5.1

(personnel allowance)
(fatigue allowance)
(delay or contingency)

5%
2.5 %
2.5 %
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5.2 (Work Sampling)
196 7
122 122/196 = 0.622
(Tp = pli- p)/
= 10.622(1-0.62)/196
= 0.03
t 2Tp = 2(0.03) =0.06

0.622 + 0.06 95 %

75
= 75(0.622) + 75(0.06)
= 466+ 045
= 421-51
421 511
10
25-30 51

—_
NN
~— ~—



53
5.2
51
| Mujartask
(Trg)
Setup tine Rest time diring
(M s
(Trer)
|| Edawak
: (Irv)
Total process time
Mhin task
a®
Openating time| | Tirre per unit Rest time
(Toam*Te) [| (To) (Ter)
Allowance timg
(Ta)

5.2

Working time
(M

Wait tire
(W)

Fatigne/Delay
(TEd) 5%

(p) %

102



M
2
(o) To = m*Te
(Tr)
3
(Tg)
(Trg)
Ter
(Trer)
(Trv)
(Ta) Ta = Tfd + Tp =2.5% +5%
=7.5%
(Tt)
(Tw)
Bracket coupler
Tr ‘To
. (inspect) 1.67 . Tt 10.21
. (scheduled) 8.0 . tTw 2.50
. (setup) 3.65 Tg = Tt+Tw =12.71
Trg 13.32 ‘Ta = 7.5% Tq =0.95
‘Trer 2.5% Trg 0.33 Te =Tg+Ta =13.66
(unscheduled)Tiv 10.5 =1
Tr = Trg+Trer+Trv = 24.34 To = *Te =13.66

M= (Tr) +

(To) = 24.34 + 13.66 = 38.0

103
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5.2

Job Classified Job Contents # of Total Ratio

Occurrences

12
15

Value added 74 74/196

A 1 =38%

16
25
13

22
Non-Value 122 122/196

Added 5 =62%

14
18

10

5.3

o O N N N o o0 N o N




105

9 % +7%

pt 3 Ml-pl/ p 062  center
ling = 0.6306 196

Upper control limit = 0.6306 + 3 os2(:- 062) 1206 = 0.7346
Lower control limit = 0.6306 - 3 o620~ 0s2) 206 = 0.5265

100
80 ——UCL: 734
50 £ i winic O |
40 ' : —¥—ICL: 52.6' |
—X—
20
o+—""T"TTT1TT1
12 3 45 6 7 8 9 10 1112 13 14 15 16 17 18
plot 12.33
16.27 .
2 (1)
2) Nomogram
1 = (p)a)/
P =%
q=%
95 % 7%, =062 =038
196G =7
G =351
= 62*38/(3.571 )2

= 185



2,

Nomogram

185

106

185
Nomogram

Nomogram
t 7 “ ”
95%

Percentage Accuracy Number of
occurrence(p) required observations(n)
ol

34 »o $x
N o G
wede %
G %
R
e u

Shpe B

o
Pk M

T e B
TR Ao B
TR e B

o o S5

e T -
g 7
-

A5, 852
Y e, BH

R I 4
I
@R B AN

Pl
Apxed

5.3 Nomogram
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54
(foreign
element) 35
(variance)
30 sample
variance
t - distribution sample standard error
SX = -1 Sx=S[V
t t=-[x/SX) t (degree of
freedom) X It 5%
95 %
relacc. = [(tOC2 1V *Sx) [x] 00%
t
5%
33 1 Rear fender production
10 Scheduled
downtime, Machine downtime, Inspection  Setup time
33 : Plate and nut &screw
No 1 2 3 4 5 6 7 8 9 10 | x mean Sx Sx Acc
SCHUDL 27 24 265 225 235 274 250 265 235 245 25 25 017 005 +4.9%
M/C-DT 10 105 9 105 n 9.6 104 10 9 10 100 10 065 020 +4.6%
INSPEC 285 265 260 235 215 207 29 235 255 260 25 25 028 0.08 +8%
SETUP 54 55 46 5 48 450 475 5 465 430 485 485 038 010 +4.9%

PROCESS TIME 105
CYCLE TIME 2.5+10+2.5+4.85+10.5 = 30.35



No

Work Group

Rear fender production
Floor front assembly
Body side assembly
stay& BRKT assembly
Plate coupler
assembly

Black color painting
Final inspection

Time spent in process

Before improvement

Work Group

Rear fender production
Floor front assembly
Body side assembly
Stay &bracket assy
Plate coupler
assembly

Black color painting
Final inspection

Time spent in process

After improvement

@) @)

19

N~ o o A~ W N
B

5.3 PROCESS TIME SUMMARY : PRESENT CONDITION

Qty

20
19

®
®

69

30.0
344
30.0
30.0
30.0

55
30
162.9
16.1%

MIC
Downti
me
7735
30.0
30.0
30.0
430

9.5
3.0
222.9
22.1%

Inspec
t
time
30.0
205
4.0
14.08
7.0

115

4.35
91.43
9.06%

Setup
time

30.0
30.57
20.0
15.0
139

115
457
1255
12.4%

Non-
operati
on
167.4
120.5
84.0
93.08
93.9

38.0
14.92
602.6
59.7%

Proces

time

69.0
69.25
27.0
70.5
1116

42.0
16.5
405.9
40.4%

5.4 PROCESS TIME SUMMARY : PROPOSED CONDITION

Qty

20
19

®
™

69

5.5

@)

20.0
20.0
20.0
20.0
20.0

3.0
3.0
106.0
16.1%

75.90

76.18

29.70

77.55

122.76

46.20

18.15
TOTAL

mcC
Downti
me
125
85
5.0
150
8.0

5.0

54.0
8.2%

(4)
236.4
184.70
111.00
159.60
205.50
80.00
31.42

Inspect
time

75
7.0
4.0
6.0
7.0

10.0
4.0
455
6.9%

Setup
time

9.0
120
6.0
9.0
5.0

5.0
4.0
50.0
7.6%

() = (4-3)
160.45
108.52
81.30
82.05
82.74
33.80
13.27

Non- Proces
operati time
on
49.0 69.0
475 69.25
35.0 27.0
50.0 70.5
40.0 111.6
23.0 42.0
11.0 16.5
2555 405.9
380% 614 %
(6) = (2/3)
0.26
0.24
0.06
0.14
0.12
0.02
0.05

0.89

108

Cycle Opera  Work
time -tion %  Group
236.4 29.2% WG1
184.7 37.5% WG2
]JlO 243%  WG3
159.5 44.2% WG4
205.5 54.3%  WG5
80.0 525%  WG6
31.42 52.5% WG7
1008.5
Cycle Opera  Work
time tion%  Group .
1180 585%  WGL
116.75 59.3% WG2
62.0 435%  WG3
1205 585% WG4
151.6 736%  WG5
65.0 64.6%  WG6
275 60.0%  WG7
661.4
(8H6-7)
(7) =(2/4)
0.08 0.18
0.10 0.14
0.01 0.05
0.06 0.08
0.07 0.05
0.01 0.01
0.03 0.02
0.36 0.53



5.5
5.5.1
1
2,
3.
4,
1.
2.
3.

3.1
3.2
3.3

(Production Engineering :PE)t

109

(Operation Sheet)



4.2

ECRS

110



Bolt & Nut Bracket

1

2.

3.

4,

) 3

6.

. STAY FENDER

stay Fender

A 10 ..

S’CBBM/"l

BRKT Coupler
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5.5.2

15

551

54

=
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\L Draft for standard should be described
Proposal standard plan why standardization is necessary.
Decision of standardization by
the committee

Keep as data, Transfer to
Adopted proposal explain reason to committee
proposed person secretariat
Yes
No
N
;
Study and drafting by
working group Yes
/1T
Establish new Request for
Make specified format working group drafting
by secretariat T ;
Related standard necessary > | Start PR activity
No
Discuss by the
committee

No
Basically OK is decided by agreement by
all. Significant reason should be existed if

someone is against.
Approval date is established date. If
printing spent time, copies of draft are
Approval by committee distributed to necessary per section.
chairman

!

Printing standard

!

Standard distribution

5.4 Company standardization, M Shimada, JICA Expert, 1997



(Issued by)

(Engineering Division)

(Process engineer, Quality engineer)

(Foreman)

(Operator)

5.6 (System of Standards)

(Standards’ Manuals)

(Part drawing and specification of product)
1
.................. L@ s L

(Operation standard) (Inspection standard)

(Operation sheet) (Job combination chart)

(Object)

(Description of Product)

(Description of process and Quality assurance)

(Operating Indication-How to do the operation)

(Job description)
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10.

11

14.

16.

5.1

Cp

fl

5 4 3

2
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10.
11.

12.

' 26
= T/S *100
=130

)
©)
®)

17.

19.

20.
21.
22.
23.
24.
25.

26.

= (40/130)*100
= 30.76%

26
= Tl
)*100

@)
4)

A > 90

B> 80

M

C> 60
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553

(Engineering drawing)

(drawing)

2 QA-WIP-00110A-FIP-001 QA-FIP-002

(Engineering Change Information)



80%

(spare tire carrier)

(rear fender), bracket & stay

plate coupler

118

(body side)



20 %

50%

)
5 10
2
(
Bracket  stay
- Guide block 1 floor front
(
)

Coupler Offset

119



5.6

? )

£3(7
tolerance interval)
1.33 >Cp>1.00

specification limit 3.0902(7

SEeiinssliH

A 10 >i%irftassaef
Ottj&ei I A 1 SiiSSIS*
>

..............

leweifSfrecS&adhj* Siaii

5.9

5.6.1

2 @)

(6(7)
Process Capability (Cp)

(x) control limit

tSsfejSwiSsw et

120

(Natural

1.96G



doluil

21
22
23

24

6.1
6.2
6.3
6.4
6.5

5.1
5.2

(variation)
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1.2

8.1
8.2
8.3
8.4
8.5
8.6

9.1
9.2

10.
101
10.2
10.3
10.4

11

111

112

(Cpk)

122



5.6

1.
2
(
Cp Cp
Cp>1
Cp> 1
Cpk 5
4, 3
41
42 !
43
44
Check sheet  Control chart
5. Cpk
51 Cpk >1.33
5.2 1<Cpk<1.33
Cpk 1
53 Cpk<1

Cpk

123

30
g )
Cp>1
100%
1<Cpk<1.33
Cpk1 [



START

4

N

- o -
Warsmewnezdsulype

wersuroulna

LERLLDRI RURIME )

n323dau

TAAIIHATHITOLAS B39 NS
LRAZNIZUINNIIHE 0
(Cp uaz Cpk)

ASI9HBUAN Cp

Timsa9d0u

Uiudjenszuaunisudn

Ui udgola
Cp>1
<
Cp>1
#315M1AT Cpk
Cpk<1
Cpk>1.33

ns'zqaauns:\nums[nu
“ & & a
UUNNAIT Cpk 1TATI/LADU

END

5.6

uan1svivlye

M3I9dDU 100%
[nulﬁ Check sheet

UFudsenszuiunisuaz
®3529d8U 100 % lasld
check sheet WRE contro

chart MndUAIH
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