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ABSTRACT
This research proposed Process-capability indices are effective tools for the continuous
improvement of quality. Statistical process-control techniques improve the quality in mass production.
In this study, a process-capability analysis was carried out in the preparing machine and equipments of
a hardness specimen that produces cutting process. For this purpose, normal probability plots and

X =R chart \yere prepared and the process capability indices C, and Cr were calculated. In order to satisfy

the process-capability measures it is necessary to improve the quality level by shifting the process mean
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to the most nearest target value and reducing the variations in the hardness specimen cutting process.
All these results are positive by which we conclude that the process is under control. The process
capability (C,) increased from 0.64 to 3.72 which show that implementation of SPC technique is proved
to be successful in improving the performance of cutting. Capability Ratio (Cr) is reduced from 1.157
to 0.269 which means that the process spread now occupies 27% of the tolerance.

Keywords: Hardness Specimen Cutting Process, Control Chart, Process Capability Indices, Statistical

Quality Control
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CRLERN
Ui | s-1 | s2 | s3 | s4 | X-bar | Rebar

1 2001 | 2002 | 20 | 20.03 | 20.02 | 0.03
2 | 2003 | 2002 | 20.03 | 20.01 | 20.02 | 0.02
3 19.96 | 19.99 | 20.01 | 20.02 | 20.00 | 0.06
4 19.96 | 20.05 | 20.01 | 19.99 | 20.00 | 0.09
5 19.98 | 19.99 | 19.97 | 20.01 | 19.99 | 0.04
6 | 2003 | 2004 | 19.98 | 19.99 | 20.01 | 0.06
7 | 20,05 | 20.03 | 20.04 | 20.01 | 20.03 | 0.04
8 20.05 | 20.04 | 20.01 | 20.03 | 20.03 | 0.04
9 19.98 | 20.02 | 20.01 | 19.99 | 20.00 | 0.04
10 | 20.05 | 20.03 | 20.04 | 20.01 | 20.03 | 0.04
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maan 4 @e) m X ~ R aldnnmsfmuanimasves

@081

S | s1 [ s2 | s3 | S4 | Xbar | R-bar
11| 2002 | 20.04 | 20.05 | 20.03 | 20.04 | 0.03
12| 1997 | 2001 | 20.02 | 19.99 | 20.00 | 0.05
13 | 2004 | 2005 | 19.96 | 19.98 | 20.01 | 0.09
14| 2002 | 20.04 | 20.01 | 19.99 | 20.02 | 0.05
15 | 1996 | 2002 | 19.99 | 20.01 | 20.00 | 0.06
16 | 2003 | 20.05 | 20.04 | 20.02 | 20.04 | 0.03
17 | 2004 | 19.98 | 19.99 | 20.01 | 20.01 | 0.06
18 | 2004 | 19.97 | 19.96 | 20.02 | 20.00 | 0.08

19 | 2005 | 19.95 | 19.98 | 20.03 | 20.00 | 0.1
20 | 2004 | 19.96 | 19.97 | 19.99 | 19.99 | 008
21 | 20.05 | 2001 | 20.02 | 20.01 | 2002 | 0.04
22 | 2001 | 2004 | 20.03 | 19.99 | 2002 | 0.05
23 | 19.99 | 2003 | 20.04 | 19.98 | 2001 | 0.06
24 | 2001 | 2005 | 20.02 | 20.03 | 2003 | 0.04
25 | 2003 | 2005 | 19.98 | 19.99 | 2001 | 007
Nai?uﬁﬁwwﬂ 500.3 1.35
Aundo | 2001 | 0.054
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Process Capability of specimen

LsL Target usL

S|
| —— Within
|
|
|
|
|

Process Data
s 19.95
Target 20
usL 20.05

S|
|
| = = Overal
|

Sample Mean ~ 20.0123 |
|
|
|
|
|
|
|
|
|

Potential (Within) Capability
Cp 064
CPL 0.79
CPU 0.48

sample N 100
StDev(Within)  0.0261831

StDev(Overall) 0.027 Cpk_ 048

|

| Overall Capability

| P 0.62

| PPL  0.77

| PPU 0.47
Ppk  0.47

| Cpm  0.56

|

|

T T T T T T
19.96 19.98 20.00 20.02 20.04 20.06

Observed Exp. Within Exp. Overall
PPM < LSL  0.00 PPM < LSL  8670.50 PPM < LSL  10516.06

PPM > USL 0.00
PPM Total _ 0.00

PPM > USL 74953.54 PPM > USL 81312.64
PPM Total  83624.04 PPM Total _ 91828.70
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Process Capability of subgroup

LsL Target

Process Data
LsL 19.95
Target 20

usL 20.05
Sample Mean  20.0179

S|
T —— Within
|
|
|
Sample N 100 |
|
|
|
|
|
|
|
|
T

== == Overall

cp 372
CPL 505
cPU 239
Cpk 239

Overall Capability
Pp 2.99
PPL
PPU 1.92
PPk 1.92

0.88

StDev(Within) ~ 0.00447771
StDev(Overall) 0.00558135

S|

T

|

1" ["Potential within) Capabilty
|

|

|

|

|

| 4.06
|

|
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Cpm
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DT 0T 07 T DT DT oS

Observed
PPM < (SL 0.00
PPM > USL 0.00
PPM Total  0.00

Exp. Within
PPM < ISL  0.00
PPM > USL 0.00
PPM Total  0.00

Exp. Overall
PPM < LSL 0.00
PPM > USL 0.00
PPM Total  0.00
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a1y | S-1 S-2 S-3 S-4 X R
1 20.01 | 20.01 | 20.00 | 20.02 | 20.010 | 0.020
2 20.01 | 20.02 | 20.01 | 20.02 | 20.015 | 0.010
3 20.03 | 20.01 | 20.00 | 20.01 |20.013 | 0.030
4 20.02 | 20.01 | 20.03 | 20.00 | 20.015 | 0.030
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aey | S-1 S-2 S-3 S-4 X R
5 20.03 | 20.02 | 20.00 | 20.02 | 20.018 | 0.030
6 20.01 20.02 | 20.01 20.02 | 20.015 | 0.010
7 20.02 | 20.01 | 20.02 | 20.01 | 20.015| 0.010
8 20.01 20.01 20.03 20.02 | 20.018 | 0.020
9 20.02 20.02 | 20.01 20.03 | 20.020 | 0.020
10 20.01 20.02 | 20.01 20.02 | 20.015 | 0.010
11 20.00 | 20.01 20.02 | 20.01 | 20.010 [ 0.020
12 20.01 20.02 | 20.00 | 20.02 | 20.013 | 0.020
13 20.00 | 20.01 | 20.02 | 20.01 | 20.010 | 0.020
14 20.02 20.02 | 20.00 | 20.02 | 20.015 | 0.020
15 20.02 20.03 20.01 20.02 | 20.020 | 0.020
16 20.02 20.02 20 20.03 | 20.018 | 0.030
17 20.04 | 20.02 20 20.03 | 20.023 | 0.040
18 20.03 20.02 | 20.00 | 20.03 | 20.020 | 0.030
19 20.00 | 20.03 20.00 | 20.04 | 20.018 | 0.040
20 20.04 | 20.02 | 20.05 20.03 | 20.035 | 0.030
21 20.02 20.02 | 20.02 | 20.03 | 20.023 | 0.010
22 20.00 | 20.02 | 20.03 20.03 | 20.020 | 0.030
23 20.03 20.02 | 20.02 | 20.03 | 20.025 | 0.010
24 20.02 20.02 | 20.03 20.03 | 20.025 | 0.010
25 20.02 20.02 | 20.02 | 20.03 | 20.023 | 0.010
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