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Abstract— SMED (Single Minute Exchange of Dies) is a
system for dramatically reducing the time it takes to complete
equipment changeovers. The essence of the SMED system is
to convert as many changeover steps as possible to “external”
and to simplify and streamline the remaining steps. The name
Single-Minute Exchange of Dies comes from the goal of
reducing changeover times to the single Digits (i.e. less than
10 minutes). The applicability of the proposed SMED
approaches can be seen by reviewing various research papers,
which shows how SMED combined with various lean tools
can be help in its successful implementation; this will enable
reduction in setup time, through company’s internal resources
reorganizations without the need of significant investment.
Lean manufacturing is a concept of continuous improvement
which emphasizes on the elimination of waste in the
production system. To have an economical production,
efforts have taken in the cycle time reduction to speed up the
production rate, instead of focusing on the setup time
reduction. This leads to the uneconomical small batch
production. This paper describes how to reduce setup time by
converts internal activities into the external activities. We
have selected VMC machines for the setup time reduction
with basic objective to reduced setup time by 30%. With
implementation of SMED technique we could able to reduce
setup time from 4 hour to 3 hour 10 min.

Keywords: SMED, Setup time, Lean manufacturing, Internal
and external activities, Changeovers

I. INTRODUCTION

Now a day, customer demands small quantity and high
variety of product. They wants a product just-in-time, which
demands smaller production quantities, for doing this, it will
require more number of setups. It means more time spends on
loss during doing setup activities (internal & external) and
this is not good for the company point of view. The optimum
solution can be finding only with the implementation of lean
manufacturing. SMED is one of the lean manufacturing tools
used for setup time reduction. If machine setup time is less,
we can produce the batch with very small quantities and
deliver product. Just in time can be achieved only if we
implement SMED concept i.e. quick changeover.

Lean manufacturing is one of the concept of
continuous improvement which emphasizes on the
elimination of waste in the production system. To have an
economical production, efforts have taken in the cycle time
reduction to speed up the production rate, instead of focusing
on the setup time reduction.

Setup time or changeover time is the time between
ends of the last piece of one product and starting of 1%t good
piece of other product. Total changeover time is a loss, during
the changeover time, production is stopped. Setup time is

non-value added activity which does not add any profit for
the company. During setup activities machine needs to be
kept off. The changeover time includes the activities
observation, tool change, die/fixture change, adjustments,
etc.

The case study was implemented at Forbes
Marshall; Pune at VMC (vertical machining center) shop
used for producing steam related mass products.

Il. PROBLEM DEFINITION & METHODOLOGY

Vertical Machining Centers, also referred to as Vertical
Milling Machines are preferred for flat parts that must
have through holes. The Vertical Machine is preferred where
three-axis work is done on a single face as in mold and dies
work. It used for increase productivity, high efficiency — short
tool changing time, high rigidity- stability competing heavy-
duty cutting, high speed — high spindle seed and rapid feed
speed, high accuracy, high volume and low volume
application, small part and large part machining, on machine
probing for inspection / setup. It’s a only machine which was
having long setup time for doing various setup activities. It
was 4 hours setup time of this machine out of this 3 hours
setup time was only for non-value added activity. We decided
to reduce setup time by at least 30%. To reduce we decided
to implement SMED tool which is appropriate for these type
of production. The setup time at different VMC machines is
as follow.

A. Problem Definition

Aim is to reduce changeover time from 4 hours to 3 hours
through SMED technique at a VMC production line. We
targeted following things

— To study the existing procedure and manufacturing lead
time and collect the data.

— Analysis of existing setup time by taking actual
observation, listing down the activities and feedback
from the operators.

—  Observe all setup activities during actual setup time.

— ldentify/categorize the internal and external activities.

— Convert internal activities to external activities.

— Implementation of proposed solutions.

— Developed new changeover system.

— Implement new technique and adopt parallel activities.
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B. Methodology

— Literature review for SMED and lean principles by
referring books, journals and manuals.

— A detailed study of all operations and existing
changeover techniques done by proper observation and
guidance.

—  Conversion of internal activities to external activities by
observing all setup activities.

— Implementations of 5’s techniques.

— Suggestions for converting internal to external activities.

— Apply suggestions given by operators with proper
guidance.

— Reduce searching time for different elements.

—  Proper documentary for every machine.
—  Proper flow chart for every implemented activity.

I11. DATA COLLECTION & ANALYSIS

This paper is a summary result of project done on case study
at defined company. At this stage, it’s necessary to collect all
information related to the production at VMC shop, process,
cycle time, wastage, etc. and identify the actual problem for
why it takes lot of time to complete setup activities. Also this
all setup activities were internal for those operators. So first
we taken all time study for various setup activities and
categorized each activity into internal and external activities
and proper suggestion to reduce wastage of time.

Sr.no Activity Internal
1 Find Program
2 Find fixture location
3 Transport old fixture to fixture rack
4 Transport new fixture
5 Fix the fixture at rail
6 Bring crane back towards fixture rack
7 Bring new raw materials
8 Find drawing for new components
9 Find gauges required for new
components (for checking dimensions)
10 Transport old finished jobs
11 Find tools required
12 Bring all tools required
13 Find collets
14 Change collets in tool holders
15 Fix tool in proper holder
16 Install tools in the spindle
17 Fixing new work piece in fixture
18 Setting cut offs
19 Zero set for all tools
20 Modify program
21 Test run
29 Check all dimensions of new jobs (fill
six sigma paper)
Total

Time
required Suggestion
(min)
10 Documentation for every
machine.
15 PEEP for fixture.
10 Crane should be nearby machine.
5 Crane should be nearby fixture
rack.
5
2
2 Space for pallets.
5 Documentation for every
machine.
15 Gauges should be properly
arranged in the gauge box.
5 Fork clip should not be busy.
Documentation for every
15 1
machine.
8 Documentation for every
machine.
Documentation for every
15 .
machine.
Documentation for every
15 .
machine.
10 Proper allen keys, spanners
should be on the place
5
5 Proper spanners to fix work piece
25 G10 settlements for every
program
5
10 Proper feed, speed chart for tools
30
10 All instruments should be on
place
3 hr 45 min

Table 1: Time study on various setup activities

So, given we had taken a time study from operators
for completing various activities during setup time. This
activity was helpful for us to finding where wastage of time
is take place and how it to reduce. Table 1 shows the data of
different activities during set up. The table also shows the
areas can covert internal activities to externals. The company
was doing all activities as internal.

No of

Days

requir
e
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Comp

Category Proc leted

Colors Indications:

Days required for setting the target.
Days required for doing actual work.
Days required for finalizing work.

IV. SCHEDULE

We had laid a plan for doing SMED starting basic with to

reduce searching time of different components namely as

following, these are the basic step for doing SMED, and

without them we can’t move to next step.

—  Searching time for fixture

—  Searching time for inserts and drills

—  Searching time for holders

—  Searching time for collets

— Searching time for tool list required for different
components

—  Searching time for location of the tool in the program

—  Searching time for instruments required

—  Time taken for taking datum points during setup

V. PROBLEM SOLVING (ACTUAL WORK)

A. Right strategy for right solution

For any project or any study there should be a proper selection
of an appropriate strategy and right methodology. Also it is
essential to have a systematic procedure to approach the
problem. Also it is essential to have a systematic procedure
to approach the problem. The right approach towards the
problem will increase the confidence level of the
organization.

B. Improve external activities

1) Fixture activity (PEEP for fixture)
We notice that the time required for changing the fixture of
VMC machine was 40 to 50 min. so, because of this reason
the productivity of all VMC machines (11 machines) is very
low. We had also notice that operators takes 10 to 15 min only
for searching the fixture. Because of project work, we planes
to arrange all fixtures in proper order with the help of one
operator so that the time required for searching the job will
be ultimately reduce.

So after observed all activities for fixture searching
we planned following steps
—  List out the all the fixture name and its number
— Arrange it in proper in a particular rack
—  Proper location of the fixture in the rack
—  Fixture layout for each rack
— Name list and its respective location
2) Flow Chart

WE TRN C5 COUPLING &
B COUPLING S
B COUPLING Iz
Y Ly

T L

We observed that operators take 16-21 min only for fixing the
fixture at the rail (including removing old fixture and placing
it into the proper fixture location). Also observed various
activities during setup of fixture.
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AR
I

BRING NEW
FIXTURE

3) Total Time Required: 16-21 min.
I have observed operators take 16-21 min only for setting
fixture in the rail. That it contains 4 internal activities. So

these activities can be converted into external by giving one
empty pallet to the operator during setup time.

FIX NEW FIXTURE IN
PLACE OLD
TURE RACK.

[ |

REMOVE QLD |

.

d

C. PEEP for Inserts and Drills

This is second activity that we had handed. | noticed that
operators take 5-8 min only for searching inserts or drill
required for particular components. There is a chance to
convert this time into a 30 sec. So for that | planned following
points for doing this kind of activity.

For doing this first we collected all data for inserts,
drills and any other tools from different operators for both
cupboards (turning CNC cupboard, VMC cupboard). We
have observed that, some inserts which are required for VMC
tooling’s they was in the CNC cupboard and the distance
between both cupboards is around 18-20 meters.

So my first task was to reduce walking time and also
searching time for inserts and drills which are required for
tooling.

For this purpose first | collected all inserts from
CNC cupboard which are required for VMC shop.

1) Design of Stickers:

Before going this activity, our first task was to change the
design of stickers, because it wills necessary for how the
sticker’s looks like. So, for that I made different design for
VMC Dirills and Turning Inserts.

m

e TS ~] 7
BO1 ADITI 5

: Sc L
f | Drill )
i

2) Entry of box no in the software.
After designing the stickers for both cupboards, now task is
to entry the box no in the software. Before project, software
was not indicating the box no for that particular drill and
inserts. | have also mention proper latter for both cupboards.
Fore.g.
A (CNC Cupboards Turning).
B (VMC Cupboards).

Suppose software shows box no A12 then operators

easily take an inserts from a CNC cupboard.
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3) Flow Chart

D. Documentation for every VMC Machine

This is main activity for my project as is very important for

company point of view. | set the following plan for doing this

activity.

— List out all components which are regular in VMC shop.

— List out all holders and collets required for the different
component.

— List out all available holders in VMC shop.

—  Then minus all required and available holders.

—  List out machine wise required holders.

— PEEP for program, tool list, tool location, and G codes
and axis of operation.

— Comparison of cost for different vendors.

1) List of all components which are regular in VMC Shop.

For doing this task first we take all regular components from

the job card entry where each operators fill his productivity

in the software. We compared all components from past 1

year.

SMED FOR COMPONENT

Table 8. Machine Wise Components List

S S Y e P

e T ari e wa L awe L ax L am iy
i | aiz | man |
E RN
RN

E. List out all holders and collets required for the different
component.

For this activity, first we listed out all tool required for
particular components. And then with the help of operators
we have noted all Er-Collets required for particular
components. This will helps to find out how much is the
shortage of tooling, Er-Collets for that particular machine.
Following are the Er-Collets required for manifold.

F. List of machine wise required holders.

This is a main activity and very important as project point of
view. It indicates which tool required for different
components, which are the common tools.
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2 |@32mm cutter SLA 32 100 Table 9: Holders Required for Component Manifold.
3 |@#17.5mm udrill SLA 25 100 REQUIRENIENT OF FIOLDERS
4 |©10.5mm Central Drill| ER-32 11/12 | 100 Category | Available | Demand | Required
5 |@#6.8mm Drill ER-25 7/8 100 = 1'155 HOLDERSl37 =
6 |M8Tap SLA25 | M8 TAP CL| 100 ER-25 60 74 14
7 |Rough Boring Bar SLA 20 100 ER-16 4 21 17
8 |#22mm udrill SLA 25 100 SLA HOLDERS
9 |1/2 combi Tool SLA 25 100 ;g:gg 160 ig L
10 |@9mm Slot Drill ER-32 9/10 100 25.00 27 63 36
11 |@9mm Long Drill ER-32 9/10 | 100 25:88 241 28 g
12 |17*11 Grooving Cutter| SLA 16 100
13 |Groove Chamfer Tool SLA 16 100 VITL g/rr HOLDERS7 T
14 |Finish Boring Bar SLA 25 100 MT2 10 10 (6]
15 |Chamfer Tool OD SLA 25 100 VA 22 = 5 1
16 |Burnishing Tool MT2 100
17 |©20.3 Common Tool SLA 25 100 T(;%Iﬁl?om_ REQZSI??ED 397 igg
18 |@14mm Chamfer Drill | SLA25 100 Table 10: Available Holers in VMC Shop.
19 |@10.3mm Drill ER-32 9/10 100 Now my job was to list out the common tool
20 |M12*1.75 Tap Er32 |m12 tap al 100 required for doing SMED on those machines. So following
are the common tools for m/c 214.
21 |@18 Spot Face SLA5 100
22 |@10.5 Drill ER-32 11/12 | 100
SMED FOR M/C 206
SR.NO TOOL NAM E ER/SLA COLLET 1 2 | 3] 4

1 Chamfer Tool SLA 16 v

2 M 10*1 Tap ER-25 M10TAPCL | v

3 M 12*1.75 Tap ER-32 M 12 TAP CL v

4 M 16 mm Tap ER-32 M 16 TAP CL v

5 M 20 Tap ER-32 M 20 TAP CL v

6 M 5 Tap ER-25 M5 TAP CL v

7 M 8 Tap ER-25 M 8 TAP CL v

8 @10.2 CBD DRILL ER-32 11/ 12 v

9 @10 .5 mm Center Drill ER-25 10/ 11 v

10 @11mm Long Drill ER-32 11/ 12 v

11 @12 mm Carb id e Drill ER-32 12/ 13 v

12 @14mm Drill ER-32 15/ 16 v |V

13 @15.5 HSS Drill (FL 70) M T2 v

14 @16 mm Sp o t Face M T2 v

15 @16.5 M M DRILL SLA 25 v

16 @17.5 M M COM BI TOOL SLA 25 v

17 @18 .3mmCombiTool SLA 25 v

18 @18.5mm Drill SLA 25 v

19 @20 mm Cutter SLA 20 v

20 @22mmCombiToolWithCHF | SLA25 v

21 @25mm Cutter SLA 25 v

22 @29.5mm Drill SLA 32 v

23 @4.2mm Drill ER-25 5/ 6 v

24 @50 M M CUTTER FM A 22 vV | IVvI VIV

25 @6.8mm Drill ER-25 7/8 v

26 @9 mm Hss Drill ER-25 9/10 v

27 @9mm Drill ER-32 9/10 v v
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28 Thrading tool 1/ 2 RTM NC SLA 25 v v
TOTAL 1119 | 5|10
1 MECHANISM
2 PPPPU COVER
3 PC 30 SINGLE DV LH
4 FMTLT 53 (BPT BODY)

Table 11. List of Tools required for M/c 206.

G. PEEP for program, tool list, tool location, and G codes
and axis of operation.

We observed that, operator’s takes lot of time for searching
what are the tools required for doing operations on
components and also for searching tool locations of that tools
in the program. So | had list outall tool required for particular
components and also tool location and axis where actual
operation is taking place.

Following is the tool list for sarco manifold pitch 125.

SARCO MANIFOLD PITCH 125 (001032)
TOOL CO-
OPERATION LOCATION ORDINATES
@50 MM CUTTER T1 G54 A90
©28.3 MM OD T6 G54 A90
@10.2 CENTER T26 G54 A90
©10.2 DRILL T3 G54 A90
@18 MM T35 G54 A90
CHF 16.0 MM T29 G54 A90
M12*1.75 TAP T19 G54 A90
@50 MM CUTTER T1 G55 A30
CENTER T3 G55 A30
©6.8 MM DRILL T16 G55 A30
M8*1.25 TAP T11 G57 A-30
CENTER T3 G55 A30
@17.5 MM UDRILL T14 G55 A30
@10.5 CENTER T3 G55 A30
@10.5 DRILL T30 G57 A-30
@12 ENDMILL T36 G55 A30
CHAMFER T39 G57 A-30
@18 MM BORING
TS T33 G55 A30
@9 MM CARBIDE
DRILL T40 G59 A117
T CUTTER 11.0 MM T28 G55 A30
T CUTTER 9.75 MM T28 G55 A30
ID CHF T40 G55 A30
@10.5 DRILL T30 G57 A-30
?9.0 MM CARBIDE
DRILL T40 G59 A117
BURNISHING BAR
45 MM T27 G57 A-30
Table 12: Tool Location in Program and Rotation of Axis of
Fixture.

VI. PEEP FOR INSTRUMENTS

We observed that walking time for operators is very high due
to unavailabity of proper instruments. Operator’s takes 5-8
min only for searching Vernier Scale, Tap, various types of
files and other type of instruments. So as a part of my project,
I have listed some instruments which are required for various
machines. So, if the instruments are properly on the place
then ultimately the setup time will reduce. So following is the
list for instruments.

So after doing PEEP on instruments ultimately
searching time for instrument will reduce.

PEEP FOR INSTRUMENTS
Machine 214 MACHINE 210
M5 gauge 18/19 Ring Spanner
Vernier Calliper 17/18 Ring Spanner
Depth Vernier Tool Changing Holder
Debarring File
Hydraulic end Cap/Plug

MACHINE 216
Round File
Depth Vernier

MACHINE 211
Tool Changing Holder
Digital Vernier

MACHINE 219
Digital Vernier
Groove Depth Vernier ||

MACHINE 221
Tool Changing Holder

Round File
Flat File
Half File
MACHINE 206 MACHINE 233
Folder for Documentation] Digital VVernier Scale
Round File Depth Vernier
MACHINE 248 MACHINE 249
Digital Vernier
deburring Gun 1
MACHINE 230 MACHINE 247
Groove Depth Vernier Digital VVernier
Round File
Flat File

A. 5°S for trolley.

| observed that an operator takes only 8-10 sec for searching
anything from the trolley. So will helpful to reduce searching
time for tools, inserts, Allen keys, measuring instruments and
lot of things.
- :

j Iu\lu.l,,
=

o"" . |
' |
&~
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VIl. G-10 PROGRAMING

After successful of my fixture and inserts/drills project, my
next task was to reduce wasting of time for taking datum or
offsets. For doing this, | have studied G10 code will be
helpful to reduce time for taking datum points during setup.

A. Comparison Between Normal Program and Program
Using G10.

Normal Program ||

After Using G10

GO0 G90 G17 G54 X0 YO G11

G43 2100 H2 M03 SSOOOlIGlO L2 P1 X-150 Y-150 Z0.03]
G0 Z0.5 M07 |I G0 G90 G17 G54 X0 Y0

GO01 X-15.0 F300 G43 7100 H2 M03 S3000

G0 G90 2100 G0 Z5.0 MO7

%

:1414 (CMTOFT BASE) (4/2/2017) (32.0
CUTTER) G90G10P00X0.0Y0.0z0.0A0.0
G90G10L02P01X-0.0Y-0.0Z-0.0A0.0 (G54)

G90G10LOP03X-0.0Y-0.0Z-0.0A0.0 (G56)
G90G10LOP05X-0.0Y-0.0Z-0.0A0.0 (G58)
NO1 (DATUM) (1.7MM) TO04

M98P7000 M1l

TO2 MO9

G90G58X0.0Y0.0A180.0S1000M03 G43Z100.0H04

G0Z5.0 MO9

MO0O (G58 X0.0Y0.0) G91G28Z0.0
G90G59X0.0Y0.051000M03
G43Z80.0H04

M09 G0Z5.0
M00 (G59X0.0Y0.0) G0G91G28z0.0

MO98P7001 MO1

NO2 (10.0ENDMILL) TO2
M98P7000 MOO

M11l T13

G90G54X0.0Y-48.0A0.0
G43Z50.0H02M10 G00Z10.0

GO01 X-15.0 F300
G0 G90 Z100

G11

M09

MO05
| M30 |
G11— Indicates ending/starting of G10.
L2 — Indicates program is using G codes (G54 to G59).
P1 —> Used for operation performing by using G54 codes.
P2 —» Used for operation performing by using G55 codes.
P3 —» Used for operation performing by using G56 codes.
P4—» Used for operation performing by using G57 codes.
P5 —» Used for operation performing by using G58 codes.
P6 —» Used for operation performing by using G59 codes.
P7 —» Used for operation performing by using G59.1P01

codes.

B. Program Starts with G10 Codes.

Instead of giving separate G10 commands for every
operation, we plan to adjust the program starting with G10.
Like following

Here only G54, G56, G58 codes are used. Now
instead of giving separate command for each operation, we
have started the program with all G codes (G54, G56, and
G58). So operators first run the all datum points and then start
the cycle.

M09
MO05

M30
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VIII.

Following chart shows the co-ordinates used and its value for
the component. Chart 1 is a reference chart and chart 2 is a
modified chart after taking first datum point (G54.1).
Suppose because of backlash problem, sometimes these

DATUM POINT CHART.

Chart 1 (Reference table)

CO-ORDINATES FOR REGULAR MANIFOLD (15 NB SWE)
MACHINE NO-249 PROGRAM NO-04887
G54.1 (P007) G57
WORK CO-ORDINATE FOR WORK CO-ORDINATE
M12*1.75 OPEARTION FOR PIPE END AT A270°

X -777.72 X -482.9

Y -417.93 Y -310.5

4 -294.73 Z -334.5

A 182.06 A 182.06
G54 G58

WORK CO-ORDINATE

WORK CO-ORDINATE FOR FOR GROSS HOLE AT

PIPE END AT 90°

WORK CO-ORDINATE FOR
18 MM BURNISHING

WORK CO-ORDINATE
FOR GROSS HOLE AT A-

A117° PIPE END AT 90° Al17°

X -482.86 X -482.9 X -484.86 X -484.9

Y -400.26 Y -418 ‘ Y -399.28 Y =417

z -334.34 z -374.9 z -334.34 z -374.9

A 182.06 A 182.06 A 182.06 A 182.06
G55 G59 G55 G59

values may be change and ultimately X,Y,Z values may
change. So for this operators only take a first datum point and
according to this point they put the changed value of first
point in original table and ultimately same changes will be
done for next co-ordinates. Chart 2 shows a modified table
for taking datum point

Chart 2 (After taking first datum)

CO-ORDINATES FOR REGULAR MANIFOLD (15 NB SWE)
MACHINE NO-249 PROGRAM NO-04887
G54.1 (P007) G57
WORK CO-ORDINATE FOR WORK CO-ORDINATE
M12*1.75 OPEARTION FOR PIPE END AT A270°

X -779.72 X -484.9

Y -416.95 Y -310.5

y4 -294.73 y4 -334.5

A 182.06 A 182.06
G54 G58

WORK CO-ORDINATE

WORK CO-ORDINATE FOR FOR GROSS HOLE AT

WORK CO-ORDINATE FOR
18 MM BURNISHING

WORK CO-ORDINATE
FOR GROSS HOLE AT A-

OPERATION AT A30° 17° OPERATION AT A30° 17°
X -482.86 X -482.9 X -484.86 X -484.9
Y -367.62 Y -294 N -366.64 Y 293.02
z -310.23 z -372.3 z -310.23 z -372.3
A 182.06 A 182.06 A 182.06 A 182.06
G56 G56
WORK CO-ORDINATE FOR WORK CO-ORDINATE FOR
18 MM BURNISHING 18 MM BURNISHING
OPERATION AT A-30° OPERATION AT A-30°
X -482.86 X _484.86
Y -343.54 Y 23093
z -310.28 Z 310 28
A 182.06 A 162,06
TIME
. ST@ TIME CONOTRI REQUI CONOTRI o o
R. EX TU BUTION IN| RED |BUTION IN NTRI JTOTAL
NO ACTIVITY [INTERNAL TERNAL ACTION OF P FéEE?:LCJ):QREEE S MED AFTER SMED BUTION |TIMES
RO ROJECT BEFOREP | PROJE | AFTERP |DURINGS| AVE
JECT ROJEC T CT ROJEC T |ETUP (MIN)] (MIN)
(MIN)
(MIN)
1 |Find program Y ES Documentatlo_n i
for every machine 15
Find fixture YES
2 location Already done 15 0.2 0.0008 0 15
Trgiiggttgld Crane should_ be
3 fi Y ES | nearby machine 10 40816 5 0 0 10
ixture rack
Crane should be
4 Tran§port YES nearby fixture 5 20408 5 0 0 5
new fixture rack
Proper spanners
5 Fix fixt_ure at YV ES should be on 5 20408
rail place
Bring crane
back towards
6 fixture rack Y ES 2 0.8163 2 0 2 2
Documentation
7 Y ES [for every machine 2 0.816 3
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Find drawing
for new job
Find gauges Gauges should be
8 reqmre_d for YES properly arranged 5 20408
new job in the gauge box
Find tools Documentation
9 |required from Y ES - 15 32653 1.5 0.0077 0 20
for every machine
cupboards
Bring all tools Documentation
10 ga Y ES [for every machine 5 20408
required
Documentation
11 | Find collects Y ES [for every machine 30
C(E:Ir:(?tg?n Documentation
12 Y ES [for every machine 8 32653
tool holders
Tool height
checking
Take tool machine should
Bl height YES | heinfixe d 15
position
Proper Allen
. . keys,
14 Fix tools in Y ES | spanners should 15
toolholders
be on the place
Location of tool
15| Install tools Y ES in the program 10 4.0816
Fixing new Proper spanners
16 |work piece in Y ES for fixing the 5 20408
fixture fixture in rail
All instruments
17 [setting cut off| Y ES shalgd be on the 25 10204
place
. Feed, speed chart
Modify o
19 program Y ES | for various tools 10 4.0816
20] Testrun YES 45 -
Check all All instruments
dimensions of should be on the
21 new job Y ES place 10 40816
Total 4 hours 5 min 100 52

IX. RESULT & CONCLUSION

Above chart shows how internal activities converted to
external activity and time required before the project and after
the project.
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