-Japan manufacturing scene great

4

Taguchi
CAE method

Simulation Parameter
| design
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SWCN (Solid Works Club of Nagano)

Pan-industry social event that exceeds frame of company-e--

Concept of meeting/ 5give 1take| [Smile & Enjoy

p)
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SolidWorks User Group Network http://swecn.web.fc2.com/nh/index.html
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http://www.swugn.org/
http://www.swugn.org/

.................................................................................................................................................................................................

Introduction of SWCN

The main activity

2009 July: The user by First Impact user’ s user.
Event of straightening (keynote address, seminar, and another)
2010 July : 2nd Impact
2011 January : Seminar in winter: Three dimension design power study meeting
July : 3rd Impact
August : It exhibits to the festival Ueda rally of the science.
2012July : 4th Impact Scene great war Shinshu place holding
November : Seminar in autumn: [ TRIZ-TM=SolidWorks Motion What is the best
scene design to be learnt to the analysis? JAnother
2013 July : 5th Impact Team competition holding according to scene great war
prefecture (Shinshu University)
November : Seminar in autumn:It creates it without making it. [ Challenge to all-
Japan manufacturing scene great war]Another
Expert year : Technical meeting
2014  January : Adult HYBRID Free Plane classroom/flight association
July : 6th Impact Scene great war Shinshu Ueda place holding
November : Autumn Seminar (schedule)
Expert year: Technical meeting
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What is the all-dapan manufacturing scene great war?

B What is the scene great war? EEHERL L
It is a rally (bringing together the scene that small
and medium manufacturers in the whole country
are bet the boast of its company and made, and
the fight by the one to one). Manufacturing
seriously designs a small scene, and everything is
poured and the technology that its company can
have with a professional machine is made. A
professional technique is fatty soaked of the ring
on each other.

. What rule?

*Having kept turning longer than other party’s
scene wins.

?It is defeated besides the ring when going out.
?Game end at two successive victories

?The victor can get loser’s scene.

(It is a content total removing of booty till then. )

.................................................................................................................................................................................................
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The first stage: Grasp of system: Specification confirmation (latest)

Specification of scene:The diameter of the scene is ¢ 20mm or less
in the static condition against the rotation axis.
‘The size is confirmed with the ring gauge of ¢ 20.001.
*Turn only by the finger of one of hands.

Victory or defeat -It goes out or it is defeated besides the ring when previously stopping.
‘When the tread stops though the parts other than the tread
with the ring move, it is defeated.
-If the game cannot begin from point by which the referee multiplied
the cheer of “Correspond” within 30 seconds, it is assumed one defeat.

Prohibited matter -The scene that keeps turning in the tread in two places or
more is prohibited.
‘The scene into which the rotation axis changes is prohibited.
‘The scene into which externals size changes
by the component replacement is prohibited.
-It is prohibited to touch the scene at time other than the game
after it accepts.
‘The use of a supplementary tool that assists and
promotes the rotation of the scene from the outside is prohibited.

Specification of ring @ 250mm [MIR700mm Made of Chemical wood m

.................................................................................................................................................................................................
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Grasp of system(1): Function—attribute analysis

An output, a component, and a super—system of < " )
the system are extracted, and the functional EE :
relation is clarified. Uk
ﬁﬁ&}ﬁ'%}
l HE
~ Switch ji%;
Other party S Solid of
. evolution (1:5%3? >ﬂ%ﬁ4' [Clgz i+
E%%;.
s B, (&
=575
{ +17 @ )

.................................................................................................................................................................................................
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Grasp of system(D): Function—Attribute analysis

Extraction of component Switch:
: : Material
(solid of revolution part and another) Thickness
— S —— - | Length
]?]%jﬂ;%ﬁg;?: F74bb Solid of Shape
Mass BERA: — Tl - revolution: ~ Surface
ﬁ\ PR = 0.01 grams per cubic millimeter Material N properl‘.ies
: fEES Outside
Center Of graVIty {£3% = 2674.84 cubic milimeters diameter e
FEAE = 1282.56 square milimeters Angle of bank _
g (0-4) Shape ——
: ) =.0.00
Moment of inertia ' B

%‘I\ii@iﬂlt‘lﬁﬁi{hj}'h: { grams * square millimeters )
aLoe

Ix = (0.00, 0.00, 1.00) Px = 799.19
2= (1.00, 0.00, 0.00) Py = 799.19
Iz = (0,00, 1,00, 0,00) Pz =967.75

Engle of bank ‘ Tip: : Material on ring side:
sl el Vinyl chloride seat
Frictional . .
properties
Shape

- ;

.................................................................................................................................................................................................
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Grasp of system(1): Function—attribute analysis

InventionMachine

Goldfire
12
The function model's makin R
e function model's making (mmEn &) 7
EHET @%@g
D H AN A
BB
m
E% BB
L EeEtE SAEES
@ |, B0 { BT L+ =E
< e S Q) 5E /271602 ) =
= *HTE  HETE
g L2k % ;ﬁ\ KECTD
EHET [ EME (@ 1V
( mEER & o | ol
FEHET \ HI%
Hiha
BTE B
%
< L ) TS
l @
)
( mzEm @) LA J\ B 5 >
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InventionMachine

Grasp of system(®): Cause—consequence analysis Goldfire

It undesirable result = is defeated. The causal relation is clarified,
and the point aimed at for the problem solving is covered.

/ CApge \
GiETIE AT TLE
OBzt 3
el B D EE LR, BRI S BAMLETL
B EE el % £
/ \ AND \
%J]EHI:?JHF*— -IIJ?‘Jlf:'Ftﬂ: gy ESIE| | B0 BEAE g
AL LIS RILFE—ELS EET1E A d 7R,
F 3
/ J‘ / \ AND
]
A | BEE- | SEROESNE | MR HLﬂ EEE m‘%n RABCE | |iomt | s
2R ChAE A, e LAHEE TS FEC Ly AR
O] fu\\ /
DR EhG EEPSEN | | AMEITIEA 1ER. FfE ‘ o
AN CIV HAREL ilobel e SEEL
1ERLEY BRI
BAEL D
HELAE

La(EEL ) H
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Extraction of problem

1. As for a heavy solid of revolution, < center of gravity that moment of inertia
grows rises. The idea that solves this contradiction?[ contradiction problem ]

2. Torqueing is applied < fat one thin goes up the switch and the rotational
speed goes up. The idea that solves this contradiction?[ contradiction
problem ]

3. The switch is low < that turns length easily short and center of gravity is low.
The idea that solves this contradiction?[ contradiction problem ]

4. Center of gravity rises in the angle of bank though the make a careless pitch
by the axis blur when largeness turns it on is few. [ contradiction problem ]

5. The frictional drag grows by causing friction with the ring, and the scene heavy

as for the Scene point. Is a method frictional drag a little even if it is heavy?

[ contradiction problem ]

Let's devise the method of improving the rotational speed of the scene.

Besides, does the resource that can be used :?

The method of absorbing only rotation energy of other party scene?

The method of destroying stability of other party scene?

The method of flipping other party scene outside the room momentarily?

0. Method of no contact with other party and the method of not receiving the

other party's influence? ’DE’

.................................................................................................................................................................................................
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Definition — invention principle of contradiction(1)

Definition of contradictiond)Weight of solid of revolution
Technical Contradiction

TC_1 . Technical contradiction by main function achievement

large.
. /—> Moment of inertia
» Heavy sollld of
revolution \—\’\/\/\’ Barycentric position
o [
S = hlgh 7
g =
25
§_‘ g' TC—2 : Technical contradiction in adverse effect solution
g. o
large
. P P LI »  Moment of inertia
Light solid of _..-

revolution \\’%/\’ Barycentric position
low. 7

Characteristic to be improved: Weight of movement object
Deteriorating characteristic: Length of movement object

5SS

(

STRLT g
@Eﬁzz-léobz ) HE
=iz ﬁ\ﬁ'é\ﬁ;&
55
EHT [BRE (6
( mRER & ) | ©d
fn e Pr i-ésqﬂlﬂ'z

[ invention principle ]

15:Dynamic principle

08:Balance principle

29:Fluid use principle
34:Exclusion—reproduction principle

4

.................................................................................................................................................................................................

E10[ HERTRIZS GRS OL 2014.9.12

13




Definition — invention principle of contradiction(2)

Definition of contradiction@ Thickness of switch
Technical Contradiction

74

TC-1: Technical contradiction by main function achievement

large.

12
T
L UhaB

R E
Qo

[ oz =R

-
BB

Toraque
L .
—  Fat switch S~ Rotational
§ low. speed 77
-
T >
B 5
5 O TC—2 : Technical contradiction in adverse effect solution
+ O
C- =
S large.
------------ > Torque

|

Thin switch

\‘\/%,\’ Rotational speed
low. 7

B

BT

Characteristic to be improved: Power
Deteriorating characteristic: Speed

[ invention principle ]

13:Reverse—conception principle
28:Mechanical system substitution

principle
15:Dynamic principle
12:Potential principle

4

.............................................................................................................................................
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Definition — invention principle of contradiction(3)

Length of definition 3) switch of contradiction "
Technical Contradiction J -
A G
. . . . UM
TC-1 :Technical contradiction by main function 1;;#§¢§
achievement @
improve . [ o= ‘s 5
_——" Operativeness = =L
i El
— "1 Long switch N Height of center E% ETE
0 high. of gravity ﬂ
" | @5tk S C
p <
= 2. | TC-2:Technical contradiction in adverse effect I X
- 2 | solution _
B iImprove )
o T > Operativeness [ invention principle ]
QplaSie \‘\/%/\r Height of center 13:Reverse—conception principle
high. of gravity % 28:Curved surface principle
15:Advance action principle
Characteristic to be improved: Shape 12:Nest principle
Deteriorating characteristic: Length of body 7
at rest
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Definition of contradiction—Invention principle (4)

—

Definition of contradiction@Angle of bank of solid of revolution Euvy .} i
Technical Contradiction B4k i
7
TC-1 : Technical contradiction by main function AT
achievement .
large. o .
/‘Incllnatmn of axis

— =

Large angle of bank \“\«\,\,\’ e e
0 high. position ﬂ - :
7 3
5 < HETS I upme |
= 2- | TC-2:Technical contradiction in adverse effect \
- 2 | solution
=) large.

-------- »Inclinati i : . . .
e Inclination of axis [ invention principle ]
—» Small angle of bank B : . .
\—\,%M arycentric 35:Parameter change principle
low. position % 01:Division principle
29:Fluid use principle
Characteristic to be improved: Adaptability or flexibility 02:Separation principle
Deteriorating characteristic: Length of movement object 7
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Definition of contradiction—Invention principle (5)

_>

Improve

/—> Stability

Big ball R

FHET

FHET ?ﬁ%ﬁﬁjﬁ;) ( @

( EmER @& ]

.. . . T o 1
Definition of contradiction®Contact (point) part ERyY
Technical Contradiction | EnfE

,( BT F ) EE

b 1/2 T2
TC-1 :Technical contradiction by main function . L2k i%’k%’ G~
achievement

UOROIPeUOD
[eoisAyd

|

TC-2:Technical contradiction in adverse effect

solution _
Improve

Small ball R

Characteristic to be improved: Weight of movement
object
Deteriorating characteristic: Length of movement object

2
s =
Bhra +
TEE) o
< ra— } THIET S
[ invention principle ]

15:Dynamic principle
08:Balance principle
29:Fluid use principle

34:Exclusion—reproduction

principle

4
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InventionMachine

Application of system evolution pattern(1) Goldfire

Introduction of new material: The energy of the other party scene is absorbed. The rotational speed is improved.

ikl Hafke a%

+
E=0 B0 B0 m=0 w0
T P38 10 34D R A~ O D ¥R~ DT hD
) #hn 0 180 -
b e
facy Wit
mm ng@ EFI m . '\

50 -8 B TLEE LIRS ¢ B LR 2 W IS E b
‘ Introduction of gap: Friction reduction in contact part, Structure of scene '
i1 i o
E=0 @O fe=0 ey E O
250 P o B0 o NG P A DT
Yathi a8l Hh0:#AIL 40 FE ~_ TThD:PEfE
Wi #®E SIS BE SR EE
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Inventign Ma::hine

Application of system evolution pattern (2) Goldfire

Introduction of field: The stability of other party’s scene is destroyed. It doesn’t come in contact. . Friction
reduction
T R —
Wit Wi p
# S5
E=0 B0 =0 @0 @O
2 DmmE e 208 ST I ~ 0 A 45  ~ DAD
ikt L% I T &R
%{ @@
a:z
TEEF A BT 71 A0 WET LT - % R
Movability : Structure of scene. Other party’s scene is flipped. . It doesn't come in contact. J
I {*ﬂ f'?'ﬁ f o) ]I]
TEhF: EERMIS H{mT Lt e . BHA
s FEEAE Il FLE LTI AVE L @t o Il
I /& /oy |
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What is the Taguchi method?

B Dr. Genichi Taguchi (1924 — 2012)

B Taguchi method=AQuality engineering=Robustness design
("Robust” means it, that is, "It is stout” or “Strength”. )
B Technological technique to make product with good quality cheaply early

-There are a lot of design parameters that
should be examined when the scene is
designed.

-Other party’s scene cannot be specified, and
the state of the ring and pitcher’s capability
vary, too.

*In such a situation, the technique to develop
a strong scene by “low cost for a short term”

is the center technique of the Taguchi method.

DBt UNE ~ ]
_ . ,"I

Parameter design

.....................................................................................................................................................
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Concept of parameter design

[Unstable state] [Stable state]
Ideal . [deal
o Characteristic Noise o C::ra eristic
_g, Output S
= Input Characteg g
;3— Signal ;;3—
§ System §
g_ Design parameter §_
Input signal [Parameter design] Input signal

— —

-

Factor that engineer cannot control system:

It is in the delicate state by the noise. However, the internal design parameter
that the engineer can control is set.

And, the influence of the noise can be held down by optimizing it.
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Feature of parameter design

1 First of all, the noise—proof (robustness) is secured.
Next, it matches it to an ideal I/0 relation.

Two stage design

2 The noise—proof of the function of the system is evaluated.
Signal-Noise Signal-Noise ratio (ratio of signal/noise) is used as a

o T standard.

3 To evaluate the noise—proof, noises such as the civil war
Error rr;ar - and turbulence (error margin factor) are included in the

factorg experiment.

Vil A lot of design parameters are taken up at a time.
Orthogona.lization It allocates to the orthogonalization table, it experiments,

table and it evaluates it.

.................................................................................................................................................................................................
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Application to scene

) The desigher cannot control.A

Error margin factor
-Opponent
-Friction with ring
-Turning person’s
technology

¥

System (scene)

Restrictor
-Material
-Size

@ -Structure

) The desigher can control.

D: B4 UnE

E. HiEHE

A bame

|B: BOB

--------

100

.................................................................................................................................................................................................
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Factor effect chart

IS —

(db) "

Signal-Noise ratio
(difference)

. Initial condition

O - The optimum

conditions

‘M8 S| pUB SalBA 1|

Sensitivity  (db) ©"
(turning length)

23.7%
- Initial oondition“ N

O . The optimum

conditions

22.50

"SUo| SUJIM 1

.................................................................................................................................................................................................
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After all, was a strong scene able to be done?

= If it is a scene that turns to the noise (opponent and state of the

ring) strongly, and long, it SthI|ddb? able t]o wliln (%:h'er scenes.
t defeats it only to No.O3. !

Score sheet

02@

The
optimum
conditions
scene

A AN NN N Y= NN

o) ejolo)ohololojo)o)ohohohodo)oRi N oNe,

...............................................................................................................................................................................
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Virtual ﬁghting by GAE (SolidWorks Motion)
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Summa
ry The first stage: Grasp of system

[ function—attribute analysis ]
Diversified, multipronged, thorough

How do you approach in the

technical field without the current problem extraction by [ cause-
experience when it will be consequence analysis ]
n?ceslsary to deV-e!Op the prOdUCt | Second stage: Idea putting out
with high competitive edge in a [TRIZ] Extraction of diversified,
short term? multipronged, thorough idea with tool

The past The third stage: Taguchi method
A scene optimum design = strong is
Intuition? made from the robust design cheaply
Experience? Y
Idea. The fourth stage: Simulation
Making for trial purposes to be Delivery date shortening and testing
repeated? expense reduction by CAE

.................................................................................................................................................................................................
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Innovative Development of Engineering as our Ark
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