Project name : Reduction on mould change-over time in tire curing process.

Project Leader : P. Mugesh Kumar

Team Member 1 : Velladurai
Team Member 2 : Ramaka Rajesh

| Project start Time | Completion Time |

PLAN 12.05.22 01.12.22 Confederation of Indian industry
ACTUAL 12.05.22 02.11.22

10 April 2023
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YOKOHAMA

Off-Highway Tires

OUR GLOBAL FOOTPRINT

Global presence across
6 continents & 120 countries
6000+ Team

O Manufacturing Locations (7)
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YOKOHAMA Manufacturing Plant - Vizag

Off-Highway Tires

= Land Size Square Meter — 3,92,545.

= Covered Area Square Meters —1,86,912 (Phase 1 -
1,16,982 & Phase 2 -69,930)

e The facility produces pneumatic radial tires in Agriculture,
Industrial segments and Bias tires in OTR, Forestry
segments.

= The Plant is located in Denotified Area APSEZ,
Atchutapuram, Visakhapatnam, Andhra Pradesh.

= Strategically located; The plant 40 Km from Gangavaram ; i Vo T
and Vizag ports and 60 km from Vizag airport. g f .

= Current capacity: 80 Tons / Day by Jan 2023. Ramping up £
to 50,400 tons p.a. L Py

= No. of Employees: 883 (Staff — 175, DAT, WAT & IAT — 708)

NALUANCE caLAaxY primeIl



YOKOHAMA Overall Tire Manufacturing Process Flow

Off-Highway Tires
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YOKOHAMA Tire Curing process flow

Off-Highway Tires

Cured Tire- Final Product

Bottom ) ] ]
r SEEEY) Curing Mould ‘ Tire Curing Press '

Asse

2 4
d

Curing Bladder Manure Spreader
Assembly :

6
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YOROHAMA SMED/Quick Changeover - Project Details

Objective:
To reduce the mould change over time in tire curing
process
Ny Background:
T | Mould change over time was high , Which leads to affect the
Prahalad Reddy- Plant Head T . . .
Sponsor availability of curing press for production for large Off Highway
Tires
® Goal / Target:
(] c
0 Need to reduce the Changeover time 30% from current level on
Nov’22
- 22N _
- : O O @) = Mould Change over time
B.Muthuvenkatesan NN NN G. Raghuram 582
Facilitator- GM- CI Engineering Head
$ 580 581
c
£ 578
£ 576 57
£ 574 575
—o -
- . o\ - 572
Vo W i May'22 Jun'22 Jul'22
P. Mugesh Kumar Velladurai Ramaka Rajesh Month
Leader Member-1 Member-2
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YOKOHAMA Process Flow of Mould Change over

Off-Highway Tires

Last Tire Check of previous lot size

Press Hand over to Engineering Team

Removing Curing Mould & Bladder from Tire curing Press

Curing Mould & Bladder assembly transfer from Curing area to Mould shop with
help of hydra

Plug change with respect to planned size Bladder Assembling with respect
to planned size

Bead ring change with respect to planned
size Bladder Inspection by Engg team

>
B
=
+—
(@)
<
o
©
L .
()
o

Mould correction with respect to LTC

Sand Blasting & Vent Cleaning for Mould

Mould Inspection by mould shop Team (Tech
& Engg)

Curing Mould & Bladder assembly transfer from Mould shop to Curing area with help
of hydra

Assembling of Curing Mould, Bladder in Tire curing Press and Press EEIl Set-up

Hand over to production for Warm up & Pre-First tire check =
Bottom Mould Top Mould Bladder
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YOKOHAMA Change Over Time Study- As is Condition

AS-IS Condition
Study Date:-25.05.2022

Study Type:- Mould Change over
ECRS-Elimination, Combine ,Rearrange & ..
B . . . .
Step No Elemental Description y Whom Simplify Activity Type Time (Min.)
Crew #1 |Crew #2| E C R S Internal
1 Removing Curing Mould & Bladder from Tire

v v v
N Dro

64

Curing Mould & Bladder assembly transfer from
Curing area to Mould shop with help of hydra

[Plug change with respect to planned size

[Bead ring change with respect to planned size

[IMould correction with respect to LTC observation
Sand Blasting & Vent Cleaning for Mould

Mould Inspection by mould shop Team (Tech &
Engg)

uring Mould & Bladder assembly transfer from
Mould shop to Curing area with help of hydra

Assembling of Curing Mould, Bladder in Tire
uring Press and Press EEI Set-up

575 mins
| 9.58 Hrs

NALUANCE cAaLAXxY primeXl



YOKOHAMA Current Situation on Mould Change over time

Off-Highway Tires

Last Tire Check of previous lot size

Press Hand over to Engineering Team

Time Taken for

Removing Curing Mould & Bladder from Tire curing Press 60 mins

Curing Mould & Bladder assembly transfer from Curing area to Mould shop with |arge OHT
help of h 45 mins
elp of hydre Mould change
— 575 Mins

Bladder Assembling with respect

140 mins Plug change with respect to planned size
to planned size

Bead ring change with respect to planned
60 mins size

Mould correction with respect to LTC
30 mins observation

Bladder Inspection by Engg team 15 mins

Parallel Activity

First focus on External Activity to reduce
the maximum time for change over with
ECRS method.

80 mins Sand Blasting & Vent Cleaning for Mould

Mould Inspection by mould shop Team (Tech
40 mins & Engg

After Stabilization on improvement, will be
focus on Internal activity with elemental
study.

Curing Mould & Bladder assembly transfer from Mould shop to Curing area with help
of hydra

Assembling of Curing Mould, Bladder in Tire curing Press and Press EEIl Set-up

75 mins
10

Hand over to production for Warm up & Pre-First tire check

NALLUANCE caLAaxYyY primedl



YORHAMA Approach on Time Study- Flow Methodology

Study of Change over time

Non- Value added Activities

First focus on External Activity to reduce
the maximum time for change over with
ECRS method.

After Stabilization on improvement, will
be focus on Internal activity with
elemental study.

Value Added activities

A\ 4

Sequential activities

v

Parallel Activities

Standardization & Horizontal Deployment §

\ 4

Kaizen

(ECRS)

¥

Implement
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YOKOHAMA Change Over Time Study- Proposed Action Plan

Off-Highway Tires

i onditio Proposed Improved Method
Manpower Deployed:-
Crew 1- Curing Engg team 5 nos
Crew 2- Mould Shop Engg & tech team

Work Station:-Tire Curing & Mould Shop
Study Date:-25.05.2022 Study Type:- Mould Change over
Studied By:-P. Mugesh Kumar

6 nos
ECRS-Elimination ,
Step o By Whom Combine ,Rearrange & | Activity Type | Time Activity Flow Chart Activity Type ProPose
Elemental Description Simpli . d Time Scope for Improvement
No implify (Min.) N (Min.)
|Crew #1|Crew #2| E c | rR| s [internalfexternal O |;> D |:| v Internal | External )
1 Removing Curing Mould & Bladder v v v 64 v 64

from Tire curing Press

Curing Mould & Bladder assembly
2 [transfer from Curing area to Mould v v v 48 v 10
shop with help of hydra

IMould shop location to be changed near to curing process for
mproving transportation of Mould

1. Searching time for Plugs to be reduced through vertical storage
Plug change with respect to planned system rearranging the spares in right place and retrieval at right
3 kize v v v 142 v 45  [time also increase the more space in mould shop facility.

D. To be modified the work bench design (Fixture) for
simplification of plug change & bead ring change process

4 Bltzandnzgiizzange with respect to 4 v v 62 4 25 |Location to be identified for bead ring storage for easy retrieval.
[Mould correction with respect to
v v v
> LTC observation 22 22
Sand Blasting & Vent Cleaning for
v v v
6 Mould 74 74
Mould Inspection by mould shop
v v v
/ Team (Tech & Engg) 33 33
Curing Mould & Bladder assembly
8 [transfer from Mould shop to Curing v v v 47 v 10 [Mould shop location to be changed near to curing process for
prea with help of hydra mproving transportation of Mould
Assembling of Curing Mould,
9 [Bladder in Tire curing Press and v v 83 v 83
Press EEI Set-up
9.98 b.1(
Legends N 12

Operation | E) |Transportation | D |De|ay | I—l |Inspection | V |Storage NALLANCE cALAXY PrRIMEN



YOKOHAMA

Off-Highway Tires

Action Plan Proposed & its implementation

Action Points for Making Improvements

S.No Action Points Target Date Resp. Completion
Date
IMould shop location changed from outer peripheral
1 area to near curing process for improving July’22 Naveen- Projects [RWAHy10p.0)
transportation of Mould
[Searching time for Plugs to be reduced through
, vertical storage system. rearrangmg the spares in right Aug'22 VeIIadgral- 18.08.2022
Iz)lace and retrieval at right time also increase the more Technical
pace in mould shop facility.
To be modified the work bench design (Fixture) for .
C pe : , Rajesh -
3 simplification of plug change & bead ring change Aug’22 : : 22.10.2022
Engineering
lprocess
Location to be identified for bead ring storage for easy Aug'22 Sudhandira 27.09.2022

retrieval.

Selvan- Technical

13
NALUANCE cAaLAXxY primeXl



YOKOHAMA Relocation of Mould shop

Off-Highway Tires
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YOKOHAMA Action Implementation on Plug & Tools Storage 2

Off-Highway Tires

VST®RE

&
(]
EQ‘E‘:!'

Searching time was more due to
improper storage of Plugs and tools.
Plugs also missing due to handling
issue.

Searching time was reduced due to proper storage of Plugs and tools
in Vertical storage system

Plugs are stored in vertical storage system and made easy to handle & retrieve within 5 mins with respect to size
NALUANCE cAaLAXxY primeXl




YOKOHAMA Work Bench design modification .

Off-Highway Tires

This idea was given by the mould shop technician with
hand sketch. Based on their idea the action
implemented.

NALLUANCE caLAaxYyY primedl



YOKOHAMA Storage of Rims in Mould shop- Before 4

Off-Highway Tires

| After
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Rims are stored in Horizontal one 2 o ' BRSNS |
another one and difficult to search Rims are stored in vertical and made easy to handle & retrieve within 5
and not easy to handle the rims mins
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YOKOHAMA  Validation of Change Over Time - After Action Implementation

Off-Highway Tires

After action Implementation

Study Date:-18.11.2022 Study Type:- Mould Change over

ECRS-Elimination, i . .
By Whom CRS-Elimination . Corfmbme Activity Type Before |Proposed| Actual
Step N ,Rearrange & Simplify ] h ]
No Elemental Description Crow Time time Time
Crew #1 . E C R S Internal | External (min.) (Min.) (Min.)
1 IR.emowr\g Curing Mould & Bladder from v v v 64 64 64
Tire curing Press
Curing Mould & Bladder assembly transfer
2 [from Curing area to Mould shop with help v 4 4 48 10 13
of hydra
3 |Plug change with respect to planned size v 4 4 142 45 52
4 Bgad ring change with respect to planned v v v 62 55 39
size
5 [Mould correction with respect to LTC 29 29 29

observation
6 [Sand Blasting & Vent Cleaning for Mould 4 4 74 74 74
Mould Inspection by mould shop Team
(Tech & Engg)
|(Curing Mould & Bladder assembly transfer
rom Mould shop to Curing area with help 4 4 4 47 10 15
of hydra
Assembling of Curing Mould, Bladder in v
Tire curing Press and Press EEI Set-up

33 33 33




YOKOHAMA Results After Action Implementation

Off-Highway Tires

Mould Change over time
700

"5 During Implementation

508

600 After action Implementation

575 581 5
500
388 390 386 384
- I I I I
0

May'22 Jun'22  Jul'22  Aug'22 Sep'22 Oct'22 Nov'22 Dec'22 Jan'23 Feb'23
Month

478
448

w I
o -
o o

N
-
o

Average Time in Minutes

Vertical Storage System Introduced °
Location identified for Rim Storage °
Work Bench design Modified o

Mould shop Layout Modification

. . . 19
Inference: 32% reduction on mould change over time SASUANGE GAL A Pl




YOKOHAMA Effect of Action Implementation

Off-Highway Tires

Last Tire Check of previous lot size

Press Hand over to Engineering Team

Removing Curing Mould & Bladder from Tire curing Press 60 mins

Curing Mould & Bladder assembly transfer from Curing area to Mould shop with
help of hydra

45 mins

Bladder Assembling with respect

140 mins Plug change with respect to planned size
to planned size

Bead ring change with respect to planned
60 mins size Bladder Inspection by Engg team 15 mins

Mould correction with respect to LTC
30 mins observation

Parallel Activity

80 mins Sand Blasting & Vent Cleaning for Mould

Mould Inspection by mould shop Team (Tech
40 mins & Engg

Curing Mould & Bladder assembly transfer from Mould shop to Curing area with help
of hydra

Assembling of Curing Mould, Bladder in Tire curing Press and Press EEIl Set-up

75 mins

20

Hand over to production for Warm up & Pre-First tire check

187 mins Time
Reduced from
575 mins.
After
Implementation
— 388 mins

NALLUANCE caLAaxYyY primedl



YOKOHAMA Benefits of Action Implementation

Off-Highway Tires

Tangible Benefits:
Availability time for curing press increased from 51% to 63 % by made

available of Curing press before 187 mins for tire production.

In- Tangible Benefits:

Safety improved on the plug change with help of work bench
modification and reduce the fatigue.

Eliminated the scrap due to wrong plug.

Improved the aesthetic value of tire by eliminating flash.
Eliminated the new ordering of missing plug and tools & spares by
implementing the vertical storage system

Manpower utilization in mould shop for on-time delivery of curing
mould

Morale improved by implementing the 2S in the workplace

ANALUANME CGALAXY PrimeEI



YOKOHAMA Standardization of Implemented Action Plan

Off-Highway Tires

Action Points for Making Improvements

S.No Action Points

Mould shop location changed from outer
peripheral area to curing process for
improving transportation of Mould

1

Ifearching time for Plugs to be reduced
hrough vertical storage system

2 rearranging the spares in right place and
retrieval at right time also increase the
more space in mould shop facility.

To be modified the work bench design
3 |(Fixture) for simplification of plug change
& bead ring change process

[Location to be identified for bead ring
4  [storage for easy retrieval.

| Completed

Date

25.07.2022

18.08.2022

22.10.2022

27.09.2022

Resp. Standardization

Naveen-

: Plant layout Revised
Projects

1. Work instruction for plug
change & 2S standard
updated

2. Video SOP created for
mould change

Velladurai-
Technical

1. Work instruction for plug
change & ring change,
CEIE M Engineering Drawing updated
FAEERY 2. Video SOP created for
mould change

1. Work instruction for Ring
change & 2S standard
updated

2. Video SOP created for
mould change

Sudhandira
Selvan-
Technical

Shop floor training

Operator training given for transfer the
mould

Operator training given to all mould
shop technicians for retrieval & store
he plugs in Vertical System

Operator training given for work
bench usage

Operator training given to all mould
shop technicians for retrieval & store
he rings in storage System

22
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YOKOHAMA Horizontal Deployment / Key Learning & Way Forward

Off-Highway Tires

Horizontal Deployment

1. All the actions are deployed for all SKU’s in Curing process.

2. Vertical Storage system implemented in Tire Building drums & spacers.

Way forward

SMED is a never ending journey, it’s a continuous process..

Our Next Focus on Internal activity for further reduction of mould changeover time

NALLUANCE caLAax Y primedl



YOKOHAMA

Off-Highway Tires
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