Industry 4.0
Relevance and Implications In
Indian Industry
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Is Industry 4.0 a Revolution?

YES!

Revolution happens before it is declared / people realize.
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INDUSTRY 4.0 a Revolution

A movement is called a revolution when it impacts multiple dimensions of society.

Industry 1.0 Economics (capitalism)
(harnessing Politics ( colonisation)
of steam Social (working class)
power) 2 E N -
Technological ( locomotives, spinning mills)
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GDP
~ USD 4 Trillion'/
GDP INR 250 Lakh Crore
~ USD 2 Trillion'/
INR 130 Lakh Crore

Aspiration:

Manufacturing
contribution to GDP
25% =~USD 1
Trillion/

INR 65 Lakh Crore

Assuming
7.5% y-0-y

GDP growth|

Current:

Manufacturing

contribution to GDP

16.2% =~ USD 300
Billion /

INR 20 Lakh Crore

Manufacturing sector will need to grow
>15% y-o0-y

to reach 25% of total GDP by 2025
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Today’s Manufacturing

* L1 - At the first level the machines have replaced the
humans, thereby reducing time & increased productinn
PLC/SCADA operates the machine automatically.

PLCs collect huge amount of data which can be use L4
for analysis e
Planning (ERP)

* L2 - The Line Management system controls the
manufacturing line based on inputs from L1.

L2 get the inputs through human intervention by ma
data collection from L1.

L1: Automation
Process / Machine Control

* L3 — MES collects huge amount of data from L2 &
presents information in form of Trends, Charts, OEE © RO! Management Consiting AG
& other performance indicator to the analysts or

Decision Makers.

* L4 - The Top level is the ERP, which is now commonly used by
all industries to manage the production system.

Due Human Intervention there is disconnect between L1 & L4
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Today’s Manufacturing

Today’s Scenario
Due to Human Interventions there are risks/possibilities of

« Showing more production than actual
« Showing Less Downtime than actual
« Showing less rejections than actual

Result

« Mismatch between Raw Material Consumption vs Actual
Production

« Financial Losses

« Inefficiencies gets unnoticed

« Investment in additional Manpower to identify the deficiencies.
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Expectations

What Do We Want

Correct Information on
* Productivity
* Rejection
« Downtime
« Early warning on possible problems
« Energy Efficiency

Result

« Correct & Informed decision based on above inputs
* Improved Financials

W MILACRON




Global Designing

Engineering & Software Development

= Advance Computer Simulations viz.:

» Finite Element Analysis (FEA)
» Stress & Impact Load Analysis
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Cellular Manufacturing

Assembly & Run-off

« Manufacturing & Process Excellence through
Cellular Manufacturing Techniques which
helps in

» Cell Manufacturing Concept — Injection,
Clamp, Hydraulics & Electrical + Electronics

» Synchronous Material Feeding
» Flexibility for Customization

» Reduction in Floor Time
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Support Manufacturing

Paint Shop

= Pressurized Grit Blasting Room

= Pressurized Wet Paint Booths

= Pressurized Solvent Extraction System
= PNG fired Paint Baking Ovens

= Complying with current environmental regulations
as per 1SO 14001:2004

Heat Treatment Shop

In-house Gas Nitriding Shop ensures
Superior Quality Surface Hardening of:
= Barrels

= Feed Screws

= Tip Seat Valves
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Precision Part Manufacturing
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Solutions with IoT
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The Difference 1% Makes

Small improvements add up to make big differences in your operation.
All molders can uncover areas of improvement to recover lost productivity costs.

Baseline Performance Availability Quality
Cavitation 48 48 48 48
Weight (g) 2.9 2.9 2.9 2.9
Cycle (s.) 5.5 5.4 5.5 5.5
Uptime (%) 90 90 91 90
Scrap (%) 3 3 3 2

Improvement 231.6 M
(Production Vol.) Parts

1% Annual Net Profit + 52,888 52,888 52,888

Figures in SUSD. Net profit calculations estimated off a cap & closure application. For reference only.

+2.3 M +2.3 M +2.4 M

World Class
OEE Factor . Top 10% Molder Average Molder
Manufacturing
Availability 95% 94% 84% D
Performance (Cycle) 98% 98% 95% ~Most
significant
Quality 99.9% 98% 96% improvement
OEE 93% 90% 76% Opportunity

> ®
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OEE - Overall Equipment Efficiency

UTILIZATION PRODUCTIVITY QUALITY
Total Runtime: 5:59 1200 Parts Produced 0 Parts Rejected OEE

* OEE gives a clear idea on how an equipment is
performing or is being operated.

It gives insight into the performance of the equipment
and its user.
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The Challenge

» Any reduction in OEE is a major issue that costs your business money
that is difficult to recapture.

» Margins continue to get thinner and thinner.

* Milacron M-Powered is the solution that provides the data to help
identify these opportunities and put money back in your pocket.

Running Time Total Operating

Overall Equipment Recommended Traditional
Effectiveness Six Big Losses Six Big Losses

Time

Actual Output

Unplanned Stops Equipment Failure
Availability Loss

Planned Stops Setup and Adjustments

SO urces Of Small Stops Idling and Minor Stops
F Performance Loss
O p er atl on al Slow Cycles Reduced Speed
(13 1]
Lea ka g e Production Rejects Process Defects
Quality Loss
Startup Rejects Reduced Yield
OEE GNIA LGOS Valuable Operating Time
G 00 d O u t p u t L osses Capture the Six Big Losses to gain additional actionable insight to the OEE Factors of Availability,

Performance, and Quality.
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Downtime Improvement Case Study

250

200 - .
— Unassigned

5o . - Scheduled
- Changeover

A \ - Maintenance

100 - e Process
——Linear (Unassigned)

50 A Linear (Changeover)
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——Linear (Maintenance)

——Linear (Process)

« Changeover downtime was reduced by 64% in a 20 month period while
using the Milacron M-Powered cloud solution.

» Focus was always on Changeover improvements on the machines, with

more opportunity to address the unassigned and scheduled downtime
instances as well.
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Overall OEE Improvements
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equal to 300,000 more parts across 4 machines

in 20 months

~

A 9.8% OEE Increase on a 40 second cycle was



The Solution — Smart Factory

Transparency & Flexibility
in Production Shorter Innovation Cycle

Energy & Resource Efficiency Vertical Integration (MES)

INDUSTRY 4.0 is the path to Smart Factory
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SMART FACTORY

A Fundamental change —
collaborative

in the fabric of industry ! value Networy

Transformation from linear
Value-Chain to Value Network

Close cooperation across companies,
disciplines and cultures
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INDUSTRY 4.0

Use of above equipments/methods/software individually or in combination
results in improved productivity

Mobile devices

C|0Ud Computlng e i |0T platforms

Augmented
reality/wearables '

g Location detection
technologies

Multilevel customer
interaction and

Advanced human-machine
~_/ interfaces

Authentication &

...................... fraud detection

Smart sensors 3D printing

customer profiling

Big data analytics
and advanced

algorithms
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Connect all Equipment

Cloud Based Analytics MC:D C:Vr\ o
Report/Summary [6‘3 ‘
: Head Offlce/Branch

Office/Factory
Offlce/Moblle/Tab

Unlt/PIant_ -2

10111100111010
o

L]
L]
L]

suisiur

1110110

HUB

(=}
= 1011110110011

« Collect information from all locations for analysis.
« Single Analytics Platform for the Multiple Locations.
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Overview all Equipments

’DRUNDH = Dashboard

Vallam-Shop Floor 1 / DASHBOARD

Logout lat Select Shopfloor 57 zoom

L% FROM : 2:00PM TO : 4:00PM
w PRODUCTIVITY QUALITY UTILIZATION OFE
80.81% 100.00% 79.81% 78.62%
658 Parts Produced 0 Parts Rejected Total Runtime : 431m:0s
S
@ IMG-02-650E OEE: 103.41% IMG-04-850 OEE: 0% IMG-05-1100B OEE: 104.35% IMG-06-1100A OEE: 92.62%
W MILACRON 30013663 W MILACRON 30014201 W MILACRON 30014146 W4 MILACRON 30014145
& €%  Running Since: 18hrs 14mins £+ Down Since: 2hrs 12mins %% Running Since: Thrs 20mins €%  Running Since: Ohrs 37mins
& PROD:118|RENO & PROD:0|RENO & PROD:124|RENO & PROD:40|RELD
s MIN MaX SPEED s MIN MAX SPEED s MIN MaX speeD s MIN Max
@ 55 53.60 53.67 58 CPK @ 56 (Rl @ 55 33.28 33.66 61 CPH 0 71
Y& TCR2-0LD-DAE3-056743 Y& GUARD MAX FRES—DA63-09289A1 & CASEVEGIOW2 DA61-08073A DA61-08973A & FRONT-BUMPER 86565-A0500-
IMG-08-1300A OEE: 109.06% IMG-09-650A OEE: 102.39% IMG-11-1300B OEE: 102.22% IMG-20-350A OEE: 89%
o MILACRON 30008925 4 MILACRON 30007727 g MILACRON 30013757 4 MILACRON 30014202
£  Running Since: 1hrs 36mins £ Running Since: 15hrs 20mins £ Running Since: 18hrs 26mins £ Running Since: 2hrs 11mins
&  PROD: 9 |RE):O &  PROD:150 |RELO &  PROD:46|RE:0 & PROD:73|RELOD
STD MIN MAX SPEED STD MIN MAX SPEED STD MIN MAX SPEED STD MIN MAX SPEED
O 5 6427 66.57 8o O 4 343 43.50 EEE= O & oo o - 4261 58.05 2o
& 328.CHLBODYR--328RCL-BODY & TRAVICECUBE- & TUBOUTER 23-1-DC61-0128A22 & COVERTC-A61-10892A2
IMG-30-1300C OEE: 4.51%
Wy MILACRON 30014144
¥  Running Since: Ohrs 17mins
&  PROD:11|RELD
e STD MIN MAX SPEED
60 58.44 65.28 “om
& outer tub #22-DC61-00128AX022-

» Dashboard that provides status & information of all equipment at a glance

* Information of Multiple locations are provided on the same screen.

* Plant level OEE, Productivity, Quality & Utilization is available.
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Overview of Modules

Milacron-Tesla / DETAILS

- PLANT/SHOR FLOOR NAME e MACHINE ID
9 MILACRON Vatva / Milacron Tesla 30001000

* Real Time Data
* Equipment specific Productivity, Quality,
Availability & OEE

PRODUCTIVITY ‘QUALITY UTILIZATION
1174 Parts Produced 11 Parts Rermd Total Runtime : 10 h:Sm
PRODUCTIVITY QUALITY UTILIZATION OFF
93.44% TLES% 70.16%
Performance  CycleTimes  Mleht Cushion  Injection Times
- Pacts Produced. Rajections. Ugbme. Downtime Power Conmumed
PERFORMANCE ) = 1608 35 14h22m - 2497.1 kW
© 2013-01-29 STARTING 6AM to FOLLOWING DAY 6 AM ©
HOURLY REJECTIONS REJECTION ANALYSIS
)
.,
; . Rejections.
b w0 8
o 0 o Ll 1] 13 0 0 o 0 13 0 0
o 0 0 0 O O 0 0O 0 O O O 0 3
@ O @ PRODUCTMITY @ UTILIZATION & QUALIY Power Consumed (KwH|Kg) 6:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 18:00 16:00 19:00 20:00 21:00 22:00 23:00 0:00 1:00 ::—_mm:x:lqmc:x;-;lgmwn:-mmmmm
@ heufrdem § fo 0 Alsrms History -
- 18581
_ . | s e
RECENT 3 DOWNTIMES DOWNTIME ANALYSIS
(CURRENT MONTH)
[Dovtime ~ [ Duration - Remion - Remark - |
e o e it e .
Total Downtime - -
 Performance indicato
rformance indi r
* Downtime Overvie
wnti verview
& ascOn 2m (66N @ Misc OnIm (349
 Maintenance Schedule
intenan
Maintanance Information (Recent 3)
rcomiG wANTANANCE * Production details of each Mold
[rrr— ey P L [ rere— pa— ey e =]
2088-01-11 130000 Prakash il Change | No Update yet!
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Overview of Modules

fﬂ}tﬂ_ = Dashboard

(G] « Back ANALYTICS / PLANT ANALYTICS

* Plant Analytics provides the total

No. Of Machines

: analysis of a plant (all shop floors)

g

3 6m YTD

x « Comparison between the

Q P . TraTE R e 108.92% 10511% 100.06% 10071 = e 1002 1008 H

- I I performance of different plants

§ SEEERE : I - I = l == - I =i could act as a reference for

: — improvement

 Shop Floor Analytics provides

O - Comparison ofShep loos T the graphical Comparison Of the
OEEs of all shop floors in a plant.
=N * Gives Clear idea on the

B — performance of the shop floors

with respect to others.
 Helps the Management to take

informed decisions.
- .
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Various Reports

» Scheduling various Reports (Production, Process information etc)

* Reports can be downloaded OR Emailed in various formats

.slm«[r«’ - Logeu

REORT
SELECTPLANT
. pt [El REPORT / VIEW REPORTS
3
SELECT SHOPFLOOR
x4 Generated Date/Time ~  ReportName Report Type
[fiter cotume ik column it column
13 0ct 2018 09:20:48 AM VermaDaihyReport Daiy & ViewDownioad report
u .
13 Oct 2015 0%:20:38 AM VernaDaly-Report & View/Downioad report
. e 13 0ct 2018 092 Verna-Daily-Renert Daiy & ViewDownioad report
13 0ct 2018 09:20:20 AM Daiyreport Daily & View/Downioed report
u Machine Gioup H et 13 Oct 2018 09:20:10 AM Daily-Report Daiy & View/Downicad report
SHECTSOEDULE 13 Oct 2018 091543 AM VermaShiftWiseReport Shiftowise & View/Downioed report
. u ! . Hont 13 Oct 2016 021539 AM VermashiRepant shift-wise & View/Downicad report
DRLIVERY DETALS 13 Oct 2018 0945 rma-Shift-Report Shiftowise & View/Downioed report
Dy Proves Pyl s Vera-Shift Shittwise & View/Downioad report
13 0ct 2018 091509 AM Sniftwise data Shitwise & ViewDownioad report
13 Oct 2015 DB:20:46 AM Vignesn Production Report Test & View/Downioad report
13 0ct 2018 08:20:31 AM ValamAeponsaity Daity & ViewDownioad report

2 View/Downioad report

13 Oct 2018 08:20:16 AM

Vallam-Daiy-Report

13 Oct 2015 08:16:02 AM VallamReportsShiftwise shift-wise & View/Downicad report

13 Oct 2018 08

Jlam-Shift-Report Shift-wise & View/Downioad report
13 Oct 2018 0:15:31 AM Test Shift-wise & View/Downicad report

13 Oct 2018 08

Shift_Reports Shift-wise & View/Downioad report

ﬁ g * View & Edit the created Schedules.

 View & Download the Old Reports
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Remote Service, Data & Alerts

ﬁ MILACRON" i E4TA - Fleso 1 - Pesry . Eil:iﬁ'ﬁ?"'
 Remote Service provides the | -
ability for Milacron experts to ]
provide remote assistance, thus R I
reducing downtime. - e |
MH:‘I‘:Twh iJ!«INlMIM' |
« Utilize Data and Alerts to monitor e LI
your process and prevent costly o =
ety escapes IIIII||||III|

M MILACRON'  revonee 3847.01 - Fin 01 - Porry ‘Eéi%&:‘;‘l"""
« Setup and easily output ISO s
quality reports that can be ran
automatically at your discretion = _]\Jﬁu\[\ NN
. y || “|\
- Foundational building block for - B
Alerts and Predictive Analytics o :::ii_
M '““k*“h"v’N;Mrl'l m..m\i, LA AW 0 'W' _____
<> ®
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Maintenance Scheduling

« Downtime can be reduced by ot
maintaining (or over-maintaining) the
utility.

Parts
Cylinders

« Over-maintenance leads to financial
losses due to excessive inventory,
frequent replacement of parts.

« To avoid over-maintaining machinery
Milacron works with customer to
create a Preventive Maintenance
schedule for every machine based
upon actual machine run time and
diagnostics.

« This allows for intelligent stocking
programs to ensure a lean inventory

* Free up workforce for value-added
activities
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The M-Powered Path to Predictive

=
@ l 1001
= k. = [olio
Connect all Machines ' \\\ @
\ Collect Machine Data

Checklist

D Ship every machine with connection
equipment installed, configured, and ready
to go online.

 The Path to Predictive
Checklist IS not an overnight
D Give customers incentives to connect

ﬁ their new machines. Journey’ and WIII have
e . . .

@ "E“ multiple iterations.

Is & Downtimes N\

)
e, @ HEK
Track KP " Qv e

Checklist Data Saence Ana|y5|s

* However, without
connecting the equipment
Bhecklist and collecting data the

D Use Data Science to identify relationships

that lead to major reasons for unplanned process Can never beglnl

machine downtime

I:] Capture data for everything that is
important to machine operation and
product quality

S @
Monitor Data & Send Alerts '\\ =

. Create a Predictive Business
Checklist
E] Set up predictions to dispatch alerts to
the spare parts sales team Checklist

Communicate a value proposition with a

D strong ROI to customers and support
your sales teams.
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onnect from Anywhere

Companie: Dashboard  Tools  Repor Remote Monitoring  Downtime Tracking My Profile  Help  Admin T

Schedules “
Milacron Mobile Portal
Manage
Milacron Mobile Portal is a native mobile application that allows machine owners to remotely monitor the productivity of their machines. Key performance indicators and data points supporting best
Documents practices in lean manufacturing such as Overall Equipment Effectiveness, OEE, are delivered to iOS and Android smartphones and tablet devices.
Manual Quality
Tracker N N
Mobile Portal (i0S)
Mobile Portal
Mobile Portal (i0S) is available for the iPhone 3GS and later a5 well as all models of iPad.

Job Management

Job Queue rm-
oo Machine Speed OEE PowerPak #1
26 Rons Maxima Servo 950 o 00

Products 1 819 =20

Operations

Customers PowerPak #1 168 50.3

Tools Types L 574845340 i

Tool Catalog

Mobile Portal Mobile Portal Mobile Portal

Download Mobile Portal (i0S) here.

PowerPak #1 PET 110 (PLAS

PowerPak #1 )
574845340

cron De
Speed since last stop Material 24h
108 1736

Cycles/Hr HH:MM:SS Parts

Machine Speed OEE PowerP: PET 110 (PLAS

PowerPak #1 108 289 :

574845340 Cycles/Hr PowerPak #1
cron De

PET 110 (PL 0 16.2

30006118 Cycles/Hr

mi

574845340

ELEKTRON 200... o 10.4

30007513 Cycles/Hr
ab

Speed: Cycles Per Hour Hou

MT 150 Accupack... 0 284
30007820 Cycles/

Hour
Ahmedabad

ELEKTRON 180 (OPE... o 1.7
30007514

oH

Availability Performance Quality
735 41.2 95.6
Evaluated over past 24 hours

OEE Availability Performance Quality
735 41.2 95.6

2 8 - 9 Evaluated over past 24 hours

@

D r
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Connect to Anything

Smart Connected Workcell of the Future

]
F,1®
Ny '
o= Wik
. ‘ l ?o
o -l
E-Multi
Controller (]
al 9q M2 Controller
E-Drive = S
Controller D Temperature
HotRunner E s SVG, Water flow
—————— .
Controller o SV
Auxiliary Axis :
Spin stack Energy_;‘Cawty
Rotary Table Balancing®

Index plate

Core functions ! !

Auxiliary Axis*

‘ Servo
=0 Controller

Valve Gates

Servo Core
Functions
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m Remote Monitoring
m Downtime Tracking

o)
2
2
(o]
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m Machine Portal
m APl Access
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Security Is at our CORE

The Internet

CPGSite o

: % FIREWALL
= 0

Service technician working Dirgctory Services g 1
outside of the company network SAML or ?? Business Company COMPANY
Built-in access control  Your 3 Systems Users NETWORK
Permussion
. Control Green Box
Benefits sepavates OT
- i ey ﬁ’ﬂhl‘l IT asgets
. . " ! ¥ SHOPFLOOR
High level of security E EOZOE Clear traffi NETWORK
(similar to converged ThEmmm e ree
Network) -
Statistics Analytic Engine  Data Collectors Red Box

mitrosegments =
o) @ hmchi'ngs with [
Easy to manage =0 tj' virtual fence
Os ci=-9
i « h wl
Risks 4' B=
Medeling Report on KPls Backup & DR . an:

Req uiresdworking
with a 3" part : : :
specialist Erov\ifder Private Cloud Infrastructure Machines & Devices

eid Apps & Analytics Machines from OEM A Machine from OEM B
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People Development and Culture Building

Sponsors

RESULTS
Trainings
v'Technical
v'Functional

v Behavioural
Behavioural
Interventions
Management
Development
Programmes
Communication
EIERS

Kaizen Ecosystem
Tool Box Meetings
Processes

= Business goals

* Individual goals

= Leadership
development

Developing Young Technicians
Developing Young Engineers
Developing Effective Team
Members
Developing Effective Supervisors
Developing Effective Managers
Developing Future Leaders

Management Development Programs for Leaders
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Implication of Industry 4.0 on Manufacturing

« Automated OEE data

* Process & Quality Management

« Effective Production Planning

» Predictive Maintenance & Machine Life check

« Downtime Analysis for finding the root causes of repetitive problems.

« Quick Production & Process parameters reports & Management information

« Better utilization of Manpower
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Future - “Act on —What | See”’

5 b gl
e WS peCiomERE StoIT I for appf oval

A
ot
-

CCheckvalve “Takephotoand % “Submit for
% Seals™» submit” approval”

W MILACRON




Thank You & Jail Hind
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