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Abstract ：  

While working on the development of induction heating and struggling with the 

establishment of CAE technology, I was able to introduce several types of analysis software 

such as 3D CAD and JMAG. 

Although the effects of CAE or its results were not understood at the time, I continuously 

made effort to build upon it's results and promoting CAE to other designers. 

A dedicated analysis team was established 7 years ago for the purpose of logistics support, 

and at present we support various areas such as design, development and quality 

assurance etc.. 

Since the beginning of CAE introduction, my biggest issue up to this day is how difficult it is 

to appeal how cost-effective CAE can be. 

In my lecture, I will introduce some of the early cases when JMAG was first introduced, my 

analysis techniques that I acquired through trial and error and the drive to promote CAE, and 

examples of effectively calculating fixed quantities in cost effectiveness. 

December 7-8, 2011                                             JMAG Users Conference 2011 

 

 

 

 
 
 
 
 

13 - 1



Product Development Department
Analysis Team

Norihide Fujiyama

1. Company Introduction

2. The Story Behind CAE Introduction

3. The Role of the Exclusive Team

4. An Example of Cooperative Supportp p pp
in Concept Design

5 R di S l C t ib ti E l ti5. Regarding Sales Contribution Evaluations
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Pursuing our dreams in technology and brining products 
with value to you.
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Product Development Product Development 
DepartmentDepartment

C
ore 

C
ore 

Techno
Techno

Vacuum CarborizingKCF Carburizing FurnaceA very high efficient heating element 

Heat Treatment Heat Treatment 
Industrial EquipmentIndustrial EquipmentMoldatherm HeaterMoldatherm Heater

DepartmentDepartmentology
ology

Vacuum Carborizing
Furnace

gy g ff g
and functional insulation vacuum-

molded into a single-bodied heater unit. 

Electronic Electronic 
Industrial Furnace Industrial Furnace 

Mesh Belt Conveyer
Furnace

EquipmentEquipment

Clean Batch System

Semiconductor Semiconductor 
EquipmentEquipment

Scientific Heating Scientific Heating 
EquipmentEquipment

Induction Heating 
High Speed Heat 
Up and Cool Down Tube Furnace

EquipmentEquipment

N.Fujiyama2011.12.8. 5

Up and Cool Down
Equipment Small Mesh-belt 

Conveyer Furnace
Roller Hearth Continuous Furnace

On the front…

2000

How should we heat it to make it uniform and even?

How much time do we need for heating?
2000

How does it flow at high temperatures?

What kind of concentration distribution
does the atmosphere gas have?

1000

Distortion?

What kinds of transformations will 
distortions from heat have?

does the atmosphere gas have?

500

Measurement equipment 

I’d like to do actual machine verification, I’d like to do actual machine verification, 
but…!?but…!?

Intuition

Experience200

Normal
temperature

limits

No time or money

Visualization is tough
Confidence

N.Fujiyama2011.12.8. 6

No time or money

We must break away!We must break away!
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N f lN f lNow, for our roleNow, for our role

N.Fujiyama2011.12.8. 7

The 3 PillarsThe 3 Pillars

(1) Analysis support through cooperation between the analysis 
designers and each departmentdesigners and each department

Adjusting speed and precision according to the other party

(2) Education and promotion from the analysis
designers

Planting awareness and managing the environment through analysis 
techniques

(3) Educating by level (management, administration, and operations
levels)

Producing effects that establish an aim

N.Fujiyama2011.12.8. 8

Producing effects that establish an aim
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(1) Analysis support through cooperation between the analysis developers and (1) Analysis support through cooperation between the analysis developers and 
each divisioneach division

We’ll just have to meet halfway

Pieces of information Pieces of information 
from outsidefrom outside

In reality…In reality…

Knowledge and experience are necessaryKnowledge and experience are necessary
But…But…

C iC i Knowledge and experience are necessaryKnowledge and experience are necessary
It’s a tradeIt’s a trade--off between precision and timeoff between precision and time

Simplification of phenomenaSimplification of phenomena
Confirmation of actual measurements isConfirmation of actual measurements is

Even if I want to, I’m busyEven if I want to, I’m busy
I don’t know when to use it.I don’t know when to use it.
I can’t bring it out because I I can’t bring it out because I 

feel uneasyfeel uneasy

CooperationCooperation
SupportSupport

But it’s easy!But it’s easy!
It’s fast!It’s fast!

With thisWith this With thatWith that
No experimentNo experiment No trial productNo trial product Confirmation of actual measurements isConfirmation of actual measurements is

necessarynecessary
I didn’t want to use it to I didn’t want to use it to 

begin withbegin with

N.Fujiyama2011.12.8. 9

Winning over the Winning over the 
supervisor’s trustsupervisor’s trustI’ll i CAE b lfI’ll i CAE b lf

Let’s try using CAE againLet’s try using CAE again

Concept designConcept design Narrowing down ideas, pointing to a directionNarrowing down ideas, pointing to a direction

supervisor s trustsupervisor s trustI’ll try using CAE by myselfI’ll try using CAE by myself

Speed

Detailed designDetailed design A foundation for fixing the specs and a A foundation for fixing the specs and a 
support for the numberssupport for the numbers

p

Precision

R&DR&D Predictions of unknown phenomena and an Predictions of unknown phenomena and an 
appendix for theoretical foundationsappendix for theoretical foundations

ServiceService Assistance in determining the causes of trouble,Assistance in determining the causes of trouble,

Precision Speed

Precision SpeedServiceService Assistance in determining the causes of trouble,Assistance in determining the causes of trouble,
confirming the validity of countermeasuresconfirming the validity of countermeasures

SalesSales Helping enhance presentation materials, visualizing Helping enhance presentation materials, visualizing 
the inside of a hot furnacethe inside of a hot furnace

Speed

p

the inside of a hot furnacethe inside of a hot furnace

Winning over the Winning over the 
t ’ t tt ’ t t

N.Fujiyama2011.12.8. 10

customer’s trustcustomer’s trust
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G i i th i t tG i i th i t t
Quickly!Quickly!Not making the other party feel a burden by cooperating 

tightly with them

(A sense of discomfort)

Clearly!Clearly!Gaining their trustGaining their trust

Immediately understanding what theImmediately understanding what the The ability to see into their intentions characterThe ability to see into their intentions character

yy
Accurately!Accurately!

Immediately understanding what theImmediately understanding what the
designer is sayingdesigner is saying

Putting together phenomena for Putting together phenomena for 
simulationssimulations that get to the root of the problemthat get to the root of the problem

The ability to see into their intentions, character,The ability to see into their intentions, character,
and things they are not yet aware ofand things they are not yet aware of

The ability to convert design words to the analysis The ability to convert design words to the analysis 
problemproblems u at o ss u at o s t at get to t e oot o t e p ob et at get to t e oot o t e p ob e

Judging whether the analysis is possibleJudging whether the analysis is possible

Calculating the time necessary for Calculating the time necessary for 

p ob ep ob e

The ability to understand potential through skills and The ability to understand potential through skills and 
resourcesresources

The ability to prepare an analysis plan that fits the designThe ability to prepare an analysis plan that fits the designg yg y
analysisanalysis

The ability to prepare an analysis plan that fits the designThe ability to prepare an analysis plan that fits the design
processprocess

Absolute attendance for design meetings, always extract analysis support items

(Communication between the designers and the analysis developers)(Communication between the designers and the analysis developers)

N.Fujiyama2011.12.8. 11
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(Only changing the(O y c a g g t e
settings)

(Only changing the 
settings)

(O l h i th(Only changing the
settings)

N.Fujiyama2011.12.8. 13

Analysis model
Joint development with Mitsui Engineering & Shipbuilding Co., Ltd. 

Because it sufficiently
accounts for diffusion
of the magnetic flux 

12 zones

into the air

Graphite Q t

IH coil

Power-supply frequency

Air layer

Graphite Quartz pp y q y
Graphite geometry
Graphite and coil distance
Each zone’s current value

Graphite

InsulationIH coil

Each zone’s current value

The points are speed and 

N.Fujiyama2011.12.8. 14

A cross-section of the experimental 
equipment The entire analysis model

uniformity!
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The appearance during heating

Good results, 
with a difference of 

under 10%

N.Fujiyama2011.12.8. 15

Heatup characteristic comparison 
(In-plane max. temperature)

Radial direction temperature distribution comparison 
(After 180 seconds)

Results and AnalysisResults and Analysis

Regarding CostRegarding Cost--BenefitBenefit
PerformancePerformance

N.Fujiyama2011.12.8. 16
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Contents of themes with Contents of themes with completed completed analysisanalysis

Structure
analysis

Thermal fluid

15
EM field
analysis

2

8%

T t l b f l t d th 28

1139%

Thermal fluid
analysis

53%

8%
Number of internal analysis request themesNumber of internal analysis request themes

EM field
l i

10%

Contents of themes with Contents of themes with uncompleteduncompleted analysisanalysis

Total number of completed themes: 28

Structure analysis29%

analysis

134
3

5

Structure analysis29%

Thermal fluid analysis
61%

T t l b f l t d th 31

6
5

Total number of request themes: 59

N.Fujiyama2011.12.8. 17

Total number of uncompleted themes: 31

2003: Against the 28 themes with complete analysis

Qualitatively surveying the results from the departments that requested analysis

(Multiple answers per theme)

N.Fujiyama2011.12.8. 18
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Deciding on precision or     Human and trusting relationships (Sales, tech)g p
speed to suit the other party

Communication

The user’s point of view
Footwork

If there’s no one in-house then look
Make an ally!Steady effortSteady effortOnly for those who are 

eligible If there s no one in house then look
outside:

g
Determine the application range
Arrange the environment
Persistently follow up

Building up resultsBuilding up results
SBD Users Technical Research Conference

SWJUG / SWCNSWJUG / SWCN

CAE Forums ...etc

Narrow down the eligibility
From: KKE VISION 2007 Keynote Speech “Educating Thought Leadership”

Ikujiro Nonaka (Hitotsubashi Graduate School, Professor Emeritus)N ow dow e e g b y
Narrow down the targets

Ikujiro Nonaka (Hitotsubashi Graduate School, Professor Emeritus)

N.Fujiyama2011.12.8. 19

Never give up, no matter what!Never give up, no matter what!
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