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Kagal Plant is spread across 163 acres of Land

Gehst Plant

Englne Plant -1

Engine PIa -

Product Product Name lm:g:::b Range Application
._.--""—_-.'."'
L E T Generating Sets with
“—=——= | aircodled and liquid :::zi S m‘m‘“;mm Power Generatlan
coaled engines
OV Englne with 8, 200 f 400 HP to — -
e~ | 1012 and 16 Cylinders | Month 1210HP =1 I
Liquid Cooled with .
; 1,2,3 4 and 6 Cylinder 4000:: 14 HP tc 230 ==
Alr Caoled with cg00/ | 10HPto120 N
12345and 6 month HE
{ylindar Engines
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Theme

Location
Department

Project
Mentor

Project Team
( CFT)

Supporting
Members

Start Date
End Date

To reduce the set up change time on OP-
190B m/c Top face finish milling ,finish &
rough boring, rough and finish seat face,
and chamfer finish operation of R1040
crankcase thus reducing Inventory Cost &
Improving productivity

Kagal — Kolhapur Plant
R1040 crankcase M/c Line

Mr. Ramesh Chavan

Mr. Shailesh Tupe ( Department- Process Engg.-TPS)
Mr. Vilas Patil ( Department- Gurukul)

Mr. Shankar Govindkoppa ( Department-
Production)

Mr. Mustafa Patel (Department - Production)
Mr. Mangesh Jagdale (mE)

Mr. Amol Yadav (Department - Production)
Mr. Satish Patil (mE)

Mr. Sachin Patil (MmE)
Mr. Ajlt Patil ( Department - Maintenance)

Satish Patil, Prashant pawar

05/09/2022
28/12/2022

PROJECT TEAM

Vilas Patil

Sachin Patil

Mr. Satish Patil
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Mr. Ramesh Chavan

Mr. Ajit Patil

Mr. Amol
Yadav
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eSelect the *Observe and
model measure the
‘ total
changeover

‘ time

elect Machine
Form CFT
Training of CFT

tandardization
set up change
process
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METHODOLOGY FOLLOWED

eSeparate eConvert eEliminate eEliminate
internal and internal waste from waste from eStandardize
external steps as Internal ‘ External ‘ and maintain
steps possible to steps steps the new
external changeover
steps procedure
e o .

Take Video
Film of set

List down the
waste from
internal &

ernal Activitie

Convert Interna
activities To
External

process 8
Segregate

Brainstorming
dewvelop solution
for waste
eliminatioan

Check benaefits

r

Prioritize on
CQuality. Fatigue,
Time Sawving

Take Again YVideo

Filmm internal &

external
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Implementation plan for set up change time reduction R1040 crankcase OP-190 B M/c.) Activity Chart
. Plan / Sep-22 Oct-22 Nov-22 Dec-22
Sr.No. Activity Resp Support
Actual Wk-1 | Wk-2 | Wk-3 | Wk-4 | Wk-1 | Wk-2 | Wk-3 | Wk-4 | Wk-1 | Wk-2 | Wk-3 | Wk-4 | Wk-1 | Wk-2 | Wk-3 | Wk-4
Plan
1 Concept Making. STT / VMP RRC
Actual
Plan
2 Discussion with seniors on concept. STT / VMP RRC
Actual
i i inali Plan
3 Suggestions adaptation & Finalize the STT / VMP RRC
concept. Actual = -
Identify Project Area for for Time Plan D ) A\
4 Reduction STT/VMP RRC Actual r/ \
ctua
Pl v l
. . . an
5 Identify the trainers and preparation STT / VMP RRC
template for the same. Actual
- . . Plan
Training given to trainers ( How to take
6 video Film , Identify 7 wastages, Unsafe | STT / VMP RRC
Condition & 3D ) Actual
i i Plan
7 Take all V|de.o fl!m of OP190B m/c of Set STT / VMP RRC
up & Categorization change . Actual
Observe Video Shooting , Study & write Plan
8 Process sheet for Waste Identification & | STT / VMP RRC
Conversion of internal to external activity Actual
Take CFT Meeting For waste Plan
9 Identification, list down all waste STT/vmP RRC Actual
Plan
10 Waste closing STT / VMP RRC
Actual
Monitori Its & check Benefits aft Plan
onitoring results & check Benefits after
11 Waste Closing by Taking Video. STT/VMP RRC Actual




SELECTTION OF BOTTLENECK MACHINING LINE FOR SET UP CHANGE

In-house machining
line of critical 5C
components of
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Crankcase

Cylinder Head

Crankshaft

Camshaft

Connecting Rod

Engine:-
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Prime Objective:- To reduce setup change time from 48.10 minutes to 9 Minutes or less
(Single Digit) on OP- 190 B M/C (Top face finish milling ,finish & rough boring, rough and

finish seat face) for Improving productivity
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i
SELECT THE APPROPRIATE MODEL FOR SET UP CHANGE " Gitegmer

I:' Machine Auto time
R1040 CC Line layout [0  manual Activity time
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= ' ; S S T T T T [ 839sec. | 1 {TT7 cent ienusication
1 s 1
N | ! (9 mins.) 1y 10.7 mins.), we|my 1 Walk 1
(7] [z [==] (=] i) (s [ [&] | =21 g . e B TS Ty i v L
L | 1 =1 > > Iy \ O No. of Component
=3 o = =1 1 wn == o -~ I S = = = = 1, — - , ca
fg' g g g E ' g g § g E ] g g g 5 g E : g g ', g :‘E Set up change time
1 =N =5 1
1 1 = =3 1, 1 h -
[ 3722 | [ 380 ] [ 370 | 364 ::| 308 | [ 328 | [3s6 |[358] ! S 320 | [335| '[3e3 | o | |‘ T ~
r{ 427 | 183 | 7as5 | [ 1264 ] 4 927 | a2 || esz || eas }—:—l—{ 63 o oo : 32 | o [ sea |
1 N )
' S © : S
: O Se_v
1
L

r---r
|
|

© e © T . el o
a02 662 ass | 766 |[ a20 | sos3 }E i [ oa o7 E 660 | | soa | [ 2460 | : : 594 510 [ 385 |
[ss5 | [3es]  [293 [ 3se J[3es ][ 328! [32s 213 | 230 ] | esa |.
5 s l@m | 5]|5)| |58 [& 5 ; z 2 I S 5 s |
[ss][3e][32][es] | [3s] : 2 [ ] [@] [as] ! :
474 sec. - 515 Sec. . 422 Sec. 1 1
A B (7.9mins.) | __ _ _ _ _ _ ____ VL _|_ (8.6 mins.) _|_ R __((z i) L o o e ___ .
Machine wise Set up Change time Model wise Set up Change time
60 R1040 Crankcase Machine wise set up time - 1200 Model wise wise set up time in Min
60
50 48.1 - 100.0 48.1
50
T 40 N EEEEREEEEE LT EEEEE S - 80.0 T 2
| |
30 | - 60.0 M 30 a2 17
19 18 !
E 20 17 1 15 - 400 e 2
: 9 9 9 10
10 | - 20.0
1 0 1 1 ‘
0 . 0.0 BS3 2R CrankcaseTo BS4 4R BS3 3R CrankcaseTo BS4 2R BS3 2R CrankcaseTo BS4 3R
OP190B OP205 OP 02 OP 03 OP160 OP130 OP20 OP170 Crankcase Crankcase Crankcase
Machine No. Model wise set up




NEEDS FOR SET UP CHANGE k’rloskar
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BS4 (4R) Cartridge change view  pg4-4R CRANKCASE BS3 (2R) Cartridge change view BS3-2R CRANKCASE
@122,57¢000 N 0
_ I
T nl !y E j— Z :
I =y
4 : g | §
{ @1227000 : - J @120+ 7 E 4:-
I = <
1| & "
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‘ ha |
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\ B PPy >
S - length :- 293 mm
length :- mm . . . .
Bth 593 BS4 (4R) Fixture change view BS3 (2R) Fixture change view
- —————— T T length :-553 Mm [(=======% <«===+ length :-293 mMm ====p

Model wise dimensions are different, so need for set up change in the existing Fixture



DEFINING THE CURRENT ISSUE & UNDERSTAND
THE PROBLEM

R1040 Line Current Issue :-
Current R1040 Crankcase requirement of

Internal Customer( Assly Lines) :-
1 BS4 (4R) Crankcase - 500 No's
2) BS3 (4R) Crankcase - 1,500 No's
2. 2R Crankcase ) - 600 No's
3. 3R Crankcase- 1500 No's

Monthly average production - 4100 / Month
Cycle Time - 6 Minutes

Average monthly Set up change down time —
48.5*10 times =485 min

Monthly loss - 80 No's Crankcase due to set up

change down time.

Monthly Engine Losses in 80 No's
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Assembly Line wise Downtime at Internal Customer End

Assembly Line Downtime WRT unavailability of

Crankcase

BS4 4R BS3 4R BS3 2R Bs3
Crankcase Crankcase Crankcase 3RCrankcase
Type of R1040 Crankcase




Analysis ,Observe & measure the current set up Cycles kirloskar
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[ Training given to concern line Team O Video Shooting taken of Selected d Machine wise set up change time
members with CFT. ( 12 nos.) model

==
60 R1040 Crankcase Machine wise set up time 120.0
50 458.1 - 100.0
- 80.0
- 60.0
- 40.0
- 20.0
0.0
OP205 OP 02 OP 03 OP1600P130 OP20 OP170
OP190
B
Machine No.
O With the help of CFT, Activitiesare (O Activity & Time of Each activity had O Model wise set up time in time
recorded.
Process Study Sheet Model wise wise set up time in Min
Line Name :- R1040 Crankcase Responsibility :- Vilas Patil & Shailesh tupe 60 48 .
[Machine Name :- OP-190 B Total Video Time:- 2.3 minute 40 2 5
Process Name :- Top face finish milling finish & rough boring, rough and finish seat face, and chamfer finish operation |Operator name :-Amol Yadav 17
Sr.No. Main set up work elements Start | End Total '::::‘: :::Tvl Conversion ofintenal to external 20
1 |Operator has come near the mc.& Press the Emergency stop 0 7 7 v X X o
2 |After Emergency stop confirm thr me with respect to set up change 7 23 16 v X X
3 |Operator loose & remove the antiback stoppers 3 8 5 v X X E BS3 2R BS3 3R Bsg ZR
CrankcaseTo BS4 4R CrankcaseTo BS3 4R CrankcaseTo BS3 3R
4 |Operator has loose & remove allen bolt for 2R antiback stopper 28 55 27 v X v
—— - Crankcase Crankcase Crankcase
5 |Operator fit the antiback stopper for 2R model & tight the allen bolt 55 B 18 v X X
6 |Operator has tight the 3R antiback stopper with allen bolt B 1 9 v X X MOdEl Wise Set Llp
7 |Operator has walk to taken air gun for set up change. 2 138 56 v X v
Total Time in Min. 138 0 7




Analysis ,Observe & measure the current set up Cycles «srioskar

Process wise Set up change Before time

OP-190B m/c set up change wise activity & time

Before set up

Before set up

change time

Sr.no. Process name change time in |change time in
minutes second
1 Cartridge change from BS3 11:12 672
to BS4 component
) Master setting with dial 11:00 660
gauge
Dowel pin, anti back
3 stopper & stopper changes 10:58 658
as per model
4 First piece inspection of BS4 15:00 900
component
Before improvement set u
P P 48.10 2890

Qil Engines

Process wise set up change activity

Dowel pin, anti back stopper &
First piece inspection of BS4 component stopper changes as per model




Internal & External set up classification k*rloskar

Oil Engines
O All Activities are listed down with the help of CFT.
[ Total Activities — 50 nos. for required to do the model change. Process Study Sheet
O All these divided into the Internal & External activities. Line Name - RIOAD Crankcase Responsiilty - Vias Patil & Tupe i
< ol Machine Name :- OP-190B Total Video Time:- 2,01 Min.
Internal Activities External Activities ———— —
Activities occurring during the St.No. Main Set Up work Elements Start | End | Total | Internal | External

Activities that could be performed

] j 1 |Operator has come near the mc.& Press the Emergency stop @ 0 8 8 v
during a production run

changeover that can only be

performed when production is shut 2 |After Emergency stop confirm thr me with respect to se&@ 8 U1 6 V
down AN
3 |Operatorloose & remove the antiback stoppers U | B u
p s () v _
100 - 100 - 4 |Operator has loose & remove allen bolt for 2R ani wper B | 5% | 28 v
(\ -
5 |Operatorfit the antiback stopper for 2R mogﬁ%ﬂ}g the allen bolt % | B3| 17 v
o Py -
4 E 6 |Operator has tight the 3R antiback stog@ bolt B &% [ 13 v
c -— -
c >
5. 50 - S 50 - 7 |Operator has walk to taken air gun for set up change. 8 | 121 | 35
2 [ — —
5 <
< Total Time in Min, 121 7 0
0 - 0 IEI |
Total Activity Internal activity Total Activity External activity
Set up change activity Set up change Activity




Shifting internal set up activities to External
set up activities

O Out of 50 activities, 05 no's of the activities are converted from Internal activities to External activities

k’rloskar

Qil Engines

L Total Time saving from Internal activities to external activity is 4 minutes/ set up change . . .
Activity conversion sheet

Time saving due to Conversion

Conversion of Internal/External activities of Internal/External activities Internal Activity Converted into External Activity
Line Name :- R1040 Crankcase Responsibility :- Vilas Patil & Tupe Sir.
[Machine Name :- OP-190B Total Video Time:- 613 Sec.
Converted 55 Process Name :- Set up change of OP-190 B Machine. Catagory
External ActRbY 50 - - J5r.No. Main Set Up work Elements Start | End | Total Inte. "}al Exte.rflal Conv.e.rted
Activity | Activity Activity
45 - 1 |Operator has go to backside of mc. For set up change. 0 8 8 | Internal * External
3 40 - 2 |Operator has open the mc. Set up door manually. 8 1 3 | Internal ** **
‘5 35 - 3 |Operator has kept the all tools on cooler. 1 19 8 | Internal ** **
.E 30 - 4 |Operator has connect the air gun. 19 30 | 11 | Internal s External
E 25 - 5 |Operator has take the allen key 0| 37 7 | Internal ** **
.; 20 - 6 |Operator has flush the air on fixture parts for cleaning perpose 37| 59 | 2 | Intenal ** **
.g 15 - 7 |Opeartor has loose & remove the rest pad ( Datum seat cap 2R) B1| 3B | 20 | Internal ** **
- 10 - 8 |Opertor has flush the air on rest pad ( Datum seat kocating area) 351 | 382 | 31 | Internal ** **
5 - 9 |Opeartor has walk for taking the magnetic stic. 38 | 430 | 48 | Internal o External
0 - 10 |Operator has pick the allen bolt by Magnetic stic. 430 | 440 | 10 | Internal o External
Total Activity .- 50 NO'S; Internal Activity .- 45 No's Total Activity Time Conversion of Internal To 11 |Opeartor flush the air on rest pad and allen bolt 440 | 463 | 23 | Internal * *
Converted External Activity :-5 No's External activity time 12 |Operator has fitted the rest pad ( datum seat ) by allenkey on 2R location 550 | 595 | 45 | Intemal | ** *
set u p Cha nge ACtiVity 13 |Operator has change the washer 595 | 613 | 18 | Intemal | ** "*

Objective .- To convert maximum internal activities into external activities & time saved by 4 minutes




Shifting internal set up activities

k’rloskar
e e, 0 Qil Engines
to External set up activities
BEFORE IMPROVEMENT AFTER IMPROVEMENT
Tool searching & Operator walking time
0
4 -
£ 3 \\\\\\\
E 12 - 1.5
1 -
0 T 1
Before After
Operator required more time to carry all set up Special set up part and tooling's storage designed
parts from offline storage area to the machine and developed near to machine side

set up position

Benefits :- Over processing (Walking ) time is Reduced by 2.5 Mins per set up change




Eliminate Waste from Internal steps

Waste is anything that increase the cost of production ( Non Value Added ).

Categorization Of Wastes
Muda
Mura
Muri

Waste Identification list

7 Types of Waste

k’rloskar
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@ — Gillette] Cut
(Workability)

related) H — Health related

Unsafe Conditions

Categorization of internal step waste

WASTE IDENTIFICATION LIST

Video No.

Waste

B
No. efore Photo

Video no.1

Waste in no.s

location to near the machine

Problem Point/Waste Type of Waste |Countermeasure / Action o photo Department Status
[Seprate box is made at left side of - i
N 8 8
Operator has more walk to take the allenkey Over Motion machine so that operator cannot have to I ~ closed
Igo to take allen key from another o
imachine. %
(Cartridge loosning séguencedsdefined |2
(Cartiradge loosening sequence is not defined Defect for first semifinish, setond tifefini: fad | ME closed
land Iasttimeg{c@e\ ions. :
e |
[Operator has more time to remove the cartirage 0“% :h@: Ile:el;ev sed instead of L production -,
NO)Y
Ope.ramr has more time require o ¢ r Processing |Cleaning sequence to be defined Production closed
cartirage <\ >
@v Seprate compartment and identification LN
N " ) iinside the cartridge keeping box. i.e. For [fr = e
3 f dg Q h P
?:g;il‘?! ation for A 2 Mirage have no over processing [semifinish, #1.1,#1.2,#2.1,#2.2 . For La= s ME closed
. d finish,#3 and #4 ,For groove #6
e
i ion s there,
Removed cartirage have not separate keeping Over Motion ITwo seprate boxes are kept for BS3 and ) " — dosed

BS4 cartridge.

12

10

Waste Identified

s 00

X

Q\b
O

5 B

waste type

& P N

Total
Internal step
identified
waste 38
no's

Total
Internal
activity
45 no's
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Eliminate Waste from Internal steps O Engies
Cause:-
More time required for setting Why? More time required for setting and adjusting the dial
the dial gauge on master from gauge on BS3 master for cartridge setting

BS4 model to BS3 Model for
cartridge setting

Why? Both BS3 & BS4 model dial gauge setting
and adjusting on BS3 master for cartridge setting

Why? BS4 Model master not available for Cartridge
setting

[ Root cause :- BS4 Model master not available for Cartridge setting




Eliminate waste from Internal steps = a—
MUDA - OVER PROCESSING onEngns

BEFORE IMPROVEMENT AFTER IMPROVEMENT
BS4 Master setting time
6
c’ |E|
£
3
£2
0 I
Before After
Operator required more time for existing BS3 BS4 master provided with setting gauge for BS4
master used for adjusting dial gauge for BS4 model cartridge setting

model for cartridge setting

Benefits :- Over processing (adjusting ) time is Reduced by 4 Mins per set up change




Eliminate Waste from Internal steps W —

MUDA - OVER PROCESSING Oil Engines

BEFORE IMPROVEMENT AFTER IMPROVEMENT
==

Loosening and tightening sequence defined.

2]

5 .

H

w
L

Timein minute
N

[y

0.5

o

Before After
Set up change

Cartridge fitment and loosening sequence defined and
identification done procedure defined. Cartridge loosening
sequence is defined for first semi finish, second time finish
and last time groove operations.

Operator required more time for fitment of
cartridge because no sequence of cartridge
fitment Cartridge fitment procedure not defined

Benefits :- Over processing (Walking ) time is Reduced by 3.5 Mins per set up change

18



Eliminate Waste from Internal steps BE—
MUDA - OVER PROCESSING PiRogee

BEFORE IMPROVEMENT AFTER IMPROVEMENT

Loosening and tightening time reduced |

6 _
85 E
£4 \
£ 3
.§| ) @
S
=1

0 ‘

Before After
Set up change
Operator required more time for fitment of insert Special Thorx key with Torque provided for insert
clamping by Standard thorx key clamping

Benefits :- loosening & tightening time is Reduced by 3 Mins per set up change




Eliminate Waste from Internal steps cirloskar
MUDA - Over Motion 0il Engines

BEFORE IMPROVEMENT AFTER IMPROVEMENT

Operator walking and gun
adjusting time in min

2

-

1 05,

0.5 l

Time in minutes

Before After improvement
improvement

Set up change

Operator has more walk to take the air gun,
connect with air pipe and use for chip removing,
boring bar and cartridge cleaning during set up

Air gun provided for near the machine for set up insert,
cartiridge,boring bar cleaning and chips removed with air

Benefits :- Walking distance eliminated by 1.5 minutes and distance reduced by 5 meters




Eliminate Waste from Internal steps

k’rlosxar
M U DA - OVER PROCESSI NG Oil Engines
AFTER IMPROVEMENT
BEFORE IMPROVEMENT -
Searching time eliminated
o 15 -
P,
£
£ 05 \
Q|
g,
Before After
Set up change
Operator has more time required for operator searching time eliminated due to Engraving
searching the cartridge of BS4 and BS3 model. done on boring bar ,BS4 & BS3 model Cartridge

Benefits :- Searching time eliminated by 1 Mins per set up change

Internal Activity :- Waste Identified Vs Closed Status /W
5

g Internal Waste
go Identified 38 No's
"'5 5
= ey ‘b

Over Motion Over Over Defect Waiting Time STOP 6+2 3D

Processing Transportation.
Type of Waste




Eliminate Waste from External steps k’rloskar

WASTE IDENTIFICATION LIST External waste details of categoriwise waste Total 9
. Type of . . . g
Problem Point/Waste yp Countermeasure / Action identified 3 . Waft.e
Wasm__ o C) identified
Operator has walk more to take the setup Over q’ion Set up change box provided near 49 : 2 °
2
change box. §t to the mc. 3 1 1 1 1
Operator has crowdy platform for Once tool box provided operator S 0
walking to setup change box keeping area @ing time | has not required to walk and take “'6
to machine. the tool box. " 0 .
o' Over Over Over Defect Waiting 3D Stop( 6+2)
Operator has keep Tool box in compone Dirt Allen key keeping arrangement > Motion Processing Transport Time
keeping location. provided in Set up change box.
— waste type
. Set up change Tool Box provision
Allenkey kept on conveyor Dirt .
required

Differantiation time for BS3 &

BEFORE IMPROVEMENT AFTER IMPROVEMENT

I N | .l BS4 model cartridge f AL;ZTESCCEEI:E’(
: : 6 ' .
£ . E . .
E =
[ il
o ‘ e
| Proxy sensor [
Before After 1

Poka- yoke provided to differentiate BS4 Cartridge and BS3 Cartridge.

Cartridge kept in bin in mixed condition ,Chances of
wrong fitment of BS4 cartridge against BS3 Cartridge Proxy switch provided and eliminate wrong cycle start and boring bar dash.

Benefits :- Defect - elimination of wrong cycle start, boring bar dashing to component




Eliminate Waste from External steps

BEFORE IMPROVEMENT

k’rloskar
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AFTER IMPROVEMENT

W:‘wﬂ
OP 1908 Set up change checksheet s

gt i ot <o arew ol e
) o a3

oy

Set up change
Procedure
sheet
not

defined

Model) At
] 2 [

i

-
E-H

i

§
4

el Setopchange ey
Al

25 4

SRS
G
‘J—JJ-;I“Es

1.5

-

‘croan for graove nsert

0.5 +

ST T

SRS N ARSI ASN SRR

AMUNS & \\\ N \\‘\\\\\ 5

Before After

SIST S IS FS SIS SIS SR

[ i \\\\\\\\\KQ

\\ SN SANNNR

LJ\ \\TIT(\(

NI IS ES <[ SOSINMNS SIS

New set up change sheet prepared and defined

Benefits :- Set Up change process time reduced from 2 minutes to 0.5 minutes

No. of Waste

."I_‘I"‘I.h

External Activity:- Waste Identified Vs Closed Status

Over Motion Over Processing

Over Defect Waiting Time STOP 6+2 3D
T tation. .
ransportation Identified

Type of Waste ® Closed

(D~

External Waste
Identified 9 No's




Responsibility Allocation & Waste closing Status

k’rloskar

Qil Engines
20 Waste Identified Vs Closed Status
Work Activities RESPONSIBILITY TIME Identified = Closed
Activity Planning Shailesh Tupe (PE-TPS) Daily 14 14
Total 42
Production related Shankar Govindkoppa . (\),\t,a
2 o : Per shift ) EiE
activities/Trials (Prod.) + 10 Closed
(L)
3 ME related activities Sachin Patil (ME) Daily ..f_’ 8 ,
ini S O
iy | MR Vilas Patil ( PE-TPS) As Req. 2 5 5
activities o 4
5 Ma.ln.t(j':nance related Ajit Patil (Maint.) Daily 11 J
activities 00 00
: . : . 0 ul —_—
6 Special tools/Fixtures Mangesh jagdale( ME) Daily c o0 . - c > ) ~ o
s £ § & & § E ¢ =
. ° a E= @ k3] t = a
. Fab-n-c?tlon/Pokayoke Amol Yac.lav el s o g a 3 9 a0 o)
activities (Production) = o 3 o = = A
Standard g 5 £ o S
andar . . . o & 5
8 processes/procedures SRR UL A1) SEI 3 = 3
o Waste Type
9 Work Progress Review Shailesh Tupe (PE-TPS) Daily o

* Total Waste (Internal & external ) Identified :— 47 nos.
* Total Waste ( Internal & external) Closed :— 42 nos.

* In process Waste -Management related waste :- 5 nos.




Standardization -Set Up Change Check Sheet kérloskar
& Safety Calendar

OF 1908 Set up change checksheet mw“‘““"'
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3 Set up change acthity Actheity Checked 4
1 Prass Emergency & Chean Boring bar. [ " e |' —— ] Hl[ﬂ cma
= wns-:'. S‘m-mﬂ:_ml:J & carridge #2.2 o cartridge from == ‘_/_F Manth |
3 Clean carridge mounting Sres — T _i [""'Hu”
- (Take ZR carticge as psr baicw nomenclabune e "_’_|| . Fomi
= G o & special 5 mm allen key as por beicw ] ;."-:
L mmnsm”s.mmu.suu-gwdn to Dero on master r
T | Take @122 setting gauge £ set 3122 sstiing gauge dial to zero on master =] |

_|Mount sefting gauge on boring bar & set to higher point en insert
Ensure ®1.1 & #1.2 (2121.8) reading should be -0.10 10 -0.15 on dial
s ﬂ1£mmmmmn -0.10 13 -0.15 on dial

3 !ganmm. boring follcwing below steps.
‘I%L mmmmﬂam:ym
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Setup change time (in Min.)

time in minutes

60 -

50 -

40 -

30 -

20 -

10 -

20
15
10

Results k’rloskar
Oil Engines
i s Time in Min.  ——No. of Set
OP-190B Set up change time from BS4 Model to BS3 Model me fn 0 ofSe “‘_’57
: i 45.5 5' 5 oy
— L 5 €
. -4 2
s
19.6 19.5 39
-2
o
-1 <
[ [ T T | I 0
Jul-22 Aug-22 Sep-22 . . Oct-22 Nov-22 Dec-22 Jan-23

Activity wise Set up change time details

11.12 9.05 11

. 5.04
]

10.58

3.14
[ 1

Before m After

15

2.25
B 2

Cartridge change from BS3 Master setting with dial gauge
model to BS4 model

Activities

Dowel pin,Antiback
stopperchange as per model

first piece final inspection




Daily Production Report kirloskar

Qil Engines
06 December 22 ‘

| 30 December 2021 ‘
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2) 07.05 107,10 - Autonomous Maintainance.
5) 200102.10 - Tea Break.
§) 32510330 - Communk ing (Shake bood)

nmmwun.wmmk-n
5) 200102.10 - Tea Breuk.
) 325 103,30 - Communication meeing. (Shake hand)
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—2) 07,05 157,10 - Autonomous Maimalomnce.
5) 20010210 - Tea Bresk
§) 32510330 - Communication mesting (Shake hard)




Benefits k’rloskar

Tangible Benefits:

Description Savings

ﬁ"ﬁ_\ One Time

Investme
nt : Rs.
14,000/-

F Assembly loss (downtime) due Crankcase .
. 320 minutes
’ shortage per month

e Satisfaction Of Accomplishing Given Task
e Team Work Increased

* Gain In Member’s Knowledge

e Saving In Natural Resources




k’rloskar
Future Focus Oil Engines

Horizontal Deployment
* However similar methodology is used currently for productivity improvement on EPII Camshaft, EPI

Crankshaft & Connecting rod lines

Uniqueness of Project
* No requirement of any Major Investment

* Usage of very simple but important methodology to observe, identify and correct the process with systematic

Learning
Waste from Process — — '

approach
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