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3
(Quality Planning) (Quality Control)
(Quality Improvement)
( Quality Planning)
)
2)
(Need) (
Quality , Cost ~  Service)
3
(
Quality Function Deployment-QFD)
4)

(Quality Target)

(Upstream  Process)

(Quality Deficiencies®
(Quality  Improvement) (Re-planning)
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(Standard)

2121

(Quality)

(Quality Control)

(Quality Control)

100%

21

(Fitness for use)
(Customer Satisfaction)

(Specification)

MIL-STD-109



28

2. (Spot-check Inspection)

(First-item
Inspection) (End-item Inspection)
(Patrol Inspection)

3 (Certification)

4, (Acceptance Sampling)
(Sample)
(Probability)

21 2.2 (Inspection)

Juran Gryna
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(Inspection in Process)

(Finish goods Inspection)

29

(Vendor Inspection)
(Setup Inspection)
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L
2
3
4

213 (Quality Improvement)

(Improvement)
(Re-planning)
(Re-control)
(Quality Improvement)
PDCA
(PDCA)

PDCA



PDCA
PDCA

3l

(Zero Defect)

(Quality Improvement Team)

(Cross Function Team)



(Social Resistance)
(Technological ~Resistance)
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(Pareto Principles)”

34

(Check Sheet)

(Pareto Diagram)
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213 (Control Chart)

(Control Chart)
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(Specification)
(Variable)
(Attribute)
3 (Center
Line :CL)
2 (Upper Control Limit :UCL)
(Lower Control Limit :LCL)
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(Variation)

(Chance Cause)

1

(Tolerance)

(Assignable Cause)

(The Process is Out of Control)
(Type of Control Chart)

(Type of Control Chart)

37
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A Variable
Control Chart 2 -R
X-MR
. R (R Chart)
(Range)
. X (X Chart)
. MR (MR Chart)
- R Chat  X-MR Chart
() (R Chart)
() (R Chart)
o (x) () (x)
( 1 )
X (Subgroup) R X
Chart R Chart
(X-MR Chart)

(X-MR Chart)

X (X Chart)
R (MR Chart)
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2(=2)  d,=1128,D, = 3.267
D3=0

A

Attribute Control Chart 2

] (p Chart)
(np Chart)

J (c Chart)

c-chart

u-ohart

21

11 X-R Chart ( )

1.2 X Chart ( )

1.3 X-MR Chart ( )

2.1 np Chart ( )
2.2 pChart ( )

2.3 ¢ Chart ( )

2.4 u Chart ( )
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2.2

Upper Control Limit (UCL) Tenter Line (CL),
Lower Control Limit (LCL)
N UCL= X+ AR
CL=X
LCL=x- A2R
R ucl =dédr
CL=R
LCL-D3R
X UCL = x+ 2.66Rs
CL =X
LCL = x-2.66Rs
np UCL = np + 3yjpn(1- p)
CL=np
LCL = np-3- pn(\ - p)
P UCL =p +3ylp(l-p)
CL =p
LCL=p-3jp(\-p)/
c UCL=c+3
CL =¢
LCL = ¢-3y[c
UCL- +3
CL=
LCL = —3vie/

224 (Graphs)

Karatsu and lkeda (1987)

(The data (number) of statistical analysis results put into a diagram which is easily
understandable at a glance)
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ghwl\bp

(Histogram)

(yield)
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( Process Capability Index ; Cp )
(Benchmarking)

(Fishbone Diagram or Causes and Effect Diagram)

(Man)
(Machine)
(Material)
(Method)
(Environment)

42
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(Setting Priority)

44
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( positive correlation) ( negative
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(Failure Mode and Effect Analysis ,FMEA)

(Preventive Approach)
FMEA
)
2)
3)

Systematic ~ Technique

46



231

(FMEA)

232

47

FMEA

FMEA

(Control Plan)

(FMEA)

(Design FMEA)
(Process FMEA)



(Design FMEA)

(Design FMEA)

(Process FMEA)

(Process FMEA)

DFMEA
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2.33 FMEA (Process FMEA)
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FMEA
L FMEA FMEA
2 /
3. (OEM)
4, FMEA
5 (
) /
6. (Key date)
FMEA
PPAP
(Production Part Approval Process)
T FMEA FMEA
FMEA
8
/ (
FMEA )
9. /

FMEA



FMEA

(what is the process step)
(What is the key process input)

(What ways does the key input go wrong)
10,
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FMEA
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11 FMEA

J (local effects)

] (Next Higher Level Effects)

(Bill of Materials; BOM)

] (End user effects)
FMEA
FMEA
12 ('; Severity)
i
(Seriousness)

,  FMEA



FMEA FMEA

FMEA
1-10( 1, 1-25

1-100 )
( )

24
( AIAG (2001), p.43)

FMEA
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25%)

(; Severity)

(>75%)

(

(orting)
100%)

(sorting)

(100%)

(

(100%)

(

(

100%)

(

100%)

100%)

100%)

55
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13 (Classify)
(
)
1
14, /

FMEA
( , ) FMEA

(DOE) , ,

( )

(Human Error)

15. (O; QOccurrence)

(Likelihood of Occurrence)



5/

(Possible
failure rates)
Prk(
)
—min USL-X x 30>SIJ
K 307, |
USL,LSL =
X
Gu =
FMEA
2.5
2.5 (O; Occurrence)
pr;
(PPM)
>100,000(  10%) <0.55 10

50000 5%) 055 9
200000 2% >0.78 8
0000 1% >086 7
50000 05%) >0.94 6
20000 02%) >1.00 5
1000 01%) >110 4
500 5120 3
100 5130 2

1

<10 >1.67



16.

(Prevention)

(Detection)

FMEA

58



17.

(Sampling Technique)

2.6

(D; Detection)

FMEA

(Likelihood of Occurrence)

59
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(D; Detection)

(visual
Inspection”™
X
(visual
Inspection)”™
X X
SPC
X
Go/No Go
X X
( ct-up)
X 4
X X
X
Poka-Yokc

/

(Gauging) C =

60

10

(manual inspection)



RPN

18,

19,

20.

21,

RPN

10

RPN = XOxD

RPN

(RPN-Rink Priority Number)

FMEA

, RPN

61



22.

RPN
22

FMEA
FMEA

19

22
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2.4 I

(2546)
FMEA

(Failure Mode and Effect Analysis ;FMEA)

(Process
FMEA)

(RPN) RPN 100

128%  0.65%  0.30%
1.43% 060%  0.36%
216%  0.62%  0.36%
0.46% 016%  0.10%
6.19% 2.24%  1.22%
4.43% 182%  0.98%



Auto Focus Unit

(2545)

Auto Focus Unit

(245):

1.48%

Wastel.o

Auto Focus Unit

420

521%

64

28424



(2544)

(Relation Diagram)

(PFMEA)

(2544) :
FMEA

Draw , Trim-Pierce ~ Separate

Pressure

Stopper  Die Height

FMEA

Draw
0.79%,0.24%  0.22%
Trim-Pierce
0.70%,025%  0.22%
Separate
106%,020%  0.18%

Seven new QC Tools
(Tree Diagram)

FMEA

Pressure Cushion
Pressure Cushion

2.02%
2.20%

2.25%

65
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(2543)

9.5%
1.8%

(2543)

(S 2 B~ SO I N =N

1-8



m

- Bracket Radio

(2542):

- Bracket Front Seat Belt
- Bracket Mud Cover
- Bracket Lower Air Intake

67
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