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Control Chart Analysis

S)yLucommun
Technologies Doc. # W-080-MA029

Page 1of4

Revision: NC

Last Modified: 4-October-13

Ducommun Technologies (Thailand)Co.,Ltd Ref
er:

wHv gaauiyu maTuladd szamalng

I. Purpose

e For monitor and analyze whether or not in control.

e The application of information technology to quality control.
e Toimprove the quality monitoring system to support AS9100.
e For decrease the quantity for waste and rework product.

e For decrease the cost from waste production.

Il. Scope

This instruction applies to QC in MA production line.

lll. Definitions
N/A

IV. Responsibility

e Manufacturing Engineer — Analyze the results. If problems are

detected and corrected.

e In process Inspection Operator(QC in line) — Responsible for get
inspection data into Control chart Analysis work sheet and real time

monitoring.
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Control Chart Analysis

Page 2 of 4

Last Modified: 4-October-13

Ducommun
% - Doc. # W-080-MA0029
TeChnOIDgles Revision: NC
Ducommun Technologies (Thailand)Co.,Ltd Ref:

wHv gaauiyu maTuladd szamalng

V. Procedure
1.Process Flowchart

A

1.Check and Record
In — process Inspection Data

2.Get the CTQ point From
Inspection result in to Control
chart Analysis worksheet

4

3.Control Chat Graph
(Spec control limit and
Real time monitoring)

NO

4.Data Analysis

YES

A

9. The processis |

5.The process will out or
Outside control

6.Stop process

7. Check and find out the
cause of problem

in Control

4

10. Engineer Approve

and Continue process

8.Adjust
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Control Chart Analysis

Technologies

Doc. # W-080-MA0029

Page 3 of 4

Revision: NC

Last Modified: 4-October-13

Ducommun Technologies (Thailand)Co.,Ltd Ref:
wHv gaauiyu maTuladd szamalng

2.Process Description

Input

Process Step

Output

Product

1. The Inspection Operator is check the
measurement of based around and record the
result in to MA In-process Inspection form.
However the Inspection Operator have to featured
on CTQ point. As that point is affecting to quality.

F-080-MAO0005

Inspection
Results

2. Inspection Operator get the Inspection data of
CTQ point into Control Chart Analysis Worksheet
and input the values are correctly is follow the
manual. The program is automatic make

a graph. If you find any deformation must be
reported immediately to Supervisor or Engineer.

F-080-MAO0018

Control chart

3. Analysis of data from control charts can be
classified into following three cases.
3.1 The process is in control.

The Operator can continue the process on
this case.

3.2 The process will out of control.

This case is very important. If
manufacturer continue to the process. Because, it
may cause of waste. Therefore, the operator must
reported to the supervisor. To inform you that now
process is likely to be out of control. The Engineer
need to take immediate action

3.3 The process out of control

This case showing that, we produce waste
that came out one piece. If allowed to continue
production may cause waste more. Therefore,
Engineer have to stop the production and find out
the cause of problem. Then solve that problem.
When completed action and approved by engineer
then operations can be continue.

The process is
in control

The process is in
control

4. the process will not produce the waste product
comes out.

Decrease the
cost from waste
product.

Remark* Production control by the control chart is only dimensions control of the piece.In
the event of waste piece may occur in the other factors. For example An appearance of
product (surface or scratch etc.) or mistake set up of Operator.
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Ducommun Technologies (Thailand)Co.,Ltd
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VI. Associated Documents

Doc. # W-080-MA0029

Page 4 of 4

Revision: NC

Last Modified: 4-October-13

Ref:

Document Number

Document Name

F-080-MAO0005

MA In-process Inspection Record

F-080-MAO0018

Control Chart Analysis Worksheet

F-080-MAO0030

Operating Instruction For Control Chart Analysis

VII. Quality Record Name

Quality Record Name Storage Form Number Retention Period
Location
MA In-process Inspection Record MA Area F-080-MAQ005 7 Years
Control Chart Analysis MA Area F-080-MA0018 7 Years
Worksheet
VII. Revision history
Rev Date By Description of Change

NC 28/June/2013

Kraising.K

Initial Release




Operating Instruction

U 4
Qa1

Upper Control Limit

Average

Variable

Lower Control Limit

Time
Production quality control chart analysis

HUUANFZHANINMSHANR BINUYIAIUAN

Ducommun Technologies (Thailand) Limited
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Objective

U

agilsvasn

An Applications quality control is called “control charts” with Information Technology.
By using Microsoft Office Excel help to Create control Chart. To help the engineer see that the
trend of the process is in control or not and help detect problems in quick time. A control chart
helps to prevent the waste production and rework product. Because there help to manufacturing
process are under control at all times. The use of control charts reduces waste production.
Whenever the process began to malfunction. There are shown to know. The producer makes not
to produce waste or Inferior out. For the operational control and thus make it easier to use this as

operating instructions.

9 9 A A Aa 1 a F Y
M3szgna 1y 1n509WBAIVANAMNIN NFTENI UNUATIAIVAN (Control Chart) (YN
maTuladaszaumalaens 19 11sunsy  Microsoft Office Excel aolunmsadiaunugil
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w30 li nazaelnasnnuilgmilunaisias sniwrugiiniuguaietlesiunisnanves
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Using Method

Aan Y
353 1Y

1. Open the Instructions page and Please ensure you understand carefully before measuring and

record.

IS 9 . ' o 9 1 = 1 o =1 [
Wanin Instructions Qe Tﬂiﬂ't‘JTLWITﬂ'ﬂll!,"’ll115]'E‘JEINﬂs‘ﬁLﬁﬂﬂﬂﬂuﬂWi’JﬂLLﬁgﬂuﬂﬂﬂ"l

— Revision: NC \Last Modified:
Technologies Ref:

Ducommun Technologies {Thailand) Co.. Lid

Doc. # [Page 1 of 1
S Ducommun

wivim gnouiin o T Taid szmeTng §iia

Instructions for Control Chart Analysis

1 idanfunudaiaisaanisin
2 idanaauuiusidasmsinatiaian 3 andull Tnaanaaehidmznsilubimaanlunisia
3 NS TRRILAATIAULG LasTuinA @9 MA In-process Inspection Record

4 wnfubiidlEnnnsiautTdasTusas Inspection Results Tumit Record Form
Trutiuiindayamuaianisidivansia

5 vimsauintuanubinsy 30 fu TnadaadusornnsaumuamILMIEEN YasduaulumsHan
anfagioLy insds 1 afa sansuaniuau 5 6 wiahilaTayaiimuisa

6 guurhiuasns i lauaninisies s

7 WnnuAdanG Tviitnsueaasasdng uasasadauamaadadnlndty winwudadalnddund
azudlusousan Jalivihmsuandald

» M | Instruction CON Lol Chart REVIEW. . ai] EH-—

2. When your understood in instructions, next open Record From

v Fa
wiena1u1 12 Tunei Instructions 1187 17111111 Record From YU
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S Ducommun

Ducommun Technologies (Thailand)Co.,Ltd
widn gaouiu tatuledd dssmatng

Technologies

| wuinhninsaya |

USL = Upper Spec limit
CL = Center line (Average Value)
LSL = Lower Spec limit

Remark: a1u15ng Control Chart aaayadayayiowualumiy Control Chart Review

Control Chart Analysis Worksheet

Doc#

[Page:

Revision: NC |Last modified:

Part No: [Rev:
Manufacturing Month:

Monitoring Date: [m/cz:

Ins

ion Results

Min. Spec.

Max, Spec.

Machining M/C No. Ex. MNo.

P1

P2

P3

P4

P53

P& P7 P8 Pg

date point

Past mass=1

P10

Past mass=2

Past mass#3

Past mass#4
Past mass#5
2 ) Past mass#6
Past mass=7

\ Past mass#8

\ Past mass#9

N Past mass=10

\East massF11

Past mass=12

Past Mgss=13

Past mashs 14

Dzt ma

Instruction | _Record Form. #&=s:=:

BChart Review

(>

3. Please fill in the blanks to complete. Example in picture.

njannsendoyaniialugesinliasudiu wudiedialunw

Part No: E-1-1136-03 |Rev: C
Manufacturing Month: August
Monitoring Date: 15/03/13 |MIC#: 1

4. After your selected points for randomly measurement, at their points in a blank follow in the

picture.

@ A A A Y 1w Qy = Y v Yo A U qazl a ] ' [
wminnmmaﬂﬂigm/mmmmsq;u’muuﬂfuQmmmmsamma“lwm%mmmamumuaﬂu%mawmmw

5. Put dimension minimum spec of their points in [Min. Spec.] blank and dimension maximum

spec in

[Max. Spec.] blank

IiduAdiga gegavesgamsia lures [Min. Spec.] 1ag [Max. Spec.]



6. Put Machine Number of produce their part and Machining date

1 1 v 1 Ed 4
1ﬁﬁNWULﬁﬂJﬂJ@Qlﬂ?@Q%’ﬂi1/1Nﬁ@]ﬁﬁu\i1ULLa$5’uﬂﬁ1ﬂﬁWﬁWUN\ﬂuﬁu

: (5)

/ Inspection Results
Min. Spec. 2.885 0.650 0.3}6 0.795
Max. Spec. 2.895 0.660 0.380 0.805

M%chining CNo.| BN P1 P2 P3 P4 P5 P6 i
date ] paint Al A3 |
1

Part mass#1 k
Part mass#2 \
Part mass#3 \
Part mass#4 \/
Fart mass#5 ( 4 \
Fart mass#6 \
Fart mass#7
Part mass#8
Part mass#9
Part mass#10
Part mass#11
Part mass#12
Part mass#13
Part mass#14
Fart mass#15
Part mass# 16

05-Aug-13

7. Put the dimension minimum spec, Drawing dimension(Mean) and dimension maximum spec
of that point in blank of LSL(Lower spec limit), CL(Center line) and USL (Upper spec limit )
Tdmega anans wazmigagaiiszy 131y Drawing atluges LSL@ai ianIuguaa), CLE§uRIna9)
ay

USLAAINAAIANLIYU) AN

For Example. (ﬁ’J’OE}N)

Point Al.
Q9 AD) Drawing dimension = 2.890 + 0.005
Center line =2.890
Lower spec limit (LSL) = 2.890 - 0.005
=2.885
Upper spec limit(USL) =2.890 + 0.005

=2.895

52



USL CL LSL
2.895 2.89 2.885
-
*asulagegegansadigauasunuuunasuasuuuuan
P i P .
Tunﬂnﬂn‘munuuﬂ‘llﬂanﬂ‘l‘;‘m‘gﬂuuuuﬂu
Control Chart P1

2.886

2894
& 2892 ——r1
H ——usL
g 2890
g —a
£
o 2888 —LsL

2.886

2884 Y

0 10 15 20 25 30
Product Index P1
% P COntrol Chalt Revicw k| 1 | M

53

8. Click and cover all three box and click the plus sign at the bottom right. and drag to fill the

gap. Your get the LSL line, Center line and USL line in Control Chart.

a 1 :1‘ 094‘ a a { 4 { v ] [l '
AANUAZATO LTI 1A 1INUUAANAANTIAT0I1MIoUINAYNYNATUEN 1810 THIANTe919 ud s

32'1d 1du LsL

idu CL uaz 1§y USL UM 1HUHAILAN A9n N

USL

CL

L5L

2.895

2.89

2.885| L —

/

ARNLAANN LALANT 2994




USL CL LSL

2.895 2.89 2.885

2.895 2.89 2.885

2.895 2.89 2.885 *msulaugoaaitasAa A LAUILIGI LA TUUUUAY

2.805 2.80 2.885 Tirdnmiiunuudndannsingluuwny

2.895 2.89 2.885

2.895 2.89 2.885

2.895 2.89 2.885 Control Chart P1

2.895 2.89 2.885

2.895 2.89 2.885 2596

2.895 2.89 2.885

2.805 2.80]  2.885 2894

2.895 2.89 2.885

2.895 2.89| 2.885 B 2892 ——F1
2.895 2.89] 2.885 5 ——usL /
2.895 2.89]  2.885 g 2330 R
2.895] .80  2.885 B e .
2.895 2.89 2.885

2.895 2.89 2.885 2.886

2.895 2.89 2.885

2.895 2.89 2.885 2.584

2.805 2.80 2.885 ] 5 10 i5 20 25 20

2.895 2.80 2.885 Product Index P1

2.895 2.89 2.885

2.895 2.89 2.885

2.895 2.89 2.885

2.895 2.89 2.885

2.895 2.89 2.885

2.895 2.89 2.885

2.895 2.89 2.885

2.895 2.89 2.885
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sfuduasuugaluni Ae asinavaunuun USL

9y A~ A g &
Lﬁuﬁﬁlﬂ%ﬁﬂﬂﬁﬁﬂl@ﬁﬂﬂw A9 LFUNINANN CL

iduduasarsgauoans v Ae Iasiiauauguais LSL

9.Put the Inspection results on blank of their point . (Show in picture) Put the results 30 unit

sample

While inserting the data, the graph shows the trend is real time.

9 H Y Y
vasnminlilaanldnnmsguiasuaulugessgaiaiug awasueududaedis lussniemslasm

< 1 3
vzmu ldnnsazuaasuua Ty Idmiuiy

@

L X
nnEmMslaan

Inspection Results

Min. Spec.

2.885

0.650 0.370 0.795

Max. Spec.

2.895

0.660 0.380 0.805

Machining
date

M/C No.

Ex. No.
point

P1

P2 P3 P4 P5

Al

05-Aug-13

1

Part mass#1

2.892

mw:

P&

I |

P7

Part mass=2

2.893

Part mass#3

0

Part mass=4

2.80

Part mass#5

Part mass=6

Part mass#7

Part mass=3

Part mass#9

Part mass=10

Part mass#11

Part mass=12

Part mass#13

Part mass=14

Part mass#15

Part mass#16

Part mass#17

Part mass=18

Part mass=19

Part mass=20

Part mass=21
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Control Chart P1

2896

2.894
g 2892 /\_\ ——F1
=
2 7 —usL
@ 2.890 -
: VW —a
& 2888 - —L5L

2.886

2884 —

0 5 10 15 20 25 20
Product Index P1

*During data entry should note the changing in the graph. The following sample analysis.

9
=

' v o 4 o ' a s
Tusgrnamslan arsdaunamslasumlasveadunsi Taslidr0e1amsnasIziaail

91 | Control Chart P1 |

2.896 -

2894 -
g 2892 /\_\ /\_\ ——r1
H Y —usL
'E 2880 - A
g AYARA NV —a
B 2888 ——1LsL

2.886 -

2884 - ————— —

0 5 10 15 20 25 30
Product Index P1

9.1 The trend graph is normal. Showing that the product is in control and can be continue
process.

= a S a o 1 o A a 1
nsmiiiuun Tiundulnd nasddiimuihmssdadeglumsniugu uagansaduiiumswanldqe 11

9.2

Control Chart P1

2.896 -
2.894 -
2.892 - —e—P1
I I I .
2.890 -
V V —cL
2.888 - — st
2.886 -

2.884 T T T T T 1
a 5 10 15 20 25 30
Product IndexP1

Dimension P1
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9.2 The graph have high variability but the production is in control. Therefore An Engineers need
to improve the production to closer the most center. Because, Process with less variability is
production have

an effective

9
v o

< U a 1 a o Il a
DRI ERVI RETTAATER! ﬂi?ﬂﬂﬂ??ﬂl!ﬂiﬂi?uq@ Lmﬂizmumiwammagiumimmu ANUUIAINTAIT

q

Ysudjemsnaalifiinlnduseaneguudunsna i Iduniga mszmssaaniinnuulsilsiudes

v
HaAINMINaA T UNsEaNTN

93 Control Chart P1

2.896

2.894

2.892 —e—P1

—UusL
2.890

—CL

Dimension P1

2.BEE —L5L

2.BB6 L
2.884 w & 3 E = !
1] 3 10 15 20 25 30
Product Index P1

The trend graph will to out of Upper spec limit control line.

nsTnu uinzvgaesnnndasinaviuguu

| Control Chart P1

2.896
2.894
2.802 *‘

2.890

—e—P1

——UsL

—0CL
|

Dimension P1

2 BBE —LsL

2.886

2884 !
a 5 10 15 20 25 30
Product Index P1

The trend graph will to out of Lower spec limit control line.

= Y 1 2 o w 1
ﬂiW\Illl,!u’ﬂLlll’Ni]$ﬁ’q@ﬁ]ﬁ]ﬂﬁ]1ﬂ"llﬂﬁ]1ﬂﬂ"ll’§mﬂuaﬂ
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9.3 The trend graph is out of control. Therefore, the Technician should prompt to engineers for

resolved immediately before waste come out.

v
v o 9

nswliuua Iduinzgaesnninaiugu aniudaiuguaunsusuiouIiimns sunswuazud lusiud

U

AOUNTLUIUMITHANIZHANVDIUTIDDNN

9.4
Control Chart P1
2.508 -
’ \
2.826 g 4
2.524
E —e—P1
5 239 A/\ —ust
-
=
g 28% v’.\ A\ —CL
£
2.888 LSt
2.886
2 BE4 T T T T —1
0 5 10 15 20 5 30
Product Index P1

An example point is out of control

@

1AA1961911gARONIINMIAIVAN

9.4 The graph shows that production is not in control. So made waste come out.
Regulation: An Operator is stop machine and tell the problem to Engineer or Technician, wait

until Engineer find the cause of problem and solved. Therefore process is continue.
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10. If your want control result , you can click on Control chart review page.
v v YA Ay g .
DIANMTUTAINANANITAIUAN °1maamqwumm Control chart review

11.You can print the result page by put bottoms Ctrl + P and click OK
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VI. Associated Documents

Document Number

Document Name

F-080-MA0005

MA In-process Inspection Record

F-080-MAQ0018

Control Chart Analysis Worksheet

VII. Quality Record Name

Quality Record Name Storage Form Number | Retention Period
Location
MA In-process Inspection Record MA Area F-080-MAO0005 7 Years
Control Chart Analysis Worksheet MA Area F-080-MA0018 7 Years

VII. Revision history

Rev Date

By

Description of Change

NC 4/October/2013

Kraising.K

Initial Release
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Project’s name Quality control by using the Microsoft office Excel help to create
control charts of Mechanical and Assembly Operation.

Ducommun Technologies (Thailand) Co,.Ltd

Writer Mr. Kraising Khachanurak

Faculty Faculty of Engineering, Production Engineering Program
Faculty Advisor Mr. Boonrir Keawprachum

Job Supervisor 1. Mr. Somphot Noipiod

2. Mr. Sakrawee Maneeprom
Company ‘s name Ducommun Technologies (Thailand) Limited
Business Type / Product Panel light control, Engine start switch , Filter (wave signal),

High definition signal transmission equipment and aircraft parts

Summary

The study at quality monitoring systems in the process of Mechanical and Assembly
Operation, Ducommun Technologies (Thailand) Co., Ltd. It was found that the Measurement
accuracy and quality of work in product and assembly of Ducommun Technologies (Thailand)
are measured through a document called MA-In process Inspection Record by the Operator to
measure difference type at measurement tools as appropriate then record it in the paper. An
Engineer could not see the trend of the manufacturing process that it is in control or not. Or does
it have improved. It is the application of a quality monitoring tool, called the control chart. The
information technology help in using Microsoft Office Excel charting control to resolve such
problems. And mark it easy for Engineer to analysis. And has helped to reduce waste or to edit
parts (Rework) as well.

From improved quality within the process by the used of analytical quality by control
chart along with the quality control standards in the new find shows that. The incidence of waste
resulting from the production dropped to 2.25% and analysis of data from control chart by

Engineer, it is more efficient.
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