Chapter 4



4.1 Introduction:

This chapter explains the implementation of 0.5 ml bottles
project by using DMAIC tools .The project start with define
phase and end up with control phase.

As a result of this project we found the DMAIC tools effect
on 0.5 ml bottles line which reduce the waste from 0.5%
average per week to 0.3% average per week .
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Table 4.1 VOICE OF CUSTOMER
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Fig 4.1 Arriving at the Project CTQ waste of bottles /product



total empty bottles waste

LSL USL
Process Data — Overall

LSL 0 — — — Within

Target * -

usL 0.002 Overall Capability

Sample Mean  0.00332092 Pp 011

Sample N 33 PPL 038

StDev(Overall) 0.0029488 PPU -0.15

StDev(Within)  0.00209684 Ppk -0.15
Cpm *
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Performance
Observed Expected Overall Expected Within
PPM < LSL 0.00 130041.66 56622.17
PPM = USL 515151.52 672906.22 735639.51
PPM Total 515151.52 802947.88 792261.68

Fig 4.2 total empty bottles waste




Table 4.2 Arriving at the Internal CTQ



Defining a Project
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Fig 4.4 Supplier inputs process outputs customers (SIPOC)




Table 4.3 Project Plan of 0.5 ml bottles waste
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Table 4.4 Operational Definition of Y(s)

4.1.1.1 Design of Measurement System of

measure phase:

Unit(s) of Measurement : Ys
Unit for measurement is PCS
Target, Specifications / Defect Definition

Waste of bottles/PCS

Fig 4.5 As-is Micro-Level Process Map



Fig 4.6 As-is Detail-Level Process Map



Table 4.5 Cause and Effect Matrix of measure phase

Cause & Effect Matrix

1 2 3| 4 5
Customer moul| _ cap|labelassu
ded | good [Peeled | re | o
Requirement bottl quaglii ty bottbott/quali
e le [le | ty
Priority Rating 1 5 1|1 1
Process Step |Process Input 0 0O 0
1 pressure 1 0 0|0 0 1
2 strectching 1 0 0] 0 0 1
3 bottle cooling 1 0 0] 0 0 1
4 mould locking 1 0 0| 0 0 1
discharge
5 moulding sensors 0 0 00 0 0
conveyor
6 [transfer conveyor [clamps 0 0 00 0 0
7 base cooling 0 1 0] 0 0 5
infeed bottles to ffiller infeed
8 ffilling machine clamps 0 1 0] 0 0 5
9 syrup level 0 3 0] 0 0 15
10 DIAPHRAM 0 9 0 0 0 45
11 spreaders 0 6 0|0 0 30
12 filler vent tubes 0 1 0|0 0 5
13 Syrup sensor 0 3 0] 0 0 15
14 valve 0 6 0| O 0 30
15 temperature 0 3 0|0 0 15
16 snifits 0 1 0|0 0 5
Filler
discharge star
17 weel clamps 0 1 0/ 0] O 5
18 cap storage 0 0 0|0 0 0
19 cap beltV 0 0 3]0 0 3
20 |capper feeder cap belt H 0 0 1|0 0 1
21 DISK BLOCK 0 0 1|0 0 1
22 sensors 0 0 3|0 0 3
23 closure 0 0 3|0 0 3
closing unit tourque
24 setting 0 0 6 1 0|0 6
25 labeler vacum 0 0 0| 6 0 6
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26 glue 0 0 0| 6 0 6
27 cutter 0 0 0| 6 0 6
cutting
28 sensor 0 0 0| 6 0 6
parameter
29| check mat |setting 0 0 00| 1 1
33 Sensors 0 0 0| O 1 1
Table 4.6 Data Collection Plan of measure phase
Columnl|{Column2{Column3|Column4|Column5|Column6|Column?
defect data . data
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filler |Machine unit/
stops Input/pr| ,. Producti .
syrup discrete every 10| filler
due to | ocess on report .
level . min
leaking
machine
stops
Tempera| due to Input/pr Machine| unit/
ture bad PULPT| discrete display |every 10| filler
. ocess :
Setting temperat| screen min
ur
setting
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Fig 4.7 product 1 Measurement System Analysis
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Fig 4.8 product 2 Measurement System Analysis

Fig 4.9 product 3 Measurement System Analysis

Table 4.7 Target Setting Defect per million (DPM)
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15 6882 4092456 0.001682 61386840 0.000112 112.1087

Fig 4.10 Cause Analysis of all defects causes



Table 4.8 Potential of Vital Causes

IN OUR medium
ICONTROL Rubber seal
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syrup level

spreaders acuum
alve
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utting sensor

emperature base cooling

filler infeed clamps

ent tubes

snifits

lamps
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Fig 4.11 five whys of all defects possible sources

Table 4.9 Action Plan of control phase

NO | PROBLEM 'MPRS&EI\'IV'ENT PRIORITY | WHO | WHEN | STATUS
UNDER OVER HULL FOR ALL
1 FILL ALL VALVE(O RING, HIGH KAMAL ;[[JILN{/ %ﬂfl\? (T}];
VALVES SPRING,DIAPHRAM)
OVER HAULL
RUBBER SEP- ADJUST +
2 RUBBER FOR ALL HIGH KAMAL
SEAL VALVES JAN CHANGE
REPLACE ALL
TIMING SEP- ADJUST +
3 BELT TTIMING BELT WITH LOW KAMAL JAN CHANGE
PULLY
REPLACE
BEARING
4 OF MAIN REPLACEI\]IE,‘%EEARING LOW KAMAL ?illz]- BENDING
DRIVE
GEAR
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4.2 Standardization:

The base line 0.3% average per week has applied as a new waste rate

limited instate of 0.5% average per week.

Fig 4.12 control base line before maintenance

Fig 4.13 control base line after maintenance
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