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Background
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Project Objectives:

* To introduce and promote the TRIZ method to local industry

* To strengthen the innovative potential of Hong Kong’'s SMEs
through training and mentoring in the use of structured problem
analysis and methods for generating breakthrough ideas

* To improve the local awareness of Intellectual Property and
how to use it as a key business driver

* To disseminate best practice use of the customized
methodology to industry throughout Hong Kong

* To enable companies to quickly learn the basics of the
methodology and to efficiently implement it into their
working practices

* To generate a number of real case study examples o (A .
20”
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Project Participants

E |

ASAT Limited

Clipsal Asia Limited

Nanma Manufacturing Company Ltd.

Orient Power Multimedia Ltd.

Printrite Technology Development Co., Ltd. of Zhuhai
Samsam Productions Ltd

Starlight International Holdings Ltd.

VTech Telecommunications Ltd.
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Overall Programme Structure

TRIZ Training:

1)  Basic . -
2) Intermediate

3) Advanced

Problem
Solving
Session
1

Problem
Solving
Session
2

Problem
Solving
Session
3

Report
Writing/
CD-Rom

Dissemination
Events:

- HK

- PRC

Remote Support

9 months duration

»

O days face-to-face TRIZ teaching

9 days face-to-face problem solving facilitation
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What Is The Problem?

Broader Problem

Original Problem

sglving this problem?

Why do | want to solve
hat else?

this problem?

Why else? ,
Narrower '
Problem ,
\ US6163665
(NB: procedure may be repeated to broaden or narrow the problem to more levels) JQJJJ”

The aim of this sheet is to get you to think about what your problem is, and at which level you are going to try and solve it \) [ }
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Case Study 1
Improved Packaging Design
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Initial Problem Model

user manual
e
—3p product
polybag protects
A
O/q,?
”{g ,@t‘}% printed cardboard box
i o
as
ot ,é_'\}d;\
$@
expanded foam sections eﬁ\f‘
T

bg
(8

Environment

The initial motivation for this projéct was a desire to get
more boxes into a shipping container. The expanded
foam section was viewed as the biggest opportunity

to reduce packaging volume 9 @
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Evolution Potential Of Current Packaging:

Srnart materialz

Controllabiliby Space zegmentation
Dezign paint Surface segmentation
b arket evolution Dbject zegmentation
Cusztomer purchasze focus b acro bo nano scale
M ono-bi-paly- ncreasing differences Webs and fibres
b orvo-bi-poly-4 arious objects Decreazing density
bl ano-bi-paly-Similar objects Increasing asymmetmy
b acro bo nano scale Boundary breakdown
b ano-bi-paly-4 arious abjects Geometric evalution of linear constructions
M ono-bi-paly-Similar objects Geometnc evolution of volumetnic constructions
Rhwtkinn cunrdinaticu’gn ) . Dynamization
chion coordination
— A—
— —
I N
Passive material One-way adaptive 2-way adaptive material Fully-adaptive material
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Translating The General ‘Smart Material’
Solution Trigger Into Practical Reality
- Knowledge Database
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Translating The General ‘Surface Segmentation’
Solution Trigger Into Practical Reality
- Patent Database

- B B e e R v v
SOOI STFEIEE

o B
@90o¢
Surface with protrusions Surface with protrusions Rough surface with 9 ~ Om"mm"
Smooth surface in 20 in 30 active nores Q( ’
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Partial Solution

Corner Plece
&V Product

(IP restrictions prevent disclosure of full solution)
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Case Study 2
Paper Bag Manufacture
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Initial Problem Definition

Detfect area

Defect area
Tracing Paper O
Paper Bag /’— Defect area
# ]
8] o A
\w
far Himele

Front -view aide-vew

Problem Description: After Gluing the tracing paper for the
paper bag cover, wrinkles happen on o

the tracing paper surface. 40% scrap. o (-
§

)
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Manufacturing System & Model

Step 1

Step 2

Metal R%.

N

—_

Paper — I

Slue

f/’

\f <

)

acratch Board

Alr hubble trapped between papers

]
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System Model

Tracing Paper
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Paper Bag Cover




ldentifying The Contradictions

Improving Factar Worsening Factor Frinciples

[Manutacturabiliy (4] E [Loss of Substance (251 = 34|[33][ 9 ][15

|we wizh to avoid wrinkling during manufacture, but glue s0aks into the tracing paper | 12]]13

M anufacturability (41] (= |Length/&ingle of Stationary Object (4] (= [13][17][14][15][ 4]
| 1B ]

|we wizh to avoid winkling during manufacture but the bwo papers are different thickness

|Other Harmful Effects Acting on System [40] (=] |Length/&ngle of Stationary Object [4) = 35 E E l E
|we watt to stop wrinkling but differential paper thickneses prevent us | 1003 [ I |
|I:Ither Harmful Effects &cting on Systerm [40] =l |Lu:uss af Substance [25] =] 40 i i E E

 BEECC

|we want to ztop wrinkling but glue soaks into the tracing paper

17

Another
Dimension

33
Homogeneous

35

Parameter
Change

=]

Prior
Counteraction

4
=

Periadic Action
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Chosen solution

File Edit View Options

= D& |3 %@

Help

=l

Get starked I Problem descripliunl Fesouces I Constraints I R edefinition I System MUdE|I Idealilyl Select TUU|I Trends of evolution  Principles | Contradictions I Evolutionary Potential I Knowledge 4 I L4

& Technical ¢ Business & Management

AT

-]
Prior
Counteraction

Counterweight

5 6 7
Merge Universal Nested Doi
‘ . .

¢~ Based on Random

" Goto: |

{~ By Appearance in batris " Basedon conflicts

P

A. Where an action contains both harmful and useful effects, precede the action with opposite or anti-actions to
reduce or eliminate the harmful effects

le 9. Prior counteraction

Prior

* Buffer a solution to prevent harm from extremes of pH Counteraction

* Make clay pigeons out of ice or dung in order that they do not have to be collected afterwards
* Use masking tape when painting dificult edges
* Masking objects before harmful exposure: Use a lead apron on parts of the body not being exposed to X-rays

B>

B. Introduce stresses in an object to oppose known harmful working stresses later on

* Pre-stress rebar before pouring concrete
* Pre-stressed bolts
* Pre-shrunk jeans

]

|3|00_|_=x\—’.g,H d|aH&” D}u|m|

|F|eady

| 443022005

r

According to the principle 9

Before gluing - Pre-wet the tracing paper and let it dry.
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Additional Improvements
-Evolution Potential Analysis |

Controllability Space segment tation

Spreader Blade

Doctor Blade

24 Eﬂ ) '
Glue Chamber F’*‘k— —

oy 3~
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Exploiting Untapped Potential

mm P o«

Plane 20-curve Axi-symmetric J0-curve Fully 3D

Smart materials

Contrallabilty Space segmentation

F
[ Mono bl aiiows biects Suface seqmentalion

]I Rhythm coordination ncreasing aspmmetiy
; Eoller
Applicator Blade Gl
Action ditati Geometric evolution of linsar constructi
Figure 17: Original Spreader Blade
Dynamization Geometric evolution of volumetic constructions

Excessive glue
Modified Applicator Blade %
@99os
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Liguid/Gas Field

Smart materials

Mong-bipaly ariows objects

Immobile Single joint MuRtiple joints Completely flexible
Improved
surface iD ;
profile on EHeaor
Doctor Blade

Elade

Foller \\\

Roller \.

Fhythm coordination

Dynarization Gieometric evalution of volumetric con

\“:

F e

7

Elrades‘:‘

Glue

» e A

Surface with protrusions
Smooth surface in?h

©2006, DLMann, all rights reserved

Surface with protrusions
in 3N

Oo@cmg

Rough surface with O @innovatiwn
active nores O j



“TRIZ has helped the production engineering team
extensively. The TRIZ process has introduced a pro
for identifying and then solving problems in both
manufacturing and product development. It was foun
extremely useful in developing new product concepts
as solving manufacturing process problems.”
Samsam Productions Ltd.
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Case Study 3
Home Karaoke Machine
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The Chosen Patent

e Patent No.

US 6,537,0/8 B2

e Date of Patent: Mar. 25, 2003

e Title:

e Functions:

©2006, DLMann, all rights reserved

System and Apparatus for a
Karaoke Entertainment Centre

Storing, transmitting,
displaying music, pictures and
sound from videos and audios
In any format for users to sing
or act along with



The Chosen Patent (Cont’d)

USER SUB-STATION

Viewing monitor Microphone Yideo camera

Network router

Modem Work station

Server

EE:

AN Audio /Video

T1
MAA song/play/movie

. &).J!ZQ
MAIN HUB LIBRARY SOURCES
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Components In The System

| Picture in picture ] Video monitor - q
Signal processor
T | |/I TV tuner
CPU +
Audio
DVD Mpeg decoder amplifier +
> — —
DVD Encoder Built-in —
Signal processor speakers
I3 !
Hard disc DVD / RW loader
A A \
4 \<|
Input and output source Input source Output
USB , Firewire AV discs DVD disc

©2006, DLMann, all rights reserved



Evolutionary Potential - DVD/RW

Decreazing hurman irvolvernent

Cantrallability

Reducing system complesity

b arket evalution

Customer purchaze focus
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Increasing azyrmmetny

Increazing use of colour

D4R

Dyramization

kM ona-bi-poly-Similar objects

b ono-bi-poly- anious objects

b onio-bi-poly-Similar objects

M ono-bi-poly-v anous objectsz



Evolutionary Potential — Video Camera

. Camera

Smart materialz

Decreasing human involvemnent J{-—ff

Increasing asyrmetry

Contrallability Geometric evolution of inear constructions

Reducing spstem caomplexity Geametric evolution af valumetnic constuctions

Dezign paint Diynamization

h arket evalution / t ano-bi-paly-Similar objects

}

Cuztomer purchaze focus b ono-bi-paly- anious objects

Inzreazing transparency Mono-bi-poly-Similar objects

Increazing usze of colour b onio-bi-poly-ifanious objects

—

Maono-bi-poly-Increasing differences

&Ooe

-
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Evolutionary Potential - Speaker

. Speaker

Smart matenals

Decreazing hurman involvernent Space segmentation

Controllability Surface segmentation

Reducing system cornplexiby Webs and fibres

Deszign point Increazing asymmetmy

I arket evolution Geometnic evolution of linear construchions

Customer purchase focus Geometnic evalution of volumetnc construch...

Increazing transparency Dynamization

Increazing use of colour Rhythm coordination

M ono-bi-paly- arious objects kM ono-bi-paly-Similar objects

Maono-bi-paly-Similar objects Maono-bi-paly- arious objects
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Eventual product:

All in one karaoke system
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Product Development Schedule

o 4/3/05 Cosmetic file received
« 14/3/05 Design review meeting
o 30/3/05 Preliminary pcb drawing
o« 7/4/05  Tooling start meeting

o 7/4/05 3D drawing finishl

« 5/4/05 2D drawing finish

« 16/4/05 Final PCB drawing
 30/5/05 1sttry shot

« 2/6/05 1steng sample

« 8/6/05  1sttry shot comment

e« 18/6/05 2nd try shot

o 21~22/6/05 PP ( Pre-production)
o« 27/6/05 2nd try shot comment

e 4/7/05  3rd try shot

« 8/7/05 Final try shot

« 12/7/05 Mass Production start
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“Through the TRIZ training, our company’s top engine ers
have learnt a new systematic method to be creative and
iInnovative. They will train their 70 plus engineers In how to
use TRIZ to solve many day to day problems. They also
found out that TRIZ was particularly helpful with m echanical
problems and also with cost reduction. We also hope to train
our factory staff to learn TRIZ in order to tackle wastage in
the factory.”

Starlight International Holdings Ltd.
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Putting It All Together

Y &
©Ce
ot
\\ g‘: %
® o
'S Uoooc

©2006, DLMann, all rights reserved



.S. Patent Mar. 16, 1993 Sheet 1 of 11
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( +/-1degC) 12/dc 1sec
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Customer Purchase Focus 5

Design Methodology

Design Point

Increasing use of Senses

Reducing System Complexity

©2006, DLMann, all rights reserved

Heat Pump

«Reducing Energy Conversion

|~

Revised by
2005 Jan

Control Ability

/

- Desired temperature control(pulsate
power input)

N/

-increase Fydmction pointg

Mono-bi-poly-Various Objects

\

Mono-bi-poly Increasing Differences @90e¢

Decreasing Human Involvement



(s s

By product heat problem

Heat
energy
transfe
r

Heat

transfer
surface
#1

Build a
insulation to
destroy the by
product heat
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Heat
transfer
surface
#2

Build or destroy
. a S field-
decomposition

Power consumption

Helpers- circuit to create a
Uﬁe of impulse current
phase Energy

transition supply for

conversion impu|se

ooling!

Electricity

supply
(batteries)




Metaltic touching
probe (to direct the
heat/cold effect to

the 1iser)
the-useh

Heat pump
(to create the
temperature

difference)

Plastic housing
(insulator for the
heat transfer

curfacecs)
sHHaces)

Controller circuit
board (use 555
counter to generate
impulse current for
the heat pump)

mle (4 A /

Stk (t0 direet
the harmful by
product heat/cold
effect out from the

————system)————
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Cable from
heat pump to
the PCB |
—_—
—
B Connect to
the power
source
(batteries)
X [
Motor (to B
create the
vibration)
Eccentric rotor (to
magnified the
vibration/massage —
magnitude) @99,4




“The TRIZ programme has been extremely valuabletoou r
company. Direct benefits of the TRIZ programme inclu  ded
the development of much stronger Patent application s. We
will be applying the TRIZ method to all our future

development projects”

Nanma Manufacturing Company Ltd.
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“The TRIZ programme has been extremely valuable to AS  AT.
Indirect benefits are that the engineering team can use the
methods back in the company to develop more ideas o f this
Innovative nature. The future R&D plan will referen  ce the
TRIZ tools and method. We plan to use TRIZ over the  coming
years to serve as a tool in developing new projects for

Improving our assembly process yields, quality, cyc le time,
package designs/reliability and other cost saving projects.
Successful deployment of any of these solutions loo ks set to
reinforce the long-term competitive position of the company.”
ASAT Limited

“TRIZ has been extremely useful to our company. Ith  as not
only taught us how to generate innovative ideas but has
assisted us in systematically finding innovative so lutions to
our on-going problems. Our team is now better posit loned
creatively to generate breakthrough concepts. T
Clipsal Asia Limited S JJ
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“The team plans to continue to use TRIZ in the devel opment
of new products and to assist in solving manufactur Ing and
distribution problems.”

Orient Power Multimedia Ltd.

“The TRIZ programme has been extremely valuabletoou r
company. We plan to use TRIZ extensively over the  coming
years to develop new projects. We plan to grow the TRIZ team
from its current 5 members to a further 5 over the next 6
months. We also plan to introduce TRIZ to other dep  artments
such as engineering, marketing, production and indu strial
design over the next twelve months. TRIZ has proved to be

an excellent method for our company and will be piv otal to
helping it achieve its mission. We have put proces  ses

In place to ensure TRIZ is used by project team mem  bers at
various stages in the product development process.” —_
Printrite Technology Development Co., Ltd. of Zhuhal J: "J
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Overall Results

* Millions of dollars of additional revenue generated
* Millions of dollars of cost savings accrued

* At least one new patent application per company
(many have now completely changed their IP outlook)

* Workshop materials, books, software tools translated
Into Chinese

* Follow-on programme in preparation
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WwWw.systematic-innovation.com

«Strategic Studies

*Opportunity Identification Services
*Problem Solving

|P Strategy
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