Case Study, ofi Intreducing and Applying
- TRIZ to Real Projects
OO LIINERRESUILSHENNOILS)(Pant 2):

rlaving Usad OFD — I'RI/ — TM, WHERETENENRESUI LS

e

Tomohiko Katagiri, Toshiaki-Tsuchisawa, and Shuichi Hosaka
(Koganei Co., Ltd.)

English translation: Toru Nakagawa (Osaka Gakuin Univ.)

The Fifth TRIZ Symposium in Japan, 2009 Copyright@©2009 KOGANEILCORP All Right Reserved



Contents A
IMPECTV/

AcknoW/ed (39
raferanes GO(, o@Q products
HRD @)
Management Solenoid valve
Future extentio®
h
PrOduCtS CJO\\).T.B strengt
0
Example call Ay Results=Profits
insS ,
Applications ® Strategies
So
Technical problem, < hedule
: : 5 @ Goncepts
Optimal design Y U .
Factors & . Operational problems
® o
S D
Technical problems Impac” -3 | .
: . \ication—quality
New solenoid ’3@% PP
Inner structu™ Quality—function
Mind Map®

The Fifth TRIZ Symposium in Japan, 2009 Copyright@©2009 KOGANEILCORP All Right Reserved




@ Company Profile “ﬂl’A 17
Komagane Plant
@ Name : Koganei Corporation (Komagane, ; %
Nagano) éfﬁ

@ Established: Feb. 7, 1934

@ Capital: 640 M yen

@ Employees: 750

@ Sales: 229 B yen (2007 FY)

Business areas :
@ Aeropneumatic equipments and

related products: manufacturing & sales

o 0
@ Fluororesin products: manufacturing & sales
@ Integrated lubrication systems: manufacturing

@ Electrostatic equipment, electrical equipment, fluid
control equipment, etc.: manufacturing & sales
http://www.koganei.cojp/en/
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@ Solenoid Valves mphern/

Solenoid Valves
47 product series

Sales: about [J.00 B yen
=»  Engineers: OO *
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@ Introduction: Establishing "Absolute Strength”
mriery/

[Our Goal]* - "Establishing “Absolute Strength”

Continually supply differentiated products which provide our customers
with profits. **—> 3 Schemes for achieving the goal.

1. Recognize the real essence of customers' requirements
and meet with customers' satisfaction

- Evaluating customers' requirements with Kano Method.
- Planning the products which surely sell well.
- Sharing information and language among divisions and customers.

0

2. Generating unique solutions

- Unrivaled competitiveness and no compromised solutions
- Achieving goal requirements without compromise
- Communication language among engineers

’

3. Minimizing the risks for new unique solutions

- Preventive verification for new technologies and solutions
- Reducing the required R&D period
- Accumulating design know-how and sharing knowledge

i
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@ Introduction: Achieving "Results = Profits”,
—_— INRTV

Changes in
business
environments

Changes in
engineers

Conventional
ways

|

The Fifth TRIZ Symposium in Japan, 2009

. Drastic changes --> Needs the results quickly

Higher risks in new product development --> new
products with less risks

Changing employment styles -->'Outsourcing and
temporary employment in place of educating ...'

'‘Performance and goal management' --> Avoiding high
risks

Market saturation --> Sales saturation --> sense of
stagnation

'We learned much, thanks.'

‘We would like to use the method in future product
development.'

'‘We have filed a number of patents.’

'‘We have evaluated the impact as xxx Million yen.'
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@ Introduction: Our Strategy mpherny

B Not only TRIZ but also QFD and TM (Taguchi Method):
Apply to the whole process of R&D. --> Optimize as a whole.
. Have applied to 3 real on-going projects:

Training schedule is synchronized with the project development.
2 projects: development of valves; 1 project: thermal refining equipment

. Related divisions, related tools and methods:
Reorganized and implemented in synchronous to the projects.

. The new products should have Results (= Profits) in 3 years
from the start of the projects.

==> Verify the effectiveness.

. Requested the consulting by one instructor
all the way through QFD -> TRIZ -> TM -> Results.

A team of common fate and work for the same target.
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@ Introduction: Training & projects together A
IMPACT/
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@ QFD: Concepts of Products which surely sell well

IMPACT/

Needs-Quality Deployment
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@ QFD: Problems in Practice

mpierny/
QFD: Problems in constructing the Quality Table
Voice of Different Different Different
Customers marketing situations
CUSTOMErS | | . Purpose of use x . Customers x - Competitive proposa
(20,000 |mmmm| . £ inctions e - Reasons for
voices) Performance . Industries unacceptance
- Business area - Marketing decisions

- Higher performance than competitors

I . g

| © Higher quallt_y |

- Plenty of variations

« And yet [Lower price by 30 % than competitors]

« Difficult to focus the target « Unfocused products
customers

« Difficult to decide the priorities - + Abstract & vague target

* Difficult to make the well-focused cust_o_me_rs :
e . - Specifications without clear focug
specifications

The Fifth TRIZ Symposium in Japan, 2009

Copyright@©2009 KOGANEILCORP All Right Reserved



@ QFD: Application - Quality Deployment

mpPAer
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@ QFD: Quality - Function Deployment

mpieryy
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B QFD: Effects of Introduction

before the TRIZ Process IMI’A 174

While constructing the QFD tables, we can see
we should sell what quality, to whom, and in which way.

All the members of sales and development divisions
decide together clear and convincing target specifications.

We realize the importance and priorities
of technical problems we must solve from now on.

We must solve these problems by all means,
even though no techniques and means are known so far.
--> High motivation

Go ahead to TRIZ and TM
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@ TRIZ Technical problems to be solved A
IMPACTV/

Function of Electromagnetic valve
(In case of application to car engines)

Electric power (Gasoline) magnet circuit
- (Engine)
Power
e Valve structure
Fluid control (motion) (power train system)

Technical problem (Target specification)

. New solenoid structure, having large flow rate, high speed response,

and yet low power consumption, and long duration
(==> New engine, having high power, high speed response,
and yet low fuel cost, and long duration.)

. New main valve structure which can extract max. features of the new solenoid.
(==> New power train system which can extract max. features of the new engine.)
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@ TRIZ: New solenoid structure

mpieryy

Target specification

>

Function-Attribute Analysis

High-speed response

Large flow rate

Low power consumption

Long duration
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@ TRIZ: New Solenoid structure mpheT/

Single cylinder --> Double cylinders

Extremely-short stroke

Directional electro-magnetic
steel plates

Single layer --> 22 layers

Square frame "3" --> "U" frame

"I" shape armature --> flat plate armature

no sliding motion

The Fifth TRIZ Symposium in Japan, 2009
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TM: Deployment to Taguchi Method (TM
® ploy g (TM) mphern/

Technical Problem (Target specification)

. New solenoid structure, having large flow rate, high speed response,
and yet low power consumption, and long duration

(==> New engine, having high power, high speed response,
and yet low fuel cost, and long duration.)

New Horizon

B Unknown structure for us

B No experiences and know-how available or effective
B No expert existing

[] Long period and high cost foreseen in the prototyping
B so many parameters to verify in the design

Target task: Optimal design of the new solenoid structure

B Want to find the optimal conditions as quickly as possible ...
I Verify the stability in the mass production
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® TM: Deployment to Taguchi Method (TM)
IMPAcTY/

Task: Optimal design of the new solenoid structure

. KD Jlt_&'___l_ we SR = |
1. Analysis of the theme Cr e el [ 12
B Function-Attribute Analysis e i
2. ldentify the target function — =

B Function-attribute analysis --> Fishbone diagram

3. ldentify the ideal function

B y=pBM, wherey: effective work, M: power consumption

4. ldentify various factors

M error factors: accuracy in size, increasing temperature

B control factors: design parameters, L18 orthogonal matrix

CAE: Simulation with Electromagnetic analysis software
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® Results: New Products we developed A
IMPACT/

%’5 |MPA_GT|__‘7

Hi-Speed 2port Solenoid Valves

High-speed response 2-port valve

[Industry top [Comparison with our

performance] conventional products]
High-speed response less than 1/2 in response
time

Compact and large flow | over 3 times in flow rate
rate

Low power consumption | less than 1/2 in electric
power consumption
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Results: Application examples
® Resu PP P mpierny/

QFD: Driving circuit TRIZ: Magnet circuit

..-. '1-
| !
_ |k‘ TM: Magnet optimization

QFD: Interface
specification

TRIZ: Core structure

/

TRIZ: Main valve structure

/

vt TRIZ: _Adjusting mechanism

TRIZ: Trimming

TRIZ: Coil structure

TRIZ: Trimming

QFD: Inner specification
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©Results: Usage example of the produet ikery

Selection High-speed response + Large flow rate
Process --> Shorter tact time, Better selection accuracy

Input pulse voltage Judging (‘
~— [}
OK c H High-speed response
= 2-port valve
Output pulse pressure NG R
&
) COGARK
OK é 2-NCT
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O .
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® Results: Usage example of the product (2) “‘“’AETW

Blowing

High-speed response + pulse drive
--> Better blowing effects, reduced air consumption
Input pulse voltage

process

High-speed response
2-port valve

-
—
=
-
-

- -_— — MADEIM JAPAN I )
— — = = __ Nozzle —  Compressed air
= = = b T T Ti—
— — . — a— I |§ A e L '_.. :
a—
a—
Cost of Electricity cost savinlg [ref] [ref] [ref]
Nozzle Area Pressure | Flow rate | Comp. air | 8 hr/d, 20d/mo working| Electricity | Saving Reduction
¢ (mm) (mm~2) (MPa) (m~"3/h) (¥/h) 1/2 pulsing (kw/h) power /yr| CO2/yr
¥2.5/m3 monthly yearly | ¥16/kWh (kWh) (ton)
0.8 0.5 0.4 1.69 4, 338 4.05 0.26 253 0.7
1.1 1 0.4 3.38 8.4 675 8,10 0.53 507 1.4
1.6 2 0.4 6.75 16.9 1,35 16,20 1.06 1,013 2.8
2.0 3 0.4 10.13 25.3 2.026 24,31 1.58 1.520 4.3
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@ Conclusion: Product extension in future A
IMPACT]Y/

Sales situations
I Apr. 2009: Marketing research to a limited range of customers

I May 2009: Delivery of sample products for customer evaluation
] Jul. 2009: Sales to the open market

J Trade inquiries much larger in volume than the expected ones.
--> Short in supply!

Extension of the product series

B New variants installing with pulse blowing circuit.-- Less air usage
B New variants installing with power saving circuit -- Less energy consumption
[] Super high-speed response type -- Challenging ever.

Development of applications

H New applications with effective use of high-speed response.

B New aeropneumatic devices with effective use of high-speed response.

B New devices with effective use of high-speed response solenoid technology
S-24
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@ Conclusion: Human resource development plan A
IMP=CT[V/

\ 4

Target Customers (to whom) <

< Market mix. >

v \ 4

Customer quality requirement (what) [« Marketing strategy (how)

\ 4

QFD (Quality Function Deployment) > [Mismatching with the}
s

customer requirement 1

Non-technological problems

A\ 4

Clarify technological problems

v
B lAri ; ; < TOC/TP (Thinking process) >
TRIZ (Theory of Inventive > \S/\I/Zalfélnti{]gg? l;ompetltors
Problem Solving) Dispersion of knowledge KM (Knowledge management)
v A

Effective use of
existing know-how

New solutions

 ’

Training program

- . )
TM: Taguchi Method (Quality Engineering)> Quality problems, claims of engineers

Cost increase, Design changes

Fire-fighting actions, Engineering information DB
3D CAD, FEM Analysis & design tools> Shortage in man power - -
y 9 | AN ( 9 P ) Design & computation
- documents

Product design, Manufacturing design

< Tolerance Analysis
TOC/CCPM (Project Management) > Prolonged development,
Delay to the market < FMEA

\ 4

TOC/TA (Throughput Accounting)> Products to the market >
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@ Conclusion: Aspects of Management

mpPAer

174

8 Steps for Innovation (John P. Cotter)

1. Raise the sense of crisis Kano method
2. Build the innovation team Mission of wild pikes
3. Create the vision and strategy QFD: Needs-quality deployment

4. Familiarize the vision for innovation

QFD: Quality-function deployment

5. Encourage members voluntary actions

TRIZ and TM

6. Achieve short-term success

Sales of new products --> Profits

7. Promote further innovation

Applying to other products

8. Establish the new ways

Install in the production system
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@ Conclusion: Reference

4 KOGHANEI

Products
Guide

* Actuator

i Valve
" Air filter / Regulator

" Speed controller / Fitting / Others
i Vacuum equipment / Vacoum pad
i Clean system squipment

i Automotive welding process
equipment

E:.Elﬂﬂtticactu-ﬂtﬂr
BEES i

" Static electricity removine unit

" Fluororesin equipment

" Products Guide

mpierny/

@ Member E-mail Magazine WERB Shop

" Technical Data Events

New Product Information™

2009.08.05

=D Expanded range of Mini Guide Slider MGA Series!

The product range has been expandad with Cylinder with Fear
piping ports, Long Stroke Cylinder for bore sizes 12-20mm, and
Stroke Adjusting Cylinder with Stepper, ate.

Detail L

" About KOGANEI ©

Contact us

2009.07.22

D Industry First! Using new solenoid technology.
New release of Hi-speed 2-port Solenoid Valve K2
Series!

Compact, high spead rezponze, large flow rate, low power

consumption are achieved. Enabling shorter tact times, Energy

zavitg of air consumption.

Detail L

2009.06.15

'm Announcement of "2009 Koganei Products
Guide"!

We have made "200% Kogansi Products Guide".
If wou want the mide click the "Detailed page” and the photo to

e
DHEA R
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