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Global trends in production translate into adapted manufacturing
processes and altered demands for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making
Global Trends in Production

Higher customer Shorter product life . . . Increasing raw material
Globalizing markets In time delivery .
demands cycles prices
More sophisticated & Decreasing pay Shrinking profit Need for reliability Higher material
individualized products back periods margins Man-days
|
( oo ;]w I |
¥ <
Products © Material
Customer
Higher tool Local producing industry |
complexity Less too| Reliable  Higher
Less man-days t0OIs material
man-days/part d O efficiency
(¥ ]

(@)
Local tool makers

The tool and die industry is the key partner for the international manufacturing industries
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Its crucial position in the value chain results in multiple requirements
for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making

Product
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S c
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Production

Goals of Product
Development

® High amount of standards
in design and planning

B Focus on innovation

m Short lead times in
procurement

®m Adherence to planned
man-days

Main goals of value chain

m High flexibility and production quality
®m Short and reliable lead times

m Adherence to competitive man-days
structure

Overall optimum per produced part or

Total Cost of Ownership

Goals of Production

® Robust processes with high
guality and less
breakdowns

® Automation in production
and assembly

®m First-time-right during run
up

m Little expenses for
maintenance and repair
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A successful toolshop enables both:
Innovation in development and productivity in production

Technological and Organisational Capabilities in Tool and Die Making

Development to
Production
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From Tool Development
to Tool Production

Production Todl Togt
Planning Production Assembly
L
\ |

— Enabling Innovation in Development through ... -

m ... Definition of a set of core competencies

m ... Adherence to high quality requirements
throughout the employees

m ... Early integration into product development

®m ...Improving its own product- and process know-
how constantly

— Enabling Productivity in Production through ... -

®m ... Use of modular, standardized components
®m ... High quality tools

®m ... Internal process orientation to guarantee shortest
lead times with high adherence to delivery dates

m ... Continuous improvement by constant exchange
with the tool operating in production
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A successful tool room is much more than the sum of its machinery

Technological and Organisational Capabilities in Tool and Die Making

Perspective— Order Processing

® Which standards in order processing enable unique
tooling?

Perspective — Product

m What standards can be used in a client-individual
tool?

| :
Common part 21,2% i
guota 38,3%

Present

B Future

Perspective — Strategy

® What are the core competencies of the tool room that
enables it to outperform its competitors globally?

Strategic targets

Status quo

Perspective — Process Chains

® What technological process chains support the tool
room’s core competencies in the best way?

T
w ¥
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A sound understanding of all relevant aspects of technological and
organisational capabilites is the key to successful tool and die making

Technological and Organisational Capabilities in Tool and Die Making

Project Proposal Duration: Man days: Support:
» Technological and Organisational Capabilities 2 days 4 (chief WZL/ WBA/ IPT
in Tool and Die Making engineers)

Day |

m 17:00-17:30:

10:45 - 11:00:
® 11:00-12:30:

m 12:30-14:00:
m 14:00 - 15:30:

m 15:30-15:45.
m 15:45-17:00:

Dr. K. Kuhlmann & K. Arntz
®E 09:30-10:00:
®m 10:00 -10:45:

Welcome

Trends in Tool and Die
Making

Break

Classical Production
Technologies at a Glance

Lunch

Standardization of Product
and Order Processing

Break

Synchronization of Order
Processing

Wrap Up

Day Il
Dr. K. Kuhlmann & K. Arntz
® 09:30-10:00:

10:00 — 10:45:

10:45 - 11:00:
11:00 — 12:30:

12:30 — 14:00:
14:00 - 15:30:

15:30 — 15:45:
15:45-17:00:

17:00 -17:30:

Welcome

Successful Strategies
in Tool and Die Making

Break

Development of Efficient Process
Chains for Tool and Die Making

Lunch

Process Chains “of tomorrow” for
Tool and Die Making

Break

Final Discussion on Capabilities
in Tool and Die Making

Wrap Up
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The has a strong focus on offering 'III—III=‘
training in design, tooling, and automation h Hyderabad gl

Introduction

® Business Focus [Revenue]

// p— B Manufacturing
1/ I:I Training

® Manufacturing

[ ] Sheet Metal Tools
Bl Component Production

[ ] other
® Hyderabad (Andhra Pradesh) Market
Now: Strong industries in aerospace,
automotive, and defense ® Training [Trainees Trained]
Future: Aerospace is expected to
continue being a key industry 9500
® Customer Industries 4.448 4.862 6365 get
Aerospace, automotive, defense, j_-_- e
explosives/ incense
2009-10 2010-11 2011-12 2012-13

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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The reference group contains companies which are Fo=mn=

h Hyderabad

comparable to the tool room

-

Business Location

Employee Structure

Germany
Bl Western Europe
100,0% Eastern Europe
I Rest of the world

Range of Products*

-<50
B 50 - 100

Market Access

100% 50% Internal
B External
17% 17%
0%
Sheet-metal Injection Die- Massive Others
Processing Molds Casting Forming
Tools * Multiple enumerations possible
© WZL/Fraunhofer IPT L Slide 8
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Technological resources are the enabling factors of a 'III—III=‘

successful tool room U Hyderabad g
Analysis Technology (I/VIII)
Average Age of Milling Machines [years] Findings
) OB+ + 1 ms m The average age of milling machines
8 Is lower in comparison to other

reference groups

Degree of Automation: Milling [%]

® There are many old, unproductive

4550 578 697 . . .
01 e B+ 0 ma_chlnes (also mllllng_ machines)
1399 which were not taken into account
" Ihis high number s noficeable as
the value is much higher compared
104@ 1,17 1,52
1 — @ 25 to other reference groups

10

Additional Machines (Usage Time < 750h p.a.) [%]

226 28,9 33,6

0 I : : —@—— 20— 00— : : O— 64,7
59,5
1] Average DB @ Average MSME TR @ Reference Group Ocitp Hyderabad

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Technological resources are the enabling factors of a usn="
A

successful tool room

h Hyderabad

Analysis Technology (11/VIII)

Average Age: Sink EDM Machines [years]

6 10,7 13,8
15 @ HODH+——+HD— 21
10
Average Age: Wire EDM Machines [years]
8,5 12,8
2 —+—0O— 7, : : : | 20
8@ 10

Average Age: Grinding Machines [years]

15,8 20,3
3 [ —O— O —— : : | 30

7 16

Average Age: Turning Machines [years]

11,7

Machines per Operator: Sink EDM

10 1,72
0 : : HO— : : : : | 4
1@ 18@
Machines per Operator: Wire EDM
1,64
0 [ : —0O— DD : : : : i 4
T 16D 18

Machines per Operator: Grinding

2225
0 —@— : : +FO— | 6
221D 5

Machines per Operator: Turning

1,75 2,5
1 —— : ', : : +O— | 4
1,8@ 35

0 [ : —O-+—— : : : : i 31
8 12@13
1] Average DB @ Average MSME TR @ Reference Group Ocitp Hyderabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y
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The economic application of technological resources is Nusn=wW

described with the technology organization h Hyderabad
Analysis Technology (l11/VIII)

60 Annual Operating Time: Milling Machines [h/a]

3080 @3.686
50 750 I : : O—+Q— : ' 6.000
2.340 3638@
'o\?40 Capacity Utilisation: Milling [%]
g 64 78
b 30 0 —t—t+—@-2—O+ : : : : : | 254
-g 7@ %
220
:
(O]
= 10 200212 317
) 3 —— @ : — 50
0 19@

Milling  Sink-EDM Wire-EDM  Grinding Turning
CITD Hyderabad = Average MSME TR
Reference Group = Average DB

The annual operating time of the most important technology is low

1] Average DB @ Average MSME TR @ Reference Group Ocitp Hyderabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT ? } Slide 11
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The economic application of technological resources is Nusn=wW

described with the technology organization

h Hyderabad

Analysis Technology (IV/VIII)

Annual Operating Time: Sink EDM Machines [h/a]

1.949 3.142
390 —t—@-O—+—+ : 8.000
2340  @3.265
Annual Operating Time: Wire EDM Machines [h/a]
3.889 5.224
775 [ —Q —0) —— : : : { 8700
2340 3875@

Annual Operating Time: Grinding Machines [h/a]

2.038 3.506
220 [ : : —~O— —— : : { 5200
2.158 @2.340

Annual Operating Time: Turning Machines [h/a]

Share of Set-up Times: Sink EDM [%)]

159 217
——tZ 00— : : : : | 50
1820

Share of Set-up Times: Wire EDM[%]

16 36,3
—+OH —— : : : : t | 100
18@20

Share of Set-up Times: Turning [%]

12 157 20
—t—i—@D0O : : : : : | 50
17,7

Share of Set-up Times: Grinding [%]

2,037 @ 2.31 1516,9 @20
500 I : — : : : : : : {  6.000 OO : 45
2204@ 200
23400
1] Average DB @ Average MSME TR @ Reference Group Ocitp Hyderabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y Slide 12
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The economic application of technological resources is  Fm=m= "
described with the technology organization h Hyderabad gl

Analysis Technology (V/VIII)

Findings

® The overall performance of the machinery
is on a high level whereupon the milling
and wire-EDM machine are on an

‘ average level
m Sink-EDM, grinding and turning machines

‘ are characterized by high machine
performances

® The technology portfolio shows that there
Is still potential for the milling technology
by upgrading the machinery

Technology Performance

»
>

Technology Relevance
@ willing @ sinking wiring @ Grinding @ Turning

The high performance values are sufficient but it has to be taken into account that there are many
unproductive old machines within the tool room
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information: 'III—III=‘
Data for machine performance analysis h Hyderabad gl

Analysis Technology (VI/VIII)

Average Share of Production: Grinding [%)]

Average Share of Production: Milling [%]

10,6 12 13,8

40434050
0 [ : : : @2 : : : : i 9% 0 [ : : —@-D-20 : : : : i 30
490 15
Average Share of Production: Sink EDM [%] Average Share of Production: Turning [%]
18 12,6 41 103@12
0 B——0OQ0— : : : : : : | 65 0 —@—+0— : : : : : : : | 75
10 147 100
Average Share of Production: Wire EDM [%)]
154 @172
0 [ : — : 60
150 @19

7] Average DB @ Average MSME TR @ Reference Group Ocitp Hyderabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information: III—III=‘
Data for machine performance analysis h Hyderabad gl

Analysis Technology (VII/VIII)

Performance: Grinding Machines

Performance: Milling Machines

41 467 535 233@ 268
0,72 L : : : : —O—+—+@— : i 6% 0 L : : : : —2— ~O 4,91
4690 221@ 415
Performance: Sink EDM Machines Performance: Wire EDM Machines
2,36 3,58 5,96 419 @46
0 [ : : —H —— : : HOOH 6,41 0 [ : : : : : oo+ : : | 6,22
6,2 375454@
Performance: Turning Machines
3,25 3,76
0 [ : : : : —2———O+—— 6,34
4,04 4,88
7] Average DB @ Average MSME TR @ Reference Group Ocitp Hyderabad

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Tool-oriented and workpiece-oriented automation differs
between countries and depends on the wage level

Hyderabad

{m—mf‘

Analysis Technology (VIII/VIII)

Automation Procedures: Milling

Dhata InBorface (CAM)

DHC [Datas Numaricsl Contral)
Ratooling Dovice

Warkpiece Pallatizing

Tool Prosetting

Workpisce Presetling
Invtagrartesd Bbo s Laresmo i
Handling System

Rabats

Job-Management®

Blachine bnterlinking

19,5%

41,4%
13,8%

20

67,8 %

—s

713%

60

89,7 %

Automation Procedures: Wire EDM

DNC (Data Numerical Control) 543 %

Retooling Device | 14,3% ‘

Workpiece Palletizing 371%
Tool Presetting 86% ‘
Workpiece Presetting 271%
Integrated Measurement 229 9|6

Handling System
Robots T1%
Job-Management* 31,4%

Machine Interlinking 71%

20 40 60 80 100

Automation Procedures: Sink EDM

Data Interface (CAM)

DNC (Data Numerical Control)
Retooling Device

Workpiece Palletizing

Tool Presetting

Workpiece Presetting
Integrated Measurement
Handling System

Robots

Job-Management*

Machine Interlinking

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

57,1%
‘ I 57,1%
‘ 47!1 %

25,; %

28,6 %

: 52,9%
18,6 %
0 20 40

42,9 %
| |

80

Automation Procedures: Grinding

| !
Data Interface (CAM) 475%

|
DNC (Data Numerical Control) 40 %
|
Retooling Device 35%

Workpiece Palletizing | 10 %
Tool Presetting 20%
Workpiece Presetting 17,5 %
Integrated Measurement 15%

Handling System

Robots 5%
Job-Management* 35%

Machine Interlinking |0 %

[} 20 40 60 80 100

I VSME Hyderabad 2011

© WZL/Fraunhofer IPT
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The organisational capabilities are the key to process 'III—III=‘
efficiency and sustainable development of a tool room h Hyderabad gl

Analysis Organisation (I/1I)

Delivery > 1 week after agreed date [%] Findi ngs

2 2% ® The Tool Room has the worst due date reliability —
’ 10; S——F—+—+———0 no orders were delivered on time

B The lead times for sheet metal tools are on a

competiive level - tool dimensions difer

51 83 152 compared to the specific reference group
0 [ : ——+ : —— : : i 231
%0 ® The product quality meets the customer demands

better than all reference groups

Customer satisfaction, complaints after 2nd examination [%]

® The focus customer portfolio is not being
VOGO w employed to increase the organisational capability
2 of the Tool Room

" The produc porfoli featres a reat diversy

from tools over components to fixtures

2,8 54 12,5
1 <1)—0 H—+——t———————+—+—— 19 ® The organisational structure has to start with a
sound product portfolio to enhance process quality
] Average DB @ Average MSME TR @ Reference Group Ocitp Hyderabad

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The organisational capabilities are the key to process 'III—III=‘
efficiency and sustainable development of a tool room h Hyderabad gl

Analysis Organisation (l/11)

Findings
38 397407 ® The average age of the employees is compareable
o9 40%‘ — ® to all reference groups — the different demographic
characteristics between India and Germany are
not noticeable in Tool Rooms
150157 194 ® The average job tenure shows extensive
o e e experience among the work force

® Organisational capability for meeting crucial

process parameters has to be intergrated into the

3,9 9 culture going forward
02 >O+—+P+—F+—F—+—+——
41@ 5

The most relevant process parameter in tool making is neglected entirely at CITD Hyderabad — The
product portfolio and production planning and control have to be addressed immediately

] Average DB @ Average MSME TR @ Reference Group Ocitp Hyderabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Education is the backbone for the upgrade of a=mn= ‘
capabilities and future innovation and development h Hyderabad gl

Analysis Training

Findings
B A . m The general findings do also apply to CITD

(wea) _—— Ty~ ‘é Hyderabad
- - ® The enhancement of available facilities for
m — g 40 HISHIS increasing intake capacity is the right step for
successfully facing a growing student body

General Finding: Lack of advanced training _ _
®m Strengths are courses with regard to automation

and systems

Function-orientation &

® The field of automation and process-orientation will

= S e gain value over the next years and should be
. established as the focal point of the training
process-orientation X programme
General Finding: Lack of process-orientation ® The know-how about automation and systems

should be used to transfer these competencies
into application for manufacturing and tool making

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the findings In the three areas analysed 'III—III=‘

with regard to their respective capability h Hyderabad gl
Key Findings
Q) strengths () L Potentials £
Technology Technology
® High overall machine performance ® Very time-consuming set-up process
® Multiple machine work ® High number of unproductive machines
Organisation Organisation
® High product-specific know-how of m Lack of process structure in all
employees departments involved into order fulfillment
Training m Lack of post-calculation
m Competence in automation as well as m Lack of process quality
transfer and embedded systems .
Training
m Incl_uspn of managerlal and organizational m Lack of exposure for students to EDM
topics in curriculum :
manufacturing process
® Integration of trainees into the
manufacturing process

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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The target state serves as reference point for the a=mn= "
orientation of the next development steps U Hyderabad g

Target State

CITD Hyderabad Vision
Develop competencies by transferring the extensive know-how on automation
and systems in manufacturing applications. Continue to strengthen the
training expertise in automation and systems

Mission Technology Mission Organisation Mission Training
® Adjustment of the m Development of a milestone ® Intensification of training
technological ressources and process structure activities on automation and
ifi : . systems
Eeroﬁﬁzsrr?:n?;] ;?es,sggt(: Ir]:\(;tal ®m [ntegration of training know- y
{ ql q ; how into manufacturing m Set-up of courses addressing|
00's and componen application the interference between

production manufacturing and

m Design of strategy defining automation and systems

the future focus of
manufacturing activities

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Technology roadmap and investment advice: improvements
in the fields of machines, equipment and infrastructure

Explanation of Technology Roadmap & Investment Advice

erformance vs.
Relevance

Target State
3

n

’0

Technology Performance

g

Technology Relevance
@ Tech.1 @ Tech.2

Tech.3 @ Tech.4 @ Tech.5

P —

Product
Requirement

Sheet-metal
Processing Tools

Injection
Molds
Massive
Forming

Bottleneck Analysis

Capacity Utilisation: Bottleneck Technology
100%

0% o
Tool Room Average DB Average Reference
MSME TR Group

Infrastructure

© WZL/Fraunhofer IPT
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The most relevant technologies need the highest
performance to increase production efficiency

Explanation of Technology Roadmap & Investment Advice

Current State Target State

a

The technology with the
highest share of
production provides the
greatest proportion of
value-added and is
therefore most relevant

The higher a
technology’s relevance
the more important is its
performance and so its
optimization for the TR’s
operational performance

..0

Technology Relevance

Technology. Perfermance
Technology. Performance

A 4

A 4

Technology Relevance

@ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5 @ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5

In order to increase value-added in the most efficient way the TR has to focus on its core technologies and to improve
their performance as they have the highest impact on the overall operational result

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Investments in machinery that focus on TR’s specific core

technologies highly increase its product competitiveness

Explanation of Technology Roadmap & Investment Advice

Average Share of Production: Milling [%] Performance: Milling Machines
0 F——tt+—0-00—0—+H——+— 96 | |0,72— ——+—0—0+0— — 6,94
47 60 372 @48

37 434
————O—
47 60

{k
©
o
=
@
£ Set Point
(o
S
o
o
>
(@)
o ®
S
j=
e
O
L >
= >

Technology Relevance

@ Milling @ Wiring @ Grinding @ Turning

—O0—@+2—0—

& 129467 ;

ir2  432@ |

The investment recommendation consists of
a large-sized milling machine
and a medium-sized milling machine

The technological
performance has to
increase with ascending
technology relevance,
as those technologies
create the highest value
add.

Application Examples

— Sheet Metal Forming

Share of Production
Milling
Turning
Grinding
Sinking
Wiring

Relevance

© WZL/Fraunhofer IPT
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Applying the principles of the 5S-Method leads to a work
space that is organized for highest efficiency and effectiveness ——

Explanation of Technology Roadmap & Investment Advice

BET Bl k e WA e R

Sort out

Getting organized

Clean up

Standardization
. Secure and
SiltSHise constantly improve

The 5S-Method helps to create a save,
clean and tidy workplace.

Not every tool room which maintains a clean and tidy workplace is
good, but every good tool room operates in a clean and tidy
workplace.

© WZL/Fraunhofer IPT ? M} Slide 25
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A standardized and efficient tool production can be achieved
by investing in modern high-performing machining eqUIpMent e
Explanation of Technology Roadmap & Investment Advice
m Standardized assembly benches lead to
maximized learning effects and et - =tane Slieeton
rationalized processes as process @ 8
standardization is improved § @
® Improving and modernizing peripheral 8
equipment results in lower production 8
costs due to lead time reductions and o
rationalization

Zero-point
clamping system

7]
ob/;/o Tool
a/ Standardization
Automation Uil ey
Improvements

®m Decrease of in-machine set-up times due to
automated and standardized tool change
procedures

Assembly
benches
‘whlk’h I

® Technical equipment enhances machining
capacity as both processing time and non
productive times are reduced

/ M} Slide 26
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Since the infrastructure aspect is an intregal factor for the usn="
Tool Rooms, this dimension is covered by the roadmap [ raeravac

Technology Roadmap & Investment Advice Investment recommendations

B Infrastructure ‘

- Renewal of old manufacturing and assembly floors

g Manufacturing (partial)
T ‘ and assembly
£ floor — Use of standardized assembly benches with defined
ﬁ equipment (hammer, file etc.) and a visible order
= - Use of manufacturing work places with standardized
______________________ equipment (clampings etc.) and a defined order
" Large Milling ® Machines
._qé machine _ - Large-sized CNC milling machine (DMG NHX 5000,
e M_et_:ilum 5500, Hermle C42 or comparable) for large parts, so that
= Milling a 3-axis machine can be suitable
machine . . - .
______________________ — Medium sized CNC milling machine (Hermle C30, DMU
A bl Clamping 50 and comparable) with a high accuracy, automated tool
. bzﬁirr:‘esy systems and changer and the possibility for a high automation degree
“g’_ pallets ®  Manufacturing equipment
E— Standardized - Zero-point clamping system (3R etc.)
manufacturing _ pallets
places

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III—III=‘

and the target state with regard to technology h Hyderabad gl

Advice Technology

Short-Term Measures

Target: Enhancement of milling capabilities
» Standardization of milling tools and determination of process parameters
Result: Number of milling tools is reduced which results in process improvement possibilities

Target: Reduction of set-up times
» SMED Workshop
Result: Action plan for efficiency improvements within the manufacturing department

Long-Term Measures

Target: Reduction of in-machine set-up times
» Implementation of zero-point clamping systems and pallets
Result: The process uses zero-point clamping systems and in-machine set-up times are reduced

Target: Enhancement of overall machinery performance
» Disinvestment of old (manual) machines
Result: Machinery is adjusted to the requirements of a modern production

Proposed Project Duration: Man days: Support:

» Standardization of all relevant manufacturing resources 10 months 20 WZL/ WBA/IPT

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III—III=‘
and the target state with regard to organisation h Hyderabad gl

Advice Organisation
Short-Term Measures

Target: Establishment of milestone process for the entire order fulfillment process
» Design of structured milestone process for order processing
Result: Structured process with detailed milestone for increased process quality

Target: Use of training competencies to create added value in manufacturing
> Identification of action fields for the implementation of automation and systems into manufacturing applications
Result: Competitive edge through synergies between training and manufacturing

Long-Term Measures

Target: Planning and control of manufacturing of tools
» Set-up of a planning and control routine for the entire order fulfillment process
Result: Infrastructure for sustainably lower lead times and enhanced due date reliability

Target: Strategy of focus of future manufacturing activities
» Development of a strategy for the future development of manufacturing
Result: Sound strategy for addressing market demands on core competencies with future manufacturing activities

Proposed Project Duration: Man days: Support:
» ldentification of action fields for the implementation of 1 week 10 WZzL/ WBA/ IPT
automation and systems into manufacturing applications

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III=III=‘
and the target state with regard to training h Hyderabad gl

Advice Training

Short-Term Measures

Target: Intensification of development of know-how and experts on automation and systems

» Design of a road-map for further development of know-how and teaching on automation and systems

Result: Road-map for core competencies in training which is aligned with the future development of manufacturing

Long-Term Measures
Target: Creation of an infrastructure to transfer the know-how on automation and systems into industry and innovation

» Set-Up of course offerings addressing the interference between automation and systems and manufacturing
Result: Courses addressing the competence of CITD Hyderabad and the development in the manufacturing industry

Proposed Project Duration: Man days: Support:
» Design of a road-map for further development of know-how 1 week 10 WZL/ WBA/ IPT

and teaching on automation and systems

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the results of the analysis and the 'III—III=‘

proposed next steps towards the target state h Hyderabad gl
Summary
Strength Potential
Q High overall machine performance \ Time-consuming set-up process
Q Product-specific know-how of employees \ Lack of process quality
Q Training competencies in automation and systems \ Lack of EDM machines

CITD Hyderabad Vision
Develop competencies by transferring the extensive know-how on automation and systems
in manufacturing applications. Continue to strengthen the training expertise in automation
and systems

Technology Project Proposal (30 man days) Benefit
» Standardization of all relevant manufacturing resources Rationalization of processes resulting in higher
machine runtimes & shorter lead times

Organisation Project Proposal (10 man days) Benefit

» ldentification of action fields for the implementation of Using existing know-how for productivity
automation and systems into manufacturing applications enhancements

Training Project Proposal (10 man days) Benefit

» Design of a road-map for further development of know-how Enlargement of training portfolio aligned with core
and teaching on automation and systems competencies

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Contact Information

WBA Werkzeugbau Akademie
GmbH

Dr.-Ing. Dipl.-Wirt. Ing. Kristian Kuhlmann

W/ZL
RWTHAACHEN

Werkzeugmaschinenlabor WZL of RWTH Aachen University
Chief Engineer

Steinbachstral3e 19

D-52074 Aachen

Phone  +49 241/80 2 81 97

Fax +49 241/ 80 6 28 197

Mobile  +49 171/ 55 34 802

E-Mail  k.kuhlmann@wzl.rwth-aachen.de

Dipl.-Wirt.-Ing. Nicolas Komorek

Werkzeugmaschinenlabor WZL of RWTH Aachen University
Research Fellow

Steinbachstral3e 19

D-52074 Aachen

Phone +49241/80 282 03

Fax +49 241/ 80 6 28 203

Mobile  +49 172/ 8179 253

E-Mail  n.komorek@wzl.rwth-aachen.de
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WBA Werkzeugbau Akademie
GmbH

Dipl.-Ing. Kristian Arntz

Fraunhofer Institute for Production Technology IPT
Chief Engineer

SteinbachstralRe 17

D-52074 Aachen

Phone  +49241/8904 121

Fax +49 241/ 8904 6121

Mobile  +49 174/ 190 28 17

E-Mail  kristian.arntz@ipt.fraunhofer.de

Dipl.-Ing. M.Sc. Dominik Heeschen

Fraunhofer Institute for Production Technology IPT
Research Fellow

SteinbachstralRe 17

D-52074 Aachen

Phone  +49 241/ 8904 324

Fax +49 241/ 8904 6324

Mobile  +49 176/ 6463 4546

E-Mail  dominik.heeschen@ipt.fraunhofer.de
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Initial Analysis of
Seven MSME Tool Rooms

Milestone Workshop
Analysis and Further Steps IGTR Indore

Deutsche Gesellschaft OQ
fur Internationale

Zusammenarbeit (GIZ) GmbH
INFINITE ‘ GERMANY + INDIA

OPPORTUNITIES
==l ==
R =D
= =
——

Delhi, 01.-02. November 2012
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Global trends in production translate into adapted manufacturing
processes and altered demands for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making
Global Trends in Production

Higher customer Shorter product life . . . Increasing raw material
Globalizing markets In time delivery .
demands cycles prices
More sophisticated & Decreasing pay Shrinking profit Need for reliability Higher material
individualized products back periods margins Man-days
|
( oo ;]w I |
¥ <
Products © Material
Customer
Higher tool Local producing industry |
complexity Less too| Reliable  Higher
Less man-days t0OIs material
man-days/part d O efficiency
(¥ ]

(@)
Local tool makers

The tool and die industry is the key partner for the international manufacturing industries

\
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Its crucial position in the value chain results in multiple requirements
for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making

Product
Development

)
S c
5 ©
S e o
(a >

5
S o
© >
LL

@)
+—
+—

c

(b)

S

o
=

()

>

()
0O

Production

Goals of Product
Development

® High amount of standards
in design and planning

B Focus on innovation

m Short lead times in
procurement

®m Adherence to planned
man-days

Main goals of value chain

m High flexibility and production quality
®m Short and reliable lead times

m Adherence to competitive man-days
structure

Overall optimum per produced part or

Total Cost of Ownership

Goals of Production

® Robust processes with high
guality and less
breakdowns

® Automation in production
and assembly

®m First-time-right during run
up

m Little expenses for
maintenance and repair

© WZL/Fraunhofer IPT
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A successful toolshop enables both:
Innovation in development and productivity in production

Technological and Organisational Capabilities in Tool and Die Making

Development to
Production

-
o
=
°
o
2
o
=
o
2
I

Tool

~—_\

From Tool Development
to Tool Production

Production Todl Togt
Planning Production Assembly
L
\ |

— Enabling Innovation in Development through ... -

m ... Definition of a set of core competencies

m ... Adherence to high quality requirements
throughout the employees

m ... Early integration into product development

®m ...Improving its own product- and process know-
how constantly

— Enabling Productivity in Production through ... -

®m ... Use of modular, standardized components
®m ... High quality tools

®m ... Internal process orientation to guarantee shortest
lead times with high adherence to delivery dates

m ... Continuous improvement by constant exchange
with the tool operating in production

© WZL/Fraunhofer IPT
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A successful tool room is much more than the sum of its machinery

Technological and Organisational Capabilities in Tool and Die Making

Perspective— Order Processing

® Which standards in order processing enable unique
tooling?

Perspective — Product

m What standards can be used in a client-individual
tool?

| :
Common part 21,2% i
guota 38,3%

Present

B Future

Perspective — Strategy

® What are the core competencies of the tool room that
enables it to outperform its competitors globally?

Strategic targets

Status quo

Perspective — Process Chains

® What technological process chains support the tool
room’s core competencies in the best way?

T
w ¥

© WZL/Fraunhofer IPT
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A sound understanding of all relevant aspects of technological and
organisational capabilites is the key to successful tool and die making

Technological and Organisational Capabilities in Tool and Die Making

Project Proposal Duration: Man days: Support:
» Technological and Organisational Capabilities 2 days 4 (chief WZL/ WBA/ IPT
in Tool and Die Making engineers)

Day |

m 17:00-17:30:

10:45 - 11:00:
® 11:00-12:30:

m 12:30-14:00:
m 14:00 - 15:30:

m 15:30-15:45.
m 15:45-17:00:

Dr. K. Kuhlmann & K. Arntz
®E 09:30-10:00:
®m 10:00 -10:45:

Welcome

Trends in Tool and Die
Making

Break

Classical Production
Technologies at a Glance

Lunch

Standardization of Product
and Order Processing

Break

Synchronization of Order
Processing

Wrap Up

Day Il
Dr. K. Kuhlmann & K. Arntz
® 09:30-10:00:

10:00 — 10:45:

10:45 - 11:00:
11:00 — 12:30:

12:30 — 14:00:
14:00 - 15:30:

15:30 — 15:45:
15:45-17:00:

17:00 -17:30:

Welcome

Successful Strategies
in Tool and Die Making

Break

Development of Efficient Process
Chains for Tool and Die Making

Lunch

Process Chains “of tomorrow” for
Tool and Die Making

Break

Final Discussion on Capabilities
in Tool and Die Making

Wrap Up

© WZL/Fraunhofer IPT
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The focuses on engineering and various a=ns= ‘
tool types while offering a broad training program h indore

Introduction

® Business Focus [Revenue]

B Manufacturing
(0) [0)
00% ] Training

® Manufacturing

[ Jigs, fixtures, devices

38% 38% B injection Molding Tools
[ ] Sheet Metal Tools
o [ Other
® Indore (Madhya Pradesh) Market 13%
Now: Automotive, pharmaceutical &
local physics research ® Training [Trainees Trained]

Future: Further strengthening of

automotive and physics research ‘ 6.500

m Customer Industries 4.208 4.315

3.180 et
. : : Tard
Automotive, medical, packaging,
pharmaceutical, research
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis 2009-10 2010-11 2011-12 2012-13
© WZL/Fraunhofer IPT y Slide 7
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The reference group contains companies which are -'|||=|||=‘

comparable to the tool room h indore
Business Location Employee Structure
Germany M <50
B Western Europe B 50 - 100
Eastern Europe > 100
I Rest of the world
90,9%
Range of Products* Market Access
63% 70% Internal
B External
Sheet-metal Injection Die- Massive Others
Processing Molds Casting Forming
Tools * Multiple enumerations possible
© WZL/Fraunhofer IPT y Slide 8
~ Fraunhofer WAL
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Technological resources are the enabling factors of a usn=
A

successful tool room h indore
Analysis Technology (I/VIII)
Average Age of Milling Machines [years] Findings
11127 s ® The visit has already shown that the resources
2 —t—-@—+0— : : : : { ,

are on a medium level. But especially the milling
machines must be upgraded which is also
shown by the high average age of these

Degree of Automation: Milling [%]

machines
o e OO OB+ 1w m The automation degree is lower compared to
36,4 60,9 the reference groups and the average data bank

value which is caused by the boundary

conditions in Incla

®m The strict assignment of one worker to a specific

| P ————————— 25 machine is noticeable. Even though it results in
10 maximum machine utilization, it lowers the
productivity

Additional Machines (Usage Time < 750h p.a.) [%]

®m Disinvestments within the production
289 4@ department are needed in order to increase the

1 . . . . . . O\ . 1 .
0 0 ol o o4 machine performance and to support
’ organizational changes
] Average DB @ Average MSME TR @ Reference Group O IGTR Indore
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y } Slide 9
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Technological resources are the enabling factors of a usn="
A

successful tool room h indore
Analysis Technology (11/VIII)
Average Age: Sink EDM Machines [years] Machines per Operator:Sink EDM
10,7 12,2 127 1,72
15 [ : : : —+—D@ : —O— | 21 0 [ : : @0—+— : —QO— : | 4
13 18 14 3
Average Age: Wire EDM Machines [years] Machines per Operator: Wire EDM
8,5 114 1,4@1,64
2 [ : : — D+ : +O— | 20 0 I : : : —0O : : : : | 4
85@ 17 137 @ 2
Average Age: Grinding Machines [years] Machines per Operator: Grinding
13 158 20,3 1,36 22 3,07
3 [ : : —+——O-@— : : | 30 0 [ —O+H@——+ — : : : | 6
19 1
Average Age: Turning Machines [years] Machines per Operator: Turning
1,7 190 1,07 @ 175 23
0 : : : : : : : { 31 1 I : —D— +HO— 4
108@ 18,1 @ 10
] Average DB @ Average MSME TR @ Reference Group O IGTR Indore

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

\
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The economic application of technological resources is 'IIISIIIE‘
described with the technology organization B rioe g

Analysis Technology (l11/VIII)

60 Annual Operating Time: Milling Machines [h/a]
3.080 3.514
50 750 . ~D—HD— : : : i 6.000
2.982@ O 3.200
<40 C ity Utilisation: Milli %
S apacity Utilisation: Milling [%]
S 30 69@78
b 0 : — : : : : : | 254
S 640 @83
o
220
S Share of Set-up Times: Milling [%]
o)
P 10 175020
) 3 [ : : @—Q : : : : : i 50
0 19@21,2

Miling  Sink-EDM Wire-EDM  Grinding Turning

IGTR Indore ®m Average MSME TR
Reference Group = Average DB

The machine utilization shows potential for a more efficient use of existing machines

] Average DB @ Average MSME TR @ Reference Group O IGTR Indore
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The economic application of technological resources is Nusn=wW

described with the technology organization

h Indore

Analysis Technology (IV/VIII)

Annual Operating Time: Sink EDM Machines [h/a]

3.142
390 —O . —-D— : : : : {  8.000
1.000 3.226 @3.533
Annual Operating Time: Wire EDM Machines [h/a]
3.279@3.623
775 [ : : @— : : : : : {  8.700
3.600 ©3.889

Annual Operating Time: Grinding Machines [h/a]

1.744 2.200 3.541
220 [ : : @-20 : —+ : : { 5200
2.038

Annual Operating Time: Turning Machines [h/a]

Share of Set-up Times: Sink EDM[%)]

159 @193
—) : : : : : : | 50
150 19@

Share of Set-up Times: Wire EDM[%)]

15016
—+— : : : : : : : | 100
144@ D1

Share of Set-up Times: Grinding [%]

1516,9 267
HO-O-O——@ : : : | 45
20

Share of Set-up Times: Turning [%)]

14157
——0O0—00— : : : : : i 50
10 17,7

1865 2.542
500 —tO——@—+ : : : : : i 6.000
1.200 2.037
] Average DB @ Average MSME TR @ Reference Group O IGTR Indore
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y
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The economic application of technological resources is 'IIISIIIE‘
described with the technology organization B ore

Analysis Technology (V/VIII)
1 Findings

® The technology performance distribution
shows an acceptable level

® The fact that the milling technology is
characterized by the highest
manufacturing share, further investment

. has to take this technology more into

‘ account

Technology Performance

\ 4

Technology Relevance

‘ Milling ‘ Sinking Wiring ‘ Grinding‘ Turning

Investments in milling and grinding machines are advisable

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
_— } Slide 13

 Fraunhofer R\WTHAACHEN

IPT

\

© WZL/Fraunhofer IPT




Additional Information: EIIISIIIE‘
A

Data for machine performance analysis indore
Analysis Technology (VI/VIII)

Average Share of Production: Grinding [%)]

Average Share of Production: Milling [%]

12 13,8

434 Q50
0 —— : 9% 0 . -0 30
453 @@ 49 125@ 15
Average Share of Production: Sink EDM [%] Average Share of Production: Turning [%]
115@126 10,3@ 124
0 —D— : : : : : : | 65 0 —+— : : : : : : : | 75
sO@ 11,1

100 147

Average Share of Production: Wire EDM [%)]

11,2 15172

0 ——@-20
170

] Average DB @ Average MSME TR @ Reference Group O IGTR Indore
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

© WZL/Fraunhofer IPT M}
~ Fraunhofer R\NTHAACHEN

IPT

Slide 14

\!



Additional Information: zmsmg‘
A

Data for machine performance analysis indore
Analysis Technology (VII/VIII)

Performance: Grinding Machines

Performance: Milling Machines

457 527 26 2,96
0 b : : : —OH —+—@+—+—— 6% 0 b : : : —O—@— : : i 491
32 44@ 243@ 2,68
Performance: Sink EDM Machines Performance: Turning Machines
3,49 3,99 3,41 4,21
0 [ : : : —O—+—0—@— : : | 6,41 0 [ : : : : @O+ : : | 6,34
29 36@ 364 4
Performance: Wire EDM Machines
4,06 4,43
0 [ : : : : —O+—-0-@0——— 6,22
3,57 4,64

] Average DB @ Average MSME TR @ Reference Group O IGTR Indore
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Indore

Tool-oriented and workpiece-oriented automation differs usn="
A

between countries and depends on the wage level

Analysis Technology (VIII/VIII)

Automation Procedures: Milling/Jig Boring
Data Interface (CAM)

DNC (Data Numerical Control)
Retooling Device

Workpiece Palletizing

Tool Presetting

Workpiece Presetting

Integrated Measurement 71.3%
Handling System I 356%
Robots 19,5 % |
Job-Management* 41,4%

Machine Interlinking | 13,8 %

Automation Procedures: Sink EDM
Data Interface (CAM) I

DNC (Data Numerical Control)
Retooling Device

Workpiece Palletizing

Tool Presetting

Workpiece Presetting
Integrated Measurement
Handling System

Robots

Job-Management*

Machine Interlinking

[} 20 40 60

100

Automation Procedures: Grinding

1
Data Interface (CAM) 47,5%

|
DNC (Data Numerical Control) 40 %
|
Retooling Device 35%

Workpiece Palletizing [ 10 %
Tool Presetting 20 %

Workpiece Presetting 17,5%

Integrated Measurement 15%
Handling System 275%
Robots 5%
Job-Management* 3B%

Machine Interlinking [0 %

20 40 60 80 100

Automation Procedures: Wire EDM
Data Interface (CAM) : I
DNC (Data Numerical Control)

Retooling Device | 14,3%

Workpiece Palletizing 371%
Tool Presetting 8,6% ‘
Workpiece Presetting 27T1%
Integrated Measurement 229 'I}%
Handling System 229 1Ik

Robots 71% ‘
Job-Management* 314%

Machine Interlinking 71%

20 40 60

I VSME Indore 2011

1
92,9 %

80

© WZL/Fraunhofer IPT
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The organisational capabilities are the key to process
efficiency and sustainable development of atool room

Indore

=3

Analysis Organisation (I/1I)

Findings
124 588 ® The vast majority of placed orders was not
© O " delivered on time
® Due date reliability has to be addressed by a
consistent process planning and control to be
483 575 competitive
0 ——@ : —O+— 97
4@ 84 ®m A great variety of different products are being
offered to the customers
Processing Time: New Orders Injection Moulds [days] . ] ]
® The process capability with regard to lead time
0 OB+ 1w shows great variety in comparison to the other
72079 reference groups
®m [n the future a st_rlngent strategy and product focus
has to be established to operate successfully and
22,5 245253 it
15 [ : : : : @—QO-0 : : { 30 Competltlvely
24
] Average DB @ Average MSME TR @ Reference Group O IGTR Indore

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The organisational capabilities are the key to process usn="
efficiency and sustainable development of atool room [ e it

Analysis Organisation (l/11)

Customer Satisfaction: Complaints After 2nd Examination [%] Fi ndings
25 84112 ® [n addition to the limited reliability the product
0 —@——-D— : O : : : : | 50

guality does not suffice for satisfying the customer

®m The reference group with a focus and customer

N
o

Project Management: Percentage of Employees [%] specific systems almost benchmark with regard to
445 61 customer satisfaction

0 —+QO——Q—@ : : : : : i 16,7
: ® The high demands for the process organisation
are not answered by manpower in the project

2,2
anagement deparment

’ OPBB— g ® The workplace safety is outstanding - all reference
0 groups compare worse

IDTR Indore has yet to appropriately identify and address its fields of competence to achieve
differentation — Customised applications and fixtures have the potential to fill that gap

] Average DB @ Average MSME TR @ Reference Group O IGTR Indore
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Education is the backbone for the upgrade of 'IIISIIIE‘
capabilities and future innovation and development B o

Analysis Training

Advanced ’ “\

wBA Training « —

'+ N A [ [ [

General Finding: Lack of advanced training

Function-orientation &

Design Manufacturing Assembly

process understanding

process-orientation

General Finding: Lack of process-orientation

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

Findings

Differentiating factor of the training programme
could not be identified — although acquiring
students with high potential could be a key factor

The training facilities are well structured — space
for further enhancement of intake capacity would
be available

The varying resource utilization has to be
answered by further course offering that address
industry professionals besides students

The analyzed course manages to comprehensively
cover all the relevant aspects of tool and die
making in a short course format

Course analyzed:

» Condensed Course in Tool & Die Making (1 Year)

\
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Overview of the findings In the three areas analysed usn=
A

with regard to their respective capability h indore
Key Findings
GStrengthsG \ Potentials;
Technology Technology
® Multiple machine work m Average machine age is high
® High technological know-how in injection ® Machine performance is low compared to
molding all reference groups
Organisation Organisation
®m Strong competencies in engineering m Very low process quality (due date
processes reliability)
Training m Missing focus of products is harmful to
® Training programme for machinist trade process quality and long-term profitability
Training
m Missing link between engineering
competence and course offerings
®m Varying capacity utilization of training

resources
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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The target state serves as reference point for the a=mn= "
orientation of the next development steps D ndore

Target State

IGTR Indore Vision
Develop towards a market player known for engineering of complex customer
applications and outstanding technological know-how. Create a reputation
as trainer for specialists in customer specific engineering solutions

Mission Technology Mission Organisation Mission Training
m Productivity improvements m Establishment of tidiness and| | ® Establishment of connection
will be realized by machine order in all departments between course offerings
g}‘;ﬁi};ﬁ:ﬁﬂgin d the O Definitipn of.stre.\tegic focus and s-trate.g|c f0(.:us -
) : : on engineering-intense ®m Continuation of identifying
|mpl_ementat|on of suitable products courses with differentiating
equipment : potential (compare machinist
® |Implementation of a sound trade course)
process structure for
increased process quality

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Technology roadmap and investment advice: improvements
in the fields of machines, equipment and infrastructure

Explanation of Technology Roadmap & Investment Advice

erformance vs.
Relevance

Target State
3

n

’0

Technology Performance

g

Technology Relevance
@ Tech.1 @ Tech.2

Tech.3 @ Tech.4 @ Tech.5

P —

Product
Requirement

Sheet-metal
Processing Tools

Injection
Molds
Massive
Forming

Bottleneck Analysis

Capacity Utilisation: Bottleneck Technology
100%

0% o
Tool Room Average DB Average Reference
MSME TR Group

Infrastructure

© WZL/Fraunhofer IPT
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The most relevant technologies need the highest
performance to increase production efficiency

Explanation of Technology Roadmap & Investment Advice

Current State Target State

a

The technology with the
highest share of
production provides the
greatest proportion of
value-added and is
therefore most relevant

The higher a
technology’s relevance
the more important is its
performance and so its
optimization for the TR’s
operational performance

..0

Technology Relevance

Technology. Perfermance
Technology. Performance

A 4

A 4

Technology Relevance

@ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5 @ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5

In order to increase value-added in the most efficient way the TR has to focus on its core technologies and to improve
their performance as they have the highest impact on the overall operational result

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Bottlenecks have to be eliminated by investing in " '.'

machinery in order to improve the production capacity
Explanation of Technology Roadmap & Investment Advice

D D

"= Maximum Production
. : Volume If All Orders
S —— » Processed

Free Machining
Capacity

Used Machining
Capacity

Capacity Utilisation

Great potential to create additional value-added in preceding
and following manufacturing processes because of inefficient
capacity utilisation

The bottleneck technology restricts the possible production
capacity of the whole manufacturing chain

Source: Information concerning Bottlenecks was given by the TR's via the benchmarking sheet (by Fraunhofer IPT)
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Investments in machinery that focus on TR’s specific core
technologies highly increase its product competitiveness

Explanation of Technology Roadmap & Investment Advice

Average Share of Production: Milling [%] Performance: Milling Machines
37 434 4,29 467
0 F—t——@-00—0—H——+— 96 | |0,72———++—0—0r0— 6,94
47 60 3,72 9482
é 134 t/{m The investment recommendation consists of a
Y, —"_- —O0—&+0—0— replacement of a large-sized and medium-sized
47 60 % 372 482@ I milling machine, a surface grinding
machine and Wire-EDM machines

. el el

{k
O
= Application Examples
= Set Point ;
= The technological . :
% performance hgas to — Injection Molding
2 . : :
o ‘ increase with ascending Share of Production
o . technology relevance, -
S O ® as those technologies LA
< create the highest value Turning
o < add. Srinding
inking
Technology Relevance Wiring
@ Milling @ Wiring @ Grinding @ Turning Relevance
© WZL/Fraunhofer IPT 7 F h f M} Slide 25

IPT



Applying the principles of the 5S-Method leads to a work
space that is organized for highest efficiency and effectiveness ——

Explanation of Technology Roadmap & Investment Advice

BET Bl k e WA e R

Sort out

Getting organized

Clean up

Standardization
. Secure and
SiltSHise constantly improve

The 5S-Method helps to create a save,
clean and tidy workplace.

Not every tool room which maintains a clean and tidy workplace is
good, but every good tool room operates in a clean and tidy
workplace.

© WZL/Fraunhofer IPT ? M} Slide 26
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A standardized and efficient tool production can be achieved
by investing in modern high-performing machining eqUIpMent e
Explanation of Technology Roadmap & Investment Advice
m Standardized assembly benches lead to
maximized learning effects and et - =tane Slieeton
rationalized processes as process @ 8
standardization is improved § @
® Improving and modernizing peripheral 8
equipment results in lower production 8
costs due to lead time reductions and o
rationalization

Zero-point
clamping system

7]
ob/;/o Tool
a/ Standardization
Automation Uil ey
Improvements

®m Decrease of in-machine set-up times due to
automated and standardized tool change
procedures

Assembly
benches
‘whlk’h I

® Technical equipment enhances machining
capacity as both processing time and non
productive times are reduced

/ M} Slide 27
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Since the infrastructure is an intregal factor for the Tool usn="
Rooms, this dimension is covered by the roadmap h ndore gl

Technology Roadmap & Investment Advice Investment recommendations

B [Infrastructure

- Renewal of old manufacturing and assembly floors

. - Use of standardized assembly benches with defined equipment
Manufacturing (hammer, file etc.) and a visible order

floor . : . .
00 - Use of manufacturing work places with standardized equipment

(clampings etc.) and a defined order

Infrastructure

Air co.nqlltloned ~ Precision machining requires nearly constant temperatures: Air
machining rooms conditioned machining rooms

______________________ B Machines

— Overall machine age is too high so that the investment speed must be
higher

Large-sized CNC milling machine (Hermle C40, DMU 70 and
wire-EDM wire-EDM comparable) with medium to high precision in order to meet the
machine machine requirements of today’s and future parts.

Milling Milling Surface grinding
machine machine machine

Machines
|

- Surface grinding machine with medium to high precision in order to
guarantee the precision difference to milling processes (Blohm Vario
and comparable)

Clampin
Assembly Ping

systems and _ _ . .
benches allets — Medium-sized CNC milling machine (Hermle C30, DMU 50 and

P comparable) with high precision. Furthermore, fundamental automation

i measures should be integrated with the potential of automation

Standard'zgd enlargement in the future
manufacturing

Equipment

| - Renewal of wire-EDM machines in order to take advantage of machine
places optimization in recent years (AgieCharmille CUT 20 P and comparable)

B Manufacturing equipment
— Zero-point clamping system (3R etc.)
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis —  Pallets
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to technology B o

Advice Technology

Short-Term Measures

Target: Enhancement of milling capabilities
» Standardization of milling tools and determination of process parameters
Result: Number of milling tools is reduced which results in process improvement possibilities

Long-Term Measures

Target: Reduction of in-machine set-up times
> Implementation of zero-point clamping systems and pallets
Result: The process uses zero-point clamping systems and in-machine set-up times are reduced

Target: Enhancement of overall machinery performance
» Disinvestment of old (manual) machines
Result: Machinery is adjusted to the requirements of a modern production

Proposed Project Duration: Man days: Support:
» Disinvestment of old (manual) machines 4 months 15 WZL/ WBA/ IPT

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'IIISIIIE‘
A

and the target state with regard to organisation h indore

Advice Organisation
Short-Term Measures

Target: Establishment of milestone process for the entire order fulfillment process
» Design of structured milestone process for order processing
Result: Structured process with detailed milestone for increased process quality

Target: Establishment of 6S Routine
» Set-Up of a 6S Routine
Result: Sustained process efficiency and increased duration of life cycle of resources

Long-Term Measures

Target: Use of a standardized process structure for order processing
> Design of a process structure for the entire order fulfillment process for testing, calibration and manufacturing
Result: Sustainable routine for increased due date reliability and process stability

Target: Exploitation of competencies with regard to product and process for development and profitability
» Development of a measure-plan for the exploitation of core competencies with regard to product and process
Result: Detailed plan for addressing core competencies for future development and increased customer value

Proposed Project Duration: Man days: Support:

competencies with regard to product and process

» Development of a measure-plan for the exploitation of core 1 week 10 WZL/ WBA/ IPT

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to training D e g

Advice Training

Short-Term Measures

Target: Sound portfolio of course offerings that are aligned with operative competencies
» Design of strategic training portfolio

Result: Set-up for increased quality of training

Long-Term Measures

Target: Implementation of the designed strategic training portfolio
> Implementation of the designed strategic training portfolio
Result: Higher quality of training to set the foundation for future development

Target: Initiatives for balancing capacity utilization of training resources throughout the entire calendar year
» Design of an action plan to structure course offerings to balance capacity utilization
Result: Action plan for balanced capacity utilization of training resources for the entire calendar year

Proposed Project Duration: Man days: Support:
» Design of an action plan structuring course offerings 1.5 weeks 14 WZL/ WBA/ IPT
in order to balance capacity utilization

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the results of the analysis and the Fusn=
proposed next steps towards the target state h indore gl
Summary

Strength Potential

Q High technological know-how \ Old machinery

0 Strong competencies in engineering \ Low process quality

Q Training programme for machinist trade \ Missing link between training and manufacturing focus

IGTR Indore Vision
Develop towards a market player known for engineering of complex customer applications
and outstanding technological know-how. Create a reputation as trainer for specialists in
customer specific engineering solutions

Technology Project Proposal (15 man days) Benefit
» Disinvestment of old (manual) machines Reduction of labor intensity, productivity enhance-
ments, and a support for cleanliness and tidiness

Organisation Project Proposal (10 man days) Benefit

» Development of a measure-plan for the exploitation of core Becoming a leader in exploited competency fields
competencies with regard to product and process

Training Project Proposal (14 man days) Benefit

» Design of an action plan to structure course offerings Improvement of training capacity utilization
to balance capacity utilization
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Contact Information

WBA Werkzeugbau Akademie
GmbH

Dr.-Ing. Dipl.-Wirt. Ing. Kristian Kuhlmann

W/ZL
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Werkzeugmaschinenlabor WZL of RWTH Aachen University
Chief Engineer
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Phone  +49 241/80 2 81 97
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Chief Engineer
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Phone  +49241/8904 121
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Initial Analysis of
Seven MSME Tool Rooms

Milestone Workshop
Analysis and Further Steps IDTR Jamshedpur

Deutsche Gesellschaft OQ
fur Internationale

Zusammenarbeit (GIZ) GmbH
INFINITE ‘ GERMANY + INDIA

OPPORTUNITIES
==l ==
R =D
= =
——

Delhi, 01.-02. November 2012
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Global trends in production translate into adapted manufacturing
processes and altered demands for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making
Global Trends in Production

Higher customer Shorter product life . . . Increasing raw material
Globalizing markets In time delivery .
demands cycles prices
More sophisticated & Decreasing pay Shrinking profit Need for reliability Higher material
individualized products back periods margins Man-days
|
( oo ;]w I |
¥ <
Products © Material
Customer
Higher tool Local producing industry |
complexity Less too| Reliable  Higher
Less man-days t0OIs material
man-days/part d O efficiency
(¥ ]

(@)
Local tool makers

The tool and die industry is the key partner for the international manufacturing industries

\
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Its crucial position in the value chain results in multiple requirements
for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making

Product
Development

)
S c
5 ©
S e o
(a >

5
S o
© >
LL

@)
+—
+—

c

(b)

S

o
=

()

>

()
0O

Production

Goals of Product
Development

® High amount of standards
in design and planning

B Focus on innovation

m Short lead times in
procurement

®m Adherence to planned
man-days

Main goals of value chain

m High flexibility and production quality
®m Short and reliable lead times

m Adherence to competitive man-days
structure

Overall optimum per produced part or

Total Cost of Ownership

Goals of Production

® Robust processes with high
guality and less
breakdowns

® Automation in production
and assembly

®m First-time-right during run
up

m Little expenses for
maintenance and repair

© WZL/Fraunhofer IPT
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A successful toolshop enables both:
Innovation in development and productivity in production

Technological and Organisational Capabilities in Tool and Die Making

Development to
Production

-
o
=
°
o
2
o
=
o
2
I

Tool

~—_\

From Tool Development
to Tool Production

Production Todl Togt
Planning Production Assembly
L
\ |

— Enabling Innovation in Development through ... -

m ... Definition of a set of core competencies

m ... Adherence to high quality requirements
throughout the employees

m ... Early integration into product development

®m ...Improving its own product- and process know-
how constantly

— Enabling Productivity in Production through ... -

®m ... Use of modular, standardized components
®m ... High quality tools

®m ... Internal process orientation to guarantee shortest
lead times with high adherence to delivery dates

m ... Continuous improvement by constant exchange
with the tool operating in production

© WZL/Fraunhofer IPT
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A successful tool room is much more than the sum of its machinery

Technological and Organisational Capabilities in Tool and Die Making

Perspective— Order Processing

® Which standards in order processing enable unique
tooling?

Perspective — Product

m What standards can be used in a client-individual
tool?

| :
Common part 21,2% i
guota 38,3%

Present

B Future

Perspective — Strategy

® What are the core competencies of the tool room that
enables it to outperform its competitors globally?

Strategic targets

Status quo

Perspective — Process Chains

® What technological process chains support the tool
room’s core competencies in the best way?

T
w ¥
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A sound understanding of all relevant aspects of technological and
organisational capabilites is the key to successful tool and die making

Technological and Organisational Capabilities in Tool and Die Making

Project Proposal Duration: Man days: Support:
» Technological and Organisational Capabilities 2 days 4 (chief WZL/ WBA/ IPT
in Tool and Die Making engineers)

Day |

m 17:00-17:30:

10:45 - 11:00:
® 11:00-12:30:

m 12:30-14:00:
m 14:00 - 15:30:

m 15:30-15:45.
m 15:45-17:00:

Dr. K. Kuhlmann & K. Arntz
®E 09:30-10:00:
®m 10:00 -10:45:

Welcome

Trends in Tool and Die
Making

Break

Classical Production
Technologies at a Glance

Lunch

Standardization of Product
and Order Processing

Break

Synchronization of Order
Processing

Wrap Up

Day Il
Dr. K. Kuhlmann & K. Arntz
® 09:30-10:00:

10:00 — 10:45:

10:45 - 11:00:
11:00 — 12:30:

12:30 — 14:00:
14:00 - 15:30:

15:30 — 15:45:
15:45-17:00:

17:00 -17:30:

Welcome

Successful Strategies
in Tool and Die Making

Break

Development of Efficient Process
Chains for Tool and Die Making

Lunch

Process Chains “of tomorrow” for
Tool and Die Making

Break

Final Discussion on Capabilities
in Tool and Die Making

Wrap Up

© WZL/Fraunhofer IPT
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The has offers extensive training and  BFm=m= ‘

manufacturing in an automotive center haamshedpur
Introduction B Business Focus [Revenue]
B Manufacturing
70%
m ° |:|Training

® Manufacturing

[__] Component Production
Bl Sheet Metal Tools
] Massive Forming Tools

- Other

m Jamshedpur (Jharkhand) Market
Now: Strong local industrial o _ _
environment of automotive sector B Training [Trainees Trained]

Future: Further enhancement of capacity
of automotive sector > 9.000
‘ - . l .

526

B Customer Industries 5.550
_ 3.964 Target
Aerospace, Automotive, Steel,
Telecommunication
2009-10 2010-11 2011-12 2012-13

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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The reference group contains companies which are -'|||_|||=‘

comparable to the tool room (g samshedpur g
Business Location Employee Structure
Germany M <50
B Western Europe B 50 - 100
100,0% Eastern Europe > 100
I Rest of the world
Range of Products* Market Access
78%
54% Internal
44% B External
22%
11%
0%
Sheet-metal Injection Die- Massive Others
Processing Molds Casting Forming
Tools * Multiple enumerations possible
© WZL/Fraunhofer IPT y Slide 8
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Technological resources are the enabling factors of a

successful tool room

nsns ‘
h Jamshedpur

Analysis Technology (I/VIII)

Average Age of Milling Machines [years]

32,5

9,6 11
2 [ : —@-0 —QOH
108@ 16

Degree of Automation: Milling [%]

100

40,9 57,8 @646
9,1 —— -O— :
6360

1,17 1,52

Machines per Operator: Milling

1
1 ——@0— ——

1,22

Additional Machines (Usage Time < 750h p.a.) [%]

17,6 284 40

0 —O0

64,7

&+ O D

71

] Average DB

@ Average MSME TR @ Reference Group

O pTR Jamshedpur

Findings

The average age of milling machines is
higher compared to the reference groups,
although it is the main manufacturing
technology in Jamshedpur

The automation degree is comparatively
high resulting in multiple machine work in
all manufacturing technologies

A very low proportion of unproductive
machines is positive

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Technological resources are the enabling factors of a 'III=III=‘
successful tool room gy samshedpur ]

Analysis Technology (11/VIII)

Average Age: Sink EDM Machines [years] Machines per Operator: Sink EDM

6 107 132@ 1 14172
15 [ : HD— —H : : : : | 21 0 [ : —@——0—+0— : —QO— : | 4
130 3
Average Age: Wire EDM Machines [years] Machines per Operator: Wire EDM
850 13 141,64
2 —— : — : : | 20 0 [ : : —-0@-O : : : : | 4
83@ 18 2
Average Age: Grinding Machines [years] Machines per Operator: Grinding
143D 158 20,3 222528
3 ' —H —— : : i 30 0 [ : : — D+ : : : : i 6
140 2330
Average Age: Turning Machines [years] Machines per Operator: Turning
11,7012 17519 25
0 — : : : : : | 31 1 [ : —-D : & —O+ : : | 4
12@ 3
1220
] Average DB @ Average MSME TR @ Reference Group O pTR Jamshedpur
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The economic application of technological resources is 'IIISIIIE‘
described with the technology organization Mgy Jamshedpur i

Analysis Technology (l11/VIII)

60 Annual Operating Time: Milling Machines [h/a]
3.080 3.534
50 750 : —D—D- : : : {  6.000
31000  3.707
40 Capacity Utilisation: Milling [%]
63@ 78
30 0 : O— : : : : : | 254
620 83D

Share of Set-up Times: Milling [%]

Share of Production [%)]
)
o

10 212 265
3 O o—@ 50
10 210

Miling  Sink-EDM Wire-EDM  Grinding Turning

IGTR Jamshedpur = Average MSME TR
Reference Group = Average DB

The share of set-up times needs to be analyzed as the visit does not reflect such a low value

] Average DB @ Average MSME TR @ Reference Group O pTR Jamshedpur
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The economic application of technological resources is Nusn=wW

described with the technology organization

h Jamshedpur

Analysis Technology (IV/VIII)

Annual Operating Time: Sink EDM Machines [h/a]

3.113
2298 @3.142
390 —@—+—H 8.000
3.100
Annual Operating Time: Wire EDM Machines [h/a]
3.889  5.020
775 [ : —QO—0 ~-— : : : { 8700
3.100 @3.723

Annual Operating Time: Grinding Machines [h/a]

2.038 2.423 3.316
220 [ : : —+—@——0O— : : { 5200

Annual Operating Time: Turning Machines [h/a]

Share of Set-up Times: Sink EDM [%]

159 21
—O+——0—Q : : : : : | 50
5 15,6 @

Share of Set-up Times: Wire EDM [%]

1620 28
—O+OO—@— : : : : : : | 100
10
Share of Set-up Times: Grinding [%]
169 22
—Q— ——@ : : : : i 45
5 18@
Share of Set-up Times: Turning [%)]
162@17,7
—O : O : : : : : i 50
5 15@

2.037 2.591
500 —tt 22— @—O : : : : i 6.000
2162@ 3.100
] Average DB @ Average MSME TR @ Reference Group O pTR Jamshedpur
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y
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The economic application of technological resources is  Fm=m= "
described with the technology organization haamshedpur

Analysis Technology (V/VIII)
1 Findings

®m The technology portfolio visualizes that
the performance of existing milling
machines is too low in due consideration
of the technology relevance and the
manufacturing of massive forming tools

® The performance of wire-EDM machines
fits the requirements of sheet metal
‘ ‘ forming tools

Technology Performance

‘ ‘ ® In due consideration of sheet metal
forming tools, the performance value for
grinding machines is low

\ 4

Technology Relevance

‘ Milling ‘ Sinking Wiring ‘ Grinding‘ Turning

Investments in milling and grinding machines is necessary

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information: Pusn="
Data for machine performance analysis hJamshedpur

Analysis Technology (VI/VIII)

Average Share of Production: Grinding [%]

Average Share of Production: Milling [%]

10,4 12 13,8

391 500
0 I : : : @D : : : : | 96 0 I : : —@-0-0— : : : | 30
43,4 @49 15
Average Share of Production: Sink EDM [%] Average Share of Production: Turning [%]
33 14,7 10,3 @148
0 —H@—O—H2— : : : : : : | 65 0 —OQ— : : : : : : : | 75
813@ 7 @126
Average Share of Production: Wire EDM [%)]
144 @199
0 [ : - : 60
172Q20
] Average DB @ Average MSME TR @ Reference Group O pTR Jamshedpur
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information: Pusn="
Data for machine performance analysis hJamshedpur

Analysis Technology (VII/VIII)

Perfomance: Grinding Machines

Perfomance: Milling Machines

42 464 535 221@ 267
072 : : —O—+2+0—+@— : i 6% 0 b : : : : —HD— : : : i 491
2190 @264

Perfomance: Sink EDM Machines Perfomance: Turning Machines

3 355 596 3320 3,74 4,18
0 [ : : —O+—+—2— : : HD— 6,41 0 [ : : : : ——— : : | 6,34
325@

2,36

Perfomance: Wire EDM Machines

45@ 5
0 [ : : —O—Q : : : : i 10
445@

] Average DB @ Average MSME TR @ Reference Group O pTR Jamshedpur
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Tool-oriented and workpiece-oriented automation differs 'III—III=‘

between countries and depends on the wage level Jamshedpur gl
Analysis Technology (VIII/VIII)
Automation Procedures: Milling/Jig Boring Automation Procedures: Sink EDM
Data Interface (CAM) Data Interface (CAM) : 64,3 ‘%
DNC (Data Numerical Control) DNC (Data Numerical Control) l 42,945 ‘
Retooling Device Retooling Device l I 84,3%
Workpiece Palletizing Workpiece Palletizing I I 571%
Tool Presetting Tool Presetting l 571%
Workpiece Presetting Workpiece Presetting l 47!1 %
Integrated Measurement 71,3% Integrated Measurement 25.!f % |
Handling System Handling System I 44,3 %
Robots Robots 2|8,6 % |
Job-Management* Job-Management* I 52,9 %
Machine Interlinking Machine Interlinking 18,6 %
20 40 60 80 100 0 20 40 60 80 100
Automation Procedures: Wire EDM Automation Procedures: Grinding
Data Interface (CAM) Data Interface (CAM) . 47:,5 %
DNC (Data Numerical Control) DNC (Data Numerical Control) I 40 %
Retooling Device Retooling Device I 35%
Workpiece Palletizing 371% Workpiece Palletizing | 10 %
Tool Presetting 86% Tool Presetting 20%
Workpiece Presetting 271% Workpiece Presetting 17,5%
Integrated Measurement 22,95“ Integrated Measurement 15%
Handling System 229 ;ﬂ Handling System 275%
Robots 1% ‘ Robots 5%
Job-Management* 31,4% Job-Management* 35%
Machine Interlinking T1% Machine Interlinking |0 %
20 40 60 80 100 20 40 60 80 100
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y Slide 16
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The organisational capabilities are the key to process
efficiency and sustainable development of atool room

K=l

Jamshedpur

Analysis Organisation (I/1I)

Delivery at agreed date [%]

29 588 720
5 L : —— : —H

. : 100
713@

Delivery > 1 week after agreed date [%]

12 37
0 —i—+—O—+ t t : : t | 100
10@ 28

Processing time, new orders cold massive casting dies [days]

254 40 45

0 [ : —-O0—+—@+2D— : : : | 85
30

Customer satisfaction, complaints after 2nd examination [%)]

2 12
0 @—Q— : : : : O : : | 100
14@ 70

] Average DB @ Average MSME TR @ Reference Group

Findings

The due date reliability is on a competitive level —
the average of the specific reference group is very
comparable

Especially in the automotive sector due date
reliability is the top priority for flow in the series
production

The products are either being delivered on time or
with a great delay

The smaller tools in the product portfolio can be
manufactured quicker compared to the reference
groups

The high process quality is opposed by limited
product quality for the customer

O pTR Jamshedpur

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The organisational capabilities are the key to process
efficiency and sustainable development of atool room

nsns ‘
h Jamshedpur

Analysis Organisation (l/11)

Employees, business relationship > 10 years [%)] Fi ndings
16 45 56 H i i
. s W _ID'_I'R Jamshedpur h_as ac_hlevgd good consistency
33 in its long-term relationships with the customers
m Consistent customer relationships can often be
translated into a higher price level
39,7 414 . .
27 ————t— @ © ®m The Tool Room is set for sustainable future
32 2930 development with a very young work force
= Analysed in conjunction with the average job
@7 204 tenure IDTR Jamshedpur is in a unique situation
4 ——— @+ 287 for upgrading its capabilities further
145@

IDTR Jamshedpur requires a better process structure in the future to take pressure of its project
management department — the understanding for organisational capability is established

] Average DB @ Average MSME TR @ Reference Group O pTR Jamshedpur
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Education is the backbone for the upgradation of Fusn=
capabilities and future innovation and development haamshedpur

Analysis Training

A Findings
wea) — amns —_  mm=m @ Short-term courses are launched to address
market specific requirements for education — these
_ roing —MENE courses should always be aligned with the overall
training focus (positive example: welding; negative
General Finding: Lack of advanced training example: mobile phone repair)

m Course offerings in tool fitting is a competitive
advantage and should be strengthened — fitting is
the crucial part of the process chain for automotive
tool suppliers

Function-orientation

Design Manufacturing Assembly ®m The training facilities for design-oriented classes
S L T requires expansion — either physical facilities or a
more attractive offering of e-classes

process-orientation 3

General Finding: Lack of process-orientation ® Training of students from weaker social
backgrounds should be continued and extended

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the findings In the three areas analysed Musn=W

with regard to their respective capability haamshedpur
ey Flndlngsc} Strengths@ \ Potentials;
Technology Technology
®m High performance of wire-EDM machines m Low performance of milling machines
® Multiple machine work ® Low standardization degree
Organisation Organisation
® High level of process quality ® Process quality is based on individuals

m Post-calculation is a milestone of the Instead of structures

order fulfillment process B Process instability in case of adjustments
or changes to plan

Training
®m Availability of training opportunities for Training
students from different social m Very broad course offerings

backgrounds

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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The target state serves as reference point for the Fn=m= ‘
orientation of the next development steps

h Jamshedpur

Target State

IDTR Jamshedpur Vision

Develop towards a leading supplier for the automotive industry known for
process and product quality. Offer a focused portfolio of courses that are
aligned with the manufacturing competencies

Mission Technology

m Adaption of technological
resources to sheet metal and
massive forming tools for the
automotive industry

m Afterwards focusing on
rationalization within the
manufacturing department

Mission Organisation

m Explication of status quo of
milestones and structure of
order fulfillment process

m Set-up of visualized process
structure for enhancement
and sustainability of process
guality

Mission Training

m Definition of future
competence field of training

® Junction of the know-how
with regard to manufacturing
for the automotive industry
with course offerings

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Technology roadmap and investment advice: improvements
in the fields of machines, equipment and infrastructure

Explanation of Technology Roadmap & Investment Advice

erformance vs.
Relevance

Target State
3

n

’0

Technology Performance

g

Technology Relevance
@ Tech.1 @ Tech.2

Tech.3 @ Tech.4 @ Tech.5

P —

Product
Requirement

Sheet-metal
Processing Tools

Injection
Molds
Massive
Forming

Bottleneck Analysis

Capacity Utilisation: Bottleneck Technology
100%

0% o
Tool Room Average DB Average Reference
MSME TR Group

Infrastructure

© WZL/Fraunhofer IPT
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The most relevant technologies need the highest
performance to increase production efficiency

Explanation of Technology Roadmap & Investment Advice

Current State Target State

a

The technology with the
highest share of
production provides the
greatest proportion of
value-added and is
therefore most relevant

The higher a
technology’s relevance
the more important is its
performance and so its
optimization for the TR’s
operational performance

..0

Technology Relevance

Technology. Perfermance
Technology. Performance

A 4

A 4

Technology Relevance

@ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5 @ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5

In order to increase value-added in the most efficient way the TR has to focus on its core technologies and to improve
their performance as they have the highest impact on the overall operational result

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Bottlenecks have to be eliminated by investing in " '.'

machinery in order to improve the production capacity
Explanation of Technology Roadmap & Investment Advice

D D

"= Maximum Production
. : Volume If All Orders
S —— » Processed

Free Machining
Capacity

Used Machining
Capacity

Capacity Utilisation

Great potential to create additional value-added in preceding
and following manufacturing processes because of inefficient
capacity utilisation

The bottleneck technology restricts the possible production
capacity of the whole manufacturing chain

Source: Information concerning Bottlenecks was given by the TR's via the benchmarking sheet (by Fraunhofer IPT)
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Investments in machinery that focus on TR’s specific core
technologies highly increase its product competitiveness

Explanation of Technology Roadmap & Investment Advice

Average Share of Production: Milling [%] Performance: Milling Machines
37 434 429 447
0 F——+—0-00—0—+——+— 9 | |0 72—+ T+0—00~
47 60 372 @48
37 434 o 125467 ; : : :
—@-0——O— —+—O—H+-D—O0— The investment recommendation consists
47 60 372 432@ I of a large-sized and medium-sized milling machine
and a grinding machine

g | —
= Application Examples
£ Set Point
% The technological — Sheet Metal Forming
a performance has to sh f Producti
5| @ increase with ascending are of Froduction
= . . technology relevance, Milling
< O as those technologies Turning
o . create the highest value Grinding
] ToonoT add. Sinking

gy Wiring

@ Milling @ Wiring @ Grinding @ Turning Relevance

© WZL/Fraunhofer IPT Slide 25
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Applying the principles of the 5S-Method leads to a work
space that is organized for highest efficiency and effectiveness ——

Explanation of Technology Roadmap & Investment Advice

BET Bl k e WA e R

Sort out

Getting organized

Clean up

Standardization
. Secure and
SiltSHise constantly improve

The 5S-Method helps to create a save,
clean and tidy workplace.

Not every tool room which maintains a clean and tidy workplace is
good, but every good tool room operates in a clean and tidy
workplace.

© WZL/Fraunhofer IPT ? M} Slide 26
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A standardized and efficient tool production can be achieved
by investing in modern high-performing machining eqUIpMent e
Explanation of Technology Roadmap & Investment Advice
m Standardized assembly benches lead to
maximized learning effects and et - =tane Slieeton
rationalized processes as process @ 8
standardization is improved § @
® Improving and modernizing peripheral 8
equipment results in lower production 8
costs due to lead time reductions and o
rationalization

Zero-point
clamping system

7]
ob/;/o Tool
a/ Standardization
Automation Uil ey
Improvements

®m Decrease of in-machine set-up times due to
automated and standardized tool change
procedures

Assembly
benches
‘whlk’h I

® Technical equipment enhances machining
capacity as both processing time and non
productive times are reduced

/ M} Slide 27
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Since the infrastructure is an intregal factor for the Tool
Rooms, this dimension is covered by the roadmap

nsns ‘
h Jamshedpur

Technology Roadmap & Investment Advice

(]
S
=]
=)
154
=]
S
=)
[}
©
S
(=
=

Machines

Equipment

Manufacturing
‘ and assembly
floor
Large Milling Grinding
machine machine
Medium
Milling
machine
Assembly Clamping
benches systems and
pallets
Standardized
manufacturing
places

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

Investment recommendations
® Infrastructure ‘
- Renewal of old manufacturing and assembly floors

- Use of standardized assembly benches with defined
equipment (hammer, file etc.) and a visible order

- Use of manufacturing work places with standardized
equipment (clampings etc.) and a defined order

B Machines

— Large-sized CNC milling machine with medium precision
(DMG NHX 5000, 5500 or comparable), an extensive
automation is not necessary

-~ Medium sized CNC milling machine with high precision
(Hermle C30, DMU 50 and comparable), an automated
tool changer is required

- Low automated Grinding machine
B Manufacturing equipment
- Zero-point clamping system (3R etc.)

— Pallets

© WZL/Fraunhofer IPT
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Measures for bridging the gap between that status quo 'III=III=‘
and the target state with regard to technology haamshedpur

Advice Technology

Short-Term Measures

Target: Reduction of manufacturing equipment in order to increase the standardization degree
» Standardization of all relevant manufacturing resources

Result: Number of milling tools, clampings etc. are significantly reduced and documented

Target: Reduction of set-up times
» SMED Workshop
Result: Action plan for efficiency improvements within the manufacturing department

Long-Term Measures

Target: Reduction of in-machine set-up times
> Implementation of zero-point clamping systems and pallets
Result: The process uses zero-point clamping systems and in-machine set-up times are reduced

Proposed Project Duration: Man days: Support:
» Standardization of all relevant manufacturing resources 10 months 20 WZzZL/ WBA/ IPT

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III=III=‘
and the target state with regard to organisation haamshedpur

Advice Organisation
Short-Term Measures
Target: Definition of current system of planning and controlling of the order fulfillment process

» Process-mapping of status quo of order fulfillment process
Result: Mapped order fulfillment process for all departments

Long-Term Measures

Target: Set-up of a process structure for the future
» Design of a milestone-process as reference for future order fulfillment
Result: Increased process stability of order fulfillment

Target: Quality management to increase product quality and customer satisfaction
» Definition of quality gates along the order fulfilment process
Result: Increased product and process quality

Proposed Project Duration: Man days: Support:
» Design of a process structure for the future of timely order 2 weeks 20 WZzZL/ WBA/ IPT
fulfillment with competitive product quality

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III=III=‘
and the target state with regard to training haamshedpur

Advice Training
Short-Term Measures

Target: Identify potential for establishing connection
» Identification of potential for linking the manufacturing competencies and the course offerings

Result: Basis for synergies in tool manufacturing and training

Long-Term Measures

Target: Curriculum specifically addressing the field of automotive tool making
» Design of a curriculum for courses that transport the in-depth knowledge on automotive tool making to students

Result: Competitive edge in training for field of competence as basis for future development and innovative progress

Proposed Project Duration: Man days: Support:
» Design of a curriculum for courses that transport the in-depth 1.5 weeks 15 WZzZL/ WBA/ IPT

knowledge on automotive tool making to students

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the results of the analysis and the -'|||=|||="

proposed next steps towards the target state h Jamshedpur gl
Summary
Strength Potential
Q High performance of EDM machines \ Low performance of milling machines
Q Competitive due date reliability \ Low process stability
Q Training for students with different social backgrounds \ Lack of focus of course offerings

IDTR Jamshedpur Vision
Develop towards a leading supplier for the automotive industry known for process and
product quality. Offer a focused portfolio of courses that are aligned with the manufacturing
competencies

Technology Project Proposal (20 man days) Benefit
» Standardization of all relevant manufacturing resources Rationalization of processes resulting in higher
machine runtimes and shorter lead times
Organisation Project Proposal (20 man days) Benefit
» Design of a process structure for the future of timely order Simplification of order processing, shortened
fulfillment with competitive product quality lead times and improved due date reliability
Training Project Proposal (15 man days) Benefit

» Design of a curriculum for courses that transport the in-depth  Creation of an unique selling point in training
knowledge on automotive tool making to students
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Contact Information

WBA Werkzeugbau Akademie
GmbH

Dr.-Ing. Dipl.-Wirt. Ing. Kristian Kuhlmann

W/ZL
RWTHAACHEN

Werkzeugmaschinenlabor WZL of RWTH Aachen University
Chief Engineer

Steinbachstral3e 19

D-52074 Aachen

Phone  +49 241/80 2 81 97

Fax +49 241/ 80 6 28 197

Mobile  +49 171/ 55 34 802

E-Mail  k.kuhlmann@wzl.rwth-aachen.de

Dipl.-Wirt.-Ing. Nicolas Komorek

Werkzeugmaschinenlabor WZL of RWTH Aachen University
Research Fellow

Steinbachstral3e 19

D-52074 Aachen

Phone +49241/80 282 03

Fax +49 241/ 80 6 28 203

Mobile  +49 172/ 8179 253

E-Mail  n.komorek@wzl.rwth-aachen.de
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WBA Werkzeugbau Akademie
GmbH

Dipl.-Ing. Kristian Arntz

Fraunhofer Institute for Production Technology IPT
Chief Engineer

SteinbachstralRe 17

D-52074 Aachen

Phone  +49241/8904 121

Fax +49 241/ 8904 6121

Mobile  +49 174/ 190 28 17

E-Mail  kristian.arntz@ipt.fraunhofer.de

Dipl.-Ing. M.Sc. Dominik Heeschen

Fraunhofer Institute for Production Technology IPT
Research Fellow

SteinbachstralRe 17

D-52074 Aachen

Phone  +49 241/ 8904 324

Fax +49 241/ 8904 6324

Mobile  +49 176/ 6463 4546

E-Mail  dominik.heeschen@ipt.fraunhofer.de
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Initial Analysis of
Seven MSME Tool Rooms

Milestone Workshop
Analysis and Further Steps IDEMI Mumbai

Deutsche Gesellschaft OQ
fur Internationale

Zusammenarbeit (GIZ) GmbH
INFINITE ‘ GERMANY + INDIA

OPPORTUNITIES
==l ==
R =D
= =
——

Delhi, 01.-02. November 2012
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Global trends in production translate into adapted manufacturing
processes and altered demands for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making
Global Trends in Production

Higher customer Shorter product life . . . Increasing raw material
Globalizing markets In time delivery .
demands cycles prices
More sophisticated & Decreasing pay Shrinking profit Need for reliability Higher material
individualized products back periods margins Man-days
|
( oo ;]w I |
¥ <
Products © Material
Customer
Higher tool Local producing industry |
complexity Less too| Reliable  Higher
Less man-days t0OIs material
man-days/part d O efficiency
(¥ ]

(@)
Local tool makers

The tool and die industry is the key partner for the international manufacturing industries

\
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Its crucial position in the value chain results in multiple requirements
for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making

Product
Development

)
S c
5 ©
S e o
(a >

5
S o
© >
LL

@)
+—
+—

c

(b)

S

o
=

()

>

()
0O

Production

Goals of Product
Development

® High amount of standards
in design and planning

B Focus on innovation

m Short lead times in
procurement

®m Adherence to planned
man-days

Main goals of value chain

m High flexibility and production quality
®m Short and reliable lead times

m Adherence to competitive man-days
structure

Overall optimum per produced part or

Total Cost of Ownership

Goals of Production

® Robust processes with high
guality and less
breakdowns

® Automation in production
and assembly

®m First-time-right during run
up

m Little expenses for
maintenance and repair

© WZL/Fraunhofer IPT
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A successful toolshop enables both:
Innovation in development and productivity in production

Technological and Organisational Capabilities in Tool and Die Making

Development to
Production

-
o
=
°
o
2
o
=
o
2
I

Tool

~—_\

From Tool Development
to Tool Production

Production Todl Togt
Planning Production Assembly
L
\ |

— Enabling Innovation in Development through ... -

m ... Definition of a set of core competencies

m ... Adherence to high quality requirements
throughout the employees

m ... Early integration into product development

®m ...Improving its own product- and process know-
how constantly

— Enabling Productivity in Production through ... -

®m ... Use of modular, standardized components
®m ... High quality tools

®m ... Internal process orientation to guarantee shortest
lead times with high adherence to delivery dates

m ... Continuous improvement by constant exchange
with the tool operating in production

© WZL/Fraunhofer IPT
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A successful tool room is much more than the sum of its machinery

Technological and Organisational Capabilities in Tool and Die Making

Perspective— Order Processing

® Which standards in order processing enable unique
tooling?

Perspective — Product

m What standards can be used in a client-individual
tool?

| :
Common part 21,2% i
guota 38,3%

Present

B Future

Perspective — Strategy

® What are the core competencies of the tool room that
enables it to outperform its competitors globally?

Strategic targets

Status quo

Perspective — Process Chains

® What technological process chains support the tool
room’s core competencies in the best way?

T
w ¥
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A sound understanding of all relevant aspects of technological and
organisational capabilites is the key to successful tool and die making

Technological and Organisational Capabilities in Tool and Die Making

Project Proposal Duration: Man days: Support:
» Technological and Organisational Capabilities 2 days 4 (chief WZL/ WBA/ IPT
in Tool and Die Making engineers)

Day |

m 17:00-17:30:

10:45 - 11:00:
® 11:00-12:30:

m 12:30-14:00:
m 14:00 - 15:30:

m 15:30-15:45.
m 15:45-17:00:

Dr. K. Kuhlmann & K. Arntz
®E 09:30-10:00:
®m 10:00 -10:45:

Welcome

Trends in Tool and Die
Making

Break

Classical Production
Technologies at a Glance

Lunch

Standardization of Product
and Order Processing

Break

Synchronization of Order
Processing

Wrap Up

Day Il
Dr. K. Kuhlmann & K. Arntz
® 09:30-10:00:

10:00 — 10:45:

10:45 - 11:00:
11:00 — 12:30:

12:30 — 14:00:
14:00 - 15:30:

15:30 — 15:45:
15:45-17:00:

17:00 -17:30:

Welcome

Successful Strategies
in Tool and Die Making

Break

Development of Efficient Process
Chains for Tool and Die Making

Lunch

Process Chains “of tomorrow” for
Tool and Die Making

Break

Final Discussion on Capabilities
in Tool and Die Making

Wrap Up

© WZL/Fraunhofer IPT
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The IS a leader for calibration
services —the tool room offers various tools

&testing  WFm=ms
and training h Mumbai ‘

Introduction

® Manufacturing

® Mumbai (Maharashtra) Market
Now: Various focus with strong market

® Business Focus [Revenue]

[ ] Manufacturing

24% 23% | [ Training

|| Calibration & Testing

|| Die Casting Tools
Il Sheet Metal Tools
] Injection Molding Tools

- Other

for calibration & testing ® Training [Trainees Trained]

Future: Further development of power

suppliers (nuclear, solar) |

m Customer Industries 3.691

Automotive, general engineering, nuclear,
research, solar

2009-10

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

0
(+2% >—¢ 5.600

3.403 3.760

Target

2010-11 2011-12 2012-13

\
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The reference group contains companies which are -'|||=|||=‘

comparable to the tool room

h Mumbai

Business Location

Employee Structure

Germany
B Western Europe
Eastern Europe

I Rest of the world
87,5%

-<50
¥ 50 - 100
> 100

Range of Products*

Market Access

50% 50%
38% 43% Internal
B External
% N
Sheet-metal Injection Die- Massive Others
Processing Molds Casting Forming
Tools * Multiple enumerations possible

© WZL/Fraunhofer IPT
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Technological resources are the enabling factors of a usn=
A

successful tool room D umba
Analysis Technology (I/VIII)
Average Age of Milling Machines [years] FI ndings
: OGP s m The tool room is characterized by some
4 107@ modern, highly productive machines

The automation degree is lower
compared to the reference group and the

Degree of Automation: Milling [%]

5 4550 e average data bank value which is caused
139D 565@ by the boundary conditions in India

The strict assignment of one worker to a
specific machine is noticeable. On the

Machines per Operator: Milling

S O+ 25 one hand it results in maximum machine
10 utilization but lowers the productivity

The last figure clarifies the visit in August,
where dozens of old and low-productive

Additional Machines (Usage Time < 750h p.a.) [%]

28,9 462@ . .
0 —_— P+ O————1 847 machines exist
45@ 50
] Average DB @ Average MSME TR @ Reference Group O IDEMI Mumbai

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Technological resources are the enabling factors of a 'III=III=‘
successful tool room D vomoa g

Analysis Technology (11/VIII)

Average Age: Sink EDM Machines [years] Machines per Operator: Sink EDM

10,7 14,6 1,29 172
15 I : +O— —0——+ : : | 21 0 [ : —O—@—+— : : : : | 4
6 113 1 18@

Average Age: Wire EDM Machines [years] Machines per Operator: Turning

85 136 10 1,75 23
2 [ : {O—+—2+ : —— : : | 20 1 [ : —— +HO— : : : : | 4
6 84 1@
Average Age: Grinding Machines [years] Machines per Operator: Grinding
14,2 15,8 21 10 2.2 3,07
3 [ : : : -+ —H : : i 30 0 [ : : —H — : : : i 6
0,88 @

Average Age: Turning Machines [years] Machines per Operator: Wire EDM

11,7 13,8 15,7 1,64
0 [ +HO— —-—-@— : : : i 31 0 [ : —O—+—@90— : : : : i 4
4 1 1,6
] Average DB @ Average MSME TR @ Reference Group O IDEMI Mumbai
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y } Slide 10
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The economic application of technological resources is 'IIISIIIE‘
described with the technology organization D vomoa g

Analysis Technology (l11/VIII)

Share of Production [%)]

70 Annual Operating Time: Milling Machines [h/a]
3.080 ©3.500
60 750 - : 6.000
3.165@ @3454
50 + —
Capacity Utilisation: Milling [%]
40 +-
78@82
0 I : : — : : : : : | 254
30 +— 79@
840
20 +— .
Share of Set-up Times: Milling [%]
10 — 200212
3 — : : : : : { 50
0 - 1990 @213

Milling  Sink-EDM Wire-EDM  Grinding Turning
IDEMI Mumbai m Average MSME TR
Reference Group = Average DB

The set-up time seems to be on an average level but the visit showed just a low machine utilization

] Average DB @ Average MSME TR @ Reference Group O IDEMI Mumbai
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

\!
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The economic application of technological resources is Nusn=wW

described with the technology organization

h Mumbai

Analysis Technology (IV/VIII)

Annual Operating Time: Sink EDM Machines [h/a]

2.400 3.142
390 —tg+—-0— : : : : {  8.000
3.033@3.500

Annual Operating Time: Wire EDM Machines [h/a]

4168
—-D@— : : : : { 8700
3.543Q4.000

775

Annual Operating Time: Grinding Machines [h/a]

Share of Set-up Times: Sink EDM[%)]

13159 19
—t— @ : : : : : | 50
150

Share of Set-up Times: Wire EDM[%)]

16 32,5
—+— o— : : : : : | 100
150@19

Share of Set-up Times: Grinding [%]

1.826 3273 16@16,9
220 DD : D— : : i 5200 — 45
2038 150@16,7
Annual Operating Time: Turning Machines [h/a] Share of Set-up Times: Turning [%)]
2037 2682 2@ 177
500 oO—t+—+—2— : : : : : {  6.000 . : -0 : : : : : i 50
500 1948 @ 1,7@ 20

] Average DB @ Average MSME TR @ Reference Group O IDEMI Mumbai

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

© WZL/Fraunhofer IPT y Slide 12

~ Fraunhofer

W/LL,
RWTHAACHEN




The economic application of technological resources is  Fm=m= "

described with the technology organization

h Mumbai

Analysis Technology (V/VIII)

TL
(b)
O
c
©
3
3
@
o
5 O
(@)}
9
@)
= O
e
o
|_
Technology Relevance
@ viling @ Sinking Wiring

‘ Grinding ‘ Turning

Findings

® Most of the applied manufacturing

technologies show a sufficient
distribution between relevance and
performance

Past investments in modern sink- and
wire-EDM machines result in a high
technological performance

The investment strategy should take the
milling technology more into account

Although there were some investments
in milling machines, the overall
performance of the milling department is
still too low with regard to the technology
relevance

The initial situation for a technologically well positioned tool room exists

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

© WZL/Fraunhofer IPT
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Additional Information: EIIISIIIE‘
A

Data for machine performance analysis Mumbai
Analysis Technology (VI/VIII)

Average Share of Production: Grinding [%]

Average Share of Production: Milling [%]

12 14

434 514
0 [ : : : —-@—0O— : : | 9% 0 : —+ 30
47 60 14@
Average Share of Production: Sink EDM [%] Average Share of Production: Turning [%]
109@ 14,7 50 10,3
0 : H—O— : : : : : | 65 0 —+DH : : : : : : : | 75
10,6 @ 20 4@ 13

Average Share of Production: Wire EDM [%)]

154@172 223
0 [ : ——@+ : : : : : | 60
150

] Average DB @ Average MSME TR @ Reference Group O IDEMI Mumbai
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information: EIIISIIIE‘
A

Data for machine performance analysis Mumbai
Analysis Technology (VII/VIII)

Performance: Grinding Machines

Performance: Milling Machines

439 512 219 268
0,72 [ : : : oO———o0—0@——— 6,94 0 [ : : —O—-@—— : : : | 4,91
3,23 4,67 1,85 2,79@
Performance: Sink EDM Machines Performance: Turning Machines
3,58 4,43 3,76 4,28 4,62
0 [ : : : O———+—@ : : | 6,41 0 [ : : O— ——aH——— 6,34
029 36@ 1,94
Performance: Wire EDM Machines
4,19 497
0 O+ —0O— 6,22
422@ 5,67

] Average DB @ Average MSME TR @ Reference Group O IDEMI Mumbai
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

© WZL/Fraunhofer IPT M}
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Mumbai

Tool-oriented and workpiece-oriented automation differs usn="
between countries and depends on the wage level |

N

Analysis Technology (VIII/VIII)

Automation Procedures: Milling/Jig Boring

Automation Procedures: Wire EDM

Datalnterface (CAM) Data Interface (CAM)
DNC (Data Numerical Control) DNC (Data Numerical Control) 54,3%
Retooling Device Retooling Device | 14,3%
Workpiece Palletizing Workpiece Palletizing 371%
Tool Presetting 89,7 % Tool Presetting 8,6%
Workpiece Presetting Workpiece Presetting 271%
Integrated Measurement Integrated Measurement 22,9'!&
Handling System Handling System 22.946
Robots Robots 71%
Job-Management* 414% Job-Management* 31,4%
Machine Interlinking Machine Interlinking _7,1 %
0 20 40 60 80 100 0 20 40 60 80 100
Automation Procedures: Sink EDM Automation Procedures: Grinding
Data Interface (CAM) Data Interface (CAM) : 47!.5 %
DNC (Data Numerical Control) 42,9 % DNC (Data Numerical Control) | 40 %
Retooling Device l I 84,3% Retooling Device 35%
Workpiece Palletizing I I 571% Workpiece Palletizing | 10 %
Tool Presetting l 571% Tool Presetting 20%
Workpiece Presetting I 47:1 % Workpiece Presetting 17,5 %
Integrated Measurement 25,|7 % | Integrated Measurement 15%
Handling System I 44,3 % Handling System 27,5%
Robots 2!5.0 % Robots 5% ‘
Job-Management* I 52,9 % Job-Management* 35%
Machine Interlinking 18,6 % MachineInterlinking |0 %
20 40 60 80 100 0 20 40 60 80 100

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

I DEMI 2011

© WZL/Fraunhofer IPT
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The organisational capabilities are the key to process usn="
efficiency and sustainable development of a tool room [ wumsa gl

Analysis Organisation (I/1I)

Findings

314 588 66 ® With regard to tool making the due date reliability
T of the Mumbai Tool Room is on a very competitive
level
Customers, No. of key customers B The amount of key customers is comparable to the
4 54 103@ MSME average — yet significantly above the
A A s o e international standard

® A high number of key customers yields little

consistency in the relationship to customers

1 15% . ]
1<2 i it 26% 21% m Customer relationships have to be prolonged to
-Zyears . . .
g enhance process capability and profitability
2-5 years
0, . . - .
16% 21% ®m The requirements with regard to organisational
5-10 - . . . .
yEER o capability varies significantly between tool making,
0 . . .
>10years | 20% 19% 14% testing and calibration
Avg. DB Avg. MSME  Ref. Group IDEMI
] Average DB @ Average MSME TR @ Reference Group O IDEMI Mumbai

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The organisational capabilities are the key to process a=ns= ‘
efficiency and sustainable development of a tool room h Mumbai

Analysis Organisation (l/11)

Employees, average age Findings

372 307 ® The average age of the employees in tool making
27 I : : : —+—H : O— { 49 . . . .-
94@ 15 Is alarming with regard to future stability

m Know-how has to be contained in the company

requiring a structured knowledge transfer between

177 the generations
3 I —@20 : : : : : : { 68
149 @20 m Experienced employees enable “quick-fix”

194

solutions to individual tool making processes

® The process structure for tool making has to be
upgraded significantly for a sustainable
development

IDEMI Mumbai is confronted with the difficult task of serving different industries at the same time — a
focus on either testing and calibration or tool making will enhance the organisational capability

] Average DB @ Average MSME TR @ Reference Group O IDEMI Mumbai
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

= W/ZL
—Z Fraunhofelpt; R\NTHAACHEN
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Education is the backbone for the upgradation of a=mn= ‘
capabilities and future innovation and development h Mumbai

Analysis Training

Findings
B A Advanced - m The training programme is set-up for the short-
A — e T e term creation of revenue
Basic THI& ® The training programme has to establish a clear
— Training ~— — — . «pe .
focus to be able to excel in specific fields
General Finding: Lack of advanced training ® As IDEMI Mumbai has established competencies

in testing and calibration; they serve as a factor of
differentiation on the market

Function-orientation &

m Testing and calibration training should be

Design Manufacturing Assembly Stre n gth e n e d
A ® The competence of know-how intense training for
process-orientation manufacturing (e.g. design) has to be sustained
General Finding: Lack of process-orientation and strengthened

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

Slide 19
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Overview of the findings In the three areas analysed usn=
A

with regard to their respective capability h Mumbai
Key Findings
G Strengths@ \ Potentials;
Technology Technology
® Most modern machinery of all visited m Disputable investment strategy

MSME tool rooms :
® Low overall machinery performance as

® High competencies in CAM-programming there are too many old (manual)

L machines
Organisation

m Strategic position for testing and calibration Organisation

: : . ® Organisational capabilities are individual-

m Relatively high due date reliability based instead of structure-based

Training m Lack of order and tidiness

® Unique facilities for testing and calibration .
Training

m Standard of facilities

® Broad course offerings even beyond
manufacturing, testing and calibration

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

© WZL/Fraunhofer IPT — WE}
Z Fraunhofer  OwTHAACHEN
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The target state serves as a reference point for the a=mn= ‘
orientation of the next development steps D Mumba

Target State

IDEMI Mumbai Vision
Be a Competence center with state-of-the-art facilities and employees for
innovation and industry support with focus on testing and calibration.
Renowned training center for testing and calibration as well as tool making

Mission Technology Mission Organisation Mission Training
m Adaption of the technological ® |Implementation and m Strengthening of the
cababilities to the continuous enforcement of programme for testing and
requirements of testing and cleanliness and order in all calibration as differentiating
calibration as well as tool tool making related acitivities characteristics
gnvaeljgglgsa;::;:tzrdmg to the m Establishment of a standard ®m Design of a strategic portfolio
9y process structure for order in of course offerings around
testing and calibration as well existing operative
as manufacturing competencies of IDEMI
Mumbai
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
© WZL/Fraunhofer IPT y Slide 21
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Technology roadmap and investment advice: improvements
in the fields of machines, equipment and infrastructure

Explanation of Technology Roadmap & Investment Advice

erformance vs.
Relevance

Target State
3

n

’0

Technology Performance

g

Technology Relevance
@ Tech.1 @ Tech.2

Tech.3 @ Tech.4 @ Tech.5

P —

Product
Requirement

Sheet-metal
Processing Tools

Injection
Molds
Massive
Forming

Bottleneck Analysis

Capacity Utilisation: Bottleneck Technology
100%

0% o
Tool Room Average DB Average Reference
MSME TR Group

Infrastructure

© WZL/Fraunhofer IPT

~ Fraunhofer
IPT
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The most relevant technologies need the highest
performance to increase production efficiency

Explanation of Technology Roadmap & Investment Advice

Current State Target State

a

The technology with the
highest share of
production provides the
greatest proportion of
value-added and is
therefore most relevant

The higher a
technology’s relevance
the more important is its
performance and so its
optimization for the TR’s
operational performance

..0

Technology Relevance

Technology. Perfermance
Technology. Performance

A 4

A 4

Technology Relevance

@ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5 @ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5

In order to increase value-added in the most efficient way the TR has to focus on its core technologies and to improve
their performance as they have the highest impact on the overall operational result

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

© WZL/Fraunhofer IPT Slide 23
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Investments in machinery that focus on TR’s specific core = "gg"
technologies highly increase its product competitiveness

Explanation of Technology Roadmap & Investment Advice

Average Share of Production: Milling [%] Performance: Milling Machines
429 467
0 F———+—0-00—0—+——— 9 | |07———+]—0—0r0— — 694
47 60 372 @48
37 434 7309567 ;’
47 0 372 480@ : The investment re_commendatlon_ consists of a new
Wire-EDM machine

. el -

{k
O
= Application Examples
£ Set Point
% The technological — Injection Molding
3 performance has to Share of Production
§ ‘ increase with ascending
3 . technology relevance, Milling
£ @ @ as those technologies Turning
o . create the highest value Grinding
. - add. Sinking
Technology Relevance e
@ Milling @ Wiring @ Grinding @ Turning Relevance

© WZL/Fraunhofer IPT Slide 24
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Applying the principles of the 5S-Method leads to a work
space that is organized for highest efficiency and effectiveness ——

Explanation of Technology Roadmap & Investment Advice

BET Bl k e WA e R

Sort out

Getting organized

Clean up

Standardization
. Secure and
SiltSHise constantly improve

The 5S-Method helps to create a save,
clean and tidy workplace.

Not every tool room which maintains a clean and tidy workplace is
good, but every good tool room operates in a clean and tidy
workplace.

© WZL/Fraunhofer IPT ? M} Slide 25
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A standardized and efficient tool production can be achieved
by investing in modern high-performing machining eqUIpMent e
Explanation of Technology Roadmap & Investment Advice
m Standardized assembly benches lead to
maximized learning effects and et - =tane Slieeton
rationalized processes as process @ 8
standardization is improved § @
® Improving and modernizing peripheral 8
equipment results in lower production 8
costs due to lead time reductions and o
rationalization

Zero-point
clamping system

7]
ob/;/o Tool
a/ Standardization
Automation Uil ey
Improvements

®m Decrease of in-machine set-up times due to
automated and standardized tool change
procedures

Assembly
benches
‘whlk’h I

® Technical equipment enhances machining
capacity as both processing time and non
productive times are reduced

/ M} Slide 26
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Since the infrastructure is an intregal factor for the Tool usn="
Rooms, this dimension is covered by the roadmap B o g

Technology Roadmap & Investment Advice

Investment recommendations
B Infrastructure ‘

(]
= .
g Manufacturing - Renewal of old manufacturing and assembly floors
‘5 & assembly — Use of standardized assembly benches with defined
= floors Air conditioned equipment (Hammer, file etc.) and a visible order
machining rooms - Use of manufacturing work places with standardized
—————————————————————— equipment (clampings etc.) and a defined order
@ — Precision machining requires nearly constant
£ Wire-EDM temperatures: Air conditioned machining rooms
(%3 .
g machine m  Machines
— Wire-EDM machine (AgieCharmille CUT 20 P and
—————————— T == comparable)

A bl Clamping _ _
- Ssembly systems and ~ More machines cannot to be recommended at this
3 benches pallets time, as the required capacity has to be calculated
£ )
s after old machines were removed
= .
i Standardized m  Manufacturing equipment

manufacturing

places - Zero-point clamping system (3R etc.)

— Pallets

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to technology D wmoa g

Advice Technology
Short-Term Measures
Target: Reduction of old machines and enhancement of overall machine performance

» Reassessment of existing machinery
Result: Significantly less unproductive machines

Target: Specification of the needed machine capacity
» Accurate analysis of the actual machine usage
Result: The actual and future capacity is known and the basic for a long-term investment plan

Long-Term Measures

Target: Reduction of in-machine set-up times
> Implementation of zero-point clamping systems and pallets
Result: The process uses zero-point clamping systems and

Proposed Project Duration: Man days: Support:
» Reassessment of existing machinery 10 months 25 WZL/ WBA/ IPT

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to organisation D wmoa g

Advice Organisation
Short-Term Measures

Target: Sound link between the activities in testing and calibration and manufacturing
> ldentification of synergies between testing and calibration and manufacturing
Result: Increased competitiveness and development capabilities in both operative divisions

Target: Development of standard for tidiness and order in all departments
» Implementation of tidiness and order
Result: Increased process efficiency through clean and structured workplace environment

Long-Term Measures

Target: Use of a standardized process structure for order processing
» Design of a process structure for the entire order fulfillment process for testing and calibration and manufacturing
Result: Sustainable routine for increased due date reliability and process stability

Target: Establishment of 6S Routine
» Set-Up of a 6S Routine
Result: Sustained process efficiency and increased duration of life cycle of resources

Proposed Project Duration: Man days: Support:
» Design of a structured milestone process for order 2 weeks 20 WZL/ WBA/ IPT
processing in testing and calibration and manufacturing

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to training D wmoa g

Advice Training

Short-Term Measures

Target: Sound portfolio of course offerings that are aligned with operative competencies
» Design of strategic training portfolio

Result: Set-up for increased quality of training

Long-Term Measures

Target: Implementation of the designed strategic training portfolio
> Implementation of the designed strategic training portfolio
Result: Higher quality of training to set the foundation for future development

Target: Initiatives for balancing capacity utilization of training resources over the entire calendar year
» Design of an action plan to structure course offerings to balance capacity utilization
Result: Action plan for balanced capacity utilization of training resources of the entire calendar year

Proposed Project Duration: Man days: Support:
> Design of strategic training portfolio in alignment with operative 2 weeks 20 WZL/ WBA/ IPT
activities in testing and calibration as well as manufacturing

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the results of the analysis and the Fusn=
proposed next steps towards the target state h mumbai gl
Summary

Strength Potential

Q Modern machines \ Overall low performance values of machines

0 Good strategic positioning for testing and calibration \ Missing tidiness and order

Q Advanced know how and facilities for test. and calib. \ Broad training portfolio

IDEMI Mumbai Vision
Be a Competence center with state-of-the-art facilities and employees for innovation and
industry support with focus on testing and calibration. Renowned training center for testing
and calibration as well as tool making

Technology Project Proposal (25 man days) Benefit
» Reassessment of existing machinery Reduction of labor intensity, productivity enhance-
ments and a support for cleanliness and tidiness
Organisation Project Proposal (20 man days) Benefit
» Design of a structured milestone process for order Simplification of order processing and upgrading
processing in testing and calibration and manufacturing of process quality
Training Project Proposal (20 man days) Benefit

» Design of strategic training portfolio in alignment with operative Improvement of training offers
activities in testing and calibration as well as manufacturing
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Analysis of MSME Tool Rooms

Milestone Documentation

Analysis and Further Steps CTTC Kolkata

|
Deutsche Gesellschaft OQ
fur Internationale

Zusammenarbeit (GIZ) GmbH

Aachen, August 2013

INFINITE ‘ GERMANY + INDIA
OPPORTUNITIES
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The offers its products to state-owned L dIBE ‘

companies and offers training to the entire region h Kolkata
Introduction B Business Focus [Revenue]
B Manufacturing
m 0% |:|Training
lkata B Manufacturing

] Component production
B Jigs, fixtures, gauges
[ ] Sheet metal tools

[ other

m Kolkata (Bengal) Market
Now: Few businesses in the area due
to historic background ®m Training [Trainees Trained]

Future: Growing economy from various
industries ! 3.489

B Customer Industries 2.216

el
Aeronautics, military, railways, white Tard
goods
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis 2009-10 2010-11 2011-12 2012-13
© WZL/Fraunhofer IPT y Slide 2
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The reference group contains companies which are '|||=|||=‘

comparable to the tool room D Kolkats
Business Location Employee Structure
Germany M <50
Bl Western Europe B 50 - 100
100,0% Eastern Europe > 100
I Rest of the world
Range of Products* Market Access
100% 50% Internal

B External
33%

17% 17%
0%
Sheet-metal Injection Die- Massive Others
Processing Molds Casting Forming
Tools * Multiple enumerations possible

© WZL/Fraunhofer IPT Slide 3
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The manufacturing department is characterized by old 'IIISIIIE‘
machinery and antiquate manufacturing operations B <okaa g

Capability Technology m CAXx-Systems

e — High proportion of 2D design, only CNC machined parts
are designed in 3D

— Tools are partially designed in 2D and 3D

— Diverse usage of design programs which has to be
standardized

B m Manufacturing Equipment

— No standardized clamping systems

— Excessive usage of cooling lubricants
— Milling tools are ordered on demand

® Machinery ® |nnovation

— Overall age of the machines is very high -
which results in lower accuracy and
especially in a low productivity of the
overall machinery

— High machine diversity results in a difficult
investment and development path

From a technological perspective the Tool Room has to get upgraded within every technological
dimension

/ [‘QE} Slide 4
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Technological resources are the enabling factors of a usn=
A

successful tool room D Kolkats
Analysis Technology (I/VIII)
Average Age: Milling Machines [years] Findings
) SG  O— 1 w5 m The average age of the main technology
11@ 20 machines is much higher in contrast to all

reference groups

Degree of Automation: Milling [%]

® The degree of automation is lower compared
PN . - AN to the reference group and the average data
364 bank value
Machines per Operator: Milling ® The strict assignment of workers to specific
machines is noticeable. Even though it results
1 é 1‘7 — 153—0 ——————t— 25 in maximum machine utilization, it lowers
17 productivity

Additional Machines (Usage Time < 750h p.a.) [%] B The number of machines running with low
productivity is too high

226 21,7 37
0 [ : : —-@—+0——Q0———0O+— 64,7
54,28

] Average DB @ Average MSME TR @ Reference Group O cT17C Kolkata
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Technological resources are the enabling factors of a 'Ill=lll=‘
successful tool room B Kokan gl

Analysis Technology (11/VIII)

Average Age: Sink EDM Machines [years] Machines per Operator: Sink EDM

10 14165
0 : —- 00— : : : : i 4
1@
Average Age: Wire EDM Machines [years] Machines per Operator: Wire EDM
75 9 141618
0 —HD— : : : : : O 27 0 —t——O—+—--@— : : : : i 4
78@ 27 1
Average Age: Grinding Machines [years] Machines per Operator: Grinding
14,9 16,8 2,28 34
0 [ : : : —-@— : : oO— 33 0 —tt———+ : : : | 6
14@ 29,8 1,67 25

. . Machines per Operator: Turnin
Average Age: Turning Machines [years]

1,79 25@
122 151 1 o——+—+—tk>- 4
0 —H— : : : ~O— 33 1 25@
12@ 31 '
7] Average DB @ Average MSME TR @ Reference Group O cTTC Kolkata
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y } Slide 6
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The economic application of technological resources is 'IIISIIIE‘
described with the technology organization D Kolkaa

Analysis Technology (l11/VIII)

Annual Operating Time: Milling Machines [h/a]

70
3.050 3.638
60 750 [ : —O———@— : : : i 6.000
2338 3216@

50 +— —
= Capacity Utilisation: Milling [%]
é40
o 64@ 79 160
3 0 : — : HO— : : i 254
3 30 — 600
o
?_‘ 20 +— Share of Set-up Times: Milling [%]
(@]
o
510 — 17 187020
&_-) 0 [ : —Q—H : : : : : | 50

187@
0 .

Miling  Sink-EDM Wire-EDM  Grinding Turning
CTR Kolkata ®m Average MSME TR
Reference Group = Average DB

Annual operating time of milling machines being the core technology is below average

7] Average DB @ Average MSME TR @ Reference Group O cTTC Kolkata
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The economic application of technological resources is 'IIISIIIE‘
described with the technology organization B Kokan g

Analysis Technology (IV/VIII)

Annual Operating Time: Sink EDM Machines [h/a]

158 217
2 —@—0O 50
1 25
Share of Set-up Times: Wire EDM[%)]
3.480 5.224 186 363
775 —0 Q- —H : : : {  8.700 3 [ : ——@— : : : : : | 100
1,600 3.841 15016
Annual Operating Time: Grinding Machines [h/a] Share of Set-up Times: Grinding [%]
2,014 2.895 1315,2
220 —ttO—t+— -O— : : : i 5200 0 [ —QO- : : : : : : | 51,6
1.348 2158 @ 10 167@

Share of Set-up Times: Turning [%]

Annual Operating Time: Turning Machines [h/a]

2069 2793 14 15,6
750 —O0—0—+—0 : : : : : {  6.000 0 —O@— : : : : : : { 80
1.308 2204 @ 10 186
7] Average DB @ Average MSME TR @ Reference Group O cTTC Kolkata

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The economic application of technological resources is 'IIIEIIIE‘
described with the technology organization D Kolkaa

Analysis Technology (V/VIII)
1 Findings

m High share of grinding machining shows a

§ potential of milling process improvement
@ : :
= ® [nvestments and deinvestments in every
2 manufacturing technology is highly
g recommended
>
(@))
E O O
(@]
: O
e
a
|_
Technology Relevance
‘ Milling ‘ Sinking Wiring ‘ Grinding ‘ Turning

Overall technology performance is below average in contrast to all reference groups

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
_— } Slide 9
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Additional Information: usn=""
Data for machine performance analysis D cokaa g

Analysis Technology (VI/VIII)

Average Share of Production: Milling [%] Average Share of Production: Turning [%]

3841 61@ 28 12@127
0 [ : : —— : : : : i 100 0 —H@——H : : : : : : : i 75
600 120

Average Share of Production: Sink EDM [%]

5Q 10 148
I —-0— : : : : : : i 65
37@

Average Share of Production: Grinding [%0]

11 133 20
0 [ : : —@+—— O+ : : | 30
18

Average Share of Production: Wire EDM [%)]

18,9 21,5

0 —Oo——02@+ 60
5 200

7] Average DB @ Average MSME TR @ Reference Group O cTTC Kolkata

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information: Pusn="
Data for machine performance analysis D cokaa g

Analysis Technology (VII/VIII)

Performance: Turning Machines

Performance: Milling Machines

412 462 535 3,25 3,66 4,06
0,72 [ : : : —O—+—0—0—@— : i 6,94 0 [ : : : —O—@—+-0— : : i 6,34
3,53 2,83
Performance: Sink EDM Machines
2,55 34 5,96
0 oO— : ——— : : H— 6,41
0
Performance: Wire EDM Machines
48 79
0 oO—+——+—— : : : : : : i 31,4
0 45@
Performance: Grinding Machines
221 2,74 3,02
0 I : : : —@-O-- 00— : : | 4,91
2,49
7] Average DB @ Average MSME TR @ Reference Group O cTTC Kolkata
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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© WZL/Fraunhofer IPT

\!

W/ZL,
~ Fraunhofer RAWTHAACHEN

IPT



Kolkata

Tool-oriented and workpiece-oriented automation differs usn=
between countries and depends on the wage level Y P

Analysis Technology (VIII/VIII)
Automation Procedures: Milling Automation Procedures: Wire-EDM
Data Interface (CAM) DataInterface (CAM) ‘ l : 93 %
DNC (Data Numerical Control) DNC (Data Numerical Control) : I 54,9%
Retooling Device Retooling Device, 14,1% ‘
Workpiece Palletizing Workpiece Palletizing| 36,6 %
Tool Presetting 89.9% Tool Presetting 8,5%
Workpiece Presetting Workpiece Presetting 26,8%
Integrated Measurement 69,7 % Integrated Measurement| 225 ‘;G
Handling System Handling System 22,5‘}“.
Robots Robots(7 % ‘
Job-Management* Job-Management?| 324%
Machine Interlinking Machine Interlinking| 7 %
0 20 40 60 80 100 0 20 40 60
Automation Procedures: Sink-EDM Automation Procedures: Grinding
Data Interface (CAM) I ‘ M,B‘% Data Interface (CAM)! ‘ 46,.3%
DNC (Data Numerical Control) I 42,3%1 ‘ DNC (Data Numerical Control) ‘ 39%
Retooling Device| I l 831% Retooling Device| ‘ 341%
Workpiece Palletizing I ! 56,3 % Workpiece Palletizing| 9,8 %
Tool Presetting| l 56,3 % Tool Presetting 19,5 %
Workpiece Presetting I 46,|5 % Workpiece Presetting 171%
Integrated Measurement 25,1 % | Integrated Measurement, 14,6 %
Handling System I 43,7 % Handling System 268 %
Robots 2;,2 % | Robots, 4,9 %
Job-Management*| I 535% Job-Management* 36,6 %
Machine Interlinking 18,3 % Machine Interlinking|0 %
20 40 60 80 100 0 20 40 60

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank B VSME Kolkata 2012

© WZL/Fraunhofer IPT

=

\

Fraunhofer
IPT

W/ZL
RWTHAACHEN

Slide 12



CTTC Kolkata is still using the organizational structure  EFm=m= ‘
that had been implemented when it was originally set-up h Kolkata

Capability Organization m Capacity Utilization
— Capacity utilization of the CNC machines has to be
increased in the future

— The value creation depth is extremely high — growing
businesses in the area have to be used as future partner

m System Application

— No transparent accounting system is in place and has to
be developed — causes for low liquidity cannot be tracked

— No data with regard to the order fulfillment process is
available electronically

® Employees
— Trainees are integrated into the manufacturing process

— The qualification of the employees is comparatively low —
the highest of all analyzed Tool Rooms

®m Order Fulfillment Process

— Due date reliability and lead time are at a
comparatively low level

— Missing structure, planning and controlling
along the entire order fulfillment process ® Surroundings

— A post-calculation is not part of the process; — During the visit cleanliness and order were at a good level
intransparent costs are inevitable result

The organizational structure has to be redesigned to achieve reliable processes and transparent costs

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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The organizational capabilities are the key to process usn=
efficiency and sustainable development of atool room [l rokaa gt

Analysis Organization (I/11)

Findings
324 577642 ® Tool manufacturing does not depend on external
O O factors (almost 100% internal value creation);
suppliers have to be continuously developed as
the industrial environment is growing in Bengal
58 81 113 m CTTC Kolkata has to improve its planning in the
—tG—0—— : : : : { . ;
° 50 7 PPC department: planning structures that have
been set-up by the Danish decades ago are still
being used
" - ® The inventory and stock in especially raw material
0 '—*zm‘ o % — 0 are currently unknown — they have to be tracked

and controlled for process and cost efficiency as

well as sustainable supplier relations

17,5 32,5
3 —+O—— —— i i i i | 68
12 @174
] Average DB @ Average MSME TR @ Reference Group O cT17C Kolkata

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The organizational capabilities are the key to process usn=
efficiency and sustainable development of atool room [l rokaa gt

Analysis Organization (lI/11)

Customer Satisfaction, Complaints After 2nd Examination [%)] Fi ndings
47 82 117 H i i i iti
. L _The custo_mer satisfaction is on a competitive level
3 in comparison to the MSME average and the

specific reference group

" The structure of customer rlationships is

<1year | 16% 6% 6% - representative of an establ_lshed organization;
12 - - however CTTC Kolkata relies on state-owned
years iGL 21% . .
25years | aon business as key customers; the build-up of the
- 0 .
22% e local industry can be supported

-1
5-10 years

> 10 years 23%

19% Long customer relationships are used by

22% 23% 18% successful tool rooms to achieve higher profit
levels

Avg. DB Avg. MSME  Ref. Group CTTC

CTTC Kolkata features low capabilities in all aspects of organization — a focus on specific core products
and the implementation of standard processes is the key for the next steps in the development

] Average DB @ Average MSME TR @ Reference Group O cT17C Kolkata
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The training is of comparatively low relevance for 'IIISIIIE‘
CTTC Kolkata as of now B Kokan gl
Capalbility Training m Curriculum

— Course content is subject-specific and fits the
requirements of the course description

— Post diploma courses give a deeper understanding of
required knowledge for students

® Resources

— Resources regarding the machines and existing
systems are on a good level; infrastructure for
audiovisual training improve the training

— Simulation programs are not available and could
improve the training

m Course Offerings

— 5 long-term courses for graduates and non-
graduates as well as 20 mid- and short-
term courses

®m Training Staff

— Trainers are generally well educated; however
sufficiently qualified staff is missing for some courses
(i.e. hydraulics and pneumatics)

— Further addition of trainers planned to be able to
improve course-specific qualification of trainers at
CTTC Kolkata and increase overall intake capacity

— Many courses are tool and die specific;
synergies between training and
manfacturing are not used

Sufficiently qualified staff is the key for successful training and have to be employed for all courses

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Education is the backbone for the upgradation of a=mn= ‘
capabilities and future innovation and development h Kolkata

Analysis Training

Findings
B A _— g1 m The campus, resources and training programme
gwea) — ‘tainns ——_ N offer a basic learning environment for

professionals of the future

_ mnng - SIS

General Finding: Lack of advanced training

® The infrastructure for hosting students from the
entire regions require improvement to increase
intake capacity

® The course offerings is very focused in comparison
Function-orientation & to other Tool Rooms — this can support the
continuous build-up of competence in training

Design Manufacturing Assembly
process understanding ® The courses analyzed are focused on core know-

how areas in manufacturing — this is a key for

training students to be experts of the future

process-orientation 3

General Finding: Lack of process-orientation
®m As the business environment around CTTC

Kolkata is currently developing rapidly the
demands of the industry and students have to be

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis identiﬁed to be able to pOSSiny adapt courses
© WZL/Fraunhofer IPT __—— Slide 17
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Overview of the findings in the three areas analysed usn=
A

with regard to their respective capability h Kolkata
Key Findings
Q) strengths () L Potentials £
Technology Technology
®m Restricted number of milling tools with m Lack of machine utilization results in low
standardized cutting parameters actual capacities and cost efficiency
Organization Organization
®m Holistic approach to the future ® Missing transparent controlling make
development of CTTC Kolkata tracking of causes for cost factors and low
® Understanding of the employees of value liquidity difficult
and principle of process orientation m Missing focus with regard to product and
. process
Training
® Sound focus in a course offering for tool Training
and die making and the industrial sector m Staff is not sufficiently qualified for all
® Improvement of didactic tools, i.e. courses
audiovisual infrastructure, support the ®m [nfrastructure for resident-students have
training efficiency to be improved
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
© WZL/Fraunhofer IPT y Slide 18
~ Fraunhofer WAL

PT RWTHAACHEN



The target state serves as reference point for the Fn=m= ‘
orientation of the next development steps

h Kolkata

Target State

CTTC Kolkata Vision
Develop to be a leader in training professionals for the future in Bengal.
Continue to improve competences in tool and die making by establishing a
focus in manufacturing with regard to the tools offered to customers

Mission Technology

machines, system) for tool
production

® [mprove the overall capability
of all resources (manpower,

Mission Organization

m Establish transparent
accounting structure for

COsSts

B Establish a standardized
structure for the order
fulfillment process

cause-specific allocation of

Mission Training

m Upgrade the qualification of
training for the required
course offerings

® |Improve the infrastructure for
resident-students to be able
to cater to a growing intake
capacity in the future

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to technology B <okaa g

Advice Technology

Short-Term Measures

Target: Enhancement of overall machinery performance
» Disinvestment of old machines
Result: Machinery is adjusted to the requirements of a modern production

Long-Term Measures

Target: Enhancement of overall machinery performance
> Investments in regard with modern manufacturing technology
Result: Machinery is adjusted to the requirements of a modern production

Target: Advancement of milling cababilities
» Training of all manufacturing workers in regard with modern manufacturing technology
Result: Machinists are able to use the potentials of modern technologies in regard with productivity and quality

Proposed Project Duration: Man days: Support:
» Disinvestment of old (manual) machines 4 months 15 WZL/ WBA/ IPT

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to organization B <okaa g

Advice Organization
Short-Term Measures

Target: Definition of a transparent accounting structure for controlling and cost tracking
» Define the accounting structure to be able to control and track costs cause-specifically
Result: Defined accounting structure for training and manufacturing

Target: Definition of the future key products and target customer group for manufacturing
» Define the key products and respective customers for CTTC Kolkata to focus on in the future
Result: Defined key products and target customer group for manufacturing

Long-Term Measures

Target: Establishment of a standardized process and planning structure in manufacturing
» Develop and establish a standardized process for order fulfilment in conjunction with a planning structure in PPC
Result: Established standard order fulfilment process and planning structure

Target: Specification of long-term orientation of manufacturing competence and innovation
» Specify the long-term orientation of manufacturing competence and innovation based on existing fields of strength
Result: Specified long-term orientation of manufacturing competence and innovation

Proposed Project Duration: Man days: Support:
» Definition of future key products and target customer 2 weeks 20 WZL/ WBA/ IPT
groups as well as long-term orientation for manufacturing

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to training D cokaa g

Advice Training

Short-Term Measures

Target: Definition of requirement of infrastructure for resident-students to increase intake capacity in training
» Define the plan for development of intake capacity and specify required infrastructure for resident-students
Result: Defined infrastructure for resident-students as basis for the investment decision

Target: Acquisition of sufficiently qualified trainers for all course offerings
» Specify required qualification and recruit trainers that feature this qualification for training
Result: Training staff that is sufficiently qualified for training professionals in the manufacturing industry of the future

Long-Term Measures

Target: Definition of the future target group for potential students from Bengal and the bordering regions
> Define the future target group with regard qualification, background, place of origin and size
Result: Defined future target group for developing CTTC Kolkata as a training center for all bordering regions

Proposed Project Duration: Man days: Support:
» Definition of the future target group for potential students form 1 week 10 WZL/ WBA/ IPT
Bengal and the bordering regions

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Since the infrastructure is an intregal factor for tool usn=
rooms, this dimension is covered by the roadmap h Kolkata gl

Technology Roadmap & Investment Advice

Investment recommendations

B Infrastructure ‘

(D)
>
‘6 . . agegs
E Manufacturing Renewal of old manufacturing and assembly facilities
S infrastructure - Use of standardized assembly benches with defined
= equipment (Hammer, file etc.) and a visible order
______________________ ®  Machines
" (Rough) Milling Sink-EDM — 3-Axes CNC rough machining milling machine
E machine machine — 3-axes CNC milling machines with tool changer
(S]
S 2 (Fin_ishing) miling Wire-EDM Graphite milling — Sink- and wire EDM machines
machine machine machine B Manufacturing equipment
______________________ B -

Assembly
S benches
£
=
& Standardized

manufacturing

places

The investment process has to go along with a comprehensive deinvestment of old machines as the
capacity in the Tool Room is sufficient
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the results of the analysis and the Nnsn="W
A

proposed next steps towards the target state h Kolkata
Summary

Strength Potential

Q Low number of different milling tools \ Lack of machine utilization

Q Holistic approach to the future development \ Low capability — no stringent plan for improvement
Q Focused course offerings \ Lack of qualified training staff for course offerings

CTTC Kolkata
Develop to be a leader in training professionals for the future in Bengal. Continue to improve
competences in tool and die making by establishing a focus in manufacturing with regard
to the tools offered to customers

Technology Project Proposal (.. man days) Benefit
» Disinvestment of old (manual) machines Increase of available capacities and basis for
enhanced machine utilization

Organization Project Proposal (20 man days) Benefit

» Definition of future key products and target customer Basis for sustainable self-sufficiency and target-
groups as well as long-term orientation for manufacturing oriented development

Training Project Proposal (10 man days) Benefit

» Definition of the future target group for potential students form Basis for target-oriented development of training
Bengal and the bordering regions for qualified professionals of the future

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Analysis of MSME Tool Rooms

Milestone Documentation

Analysis and Further Steps CTR Ludhiana

|
Deutsche Gesellschaft OQ
fur Internationale

Zusammenarbeit (GIZ) GmbH

Aachen, August 2013

INFINITE | GERMANY + INDIA
OPPORTUNITIES
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The supports the predominantly small and 'IIISIIIE‘
medium businesses of the local industry h Ludhiana

Introduction B Business Focus [Revenue]

-~ B Manufacturing
Ludhiana 0 I:I Training

® Manufacturing

|:| Job work
I sheet metal tools
[ Injection molding tools

® Ludhiana (Punjab) Market B Other
Now: Small and medium businesses
from various industries ® Training [Trainees Trained]
Future: Automotive sector will be
strengthened by new plants (+9%) 1 2 950
m Customer Industries 1988 ot
Agricultural, bicycle, office stationary and Tard
textile
2009-10 2010-11 2011-12 2012-13

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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The reference group contains companies which are Fo=mn=

h Ludhiana

comparable to the tool room

-

Business Location

Employee Structure

Germany
Bl Western Europe
100,0% Eastern Europe
I Rest of the world

Range of Products*

-<50
I 50 - 100

Market Access

100% 50% Internal
B External
17% 17%
0%
Sheet-metal Injection Die- Massive Others
Processing Molds Casting Forming
Tools * Multiple enumerations possible
© WZL/Fraunhofer IPT = Slide 3
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Productivity of the manufacturing department can be Fa=ns ‘
Increased by state-of-the-art technologies h Ludhiana

Capability Technology m CAx-Systems
‘ e — CAX process chain without process breaks since NX is
used for CAD and CAM
— Usage of Catia for product design and UG is used for
tool design

® Manufacturing Equipment

— Variety of clamping systems offers flexibility but results in
an increased complexity on the shop floor because of
longer set-up times and storage

— High share of copper electrodes as graphite electrodes
exclusively used for sharp shapes

® Machinery — Manual milling tool change lowers productivity
— Average machine age is high, which is
especially considerable in EDM and milling
technology

— Own hardening department

B Innovation
— Usage of selective laser melting

Technological performance could be increased by more productive machines and more intelligent
equipment although there are some modern technology approaches

\
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Technological resources are the enabling factors of a usn="
A

successful tool room U Ludniana
Analysis Technology (I/VIII)
Average Age: Milling Machines [years] Findings
2 O s ® The average age of the main technology
84@ 112 machines is on an average level and much

better in contrast to other MSME Tool Rooms

Degree of Automation: Milling [%]

® The number of machines running with low

- - A productivity is on a good level
63,6
117@ 13 156
1 —t—t+Q—+—H : : : : : | 2,5
1,15@

Additional Machines (Usage Time < 750h p.a.) [%]

22,6 21,7 336

0 [ : : —@00—0— : : : i 64,7
26,1
7] Average DB @ Average MSME TR @ Reference Group O CTR Ludhiana
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Technological resources are the enabling factors of a usn="
A

successful tool room

h Ludhiana

Analysis Technology (11/VIII)

Average Age: Sink EDM Machines [years]

53 11,6
0 —@— —0— : O— { 22
11,1 18
Average Age: Wire EDM Machines [years]
75 11,2
0 ——t2-0—— : : : : | 27
78@ 93
Average Age: Grinding Machines [years]
14,9 16,8
0 —-@——O : : | 33
14,8@ 23
Average Age: Turning Machines [years]
12,2 15,1
0 [ : O——+—— : : : : | 33
7 12@

7] Average DB

Machines per Operator: Sink EDM

10 14165
0 : —-0— : : : : | 4
1@
Machines per Operator: Wire EDM
1,3 1618
0 I : : {D—-@— : : : : | 4
1,50
Machines per Operator: Grinding
228 293
0 [ : : —0—0 —O+ : : | 6
25 4
Machines per Operator: Turning
1,79 2,5
1 [ : —QD : 7, : : : : O 4
19 4

@ Average MSME TR @ Reference Group O CTR Ludhiana

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The economic application of technological resources is Nusn=wW

described with the technology organization h Ludhiana
Analysis Technology (l11/VIII)

70 Annual Operating Time: Milling Machines [h/a]

2000 3.050 3.638
60 750 [ : —O ~-O——@— : : : i 6.000
299%6 @

50
X Capacity Utilisation: Milling [%0]
= 40
2 55 64@ 79
O 0 ——00—Q— : : : : : | 254
330 0@
o
(o} 1
o
g 10 — 187 @20
5 0 oO——Q——t+—+—+—+—+— 50

0 - 10 187@
Miling  Sink-EDM Wire-EDM  Grinding Turning
CTR Ludhiana ®m Average MSME TR
Reference Group = Average DB
Annual run time of the milling machines is much too low

7] Average DB @ Average MSME TR @ Reference Group O CTR Ludhiana
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The economic application of technological resources is 'IIISIIIE‘
described with the technology organization Bl Luaniana gl

Analysis Technology (IV/VIII)

Annual Operating Time: Sink EDM Machines [h/a] Share of Set-up Times: Sink EDM [%]

1949 2.786 15,8 21,7 25
390 L —O-@—— : : : : : i 8.000 2 L : ——0— : : : : { 50
1.500 3.091
Annual Operating Time: Wire EDM Machines [h/a] Share of Set-up Times: Wire EDM[%]
3.137 3.841 5.224 10 15,6

775 [ : —— —H : : : { 8700 0 l—@—gz : : : : : : : | 80
40000 18,6
15
Annual Operating Time: Grinding Machines [h/a] Share of Set-up Times: Grinding [%]

2.014 2.853 10 152

220 —t—t+0O—~

HO— : : : i 5200 0 I : 8—¢ : : : : : : i 51,6
1600 @2.158 16,7 @
10
Annual Operating Time: Turning Machines [h/a] Share of Set-up Times: Turning [%]

2.069  2.803 15 186 36,3
750 —Q ——+—0 : : : : : i 6.000 3 : ' 100
1250 2204@ 10
7] Average DB @ Average MSME TR @ Reference Group O CTR Ludhiana

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The economic application of technological resources is 'IIIEIIIE‘
described with the technology organization U Ludniana

Analysis Technology (V/VIII)
WA

Findings

m Relatively low share of milling operations is
caused by low capabilities and below average
resources in milling

® An upgradation of the milling machinery is
‘ ‘ favorable in order to substitute redundant

manufacturing processes like grinding and
EDM

Technology Performance

Technology Relevance

A 4

‘ Milling ‘ Sinking Wiring ‘ Grinding‘ Turning

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Tool-oriented and workpiece-oriented automation differs usn=
between countries and depends on the wage level h Ludhiana gl

Analysis Technology (VIII/VIII)

Automation Procedures: Milling

Data Interface (CAM)

DNC (Data Numerical Control)

Retooling Device| 921%

Workpiece Palletizing|

Tool Presetting 899%

Workpiece Presetting|

Integrated Measurement| 69,7 %
Handling System 348%

Robots 19,1 %

Job-Management*

Machine Interlinking 13,5 %

Automation Procedures: Wire-EDM
Data Interface (CAM)
DNC (Data Numerical Control)

Retooling Device|

Workpiece Palletizing| 36,6 %
Tool Presetting| 85%

Workpiece Presetting 26,8%
Integrated Measurement| 22,5':\'.
Handling System 22,5‘;‘
Robots|T %

Job-Management®

Machine Interlinking| T %

L] 20 40 &0 -0 100

Automation Procedures: Sink-EDM
DataInterface (CAM) 64,8 %
DNC (Data Numerical Control), 423%
Retooling Device : 83,1%
Workpiece Palletizing 56,3 %
Tool Presetting| : 56,3 %
Workpiece Presetting 46,5 %
Integrated Measurement 25.4Il % |
Handling System 43,7 %
Robots 282%

Job-Management*|

Machine Interlinking 18,3 %

20 40

o
=)

80

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

Automation Procedures: Grinding

i
Data Interface (CAM) 48,3 %

|
DNC (Data Numerical Control) 39%
|
Retooling Devicel| 341%

Workpiece Palletizing
Tool Presetting
Workpiece Presetting
Integrated Measurement|
Handling System

Robots

Job-Management?| 36,6 %

Machine Interlinking|0 %

20 40 60 80 100

B VSME Ludhiana 2012

© WZL/Fraunhofer IPT
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CTR Ludhiana employs competitive organizational usn="
A

structures U Ludniana
Capability Organization m Capacity Utilization
— Capacity utilization of the CNC machines has future
potential

— The value creation depth is extremely high — no specific
focus is existent

m System Application

— Integration of supplier libraries no — CTR Ludhiana-
specific standard parts are used for design in CAD

— An electronic planning system for the order management
has been set-up and customized

® Employees
— Trainees are integrated into the manufacturing process

— The qualification of the employees meets the European
standard — the average age is alarmingly high

® Order Fulfillment Process

— Due date reliability and lead time are at a
comparatively low level

— Milestone process is structured and con-
sistently managed (customized software) ~ m Surroundings

— A post-calculation is not part of the process; — Cleanliness is not continuously maintained throughout the
intransparent costs are inevitable result facilities; Order is at a good level

The ongoing development has to be continued — planning capabilities have to translate into results

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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The organizational capabilities are the key to process
efficiency and sustainable development of atool room

At

Ludhiana

Analysis Organization (I/11)

Delivery at Agreed Date [%]

32,4 57,7 64,2
5 —O— —) O—@— : : | 100

—_
o

Delivery 1 Week After Agreed Date [%)]

58 10 155
0 —@——— : —O : : i 50
34

Delivery > 1 Week After Agreed Date [%]

896 150

0 I : @ : 37
146 @

Suppliers, No. of Key Suppliers

17,5 32,5
3 HO— D— —)— : : : : | 68
5 18,4

] Average DB @ Average MSME TR @ Reference Group

Findings

Tool manufacturing does not depend on external
factors (almost 100% internal value creation);
strategic suppliers are a positive

CTR Ludhiana has high capabilities in the PPC
department — customized planning software is
successfully being employed

The capabilities in the PPC department are not
visible for the customer — due date reliability is at a
very low level

Process planning and control measures are not
capable of ensuring higher reliability and lower
lead times yet

O CTR Ludhiana

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The organizational capabilities are the key to process 'III—III=‘
efficiency and sustainable development of a tool room h Ludhiana

Analysis Organization (lI/11)

Customer Satisfaction, Complaints After 2nd Examination [%)] Fi ndings
47 82 12 r : . .
. . The customer satisfaction is on a competitive level

1 S in comparison to the MSME average and the
specific reference group

" The structure of customer rlationships is

representative of an established organization

<1 year 16% 16%

1-2 years

2-5years | 9004

® Long customer relationships are used by

22 successful tool rooms to achieve higher profit

levels
5-10 years
> 10 years 23% 2204 28% 18%
Avg. DB Avg. MSME  Ref. Group CTR

CTR Ludhiana features good capabilities in all aspects of organization — a focus on specific core
products is the key for further development of the organizational capabilities

7] Average DB @ Average MSME TR @ Reference Group O CTR Ludhiana
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The training is of comparatively low relevance for

CTR Ludhiana as of now

uasms -
h Ludhiana

Capablllty Training

m Course Offerings

— 6 relevant long-term courses for graduates
and non-graduates as well as 45 mid- and
short-term courses

— Many courses are tool and die related
which result in synergies between
production and training

B Curriculum

Course content is very subject-specific and fits the
requirements of the course description

Post diploma courses give a deeper understanding of
required knowledge for students

® Resources

Comprehensive training facilities with manual working
stations, conventional machines — although low number
of CNC controlled machines

Simulation programs are available as a good
enhancement of existing machines

®m Training Staff

Trainers are well educated and are working
simultaneously in the production

Further addition of trainers planned to be able to offer
courses on mechatronics and increase overall intake
capacity

Planning of tool making process could add a further dimension to training portfolio

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Education is the backbone for the upgradation of a=mn= ‘
capabilities and future innovation and development h Ludhiana

Analysis Training

Findings
B A Advanced . ® The campus, resources and training programme
AWBA) e T \ — offer a good learning environment for professionals

of the future

_ mnng - SIS

General Finding: Lack of advanced training

m Measures for expanding (C)NC-resources for
training purposes have to be defined and executed

® The organizational capabilities have to be
transferred into the course offerings to create

Function-orientation differentiation
Design Manufacturing Assembly ® The courses analyzed are focused on core know-
process understanding how areas in manufacturing — this is a key for

training students to be experts of the future

process-orientation 3
General Finding: Lack of process-orientation ®m The course structure is in line with reference
curricula in Germany (although general findings
also apply here)

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the findings in the three areas analysed usn=
A

with regard to their respective capability h Ludhiana
ey FmdmgsG Strengths@ \ Potentials;
Technology Technology
®m Restricted number of milling tools with m Relatively high share of EDM and usage
standardized cutting parameters of copper electrodes
Organization ® Rough machining with low performance
® High capabilities with regard to planning Organization

and controlling of jobs m Low quality of key process parameters

® The efficiency in tool manufacturing can (due date reliability and lead time)
be controlled accurately with customized . :
m Missing focus in the product and resource
software
spectrum
Training Training

®m Solid focus in the spectrum of offered
courses

B Infrastructure of the area limits access of
potential students to facilities

m Specific courses for the demands of the
local industries are offered

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

/ WE} Slide 16
~ Fraunhofelplz R\NTHAACHEN
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The target state serves as reference point for the

orientation of the next development steps

At

Ludhiana

Target State

CTR Ludhiana Vision

Strengthen the position as a leader with regard to organizational aspects of
tool and die making to support the development of the local industry in

Punjab. Synchronize manufacturing competences with training of students

Mission Technology

® [mprove technology chains
with tool production with
further focus on milling
technology

® |Improvement of the
capability of machines for a
focused spectrum of
technologies

Mission Organization

m Establish a standardized
process for larger orders with
higher demands with regard
to quality

m Establish a standardized
process for smaller order for
local businesses

Mission Training

m Establish connection
between the planning
competence in
manufacturing and the
course offerings

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

© WZL/Fraunhofer IPT
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to technology B oo g

Advice Technology

Short-Term Measures

Target: Enhancement of rough machining performance
» Enhancement of CNC machine proportion and application of state of the art rough milling strategies
Result: Capacity enhancement and higher productivity

Target: Improvement of manufacturing technology chains within the tool production
» Strengthen of milling technology as well as reduction of grinding and EDM machining
Result: Higher cost efficiency and lower lead times in the manufacturing department

Long-Term Measures

Target: Implementation of a high performance milling department
» Substitution of old machines and application of cutting-edge milling strategies
Result: High performance manufacturing center for the core technology

Target: Efficiency improvements by reduction of electrode milling and sink-EDM machining time
» Implementation of graphite electrodes
Result: Switch from copper to graphite electrodes successfully accomplished

Proposed Project Duration: Man days: Support:
» Implementation of a high performance milling department 6 months 30 + invest WZL/ WBA/ IPT

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to organization h Ludniana gl

Advice Organization
Short-Term Measures

Target: Establishment of respectively focused product spectrums for local orders and large orders
» Define a product spectrum for local order and define product spectrum for large orders
Result: Defined product spectrum for local orders and for large orders

Target: Establishment of a standardized milestone process structure for local orders and large orders
» Define a standardized milestone process structure for local orders and for large orders
Result: Defined milestone processes for local orders and for large orders

Long-Term Measures

Target: Implementation of milestone processes
» Implement the defined milestone processes into the daily routine of PPC, manufacturing and controlling
Result: Running milestones processes for increased due date reliability and cost efficiency

Target: Establishment of standardization cycle between design, PPC and manufacturing
» Set-up clear billing positions for all services and processes offered to the customer
Result: Standardization routine for continuous improvement in the products and processes

Proposed Project Duration: Man days: Support:
» Definition of product spectrums and set-up of milestone 2 weeks 20 WZL/ WBA/ IPT
processes for local orders and large orders

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'IIISIIIE‘
and the target state with regard to training Bl Lodniana g

Advice Training
Short-Term Measures

Target: Integration of planning competence in production into training curriculum
» Define and transfer planning competence into training curriculum
Result: Enhanced understandings for a key organizational competence of tool making and industrial production overall

Long-Term Measures

Target: Set-up of courses on mechatronics
» Design as well as competence and resource build-up for courses on mechatronics
Result: Competitive edge in training for field of competence as basis for future development and innovative progress

Target: Strategy for increased attractiveness for potential students
» Design of a strategy for increased value and accessibility of training for potential students
Result: Strategy for the increase in enrolled students and future differentiation

Proposed Project Duration: Man days: Support:
» Definition of the curriculum for planning as part of future 1 week 10 WZL/ WBA/ IPT
training

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Since the infrastructure is an intregal factor for tool 'III—III=‘
rooms, this dimension is covered by the roadmap h Ludhiana

Technology Roadmap & Investment Advice

Investment recommendations

B Infrastructure ‘

()
= -~ Renewal of old manufacturing and assembly facilities
S ,
2 Manufacturing — Use of standardized assembly benches with defined
S floor . : -
= equipment (Hammer, file etc.) and a visible order
®  Machines
______________________ — CNC rough machining milling machine
" CNC Milling Sink-EDM - _ _
o machine machine — CNC milling machines with tool changer
S - — Sink-EDM machine
= CNC Milling Graphite milling
machine machine
—————————————————————— ®  Manufacturing equipment
. _
£
=
& Standardized
manufacturing
places

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the results of the analysis and the Nnsn="W
A

proposed next steps towards the target state h Ludhiana
Summary
Strength Potential

Q Availability of entire process chain

\ Low exploitation of machine potentials

Q High capabilities in the PPC department \ Low due date reliability and long lead times
Q Course offerings in accordance with local demand

\ Missing link between training and manufacturing focus

CTR Ludhiana Vision
Strengthen the position as a leader with regard to organizational aspects of tool and
making to support the development of the local industry in Punjab. Synchronize
manufacturing competences with training of students

die

Technology Project Proposal (20 man days) Benefit
» Implementation of a high performance milling department

resulting in much higher machine capacity

Significant reduction of set-up times (up to 70%)

Organization Project Proposal (20 man days) Benefit

» Definition of product spectrums and set-up of milestone Increased cost efficiency and process reliability
processes for local orders and large orders for all orders

Training Project Proposal (10 man days) Benefit

» Definition of the curriculum for planning as part of future Differentiating content for training and
training transferring key competence to future employees

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

© WZL/Fraunhofer IPT
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Contact Information

WBA Werkzeugbau Akademie Ez ﬂl
Gt RWNTHAACHEN

Dr.-Ing. Dipl.-Wirt. Ing. Kristian Kuhlmann

Werkzeugmaschinenlabor WZL of RWTH Aachen University
Chief Engineer

SteinbachstralRe 19

D-52074 Aachen

Phone  +49 241/80 2 81 97

Fax +49 241/ 80 6 28 197

Mobile  +49 171/ 55 34 802

E-Mail  k.kuhlmann@wzl.rwth-aachen.de

Dipl.-Wirt.-Ing. Nicolas Komorek

Werkzeugmaschinenlabor WZL of RWTH Aachen University
Team Leader and Research Fellow

Steinbachstral3e 19

D-52074 Aachen

Phone  +49 241/80 282 03

Fax +49 241/ 80 6 28 203

Mobile  +49 172/ 8179 253

E-Mail  n.komorek@wzl.rwth-aachen.de
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WBA Werkzeugbau Akademie
GmbH

Dr.-Ing. Kristian Arntz

Fraunhofer Institute for Production Technology IPT
Chief Engineer

Steinbachstral3e 17

D-52074 Aachen

Phone +49 241/8904 121

Fax +49 241/ 8904 6121

Mobile  +49 174/ 190 28 17

E-Mail  kristian.arntz@ipt.fraunhofer.de

Dipl.-Ing. M.Sc. Dominik Heeschen

Fraunhofer Institute for Production Technology IPT
Research Fellow

Steinbachstral3e 17

D-52074 Aachen

Phone +49 241/ 8904 324

Fax +49 241/ 8904 6324

Mobile  +49 176/ 6463 4546

E-Mail dominik.heeschen@ipt.fraunhofer.de
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Initial Analysis of
Seven MSME Tool Rooms

Milestone Workshop
Analysis and Further Steps IGTR Ahmedabad

Deutsche Gesellschaft OQ
fur Internationale

Zusammenarbeit (GIZ) GmbH

Delhi, 01.-02. November 2012

INFINITE | GERMANY + INDIA
OPPORTUNITIES
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Global trends in production translate into adapted manufacturing
processes and altered demands for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making
Global Trends in Production

Higher customer Shorter product life . . . Increasing raw material
Globalizing markets In time delivery .
demands cycles prices
More sophisticated & Decreasing pay Shrinking profit Need for reliability Higher material
individualized products back periods margins Man-days
|
( oo ;]w I |
¥ <
Products © Material
Customer
Higher tool Local producing industry |
complexity Less too| Reliable  Higher
Less man-days t0OIs material
man-days/part d O efficiency
(¥ ]

(@)
Local tool makers

The tool and die industry is the key partner for the international manufacturing industries

\
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Its crucial position in the value chain results in multiple requirements
for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making

Product
Development

)
S c
5 ©
S e o
(a >

5
S o
© >
LL

@)
+—
+—

c

(b)

S

o
=

()

>

()
0O

Production

Goals of Product
Development

® High amount of standards
in design and planning

B Focus on innovation

m Short lead times in
procurement

®m Adherence to planned
man-days

Main goals of value chain

m High flexibility and production quality
®m Short and reliable lead times

m Adherence to competitive man-days
structure

Overall optimum per produced part or

Total Cost of Ownership

Goals of Production

® Robust processes with high
guality and less
breakdowns

® Automation in production
and assembly

®m First-time-right during run
up

m Little expenses for
maintenance and repair

© WZL/Fraunhofer IPT
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A successful toolshop enables both:
Innovation in development and productivity in production

Technological and Organisational Capabilities in Tool and Die Making

Development to
Production

-
o
=
°
o
2
o
=
o
2
I

Tool

~—_\

From Tool Development
to Tool Production

Production Todl Togt
Planning Production Assembly
L
\ |

— Enabling Innovation in Development through ... -

m ... Definition of a set of core competencies

m ... Adherence to high quality requirements
throughout the employees

m ... Early integration into product development

®m ...Improving its own product- and process know-
how constantly

— Enabling Productivity in Production through ... -

®m ... Use of modular, standardized components
®m ... High quality tools

®m ... Internal process orientation to guarantee shortest
lead times with high adherence to delivery dates

m ... Continuous improvement by constant exchange
with the tool operating in production

© WZL/Fraunhofer IPT
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A successful tool room is much more than the sum of its machinery

Technological and Organisational Capabilities in Tool and Die Making

Perspective— Order Processing

® Which standards in order processing enable unique
tooling?

Perspective — Product

m What standards can be used in a client-individual
tool?

| :
Common part 21,2% i
guota 38,3%

Present

B Future

Perspective — Strategy

® What are the core competencies of the tool room that
enables it to outperform its competitors globally?

Strategic targets

Status quo

Perspective — Process Chains

® What technological process chains support the tool
room’s core competencies in the best way?

T
w ¥
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A sound understanding of all relevant aspects of technological and
organisational capabilites is the key to successful tool and die making

Technological and Organisational Capabilities in Tool and Die Making

Project Proposal Duration: Man days: Support:
» Technological and Organisational Capabilities 2 days 4 (chief WZL/ WBA/ IPT
in Tool and Die Making engineers)

Day |

m 17:00-17:30:

10:45 - 11:00:
® 11:00-12:30:

m 12:30-14:00:
m 14:00 - 15:30:

m 15:30-15:45.
m 15:45-17:00:

Dr. K. Kuhlmann & K. Arntz
®E 09:30-10:00:
®m 10:00 -10:45:

Welcome

Trends in Tool and Die
Making

Break

Classical Production
Technologies at a Glance

Lunch

Standardization of Product
and Order Processing

Break

Synchronization of Order
Processing

Wrap Up

Day Il
Dr. K. Kuhlmann & K. Arntz
® 09:30-10:00:

10:00 — 10:45:

10:45 - 11:00:
11:00 — 12:30:

12:30 — 14:00:
14:00 - 15:30:

15:30 — 15:45:
15:45-17:00:

17:00 -17:30:

Welcome

Successful Strategies
in Tool and Die Making

Break

Development of Efficient Process
Chains for Tool and Die Making

Lunch

Process Chains “of tomorrow” for
Tool and Die Making

Break

Final Discussion on Capabilities
in Tool and Die Making

Wrap Up

© WZL/Fraunhofer IPT
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The excels in injection molding tools  Fm=m= ‘
and continuously expands its training capacities hAhmedabad

Introduction

® Business Focus [Revenue]

B Manufacturing
80% .
I:I Training

® Manufacturing

[ Injection molding tools
B Job work

] Prototyping

] Other

®m Ahemdabad (Gujarat) Market
Now: Moderate intensity with various
focuses m Training [Trainees Trained]

Future: Automotive sector will be

strengthened by new plants /—.—¢ 5.600

® Customer Industries 3.253 3.543 3.753
Automotive, defense, electronics, facility
equipment, medical, packaging

Target

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis 2009-10 2010-11 2011-12 2012-15
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The reference group contains companies which are -'|||_|||=‘

comparable to the tool room gy Anmedabed g
Business Location Employee Structure
1,0%
5,89
7,8% Germany B <50
B Western Europe B 50 - 100
Eastern Europe > 100
I Rest of the world
85,4%
Range of Products* Market Access
59% 54% Internal
B External
33%
22%
8% 11%
Sheet-metal Injection Die- Massive Others
Processing Molds Casting Forming
Tools * Multiple enumerations possible
© WZL/Fraunhofer IPT y Slide 8
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Technological resources are the enabling factors of a 'III—III=‘

successful tool room h Ahmedabad gl
Analysis Technology (I/VIII)
Average Age: Milling Machines [years] Findings
) &0 O+ 1w ® The average age of the main technology
1@ 15 machines is much higher in contrast to all

reference groups

Degree of Automation: Milling [%]

® The degree of automation is lower compared
o e 4550 e w to the reference group and the average data
139@ bank value which is caused by the boundary

conditions in India
e
®m The strict assignment of one worker to a

, e - S specific machine is noticeable. Even though it
10 results in maximum machine utilization, it

lowers productivity

Additional Machines (Usage Time < 750h p.a.) [%]

® The number of machines running with low

289 381@ C o .
. e ot e productivity is too high
37D 49
] Average DB @ Average MSME TR @ Reference Group O IGTR Ahmedabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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PT RWTHAACHEN



Technological resources are the enabling factors of a 'III=III=‘
successful tool room Mgy Anmedabad g

Analysis Technology (11/VIII)

Average Age: Sink EDM Machines [years] Machines per Operator: Sink EDM

107 @128 1,48 1,72
15 [ : : : —H —O : : | 21 0 [ : —O——@+0— : : : : | 4
123@ 15 1 18@
Average Age: Wire EDM Machines [years] Machines per Operator: Wire EDM
64 85 11,2 1,5@1,64 233
2 —@——— ' ' —OQ— 20 0 L ' : ———@ : : : { 4
18 150
Average Age: Grinding Machines [years] Machines per Operator: Grinding
13,5 158 22247
3 [ : : —@DO— : : : i 30 0 [ : : —@— : : : : @) 6
147 17 201@ 6
Average Age: Turning Machines [years] Machines per Operator: Turning
89 117 1,751,9
0 —t—t@—O —O : : : | 31 1 I : —-0 : : —OH : : | 4
1D 18 18@ 3
] Average DB @ Average MSME TR @ Reference Group O IGTR Ahmedabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y } Slide 10
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The economic application of technological resources is 'IIISIIIE‘
described with the technology organization gy Anmedabad

Analysis Technology (l11/VIII)

Annual Operating Time: Milling Machines [h/a]

70
2.880 3.25
60 750 [ : : —@D : O— : 1 6.000
3.080 4.500

50 +—
3 Capacity Utilisation: Milling [%]
(=)
40 +—
o 77@78
= 0 [ : : -0+ : : : : : | 254
(&]
3 30 7@ 90
°
A 20 sh imes: Milling [2
5 are of Set-up Times: Milling [%]
(]
g 10 — 7@ 212
) 3 : .: ', —Ort : : : i 50

16,2 30
O |

Milling  Sink-EDM Wire-EDM  Grinding Turning
IGTR Ahmedabad m Average MSME TR
Reference Group = Average DB

The set-up time needs about 30 % of the milling department’s overall machining time

] Average DB @ Average MSME TR @ Reference Group O IGTR Ahmedabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The economic application of technological resources is 'IIISIIIE‘
described with the technology organization gy Anmedabad g

Analysis Technology (IV/VIII)

Annual Operating Time: Sink EDM Machines [h/a] Share of Set-up Times: Sink EDM [%)]

2.833 4.081 159 @ 16
390 [ : : DO+—@-O0— : : : {  8.000 2 [ : —) : —Q : : : | 50
3.142 4500 151@ 30
Annual Operating Time: Wire EDM Machines [h/a] Share of Set-up Times: Wire EDM[%]
3.443 3.889 16@16,9
775 +O-—O+ : : : : { 8700 3 —+——0 : : : : : : | 100
4.012 @4.500 16@ 30
Annual Operating Time: Grinding Machines [h/a] Share of Set-up Times: Grinding [%]
2038 2.966 13@ 169
220 —+ —— : —QO-+— 5200 0 [ ' : — : —O+ : : | 45
1.969 4500 12@ 30
Annual Operating Time: Turning Machines [h/a] Share of Set-up Times: Turning [%)]
1728 ©2.400 14 177
500 HD-O : : : : : : i 6.000 1 ——O—0+0@ : : : : : | 50
2.037@2.30 10 20
] Average DB @ Average MSME TR @ Reference Group O IGTR Ahmedabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y } Slide 12
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The economic application of technological resources is  IFm=m= "
described with the technology organization hAhmedabad

Analysis Technology (V/VIII)
1 Findings

® The milling technology as the most important
technology in Aurangabad needs to be
upgraded by investments in suitable
machines for injection moulding tools

® The investment strategy raises questions, as
‘ the important sink-EDM and grinding
‘ technologies are not supported by high
performance machines whereas the lathes

“ are in good level

Technology Performance

\ 4

Technology Relevance

‘ Milling ‘ Sinking Wiring ‘ Grinding‘ Turning

Either the milling, sink-EDM and grinding technologies must be up-graded or a efficient tapered production is needed

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information: Pusn="
Data for machine performance analysis hAhmedabad

Analysis Technology (VI/VIII)

Average Share of Production: Grinding [%]

Average Share of Production: Milling [%]

37 434 12 15 179
0 [ : : —@——O— : : | 9 0 [ : : +O—0—0—@ : : : | 30
47 60 10
Average Share of Production: Sink EDM [%] Average Share of Production: Turning [%]
14,7 17,2 72@103
0 ——2D@ : : : : : : | 65 0 —+H : : : : : : : | 75
16 O15 50 13
Average Share of Production: Wire EDM [%)]
14,2 17,2
0 ——0O+@Q 60
10 @164

] Average DB @ Average MSME TR @ Reference Group O IGTR Ahmedabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information:
Data for machine performance analysis

uasms ‘
h Ahmedabad

Analysis Technology (VII/VIII)

Performance: Milling Machines

Performance: Grinding Machines

4,29 4,67 2,68 3,35
0,72 [ : : : —QO—o+0— : : | 6,94 0 —O—+2————@ : : | 491
372 482@ 219 @273
Performance: Sink EDM Machines Performance: Turning Machines
3,16 3,58 47 3,76
0 I : : —O—+——0—— H— : | 6,41 0 —D——O—— 6,34
2,22 383@403 491
Performance: Wire EDM Machines
419 4,65
0 [ : : : : —O+—2+—-20@—— 6,22
3,53 4,87

] Average DB @ Average MSME TR @ Reference Group O IGTR Ahmedabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Tool-oriented and workpiece-oriented automation differs {III—IIF‘

between countries and depends on the wage level

Ahmedabad

Analysis Technology (VIII/VIII)

Automation Procedures: Milling/Jig Boring
Data Interface (CAM)

DNC (Data Numerical Control)
Retooling Device

Workpiece Palletizing

Tool Presetting

Workpiece Presetting
Integrated Measurement
Handling System

Robots
Job-Management*

Machine Interlinking

Automation Procedures: Wire EDM
Data Interface (CAM)
DNC (Data Numerical Control)

Retooling Device

Workpiece Palletizing 371 %
Tool Presetting 86%
Workpiece Presetting 271%
Integrated Measurement 229 ‘I)G

Handling System
Robots

Job-Management*

Machine Interlinking

100 40 60 80 100
Automation Procedures: Sink EDM Automation Procedures: Grinding
Data Interface (CAM) I 64,3 ‘% Data Interface (CAM) I 47‘,5 %
DNC (Data Numerical Control) ‘ DNC (Data Numerical Control) l 40 %
Retooling Device 84,3% Retooling Device l 35%
Workpiece Palletizing 571 % Workpiece Palletizing
Tool Presetting 571% Tool Presetting
Workpiece Presetting Workpiece Presetting
Integrated Measurement Integrated Measurement
Handling System Handling System
Robots Robots
Job-Management* 529% Job-Management*
Machine Interlinking Machine Interlinking [0 %
0 20 40 60 80 100 0 20 40 60 80 100

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

I ViSME Ahmedabad 2011

\
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The organisational capabilities are the key to process a=ns= ‘
efficiency and sustainable development of a tool room hAhmedabad

Analysis Organisation (I/1I)

Findings
14D 58,8 ® The potentials of the focused product portfolio are
Ty T @ not being used to enhance the reliability of the

order fulfillment process

m Compared to the average of MSME tool rooms

12 2@ 38 long delays of delivery are relatively seldom

0 —— — : : : : : { 100
200 ® The focused product portfolio enables the tool
room to work with a selected group of suppliers —
all reference groups show significantly higher
177214 values
3 —QO—2-0 : : : : : : | 68 _

10 186@ ® Process planning and control measures are not
capable of ensuring higher reliability and lower
lead times

] Average DB @ Average MSME TR @ Reference Group O IGTR Ahmedabad

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The organisational capabilities are the key to process 'III—III=‘
efficiency and sustainable development of a tool room hAhmedabad

Analysis Organisation (l/11)

Customer Satisfaction, Complaints After 2nd Examination [%)] Fi ndings
. 84 138 o ® The customer satisfaction is on a competitive level
—t+—+-O@— : : : : : { . .
12161 in comparison to the MSME average and the

specific reference group

= The average of the data bank yields significant

<1year D — potential fo,r enhanqeme?t of customer satisfaction

1.2 years 18% — the IGTR’s value is 50% higher
17% 77% . .

2-5years | 20% Tt 18% ’ ® The structure of customer relationships shows the
510 years relatively young age of the organisation
s 10years | 20% L0% 27% ® Long customer relationships are used by

1% successful tool rooms to achieve higher profit
Avg. DB Avg. MSME  Ref. Group IGTR |€V€|S

IGTR Ahmedabad has a bright perspective because of its focus on injection molding tools — that
potential can currently not be translated into an organisational capability of international caliber

] Average DB @ Average MSME TR @ Reference Group O IGTR Ahmedabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Education is the backbone for the upgradation of a=mn= ‘
capabilities and future innovation and development hAhmedabad

Analysis Training

Advanced ’ ~

WBA Training .

_ mnng - SIS

Findings

The campus, resources and training programme
offer a good learning environment for professionals
of the future

® The current measures of expanding resources to
General Finding: Lack of advanced training manage intake capacity should be continued
® The manufacturing focus on injection molding has
to be transferred into the course offerings to create
Function-orientation & differentiation
Design Manufacturing Assembly ® The courses analyzed are focused on core know-
process understanding how areas in manufacturing — this is a key for
training students to be experts of the future
process-orientation 3
General Finding: Lack of process-orientation ®m The course structure is in line with reference
curricula in Germany (although general findings
also apply here)
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
© WZL/Fraunhofer IPT y Slide 19
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Overview of the findings in the three areas analysed 'III—III=‘
with regard to their respective capability hAhmedabad

Key Findings
G Strengths@

Technology
®m High degree of manufacturing innovation

®m Availability of the entire process chain
Organisation

m Strategic focus on tools for injection
molding

® Good integration into the process chain of
the customer

® High standard of tidiness and order
Training

®m Large facilities to attend to the required
higher intake capacity

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

\ Potentials;

Technology
® Long set-up times

m Performance potential of machines not
entirely used

Organisation

® Low quality of key process parameters
(due date reliability and lead time)

m Weak structure of planning and control or
order fulfillment process

Training

m Missing link between course offerings and
competence fields in manufacturing

© WZL/Fraunhofer IPT
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The target state serves as reference point for the a=mn= "
orientation of the next development steps hAhmedabad

Target State

IGTR Ahmedabad Vision
Be a center of competence for manufacturing and innovation for the entire
process chain of injection molding tools. Excel as a training leader for the tool
making process chain with focus on injection molding

Mission Technology Mission Organisation Mission Training
m Adjustment of technological m Establishment of a milestone| | ® Establishment of connection
resources to injection process and subsequent between the competence
molding requirements planning and control of focus on injection molding in
manufacturing process manufacturing and the

m Efficiency advancements
through standardization of all m Sharpen market exposure to
relevant manufacturing show added value for
equipment customers

course offerings

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

= W/ZL
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Technology roadmap and investment advice: improvements
in the fields of machines, equipment and infrastructure

Explanation of Technology Roadmap & Investment Advice

erformance vs.
Relevance

Target State
3

n

’0

Technology Performance

g

Technology Relevance
@ Tech.1 @ Tech.2

Tech.3 @ Tech.4 @ Tech.5

P —

Product
Requirement

Sheet-metal
Processing Tools

Injection
Molds
Massive
Forming

Bottleneck Analysis

Capacity Utilisation: Bottleneck Technology
100%

0% o
Tool Room Average DB Average Reference
MSME TR Group

Infrastructure

© WZL/Fraunhofer IPT
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The most relevant technologies need the highest
performance to increase production efficiency

Explanation of Technology Roadmap & Investment Advice

Current State Target State

a

The technology with the
highest share of
production provides the
greatest proportion of
value-added and is
therefore most relevant

The higher a
technology’s relevance
the more important is its
performance and so its
optimization for the TR’s
operational performance

..0

Technology Relevance

Technology. Perfermance
Technology. Performance

A 4

A 4

Technology Relevance

@ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5 @ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5

In order to increase value-added in the most efficient way the TR has to focus on its core technologies and to improve
their performance as they have the highest impact on the overall operational result

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

© WZL/Fraunhofer IPT Slide 23
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Bottlenecks have to be eliminated by investing in " '.'

machinery in order to improve the production capacity
Explanation of Technology Roadmap & Investment Advice

D D

"= Maximum Production
. : Volume If All Orders
S —— » Processed

Free Machining
Capacity

Used Machining
Capacity

Capacity Utilisation

Great potential to create additional value-added in preceding
and following manufacturing processes because of inefficient
capacity utilisation

The bottleneck technology restricts the possible production
capacity of the whole manufacturing chain

Source: Information concerning Bottlenecks was given by the TR's via the benchmarking sheet (by Fraunhofer IPT)
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Investments in machinery that focus on TR’s specific core
technologies highly increase its product competitiveness

Explanation of Technology Roadmap & Investment Advice

Average Share of Production: Milling [%] Performance: Milling Machines
429 467
0 F—t—tt—@-00—0—+——— 95 | |0 72———T+—0—00— = 6,94
47 60 3,72 9482
37 434 4129487 ; ) ) :
—@-0——O— —t—O—H-—O— The investment recommendation consists of a
47 60 3712 482@ I replacement of the two old sink-EDM machines, as
well as milling, and turning machines

. el -

{k
O
= Application Examples
£ Set Point
% The technological — Injection Molding
3 performance has to Share of Production
§ ‘ increase with ascending
3 . technology relevance, Milling
£ @ @ as those technologies Turning
é > create the highest value G;i_nifng
inking
Technology Relevance add. i
@ Milling @ Wiring @ Grinding @ Turning Relevance

© WZL/Fraunhofer IPT
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Applying the principles of the 5S-Method leads to a work
space that is organized for highest efficiency and effectiveness ——

Explanation of Technology Roadmap & Investment Advice

BET Bl k e WA e R

Sort out

Getting organized

Clean up

Standardization
. Secure and
SiltSHise constantly improve

The 5S-Method helps to create a save,
clean and tidy workplace.

Not every tool room which maintains a clean and tidy workplace is
good, but every good tool room operates in a clean and tidy
workplace.

© WZL/Fraunhofer IPT ? M} Slide 26
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A standardized and efficient tool production can be achieved
by investing in modern high-performing machining eqUIpMent e
Explanation of Technology Roadmap & Investment Advice
m Standardized assembly benches lead to
maximized learning effects and et - =tane Slieeton
rationalized processes as process @ 8
standardization is improved § @
® Improving and modernizing peripheral 8
equipment results in lower production 8
costs due to lead time reductions and o
rationalization

Zero-point
clamping system

7]
ob/;/o Tool
a/ Standardization
Automation Uil ey
Improvements

®m Decrease of in-machine set-up times due to
automated and standardized tool change
procedures

Assembly
benches
‘whlk’h I

® Technical equipment enhances machining
capacity as both processing time and non
productive times are reduced

/ M} Slide 27
# Fraunhofer RWTHAACHEN

\

© WZL/Fraunhofer IPT




Since the infrastructure is an intregal factor for tool
rooms, this dimension is covered by the roadmap

uasms ‘
h Ahmedabad

Technology Roadmap & Investment Advice

Manufacturing
floor

(]
S
=]
=)
154
=]
S
=)
[}
©
S
(=
=

Milling
machine

Machines

Turning
machine

Clamping
systems and
pallets

Assembly
benches

Equipment

Standardized
manufacturing
places

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

Sink-EDM
machine

Graphite milling
machine

Investment recommendations
® [nfrastructure ‘

Renewal of old manufacturing and assembly floors

Use of standardized assembly benches with defined
equipment (Hammer, file etc.) and a visible order

Use of manufacturing work places with standardized
equipment (clampings etc.) and a defined order

®m Machines

Medium-sized CNC milling machine (Hermle C30, DMU 50
and comparable) with a high accuracy and automated tool
changer in order to ensure later automation measures.

Replacement of the two old sink-EDM machines with one new
machine (AgieCharmille FO 550SP, FORM 200, 300 and
comparable). The machine should be well suited for graphite
electrode sinking as this process has to be implemented in the
near future

CNC Turning machine with medium precision and a siuted
size, as the it should be applied for wide range of products but
must also fit to the accuracy requirements

Graphite electrode milling machine (Exeron HSC 500, OPS
Ingersoll 550 and comparable)

B Manufacturing equipment

— Zero-point clamping system (3R etc.)

— Pallets

© WZL/Fraunhofer IPT
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Measures for bridging the gap between that status quo 'III=III=‘
and the target state with regard to technology hAhmedabad

Advice Technology

Short-Term Measures

Target: Reduction of manufacturing equipment in order to increase the standardization degree
» Standardization of all relevant manufacturing resources
Result: Number of milling tools, clampings etc. are significantly reduced and documented

Target: Reduction of set-up times
» SMED Workshop
Result: Action plan for efficiency improvements within the manufacturing department

Long-Term Measures

Target: Reduction of in-machine set-up times
> Implementation of zero-point clamping systems and pallets
Result: The process uses zero-point clamping systems and in-machine set-up times are reduced

Target: Efficiency improvements by reduction of electrode milling and sink-EDM machining time
» Implementation of graphite electrodes
Result: Switch from copper to graphite electrodes successfully accomplished

Proposed Project Duration: Man days: Support:
» SMED Workshop 6 months 20 WZL/ WBA/ IPT

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo Musn=W

and the target state with regard to organisation hAhmedabad

Advice Organisation
Short-Term Measures

Target: Establishment of milestone process for the entire order fulfillment process
» Design of structured milestone process for order processing
Result: Structured process with detailed milestones for increased process quality

Target: Market exposure about competence over the entire process chain for injection molding tools
» Sharpen market exposure of manufacturing competencies
Result: Reputation on market as specialist for injection molding tools over its entire process chain

Long-Term Measures

Target: Planning and control of manufacturing of tools
» Set-up of a planning and control routine for the entire order fulfillment process
Result: Infrastructure for sustainably lower lead times and enhanced due date reliability

Target: Higher margins for differentiating competence in injection molding
» Set-up clear billing positions for all services and processes offered to the customer
Result: Increased profitability of manufacturing department

Proposed Project Duration: Man days: Support:
» Design of a structured milestone process for order 2 weeks 20 WZL/ WBA/ IPT
processing

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III—III=‘
and the target state with regard to training hAhmedabad

Advice Training
Short-Term Measures

Target: Identify potential for establishing connection
» Identification of potential for linking the manufacturing competencies and the course offerings
Result: Basis for synergies in tool manufacturing and training

Long-Term Measures

Target: Curriculum specifically addressing the field of injection molding tools
> Design of a curriculum for courses that transport the in-depth knowledge on injection molding tools to students
Result: Competitive edge in training for field of competence as basis for future development and innovative progress

Target: Initiatives for balancing capacity utilization of training resources over the entire calendar year
» Design of an action plan structuring course offerings in order to balance capacity utilization
Result: Action plan for balanced capacity utilization of training resources of the entire calendar year

Proposed Project Duration: Man days: Support:
» Design of course offerings for specific contents on injection 2 weeks 20 WZL/ WBA/ IPT
molding tools

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the results of the analysis and the 'III—III=‘

proposed next steps towards the target state h Ahmedabad gl
Summary
Strength Potential
Q Availability of entire process chain \ Low exploitation of machine potentials
Q Strategic focus on injection molding tools \ Low process quality
Q Expansion of facilities for increased intake capacity \ Missing link between training and manufacturing focus

IGTR Ahmedabad Vision
Be a center of competence for manufacturing and innovation for the entire process chain of
injection molding tools. Excel as a training leader for the tool making process chain with
focus oninjection molding

Technology Project Proposal (20 man days) Benefit
» Enlargement of machine capacity by SMED Significant reduction of set-up times (up to 70%)
resulting in much higher machine capacity
Organisation Project Proposal (20 man days) Benefit
» Design of a structured milestone process for order Simplification of order processing, shortened
processing lead times and improved due date reliability
Training Project Proposal (20 man days) Benefit
» Design of course offerings for specific contents on injection Becoming a leader in training for injection
molding tools molding tool manufacturing
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
© WZL/Fraunhofer IPT y Slide 32
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Contact Information

WBA Werkzeugbau Akademie
GmbH
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Chief Engineer
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Chief Engineer
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Dipl.-Ing. M.Sc. Dominik Heeschen

Fraunhofer Institute for Production Technology IPT
Research Fellow
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Phone  +49 241/ 8904 324
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Initial Analysis of
Seven MSME Tool Rooms

Milestone Workshop
Analysis and Further Steps IGTR Aurangabad

Deutsche Gesellschaft OQ
fur Internationale
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Global trends in production translate into adapted manufacturing
processes and altered demands for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making
Global Trends in Production

Higher customer Shorter product life . . . Increasing raw material
Globalizing markets In time delivery .
demands cycles prices
More sophisticated & Decreasing pay Shrinking profit Need for reliability Higher material
individualized products back periods margins Man-days
|
( oo ;]w I |
¥ <
Products © Material
Customer
Higher tool Local producing industry |
complexity Less too| Reliable  Higher
Less man-days t0OIs material
man-days/part d O efficiency
(¥ ]

(@)
Local tool makers

The tool and die industry is the key partner for the international manufacturing industries
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Its crucial position in the value chain results in multiple requirements
for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making

Product
Development
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S c
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Production

Goals of Product
Development

® High amount of standards
in design and planning

B Focus on innovation

m Short lead times in
procurement

®m Adherence to planned
man-days

Main goals of value chain

m High flexibility and production quality
®m Short and reliable lead times

m Adherence to competitive man-days
structure

Overall optimum per produced part or

Total Cost of Ownership

Goals of Production

® Robust processes with high
guality and less
breakdowns

® Automation in production
and assembly

®m First-time-right during run
up

m Little expenses for
maintenance and repair
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A successful toolshop enables both:
Innovation in development and productivity in production

Technological and Organisational Capabilities in Tool and Die Making

Development to
Production
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Tool
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From Tool Development
to Tool Production

Production Todl Togt
Planning Production Assembly
L
\ |

— Enabling Innovation in Development through ... -

m ... Definition of a set of core competencies

m ... Adherence to high quality requirements
throughout the employees

m ... Early integration into product development

®m ...Improving its own product- and process know-
how constantly

— Enabling Productivity in Production through ... -

®m ... Use of modular, standardized components
®m ... High quality tools

®m ... Internal process orientation to guarantee shortest
lead times with high adherence to delivery dates

m ... Continuous improvement by constant exchange
with the tool operating in production
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A successful tool room is much more than the sum of its machinery

Technological and Organisational Capabilities in Tool and Die Making

Perspective— Order Processing

® Which standards in order processing enable unique
tooling?

Perspective — Product

m What standards can be used in a client-individual
tool?

| :
Common part 21,2% i
guota 38,3%

Present

B Future

Perspective — Strategy

® What are the core competencies of the tool room that
enables it to outperform its competitors globally?

Strategic targets

Status quo

Perspective — Process Chains

® What technological process chains support the tool
room’s core competencies in the best way?

T
w ¥
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A sound understanding of all relevant aspects of technological and
organisational capabilites is the key to successful tool and die making

Technological and Organisational Capabilities in Tool and Die Making

Project Proposal Duration: Man days: Support:
» Technological and Organisational Capabilities 2 days 4 (chief WZL/ WBA/ IPT
in Tool and Die Making engineers)

Day |

m 17:00-17:30:

10:45 - 11:00:
® 11:00-12:30:

m 12:30-14:00:
m 14:00 - 15:30:

m 15:30-15:45.
m 15:45-17:00:

Dr. K. Kuhlmann & K. Arntz
®E 09:30-10:00:
®m 10:00 -10:45:

Welcome

Trends in Tool and Die
Making

Break

Classical Production
Technologies at a Glance

Lunch

Standardization of Product
and Order Processing

Break

Synchronization of Order
Processing

Wrap Up

Day Il
Dr. K. Kuhlmann & K. Arntz
® 09:30-10:00:

10:00 — 10:45:

10:45 - 11:00:
11:00 — 12:30:

12:30 — 14:00:
14:00 - 15:30:

15:30 — 15:45:
15:45-17:00:

17:00 -17:30:

Welcome

Successful Strategies
in Tool and Die Making

Break

Development of Efficient Process
Chains for Tool and Die Making

Lunch

Process Chains “of tomorrow” for
Tool and Die Making

Break

Final Discussion on Capabilities
in Tool and Die Making

Wrap Up
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The has a strong focus on creating 'III—III=‘
revenue with its tool manufacturing division gy Aurangabad g

Introduction

® Business Focus [Revenue]

B Manufacturing
(0) [0)
o1% ] Training

® Manufacturing

» Aurangabad

| Die casting tools
B Injection molding tools
[ ] Sheet metal tools

h
® Aurangabad (Maharashtra) Market [ other

Now: Strong industrial production with
focus on the automotive sector ® Training [Trainees Trained]
Future: Automotive sector is the

strongest in industrial production 5 600

m Customer Industries 3.253 3.543 5.753 of
Aerospace, automotive, electrical, general Tard
engineering, medical

2009-10 2010-11 2011-12 2012-13

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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The reference group contains companies which are -'|||=|||=‘

comparable to the tool room

h Aurangabad

Business Location

Employee Structure

Germany
B Western Europe
Eastern Europe

I Rest of the world
87,5%

-<50
¥ 50 - 100
> 100

Range of Products*

Market Access

50% 50%
38% 43% Internal
B External
Sheet-metal Injection Die- Massive Others
Processing Molds Casting Forming
Tools * Multiple enumerations possible
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Technological resources are the enabling factors of a

successful tool room

nsns -
h Aurangabad

Analysis Technology (I/1V)

Average Age of Milling Machines [years]

11

35,5

Degree of Automation: Milling [%]

455 578
9,1 [ : —O0—Q0—+0—
36,4 56,8 @

100

Machines per Operator: Milling

Additional Machines (Usage Time < 750h p.a.) [%]

28,9 40 462
0 [ : : : —— o————

64,7

] Average DB @ Average MSME TR @ Reference Group

O GTR Aurangabad
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

Findings

® The milling machinery is characterized by
modern machines and a comparatively
low automation degree

® A multiple machine work is not
accomplished, the machines are charged
by two operators

®m Figures regarding the number of
unproductive machines are not available,
but the visit showed that the this number
IS on an average level
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Technological resources are the enabling factors of a 'III—III=‘
successful tool room By Aurangabas g

Analysis Technology (lI/IV)

Average Age: Sink EDM Machines [years]

610’7
f\11 !

: O—
95@ D108

Average Age: Wire EDM Machines [years]

85 95
0 I : : +O—-& : : : : | 19,5
65@7,1

Average Age: Grinding Machines [years]

14,2 15,8
3 [ : : : -+ : : : : i 30
’15

Average Age: Turning Machines [years]

1,7

0 —iQ— —ND— : : : : | 31
4 12@13
] Average DB @ Average MSME TR @ Reference Group OcTR Aurangabad
© WZL/Fraunhofer IPT y Slide 10
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The economic application of technological resources is 'IIISIIIE‘
described with the technology organization [ Aurangabac

Analysis Technology (l1/1V)

;

Technology Performance

Findings

® The performance values are the highest
of all visited tool rooms and fit to the
requirements of the products (apart from
the grinding machines)

‘ m Especially with regard to the production of
sheet metal forming tools an upgrade of
grinding machines is necessary

\ 4

Technology Relevance®

‘ Milling ‘ Sinking Wiring ‘ Grinding ‘ Turning *estimated

Machinery in Aurangabad is comparable to tool rooms in Western Europe

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information: Pusn="
Data for machine performance analysis hAurangabad

Analysis Technology (IV/1V)

Performance: Grinding Machines

Performance: Milling Machines

219 2,68

402 467 @512
0,72 [ : : : : +HO—O— : : | 6,94 0 [ : : —O—-@—+0— : : : | 4,91
5080 189 279@
Performance: Sink EDM Machines Performance: Turning Machines
2,56 3,58 4,43 3,76 4,28
0 [ : : : @ —+—@ —O— | 6,41 0 [ : : : : —@—0 : | 6,34
5,21 4,01 5,01
Performance: Wire EDM Machines
25 419 50
0 [ : : : ', : —0 : : i 6,22
497 @

] Average DB @ Average MSME TR @ Reference Group OcTR Aurangabad

Slide 12
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The organisational capabilities are the key to process 'III—III=‘
efficiency and sustainable development of a tool room hAurangabad

Analysis Organisation (I/1I)

Delivery at Agreed Date [%] Findings
334 588 66 H iabilitv i i
. — e Due d.ate_rellablllty IS representative of the
50 organisational know-how
_ ® [n comparison to tool rooms of high international

-
standards Aurangabad has to upgrade its

. 7.9 158 . capabilities further

—-O+—2— : : : : |
71@ 10

m A very large variety of different customer groups

requires enhanced organisational flexibility

461 124 m The relatively good due date reliability is being
1 @P—+P—+—O+————+——+——+——+——1 50 exchanged for product quality

m Customer portfolio requires a more precise focus in
order to establish a customer oriented tool making

process
5 84

0 —@—0+ : : : : : O : | 50
82@ 40

] Average DB @ Average MSME TR @ Reference Group O cTR Aurangabad

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

© WZL/Fraunhofer IPT 7 F h f M} Slide 13

PT RWTHAACHEN



The organisational capabilities are the key to process
efficiency and sustainable development of atool room

unsns -
h Aurangabad

Analysis Organisation (l/11)

Employees: Average Age [years]

394 @39,7
27 [ : : O— — : : : | 49
34 39@
Employees: Average Job Tenure [years]
13,7 157
4 —O : —@—H : : : : | 28,7
6 16@
Employees: Sick Leave [%)]
3,9 8,8
0,2 —t——0 ~-O— : : : : i 20
35@ 6

Findings

The structure of employees is set-up for a long-
term development in comparison to all reference
groups

A shorter job tenure goes hand in hand with the
low average age

Limited experience of employees require a higher
standard of organisational structure

The percentage of days missed on sick leave is an
indicator for employee satisfaction

Employee satisfaction is higher than the reference
group of all analyzed tool rooms

IGTR Aurangabad possesses organisational capabilities that set an example for MSME Tool Rooms —
The next steps have to be undertaken to close the gap to the highest international standard

] Average DB @ Average MSME TR @ Reference Group

O GTR Aurangabad

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Education is the backbone for the upgrade of a=mn= ‘
capabilities and future innovation and development hAurangabad

Analysis Training

Findings
B A Advanced AN m Trainers that are also working in production are
‘m. _—— Training \ 7777777 | E crucial to the training process and its immediate

relevance for the industry

_ mnng - SIS

General Finding: Lack of advanced training

m Alink between the very good organisational
capabilities and the training has to be established

® The upgrade of resources for training has to be
continued to cope with the demands of a growing

Function-orientation & student body
Design Manufacturing Assembly ® Training on automation and transfer system has to
brocess understanding be launched in close cooperation with other MSME
Tool Rooms that have already undertaken the first

process-orientation 3
o : : steps
General Finding: Lack of process-orientation

m All groups from students to industry practitioners
are being addressed by the training portfolio

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the findings in the three areas analysed 'III—III=‘
with regard to their respective capability hAurangabad

Key Findings

GStrengthsG

® Very high machine performance values

Technology

®m [nfrastructure fits to the requirements of
modern production

Organisation

® High know-how of the entire tool making
process

® Good customized production planning and
control systems

® Order and structure on shop floor due to
low-paper system

Training
® Good use of employees from production

m Course offering for all customer groups
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

\ Potentials;

Technology
® OIld machinery for grinding technology

® Important production figures are not
available

Organisation

m High complexity of order processing
through product and customer portfolio

m Post calculation limits lacking
transparency

B Lack of order and tidiness
Training

m Missing link between strengths in tool
making and the course offerings

© WZL/Fraunhofer IPT
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The target state serves as reference point for the Fn=m= "
orientation of the next development steps

h Aurangabad

Target State

IGTR Aurangabad Vision
Be an organisational leader for the entire process chain with focused core
technologies of international standard. Stable enhancement of intake capacity
while developing a link between training and production competencies.

Mission Technology

®m Target-oriented investments
and disinvestments
guarantee a high
performance of our
machinery

Mission Organisation

m Establishment of a focus
group for products and
customers

®m [ntegration of customer val-
ues to increase satisfaction

® |mplementation of a standard

for cleanliness and order as
prerequisite for high quality
tool making

Mission Training

m Establishment of a strong
link between competencies
in production & training

®m [nteraction with MSME
network to share existing
knowledge

m Refinement of course
offerings for customer groups

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Technology roadmap and investment advice: improvements
in the fields of machines, equipment and infrastructure

Explanation of Technology Roadmap & Investment Advice

erformance vs.
Relevance

Target State
3

n

’0

Technology Performance

g

Technology Relevance
@ Tech.1 @ Tech.2

Tech.3 @ Tech.4 @ Tech.5

P —

Product
Requirement

Sheet-metal
Processing Tools

Injection
Molds
Massive
Forming

Bottleneck Analysis

Capacity Utilisation: Bottleneck Technology
100%

0% o
Tool Room Average DB Average Reference
MSME TR Group

Infrastructure

© WZL/Fraunhofer IPT
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The most relevant technologies need the highest
performance to increase production efficiency

Explanation of Technology Roadmap & Investment Advice

Current State Target State

a

The technology with the
highest share of
production provides the
greatest proportion of
value-added and is
therefore most relevant

The higher a
technology’s relevance
the more important is its
performance and so its
optimization for the TR’s
operational performance

..0

Technology Relevance

Technology. Perfermance
Technology. Performance

A 4

A 4

Technology Relevance

@ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5 @ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5

In order to increase value-added in the most efficient way the TR has to focus on its core technologies and to improve
their performance as they have the highest impact on the overall operational result

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Bottlenecks have to be eliminated by investing in " '.'
machinery in order to improve the production capacity

Explanation of Technology Roadmap & Investment Advice

s Tech. n

"= Maximum Production
. = Volume If All Orders
S —— « Processed

Free Machining
Capacity

Used Machining
Capacity

Capacity Utilisation

Great potential to create additional value-added in preceding
and following manufacturing processes because of inefficient
capacity utilisation

The bottleneck technology restricts the possible production
capacity of the whole manufacturing chain

Source: Information concerning Bottlenecks was given by the TR's via the benchmarking sheet (by Fraunhofer IPT)
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Investments in machinery that focus on TR’s specific core
technologies highly increase its product competitiveness

Explanation of Technology Roadmap & Investment Advice

Performance: Milling Machines

Average Share of Production: Milling [%]

37 434 4,29 467
0 F—r—tt-—0-00—0—+——+— 9 | |072—————0—00 6,94
47 60 3,72 9482
——-——O— —t—O—H-—O— The investment recommendation consists of a surface
47 60 % 3712 482@ I grinding machine, a cylindrical grinding machine and a
medium-sized 5-axis milling machine

. el -

{k
O
= Application Examples
£ Set Point
% The technological — Injection Molding
3 performance has to Share of Production
§ ‘ increase with ascending
3 . technology relevance, Milling
£ @ @ as those technologies Turning
o . create the highest value Grinding
. - add. Sinking
Technology Relevance i
@ Milling @ Wiring @ Grinding @ Turning Relevance

© WZL/Fraunhofer IPT Slide 21
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Applying the principles of the 5S-Method leads to a work
space that is organized for highest efficiency and effectiveness ——

Explanation of Technology Roadmap & Investment Advice

BET Bl k e WA e R

Sort out

Getting organized

Clean up

Standardization
. Secure and
SiltSHise constantly improve

The 5S-Method helps to create a save,
clean and tidy workplace.

Not every tool room which maintains a clean and tidy workplace is
good, but every good tool room operates in a clean and tidy
workplace.

© WZL/Fraunhofer IPT ? M} Slide 22
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A standardized and efficient tool production can be achieved
by investing in modern high-performing machining eqUIpMent e
Explanation of Technology Roadmap & Investment Advice
m Standardized assembly benches lead to
maximized learning effects and et - =tane Slieeton
rationalized processes as process @ 8
standardization is improved § @
® Improving and modernizing peripheral 8
equipment results in lower production 8
costs due to lead time reductions and o
rationalization

Zero-point
clamping system

7]
ob/;/o Tool
a/ Standardization
Automation Uil ey
Improvements

®m Decrease of in-machine set-up times due to
automated and standardized tool change
procedures

Assembly
benches
‘whlk’h I

® Technical equipment enhances machining
capacity as both processing time and non
productive times are reduced

/ M} Slide 23
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Since the infrastructure is an intregal factor for tool 'III—III=‘
rooms, this dimension is covered by the roadmap hAurangabad

Technology Roadmap & Investment Advice

Investment recommendations

m Infrastructure ‘

- Use of standardized assembly benches with defined
equipment (Hammer, file etc.) with a defined order

- Use of manufacturing work places with standardized
equipment (clampings etc.) and a defined order

(]
S
=]
=)
154
=]
S
=)
[}
©
S
(=
=

m Machines

-==== I_ d_ _I —————————————— - Surface grinding machine with high precision in order to
Cylindrica Surface grinding guarantee the precision difference to milling processes

grinding machine (Blohm Vario and comparable)
machine

Machines

— Conventional cylindrical grinding machine (Studer S21

Milling and comparable)
machine

- Medium-sized 5-axis CNC milling machine (Hermle C30,
DMU 50 and comparable) in order to ensure the
continuous enhancement of technological capabilities
and to rationalize manufacturing processes by
strengthening the milling processes. High precision is

Standardized necessary.

manufacturing

places

Clamping
systems and
pallets

Assembly
benches

Equipment

B Manufacturing equipment
— Zero-point clamping system (3R etc.)

- Pallets
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III=III=‘
and the target state with regard to technology hAurangabad

Advice Technology

Short-Term Measures

Target: Reduction of manufacturing equipment in order to increase the standardization degree
» Standardization of all relevant manufacturing resources
Result: Number of milling tools, clampings etc. are significantly reduced and documented

Target: Reduction of set-up times
» SMED Workshop
Result: Action plan for efficiency improvements within the manufacturing department

Long-Term Measures

Target: Reduction of in-machine set-up times
> Implementation of zero-point clamping systems and pallets
Result: The process uses zero-point clamping systems and in-machine set-up times are reduced

Target: Efficiency improvements by reduction of electrode milling and sink-EDM machining time
» Implementation of graphite electrodes
Result: Switch from copper to graphite electrodes successfully accomplished

Proposed Project Duration: Man days: Support:
» SMED Workshop 6 months 20 WZzZL/ WBA/ IPT

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III—III=‘
and the target state with regard to organisation hAurangabad

Advice Organisation
Short-Term Measures

Target: Definition of competence fields with regard to customer and product portfolio
» Development of a competence portfolio in alignment with boundary conditions and future orientation
Result: Sound competence fields for future target-oriented development and organisational upgrade

Target: Development of standard for tidiness and order in all departments
» Implementation of tidiness and order
Result: Increased process efficiency through clean and structured workplace environment

Long-Term Measures

Target: Adjustment of organisational structure to be aligned with the customer requirements
> Integration of customer values into the process routine
Result: Enhanced process capability and subsequent growth in profitability through fit with customer requirements

Target: Establishment of 6S Routine
» Set-Up of a 6S Routine
Result: Sustained process efficiency and increased duration of life cycle of resources

Proposed Project Duration: Man days: Support:
» Development of competence fields and design of process 2 weeks 20 WZzZL/ WBA/ IPT
structure to increase the value added of tool making

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III—III=‘
and the target state with regard to training hAurangabad

Advice Training
Short-Term Measures

Target: Offering of a course on production planning and control in tool making
» Design and Implementation of course on production planning and control in tool making
Result: Course on production planning and control in tool making

Target: Acquisition of knowledge on current trends in training of other MSME Tool Rooms
» Exchange of information on latest developments in training among MSME Tool Rooms
Result: Unified knowledge of status quo of future plans with regard to the orientation course offerings

Long-Term Measures

Target: Definition of long-term plan for increase in intake capacity
» Set-up of long term development plan for intake capacity according to boundary conditions and Ministry targets
Result: Detailed plan for future intake development and required enhancement of training capacities

Target: Exposure of the students to latest innovation and trends in tool and die making
» Set-Up of a course on trends and innovation in tool and die making
Result: Empowerment of students for innovation based on the latest state-of-art development in the industry

Proposed Project Duration: Man days: Support:
» Set-up of a curriculum for a course with focus on production 1 week 10 WZzZL/ WBA/ IPT
planning and control in tool making

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the results of the analysis and the -'|||=|||="

proposed next steps towards the target state h Aurangabad gl
Summary

Strength Potential

Q High performance of machines overall \ Low performance level in grinding specifically

Q High know-how of tool making process \ Missing post calculation & cleanliness and order
Q Good use of employees from production \ Missing link between curriculum and manufacturing

IGTR Aurangabad Vision
Be an organisational leader for the entire process chain with focused core technologies of
international standard. Stable enhancement of intake capacity while developing a training link
to the production competencies

Technology Project Proposal (20 man days) Benefit
» Enlargement of machine capacity by SMED Significant reduction of set-up times (up to 70%)
resulting in much higher machine capacity

Organisation Project Proposal (20 man days) Benefit

» Development of competence fields and design of process Improved competitiveness and shortened lead
structure to increase the value added of tool making times

Training Project Proposal (10 man days) Benefit

» Set-up of a curriculum for a course focusing on production Upgrading the training portfolio with courses for
planning and control in tool making modern production organizations

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

/ W} Slide 28
Z Fraunhofelpt; R\NTHAACHEN

\

© WZL/Fraunhofer IPT




Contact Information

WBA Werkzeugbau Akademie
GmbH

Dr.-Ing. Dipl.-Wirt. Ing. Kristian Kuhlmann

W/ZL
RWTHAACHEN

Werkzeugmaschinenlabor WZL of RWTH Aachen University
Chief Engineer

Steinbachstral3e 19

D-52074 Aachen

Phone  +49 241/80 2 81 97

Fax +49 241/ 80 6 28 197

Mobile  +49 171/ 55 34 802

E-Mail  k.kuhlmann@wzl.rwth-aachen.de

Dipl.-Wirt.-Ing. Nicolas Komorek

Werkzeugmaschinenlabor WZL of RWTH Aachen University
Research Fellow

Steinbachstral3e 19

D-52074 Aachen

Phone +49241/80 282 03

Fax +49 241/ 80 6 28 203

Mobile  +49 172/ 8179 253

E-Mail  n.komorek@wzl.rwth-aachen.de

\

~ Fraunhofer

IPT

WBA Werkzeugbau Akademie
GmbH

Dipl.-Ing. Kristian Arntz

Fraunhofer Institute for Production Technology IPT
Chief Engineer

SteinbachstralRe 17

D-52074 Aachen

Phone  +49241/8904 121

Fax +49 241/ 8904 6121

Mobile  +49 174/ 190 28 17

E-Mail  kristian.arntz@ipt.fraunhofer.de

Dipl.-Ing. M.Sc. Dominik Heeschen

Fraunhofer Institute for Production Technology IPT
Research Fellow

SteinbachstralRe 17

D-52074 Aachen

Phone  +49 241/ 8904 324

Fax +49 241/ 8904 6324

Mobile  +49 176/ 6463 4546

E-Mail  dominik.heeschen@ipt.fraunhofer.de

\

© WZL/Fraunhofer IPT

~ Fraunhofer WZL

PT RWTHAACHEN

Slide 29



Initial Analysis of
Seven MSME Tool Rooms

Milestone Workshop
Analysis and Further Steps CTTC Bhubaneswar

Deutsche Gesellschaft OQ
fur Internationale

Zusammenarbeit (GIZ) GmbH

Delhi, 01.-02. November 2012

INFINITE | GERMANY + INDIA
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Global trends in production translate into adapted manufacturing
processes and altered demands for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making
Global Trends in Production

Higher customer Shorter product life . . . Increasing raw material
Globalizing markets In time delivery .
demands cycles prices
More sophisticated & Decreasing pay Shrinking profit Need for reliability Higher material
individualized products back periods margins Man-days
|
( oo ;]w I |
¥ <
Products © Material
Customer
Higher tool Local producing industry |
complexity Less too| Reliable  Higher
Less man-days t0OIs material
man-days/part d O efficiency
(¥ ]

(@)
Local tool makers

The tool and die industry is the key partner for the international manufacturing industries

\
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Its crucial position in the value chain results in multiple requirements
for the tool and die industry

Technological and Organisational Capabilities in Tool and Die Making

Product
Development

)
S c
5 ©
S e o
(a >

5
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© >
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()

>
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Production

Goals of Product
Development

® High amount of standards
in design and planning

B Focus on innovation

m Short lead times in
procurement

®m Adherence to planned
man-days

Main goals of value chain

m High flexibility and production quality
®m Short and reliable lead times

m Adherence to competitive man-days
structure

Overall optimum per produced part or

Total Cost of Ownership

Goals of Production

® Robust processes with high
guality and less
breakdowns

® Automation in production
and assembly

®m First-time-right during run
up

m Little expenses for
maintenance and repair

© WZL/Fraunhofer IPT
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A successful toolshop enables both:
Innovation in development and productivity in production

Technological and Organisational Capabilities in Tool and Die Making

Development to
Production

-
o
=
°
o
2
o
=
o
2
I

Tool

~—_\

From Tool Development
to Tool Production

Production Todl Togt
Planning Production Assembly
L
\ |

— Enabling Innovation in Development through ... -

m ... Definition of a set of core competencies

m ... Adherence to high quality requirements
throughout the employees

m ... Early integration into product development

®m ...Improving its own product- and process know-
how constantly

— Enabling Productivity in Production through ... -

®m ... Use of modular, standardized components
®m ... High quality tools

®m ... Internal process orientation to guarantee shortest
lead times with high adherence to delivery dates

m ... Continuous improvement by constant exchange
with the tool operating in production

© WZL/Fraunhofer IPT
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A successful tool room is much more than the sum of its machinery

Technological and Organisational Capabilities in Tool and Die Making

Perspective— Order Processing

® Which standards in order processing enable unique
tooling?

Perspective — Product

m What standards can be used in a client-individual
tool?

| :
Common part 21,2% i
guota 38,3%

Present

B Future

Perspective — Strategy

® What are the core competencies of the tool room that
enables it to outperform its competitors globally?

Strategic targets

Status quo

Perspective — Process Chains

® What technological process chains support the tool
room’s core competencies in the best way?

T
w ¥
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A sound understanding of all relevant aspects of technological and
organisational capabilites is the key to successful tool and die making

Technological and Organisational Capabilities in Tool and Die Making

Project Proposal Duration: Man days: Support:
» Technological and Organisational Capabilities 2 days 4 (chief WZL/ WBA/ IPT
in Tool and Die Making engineers)

Day |

m 17:00-17:30:

10:45 - 11:00:
® 11:00-12:30:

m 12:30-14:00:
m 14:00 - 15:30:

m 15:30-15:45.
m 15:45-17:00:

Dr. K. Kuhlmann & K. Arntz
®E 09:30-10:00:
®m 10:00 -10:45:

Welcome

Trends in Tool and Die
Making

Break

Classical Production
Technologies at a Glance

Lunch

Standardization of Product
and Order Processing

Break

Synchronization of Order
Processing

Wrap Up

Day Il
Dr. K. Kuhlmann & K. Arntz
® 09:30-10:00:

10:00 — 10:45:

10:45 - 11:00:
11:00 — 12:30:

12:30 — 14:00:
14:00 - 15:30:

15:30 — 15:45:
15:45-17:00:

17:00 -17:30:

Welcome

Successful Strategies
in Tool and Die Making

Break

Development of Efficient Process
Chains for Tool and Die Making

Lunch

Process Chains “of tomorrow” for
Tool and Die Making

Break

Final Discussion on Capabilities
in Tool and Die Making

Wrap Up
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\

~ Fraunhofer

IPT

Slide 6

W/LL,
RWTHAACHEN




The has superior training capacities 'IIISIIIE‘
and capabilities in machining of precision components [y snuaneswar i

Introduction

® Business Focus [Revenue]

=

® Manufacturing

B Manufacturing

65%
] Training

Bhubaneswar

[__] Component Production
I Sheet Metal Tools

|:| Other

® Bhubaneswar (Orissa) Market
Now: Limited production industry and o _ _
trade constraints to neighbors ® Training [Trainees Trained]

Future: Growth of market may strengthen (+50%)
local production industry 99 800
1

m Customer Industries 5.222 ‘
’ 7 823 9.750 Targe
Aerospace, automotive, defense, == mm BB
packaging
2009-10 2010-11 2011-12 2012-13

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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The reference group contains companies which are '|||_|||=‘

comparable to the tool room gy Brubancswar g0
Business Location Employee Structure
Germany M <50
B Western Europe B 50 - 100
100,0% Eastern Europe > 100
I Rest of the world
Range of Products* Market Access
100% 50% Internal
B External
33%
17% 17%
0% e -
Sheet-metal Injection Die- Massive Others
Processing Molds Casting Forming
Tools * Multiple enumerations possible
© WZL/Fraunhofer IPT L Slide 8
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Technological resources are the enabling factors of a us=n=W

successful tool room gy snubaneswar g
Analysis Technology (I/VIII)
Average Age of Milling Machines [years] FI ndings
: PO+ ms m The average milling machine age is a
116@12 bit higher compared to the reference

groups

Degree of Automation: Milling [%]

® Multiple machine work is not
M e OO OB 1w accomplished leading to potentials in
364 productivity

" The lastfiure confims the frs

impression during the visit that the
number of unproductive machines is
significantly lower compared to other
MSME tool rooms

1,04@ 117 1,52

S~
: ®
: Q

Additional Machines (Usage Time < 750h p.a.) [%]

226 289 445
0 [ : : —@—-0O— —) : : i 64,7
26,7

1] Average DB @ Average MSME TR @ Reference Group O cT1TC Bhubaneswar
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

/ M} Slide 9
# Fraunhofer RWTHAACHEN

\

© WZL/Fraunhofer IPT




Technological resources are the enabling factors of a usn="
A

successful tool room

hBhubaneswar

Analysis Technology (11/VIII)

Average Age: Sink EDM Machines [years]

6 10,7 124
15 I : HO— —H—H —Q : | 21
17
Average Age: Wire EDM Machines [years]
8,5 12
2 —— ——+—0O+ : : | 20
88@ 14

Average Age: Grinding Machines [years]

Machines per Operator: Sink EDM

10 1,72
0 : : +HO— : : : : | 4
1@ 18@

Machines per Operator: Wire EDM

1,5@1,64
: DD : : : : | 4
150 1.8

Machines per Operator: Grinding

14,3@ 15,8 20,3 2225 3,07
3 ' —H —— : : i 30 0 [ —QO+ —-—— : : : i 6
140 1
Average Age: Turning Machines [years] Machines per Operator: Turning
11,7012 1,75 23 25
0 — : : : : : | 31 1 O : —— HO—@ : : : : | 4
12@ 1
122D
7] Average DB 7/} Average MSME TR @ Reference Group O cTTC Bhubaneswar
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The economic application of technological resources is Nusn=wW

described with the technology organization hshubaneswar
Analysis Technology (l11/VIII)
60 Annual Operating Time: Milling Machines [h/a]
3.080 3.638
50 750 —O-0-@—+—0O— : : i 6.000
3328 4128
?40 } Capacity Utilisation: Milling [%]
[
o i 6478083
o 30 0 —t -t 254
_g 9@
£20 -
:
q) 4
@ 10 21,2 31,7
) 3 ——+—Q——@— : : i 50
0 - 15 20@
Milling  Sink-EDM Wire-EDM  Grinding Turning

CTTC Bhubaneswar = Average MSME TR

Reference Group = Average DB

The share of set-up times is conspicuously low and is therefore subject to review
7] Average DB 7/ Average MSME TR @ Reference Group O cTTC Bhubaneswar
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT __—— } Slide 11
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The economic application of technological resources is Nusn=wW

described with the technology organization

hBhubaneswar

Analysis Technology (IV/VIII)

Annual Operating Time: Sink EDM Machines [h/a]

1.949 2.888
390 I : @—2D+—0O0— : : : i  8.000
3142 4224

Annual Operating Time: Wire EDM Machines [h/a]

3.508 4176 5.224
—-O0——@— : : : { 8700
3.889

775

Annual Operating Time: Grinding Machines [h/a]

Share of Set-up Times: Sink EDM [%]

159 217
), @O : : : : i 50
17@ 25

Share of Set-up Times: Wire EDM[%]

16 36,3
—+OH —— : : : : t | 100
18@20

Share of Set-up Times: Grinding [%]

16,9 20
—Q— ——@— : : : : | 45
5 18@

Share of Set-up Times: Turning [%)]

13 @157
—t : : : : : y 50
15Q 17,7

2.038 3.035
220 —+ — : O— i 5200
2158 @ 4.224
Annual Operating Time: Turning Machines [h/a]
2.037
500 — : : : O— : {  6.000
1.908 @ @ 2.204 4.368

1] Average DB @ Average MSME TR @ Reference Group O cT1TC Bhubaneswar
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
© WZL/Fraunhofer IPT y
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The economic application of technological resources is  Fm=m= ‘
described with the technology organization hshubaneswar

Analysis Technology (V/VIII)

Findings

® The technology performance is
significantly higher in contrast to other
visited MSME tool rooms and reaches
values of good tool rooms located in

‘ Germany

® The technology relevance distribution is
‘ ‘ different to the other tool rooms as the
‘ turning technology is an important
technology for the component production

Technology Performance

® The grinding technology shows potential
for higher performance particularly with
regard of high precision machining for
aeronautical components

\ 4

Technology Relevance

‘ Milling ‘ Sinking Wiring ‘ Grinding ‘ Turning

The technology analysis shows a machinery characterized by a high machine performance
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information: Pusn="
Data for machine performance analysis hBhubaneswar

Analysis Technology (VI/VIII)

Average Share of Production: Grinding [%]

Average Share of Production: Milling [%0]

10,6 12 13,8

40434 54
0 [ : —QO— @0—+—0 : : : | 9 0 [ : : —@-0-00 : : : : | 30
25 15
Average Share of Production: Sink EDM [%] Average Share of Production: Turning [%]
18 12,6 41710,3
0 B——0Q0 65 0 —@0-— : —OH : : : : | 75
10 14,7 35
Average Share of Production: Wire EDM [%)]
154@17,2
0 [ : — : 60
150 @19

@ Average DB @ Average MSME TR @ Reference Group ~ © CTTC Bhubaneswar
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Additional Information: Pusn="
Data for machine performance analysis hBhubaneswar

Analysis Technology (VII/VIII)

Performance: Grinding Machines

Performance: Milling Machines

22125

399 467 @535
0,72 [ : : : : D—+O— : : y 6,94 0 [ : : : —@-00——0OH : : y 4,91
5250 268 3,31
Performance: Sink EDM Machines Performance: Turning Machines
2,73 3,58 5,96 325 376 Q@431
0 [ : : : ——+—0O——+@— 6,41 0 [ : : : : @—0 : : : | 6,34
4,37 415@
Performance: Wire EDM Machines
4,19 4,54
0 I : : : : : —H—O— { 6,22
431Q 5,24
@ Average DB @ Average MSME TR @ Reference Group O CTTC Bhubaneswar
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
Slide 15
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Tool-oriented and workpiece-oriented automation differs

between countries and depends on the wage level

Bhubaneswar

{m—mf‘

Analysis Technology (VIII/VIII)

Automation Proced

ures: Milling

Automation Procedures: Sink EDM

Data Interface (CAM) 96,6 % Data Interface (CAM) 643 %
| | |
DNC (Data Numerical Control) 67,8 % DNC (Data Numerical Control) 42,9 % ‘
Retooling Device 92% Retooling Device : l 84,3%
Workpiece Palletizing ‘ I 60,9 %‘ ‘ Workpiece Palletizing ‘ I 571%
Tool Presetting : I 89,7 % Tool Presetting : 571%
Workpiece Presetting Workpiece Presetting : 47!1 %
Integrated Measurement 71,3% Integrated Measurement 25,;’ % ‘
Handling System Handling System ‘ 44,3 %
Robots Robots 2‘8,5 %
Job-Management* 41,4 % Job-Management*
Machine Interlinking Machine Interlinking 18,6 %
0 20 40 60 80 100 0 20 40 60 80 100
Automation Procedures: Wire EDM Automation Procedures: Grinding
Data Interface (CAM) I I I ‘ 929% Data Interface (CAM) I 47I.5 %
DNC (Data Numerical Control) l I 54,3 % DNC (Data Numerical Control) l 40 %
Retooling Device | 14,3 % ‘ Retooling Device l 35%
Workpiece Palletizing 371% Workpiece Palletizing | 10 %
Tool Presetting 86% Tool Presetting 20%
Workpiece Presetting 271 % Workpiece Presetting 175%
Integrated Measurement 229 SIQ Integrated Measurement 15%
Handling System 22,9;% Handling System 275%
Robots T1% Robots 5%
Job-Management* Job-Management*
Machine Interlinking T1% Machine Interlinking (0 %
20 40 60 80 100 20 40 60 80 100

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank

I VSME Bhubaneswar 2011

© WZL/Fraunhofer IPT
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The organisational capabilities are the key to process usn="
efficiency and sustainable development of a tool room [y snuanesuar i

Analysis Organisation (I/1I)

Findings
394 58,8 64,2 ® The reliability of delivery dates given to the
T customer is very low
_ m Towards the customer this is compensated by a
Delivery Before Agreed Date [¥] large portion of products being delivered early — 4
25 101 15 out of 5 orders will reach the customer on time
0 HO——Q—+@— : ' ' ' ' 1O—i 65
60

m Early deliveries are at the expense of CTTC
Bhubaneswar and have to be planned and

Delivery > 1 Week After Agreed Date [%)] Controlled better
10012 40 . . .
0 —— P+ O Late_ orders_ occur mfrqugntly and are in line with
10@ the international competitive standard

B The experience, process quality, and customer
focus is also represented by high customer
S 12 2 satisfaction

0 O0-@—0——— : : : : : : | 100
0

Customer Satisfaction: Complaints After 2nd Examination [%)]

] Average DB @ Average MSME TR @ Reference Group O cT1TC Bhubaneswar
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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The organisational capabilities are the key to process 'III—III=‘
efficiency and sustainable development of a tool room hshubaneswar

Analysis Organisation (l/11)

Findings
21 37 ® High manpower in the quality management
——+—0 —OH : : : : { : : i
’ 8 y 3 department ensures the high quality of the
products
= Quality assurance is also exercised by the
28 6/ 15 departments individually to operate with process
S e orientation

® The customer group can be considered focused by

1o standart of the other MSME ool 0oms
P A (N m A short average job tenure is an indicator for future
12 15@ sustainability and a stable process structure

CTTC Bhubaneswar successfully exploits the benefits of customer focus and product portfolio — The
next step has to be undertaken by adding an electronic planning and control system

] Average DB @ Average MSME TR @ Reference Group O cT1TC Bhubaneswar
Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis; WZL/ Fraunhofer IPT Benchmarking Data Bank
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Education is the backbone for the upgradation of 'III—III=‘
capabilities and future innovation and development hshubaneswar

Analysis Training

Advanced ’ “\

wBA Training « —

'+ N A [ [ [

General Finding: Lack of advanced training

Function-orientation &

Design Manufacturing Assembly

process understanding

process-orientation

General Finding: Lack of process-orientation

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

Findings

Most developed campus structure of all seven
visited tool rooms

The development of further courses on automation
and systems should be continued

Even though an advanced process understanding
Is existent in manufacturing it is not sufficiently
transferred to training

The analyzed courses comprehensively attend to
the necessary key know-how of machine
operators, programmers, and designers in the mid-
term format

Courses analyzed:

» Certified Course in Machine Operation (1 Year)
» Post Diploma in CAD/CAM (1 Year)

\
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Overview of the findings in the three areas analysed 'III—III=‘
with regard to their respective capability hshubaneswar

Key Findings

GStrengthsG

® Very high manufacturing technology
performance

Technology

® Limited number of unproductive machines
Organisation

m Strategic focus on component
manufacturing and selected tooling

® High process quality for tool making and
component manufacturing

Training

® Good cooperation with other training
institutions

® Inclusion of social training of students

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

\ Potentials;

Technology
® Average age of the machines

m Lack of use of graphite electrodes
Organisation

m Early finishing dates are an indicator for
further potential of planning

Training

m Lack of link between course offerings and
competencies in manufacturing

© WZL/Fraunhofer IPT
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The target state serves as reference point for the us=n=W
orientation of the next development steps

hBhubaneswar

Target State

CTTC Bhubaneswar Vision
Develop towardes a flagship organization for small-batch component
manufacturing and selected tooling solutions. Continue to develop stable
structure for the proper management of increasing intake capacity

Mission Technology

B Rationalization of
manufacturing processes

® Holding the high machinery
performance level with the
help of machine investments

Mission Organisation

®m Refinement of manufacturing
process

m Establishment of functional
requirements of a system
support for planning and
control

m Selection and implemen-
tation of the selected system

Mission Training

m Development of a modular
course structure for
advanced training of industry
personnel

m Development of link between
course offerings and
manufacturing competence

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Technology roadmap and investment advice: improvements
in the fields of machines, equipment and infrastructure

Explanation of Technology Roadmap & Investment Advice

erformance vs.
Relevance

Target State
3

n

’0

Technology Performance

g

Technology Relevance
@ Tech.1 @ Tech.2

Tech.3 @ Tech.4 @ Tech.5

P —

Product
Requirement

Sheet-metal
Processing Tools

Injection
Molds
Massive
Forming

Bottleneck Analysis

Capacity Utilisation: Bottleneck Technology
100%

0% o
Tool Room Average DB Average Reference
MSME TR Group

Infrastructure

© WZL/Fraunhofer IPT
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The most relevant technologies need the highest
performance to increase production efficiency

Explanation of Technology Roadmap & Investment Advice

Current State Target State

a

The technology with the
highest share of
production provides the
greatest proportion of
value-added and is
therefore most relevant

The higher a
technology’s relevance
the more important is its
performance and so its
optimization for the TR’s
operational performance

..0

Technology Relevance

Technology. Perfermance
Technology. Performance

A 4

A 4

Technology Relevance

@ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5 @ Tech.1 @ Tech.2 Tech.3 @ Tech.4 @ Tech.5

In order to increase value-added in the most efficient way the TR has to focus on its core technologies and to improve
their performance as they have the highest impact on the overall operational result

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis

© WZL/Fraunhofer IPT Slide 23
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Bottlenecks have to be eliminated by investing in " '.'

machinery in order to improve the production capacity
Explanation of Technology Roadmap & Investment Advice

D D

"= Maximum Production
. : Volume If All Orders
S —— » Processed

Free Machining
Capacity

Used Machining
Capacity

Capacity Utilisation

Great potential to create additional value-added in preceding
and following manufacturing processes because of inefficient
capacity utilisation

The bottleneck technology restricts the possible production
capacity of the whole manufacturing chain

Source: Information concerning Bottlenecks was given by the TR's via the benchmarking sheet (by Fraunhofer IPT)

__—— M} Slide 24
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Investments in machinery that focus on TR’s specific core

technologies highly increase its product competitiveness

Explanation of Technology Roadmap & Investment Advice

Average Share of Production: Milling [%] Performance: Milling Machines
429 467
0 b—t—tt—@-00—0—H——+— 06 | |0,72— 000~ — 694
47 60 372 @48
37 434 7309567 ;’
————O— —O0—2+20—0— ) :
47 60 372 480@ : .The investment r.ecommenda'qon' are '
large-sized milling machines and a grinding machine

{k
©
o
=
@
£ Set Point
(o
S
o
o
>
(@)
N
S
j=
e
O
L >
= >

Technology Relevance

@ Milling @ Wiring @ Grinding @ Turning

The technological
performance has to
increase with ascending
technology relevance,
as those technologies
create the highest value
add.

Application Examples

— Sheet Metal Forming

Share of Production
Milling
Turning
Grinding
Sinking
Wiring

Relevance

© WZL/Fraunhofer IPT
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Applying the principles of the 5S-Method leads to a work
space that is organized for highest efficiency and effectiveness ——

Explanation of Technology Roadmap & Investment Advice

BET Bl k e WA e R

Sort out

Getting organized

Clean up

Standardization
. Secure and
SiltSHise constantly improve

The 5S-Method helps to create a save,
clean and tidy workplace.

Not every tool room which maintains a clean and tidy workplace is
good, but every good tool room operates in a clean and tidy
workplace.

© WZL/Fraunhofer IPT ? M} Slide 26
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A standardized and efficient tool production can be achieved
by investing in modern high-performing machining eqUIpMent e
Explanation of Technology Roadmap & Investment Advice
m Standardized assembly benches lead to
maximized learning effects and et - =tane Slieeton
rationalized processes as process @ 8
standardization is improved § @
® Improving and modernizing peripheral 8
equipment results in lower production 8
costs due to lead time reductions and o
rationalization

Zero-point
clamping system

7]
ob/;/o Tool
a/ Standardization
Automation Uil ey
Improvements

®m Decrease of in-machine set-up times due to
automated and standardized tool change
procedures

Assembly
benches
‘whlk’h I

® Technical equipment enhances machining
capacity as both processing time and non
productive times are reduced
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Since the infrastructure is an intregal factor for the Tool Nnsn="W
Rooms, this dimension is covered by the roadmap By ruveneswr
Technology Roadmap & Investment Advice Investment recommendations

B Infrastructure ‘

- Renewal of old manufacturing and assembly floors

g Manufacturing
2 ‘ and assembly - Use of standardized assembly benches with defined
g floor equipment (hammer, file etc.) and a visible order
-g - Use of manufacturing work places with standardized
= equipment (clampings etc.) and a defined order
—————————————————————— B Machines
o Grinding Milling — 2 large- sized CNC milling machine (Hermle C42, DMU
E machine machine 70 and comparable) in order to replace old Mikrons.
= . Precision should be high as the machines should be
s Milling . .
X used for a wide range of product. Automation can be on
machine
a lower level
__________ C I;m;ina ST T - Cylindrical Grinding machine (Studer S21 and
- Assembly systems and comparable). The machine can be a conventional
g benches pallets machine but the machine must be able to manufacture
= very high precision
= .
i Standardized m  Manufacturing equipment
manufacturing
places - Zero-point clamping system (3R etc.)

— Pallets

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III=III=‘
and the target state with regard to technology hshubaneswar

Advice Technology

Short-Term Measures

Target: Reduction of manufacturing equipment in order to increase the standardization degree
» Standardization of all relevant manufacturing resources
Result: Number of milling tools, clampings etc. are significantly reduced and documented

Long-Term Measures

Target: Reduction of in-machine set-up times
> Implementation of zero-point clamping systems and pallets
Result: The process uses zero-point clamping systems and in-machine set-up times are reduced

Target: Efficiency improvements by reduction of electrode milling and sink-EDM machining time
> Implementation of graphite electrodes
Result: Switch from copper to graphite electrodes successfully accomplished

Proposed Project Duration: Man days: Support:
» Standardization of all relevant manufacturing resources 10 months 20 WZL/ WBA/ IPT

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III—III=‘
and the target state with regard to organisation hshubaneswar

Advice Organisation
Short-Term Measures

Target: Definition of requirements for improving planning and control of the order fulfillment process
» Development of the functional requirements for an electronic planning and control system
Result: Detailed list of functional requirements for the selection of an electronic planning and control system

Long-Term Measures

Target: Selection of a suitable electronic planning and control system
» Evaluation of available solutions for planning and control systems
Result: One planning and control system most suitable for the implementation at CTTC Bhubaneswar

Target: Implementation of the selected planning and control system
» Implementation of the selected planning and control system
Result: Increased process quality with a running electronic planning and control system

Proposed Project Duration: Man days: Support:
» Evaluation and selection of an electronic planning and 4 weeks 15 WZzL/ WBA/ IPT
control system

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Measures for bridging the gap between that status quo 'III=III=‘
and the target state with regard to training gy Brubancswar g0

Advice Training

Short-Term Measures

Target: Development of a link between manufacturing competencies and course offerings

» Set-up of course offerings addressing organizational capabilities and component manufacturing

Result: Sound course offerings including existing competencies with regard to organization and comp. manufacturing

Long-Term Measures
Target: Establishment of modular course structure for advanced training of industry professionals
» Design of modular course structure for advanced training of industry professionals

Result: Modular course system and offering of advanced extra-occupational training

Proposed Project Duration: Man days: Support:
» Design of modular course structure for advanced training 1 week 10 WZzL/ WBA/ IPT

of industry professionals

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Overview of the results of the analysis and the Nnsn="W

proposed next steps towards the target state hshubaneswar
Summary
Strength Potential
Q High manufacturing technology performance overall \ Lack of use of graphite electrodes
Q Strategic focus on components and selected tooling \ High percentage of early delivery dates
Q Extensive intake capacity and capable structure \ Missing link between training and manufacturing

CTTC Bhubaneswar Vision
Develop towardes a flagship organization for precision component manufacturing and
assembly for aerospace as well as selected tooling solutions. Continue to develop stable
structure for the proper management of increasing intake capacity

Technology Project Proposal (20 man days) Benefit
» Standardization of all relevant manufacturing resources Rationalization of processes resulting in higher
machine runtimes & shorter lead times

Organisation Project Proposal (15 man days) Benefit

» Development of competence fields and design of process Improved competitiveness by unique selling
structure to increase the value added of tool making points, and shortened lead times

Training Project Proposal (10 man days) Benefit

» Design of a road-map for further development of know-how Enlargement of training portfolio aligned with
and teaching on automation and systems core competencies

Source: WZL/ Fraunhofer IPT MSME Tool Room Analysis
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Contact Information

WBA Werkzeugbau Akademie
GmbH

Dr.-Ing. Dipl.-Wirt. Ing. Kristian Kuhlmann

W/ZL
RWTHAACHEN

Werkzeugmaschinenlabor WZL of RWTH Aachen University
Chief Engineer

Steinbachstral3e 19

D-52074 Aachen

Phone  +49 241/80 2 81 97

Fax +49 241/ 80 6 28 197

Mobile  +49 171/ 55 34 802

E-Mail  k.kuhlmann@wzl.rwth-aachen.de

Dipl.-Wirt.-Ing. Nicolas Komorek

Werkzeugmaschinenlabor WZL of RWTH Aachen University
Research Fellow

Steinbachstral3e 19

D-52074 Aachen

Phone +49241/80 282 03

Fax +49 241/ 80 6 28 203

Mobile  +49 172/ 8179 253

E-Mail  n.komorek@wzl.rwth-aachen.de
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WBA Werkzeugbau Akademie
GmbH

Dipl.-Ing. Kristian Arntz

Fraunhofer Institute for Production Technology IPT
Chief Engineer

SteinbachstralRe 17

D-52074 Aachen

Phone  +49241/8904 121

Fax +49 241/ 8904 6121

Mobile  +49 174/ 190 28 17

E-Mail  kristian.arntz@ipt.fraunhofer.de

Dipl.-Ing. M.Sc. Dominik Heeschen

Fraunhofer Institute for Production Technology IPT
Research Fellow

SteinbachstralRe 17

D-52074 Aachen

Phone  +49 241/ 8904 324

Fax +49 241/ 8904 6324

Mobile  +49 176/ 6463 4546

E-Mail  dominik.heeschen@ipt.fraunhofer.de
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MICRO, SMALL & MEDIUM ENTERPRISES

Office of Development
Commissioner

Ministry of MSME

‘A’ Wing, 7th Floor

Nirman Bhawan

New Delhi — 110108, India
PABX No: 011-23063800
I: www.dcmsme.gov.in

german

cooperatlon
DEUTSCHE ZUSAMMENARBEIT

Deutsche Gesellschaft
fur Internationale
Zusammenarbeit (G1Z) GmbH

Deutsche Gesellschaft fur
Internationale Zusammenarbeit
(GI1Z) GmbH

MSME Umbrella Programme

B - 5/1, Safdurjung Enclave
New Delhi- 110029, India

T: +91-11-49495353

F: +91-11-49495391

E: amit.kumar@giz.de

I: www.giz.de


http://www.dcmsme.gov.in/
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