Pl

P
Factor : CSF)

CSF

1

| o Q:Quality

. C

. Cost

Benchmarking

(Performance Indicator : PI)

(Critical Success
CSF

3 CSF

CSF3 0C D



* D Delivery

o Safety

« M Morale

CSF2

CSF2

12
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o E  Environment

o E Ethics
8

8)
QCDSMEE
QCD Quality of Product & Service (QPS) ~ SMEE

Quality of Work Life (L)



&

4.1 (Plan)

Benchmarking (BM)

Performance Benchmarking
Process Benchmarking

BV
411
Pl
P
P
( « '
Performance Benchmarking)
P
4111

Benchmarking



Pl

Pl

CSF

CSF

/

6

CSF
CSF 1V
CSF CSF Q),
O Gk {)
CSF CSF
CSF
CSF
CSF
(Quality : Q) PI
{Overall Equipment Efficiency : OEE)
(%Defect)
(%Claim)
(Cost :C) PI

Material Yield



CSF (Delivery : ) P!
(On-Time Delivery)
(Production Lead-Time)
CSF (Safety . ) Pt

(Accident Frequency Rate)

CSF (Morale : M) PI

(Attendance)
(Labor Performance)
A
P
CSF QP
o % Claim

o U Defect
*  Overall Equipment Efficiency (OEE)
CSF A
o Material Yield
o Cost Structure
Direct Material Cost (DM Cost)
Direct Labor Cost (DL Cost)

P

CSF

16



Factory Overhead Cost (FOH Cost)

*  Inventory Tumover
CSF (D) Pl
* % On-time Delivery

CSF ()P el 28

* Accident Frequency Rate
CSF (M Pl

* Employee Tumover

»  Direct Labor Efficiency 2
- Attendance
Lahor Performance

Material Yield

Material Yield 70%
(Mold)
70

Material Yield = ~>— - —N

100
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«

.. WP + = L« f+ . WP

= L.« f- . WP + . WP
.. WIP (Work  Process)
Overall Equipment Efficiency (OEE)
OEE (Molding Machine) ~ OEE

OEE = X X

«



(Loading time)

19
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Inventory Tumover ?

Inventory turnover = -

Employee Turnover

Employee Turnover =

8l
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Cost Sucture
3
(Direct Material Cost DM Cost) (Direct Labor Cost : DL
Cost) (Factory Overhead Cost FOH Cost)
A~ Steel Scrap 1Retum Scrap 1SIMO 1
(Production Cost)

%DMCost = —"—- oo

%DL Cost = ----

0 A R p—



Accident Frequency Rate 1

1,000,000

Accident Frequency Rate =

000,000

Direct Labor Efficiency

Attendance

Attendance = -(

Performance

Direct Labor Performance = ----

Attendance

41

’ (At-t-e-ndan-@

P
P

42



41 P)

CSF P
Q : Quality %Claim Low %
%Defect Low %
OEE High %
C: Cost Material Yield High %
Cost Structure Normative %
Inventory Tumover High
D Delivery %On-Time Delivery High %
: Safety Frequency Rate Low /
M : Morale Employee Tumover Low %
Attendance High %
Direct Labor Performance  High %
Pl 3
1) High
) Low :

3)  Normative

P )



4.2

Pl

Material
Yield

OEE

Y%Defect

%On-Time
Delivery
%Claim

Inventory
Turnover

Employee
Turmnover

Lot

Lot

85

std. Time

QC
QC

0A



Cost Direct Material Cost
Structure

Direct Lahor Cost

FOH Cost

Accident
Frequency
Rate
Direct Attendance ( )
Labor

Efficiency  Direct Labor Performance

P
Pl

P P
Pl
P

Pl

86



Core ( 3

C02Core, Cold Box, Shell Core)

RS (Return Scrap)

WIP (Work in Process)

43

87



43

Scrap

Retum

WIP

P

88
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gnén ddal e | dian |1 Planning wnsuan | 2 | Production
ANUHUNTHRA BITENNTHAR
2k Clain wiiindan UHUNTHAR
> 3 Production
. 4 Store RM  |g¢
fudn
e upun1§
JasrendagAy | dagiu e
fayanndningau i wunlunse
Mold
D1 Store Db
fudn UHUNATUAD
5 Store FG < = ,
TR VIUuRS
v X e
Innuuardinaufudl v uWunsa-iin-1Aes
dayansfuduasdndaiun 6 L Ll nenuMeHanlszaiy
. " 21897UN"T Claim fudn
FIUIUNUNITY l
D1 Store Db it 57
D2 | Production Db
fayadaUIUNInIY
D4 | Personnel Db [« luspuen wip
7 ILTE —— apluanfudii RS
YRAIMIARY
ONCKO dayannanaToyd
AunUsUATINY 3 LU Accounting Db
FUUATHER
D1 Store Db D3 | Accounting Db
D2 | Production Db D4 | Personnel Db
Manufacturing Performance Report
41 Data Flow Diagram
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FD4 Line

AMF Line

%0



(Ladle)

a



Retum Scrap

Defect
Claim

WIP

?  Return Scrap

Return Scrap

%2

18



4112

P

Pl

Pl 10

Material Yielo

Overall Equipment Efficiency (OEE)
% Defect

% On-Time Delivery

% Claim

Inventory Turnover

Employee Tumover

Cost Structure

Accident Freguency Rate

Direct Labor Efficiency

)

P

93



o« Material Yield

44
7 «
1
9,000.00
Line AMF 797.50
Line FD4
Line 23,229.76
«
956,992.20
915,888.60
361,261.00
8,500.00
Line AMF 1,624.00
Line FD4 2,679.00
Line 46,521.10
(Kg.) 966,992.20
(Kg.) 915,388.60
(Kg.) 388,057.84
Yield* gt 94.66%
Yield 42.39%

Material Yield 40.08%

8,5 .00
1,624.00
2,679.00

46,521.00

1,388,720.66
1,301,265.10

592,241.00

9,000.00
991.90
1,176.00

46,859.53

1,388,720.66
1,301,765.10

5 44443

93.74%
45.36%
42.55%

"5
Material Yield
1 };
3 4
9.0 9,000.00
991.90 492.80
1,176.00 500.50
46,859. 3 16,783.40
1,394,484.15 1,342,878.85
1,284,655.80 1,317,886.80
596,264.00 550,358.00
9,000.00 9,000.00
492.80 1,138.10
500.50 768.50
16,783.40 5,988.84
1,394,484.15 1,342,878.85
1,284,655.80 1,317,886.80
565,013.27 540,476.74
92.12% 98.14%
43.98% 41.01%
40.52% 40.25%

94

9 0.00
1,138.10
768.50

5,988.84

1,487,042.10
1,431,710.50

584,482.50

9,000.00
214.40
473.20

22,288.10

1,487,042.10
1,431,710.50

599,562.76

96.28%
41.88%
40.32%



Material  eld
Yield

Yield™™ =~¢

%

Yield
YieldNwv

Yields

Yielduse =~\¢

.. WIP (Work  Process)

+ . WP

.. WP + .. WP



%

44 5 Yield

= 966992.20 . .
= 915888,60 - 9000.00 + 8500.00 = 91538860 . .

= 361261.00- (79755+23220.76)+ (1624+2679+46521.1)
= 38805784 . .

Veld = e g g

966992.2

38805784 1o 308
915338.6

Yield =

Material Yield = -3-2-3—895-@-: 40.08%
966992.2

= 138872066 . .
= 1301265.1 -8500.00 + 9000.00 = 13017651 . .
= 502041-(1624+2679+46521)+ (991.9+1176+46859.53)
= 50044443

Yield = (L0176 93.74%

1388720.66

7 R —— = 45.36%
1301765.1

Material Yid = -20H443 o oy

1388720 .66

= 130448415 . .



97

= 1284655.8 - 900000 +9000.00 = 12846558 . .
=506264-{091.9+1176+46859.3)+(492.8+500.5+16783.4)

= 56501327 . .

1284655.8
™M = 20— 9917
Yield ETRE 92.12%

2050327 43 0

1284655 8

Yield ?

Material Yield = 3601327 = 4052%
1394484.15

= 1342878385 . .
= 1317886.6 - 9000.00 + 9000.00 = 1317886.80 . .

= 550358- (4928 + 5005 + 167834) + (11381 +

7685 +5983.84)
= 54047674

Yield « = SRR U 98.14%

T

= 14870421 . .
= 14317105 - 9000.00 + 9000.00 = 14317105 ..



9%

= 584482.5- (1138.1+768.5+5988.84) + (2144 + 4732
+22088.)
= 59956276 . |

Vi« — 5BL105_ e gy

1487042.1

38809784 _ ) a0y

e = s

Material Yield = 51218'90%2-? = 40.32%

U UDHUHRIAT Yield
" L}
1 2 3 4 5 6 7 8 9 10 1" 12

-l

AU @l vielowaen EvYieldusa EIMat Yield
@weun | 1 | 2 | 3| 4| 56| 718|910 11|12
Yield,,, |94.66|93.74{92.12|98.14 [96.28
Yield,,, |42.39|4536|43.98]|41.01]41.88
Mat. Yield {40.08|42.55(40.52 (4025|4032

42 Yield

5 Material Yield

%
Y

%



Material Yield

« OEE
45

45

std. Time

Total production time
Planned down time
Down time
Operating time

Availability

Performance

Quality rate
OEE

99

5
40.74 %

OEE  Molding Machine
Molding Machine

1 2 3 4 5

/ 05 05 05 05 05
27540 32040 32820 36600 40710

30 560 456 482 X1

4851 349  3H03  383F 5Ll

22369 26831 28861 32282 35098

35166 52802 52790 57805 65073

34273 47012 46088 52088 59128

% 6218 8904 8918 8938 873l
% 1860 9157 9146 8953 9270
% 9746 8903 8730 9011 90.86
% 6296 7259 7120 7211 7354

Dy~ onam
(Availability) T T 82.18%



100

(Performance) = 3010005 18.6%

22369

i = e = 0
(Quality Rate) i 97.46%

OEE = (0.8218 x 0.786 x 0.9746 ) = 62.96%

2
(Avilly) = DL = g9t
32940 - 560
(Performance) = 2230205 9157%
28831

. 47012
ualityRate) = — = = 89.03%
(QuilyRet) = = :

OEE = (0.8904 x 0.9157 x 0.890 ) = 72.59%

3

(i) = L g 104

32820 - 456

(Performan ce) = 22 X0e. 91.46%

28861

Uality Rate) = -==----- = 87.30%
(Qually Ree) = e °

OEE = (0.8918 x 0.9146 x 0.s73) = 71.20%



Avibily) = S
36600 - 482 = 89-38%

(Performance) = 28002 89.53%
32082

Uality Rate) = ==----- = 90.11%
(QutyRat) = o= 010K

OEE = (0.8938x0.8953x 0.9011) = 72.11%

5
(Mvailbilty) = - — = 8731

10701 - 501

(Performance) = 0073H. 92.70%
35098

A : 50128
uality Rafe) = === = 00.86%
(Qualty Ree) = o ;

OEE = (0.8731 x 09270 x 0.9086)= 73.54%

! 43
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unuiusnIA1 OEE (Molding M/C)
100
m 0
Q0 4
n
&
9
1 2 3 4 5 6 7 8 9 10 1 lﬁ@u
——AVAL. ~ —%— PERF. “-QuaRde  =¥=Ox
1 2 3 4 5 6 7 8 9 10 1
AVAL 8218 89.04 89.18 89.38 87.31 %
PERF. 786 9157 9146 8953 927 %
Qua. Rate 97.46 89.03 87.3 90.11 90.86 %
OEE 629 7259 712 7211 7354 %
43 OEE
OEE 1
4

OEE  Molding Machine 7236 %
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«  OpDefect

5
4.6
4.6 % Defect '
1 Ho 070 f T ¥
; | 2 3 4 5
(Kg) 412,847.00 603,052.40 611,325.40 564,504.00 610,434.00
(Kg) 378,126.00 564,831.90 568,562.90 529,401.00 571,744.00
(Kg) 3472100 3822050 4276250 35103.00  38,690.00

Y%Defect (NG)  8.41% 6.34% 1.00% 6.22% 6.34%

%Defect
1

34721
%Defect = -mm-memmem- = 8.41%
412847

2
«/.Defect = 38220 = 6.34%
603052.4
3
%Defect = 42762-5- = 7.00%
611325.4
4
35103

%Defect o450 = 6.22%



Y%Defect = 3869— = 6.34%

610434

() 412847 603052.4 611325.4 564504 610434

() 378126 564831.9 568562.9 529401 571744

() 34721 382205 42762.5
% Defect 8.41 6.34 7.00
4.4
%Defect
%Defect

o %0n-Time Delivery

47

104

44
ODefect
6 7 8 9 10 1 12
% Defect
4 5 7 8 9 10 11 12
35103 38690
6.22 6.34
%Defect
5
6.86 %
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4.7 %O0n-Time Delivery

« 3

o1 2 3 4 5
Lots () 4718 %1 503 545 600
Lots () 445 50 5% 50 539
%0n-Time Delivery 93.10% 89.50% 89.71% 91.74% 89.83%

%Defect

%0 - Time Delivery = 478: 93.10%

%( - Time Delivery = 581: 89.50%

%( - Time Delivery = 593: 89.71%

%0 - Time Delivery = 545: 91.74%

%( - Time Delivery = % = 89.83%
600
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45
%On-Time Delivery
e
Q-
~ Al -
| -
).
;) JE— I— Lol S— Lo Lo Lo Ry No— [ e
1 2 3 4 5 6 7 8 9 1 3 il i)
% - eDetery
527731 && 5 678 9100 12
Lots 478 581 593 545 600
Lots 445 520 532 500 539

%%On-Time Delivery 931 89.5 89.71 91.74 89.83
45 %On-Time Delivery

%0On-Time Delivery 5
%0On-Time Delivery 90.78 %

o %Claim

4.8
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4.8 %Claim
rv

1 2 3 4 5

(.) 36172510 51851290 655439.20 62155540 650,449.40
. (.) 312580 1919420 2358040 1922290 2424890
%Claim 86%  33%  360%  30%  373%

%Claim
1

Claim= ——= 863
0= o - 009

2
19190

YClaiM = e = 3300
5729

3

4

%Claim=--9227

5

0Claim= 272849 - 973y,

6504494

46



10

%
S

%Claim

49

106

%Claim
€ 863
K3.32 36 309 973
1 2 3 4 5 6 I 8 10 il 12
( O4Qaim
1 2 3 4 5 8 0 1 12
(. .) 361725 578573 655439 621555 650449
(. ) 31226 19194 23589.4 19222.9 24284.9
8.63 3.32 3.6 3.09 3.73
46 %Claim
4
%Claim 343 Y%

Inventory Turnover



49 Inventory Turnover
m o m
1 2 3
18074 19954 21609
17014 17900 18,629
17900 18629 1944
17457 18264 19026
Inventory turnover () 14 109 114
Inventory Turnover
1
) I04+ 1900 o e
Inventory Turnover = Ly 1.04 v
17457
2
----- 7 = 18264
_ 19954 _ Vv
Inventory Tumover = 6 1.09
3
, J 1869+ 19440000
*
Inventory Turnover = 12160, 114

19026

4
22,868
19424
18620
19022

120

109

TS
| 5
24,549
18,620
19,773

19,197
128
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4
b .1.94.2.‘_1.?2.-_1.39.29: 19022 )
868, Nt
Inventory Turmover = e 1.20
5
. 18620;19773: 19197
_ 24549 I
Inventory Tumover = e 1.28
47
4 Inventory Turmover
2
¥ on 100 1Y
7 1 —&= —
C0.5

1 2 3 4 5 6 7 8 9 10 u 12
Inventory Turnover( )
1 2 3 4 5 6 7 8 9 10 11 12
( ) 18074 19954 21609 22868 24549
( ) 17457 18264 19026 19022 19197
Inventory Turnover () 104 109 114 12 1.28
4.1 Inventory Tumover

5
Inventory Turnover 115



*  Employee Turnover

5
4.10
4.10 Employee Tumover
* I 1TM
1 2 3 4 5

21 19 19 202 214
194 19 202 214 27
198 1% 199 208 216
2 2 3 2 2
Employee tumover ~ 101%  103%  151%  096%  0.93%

Employee Turmover

== 108
)

Employee Tumover = L= 1.01%
198

s —— = 1%

Employee Tumover = TG = 1.03%

= 1%+ 292 =199
2



112

3
Emplovyee Turnover = -—-= 151%
ey 9

P
2

2
Employee T =-—=096%
mployee Tumover 0 0.96 %

= oy P = 216

P 0
Employee Tumover i 0.93%

48

Employee Turnover

1 2 3 4 5 6 7 8 9 10 U0 L
Employee Turnover (%)

1 2 3 4 5 6 7 8 9 10 11 12

198 195 199 208 216

Employee Turnover (%) 101 103 151 0.96 0.93
48 Employee Turnover



Employee Turnover

« Cost Structure

411

DM
161,028.37
164,081.97

6,400,210.60

8,125,320.94
46.85%

()

% Cost Structure

DM
10861549

183.251.34

8,351,507.89

S
()

% Cost Structure

6,643.374.72
46.28%

1.09%

DL

107,422.00
256,899.00
247,741.00
387,118.00
999,180.00
5.36%

DL
12430743
290,126.51
297,246.80
418,862.54

1,130,543.28
6.05%

13

1

FOH

672,184.64
2,143,405.23
4,765,390.67
1,319,366.52
6,900,347.06
47.79%

2
FOH
138,033.43
2,286,499.19
5,154,663.26
121,728.51
6,900,924.39
47.66%

113

940,635.01
2,564,386.20
13413 342.27
1,706,484.52
18,624,848.00
100.00%

970,956.35
2,159,877.04
13,803417.95
1,140,591.05
18,674,842.39
100.00%
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3
DV DL FOH

121,756.05  182,764.13 17962055  1,084,140.73

191,355.75 27394580  2,995458.75  3,460,760.30

037046690 29011620  6994,780.44 16,655,363.54

- - - 36847214 181632552 2,184,797.66
() 968357870 111529827  12586,185.26 23,385,062.23

% Cost Structure  41.41% 4.71% 53.82% 100.00%
Cost Structure
|
_ 812532094 oy
MCost= e migan” 0%
_ 9080 _ oo
DLCOSt_18624848. 5.36%
a0T06_
FOHCost = 1818800 47.719%
9
_ 804337412 _ \ro0y
Mot = ey 020
_ 113054328 _ or g
R T ER
FOH Cogt = -S04 _ 7 ey

18674842.39



100%

FOHCost

80%

60%

40%

200

0%

DM Cost
DL Cost
FOH Cost

Manu. Cost

49

0 s {1
23385062.23

. 1115298.27:4

"~ 23385062.23

= 5.36%

1
46.85%
5.36%
47.79%
100.00%

_ 1058618526 _
23385062.23

115

= 41.41%
17T %
82%
49
«
EIFOH Cost |
[
=l CloL cost i
A:TTN Nom cost |
928 1.41
2 3 4
46.28% 41.41%
6.05% 4.77%
47.66% 53.82%
100.00% 100.00%
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DM Cost =44.85%
DL Cost = 5.40%
FOH Cost = 49.75%

« Accident Frequency Rate

4.12
1 2 3 4

() 14 109 109 108
() 27866.43 3002321 2986948 32284.89
DN 0 0 1

3 0 0 ¢

_ 1x1000000 _ % 1. 0

i« _0x1000000_ o t 14, i« 0

1+
o

) _ 0x1000000 _  V

29869.48
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4
' = 1x1000000 —31
232284.89
410
2 * «
I
100
80 i
60 l
40 '
20
1 2 3 4
1 2 3 4
() 27866.43  30023.21 29869.48 32284.89
() 1 0 0 1
36 0 0 3l
( )
4.10
4 Accident
Frequency Rate 17

* Direct Labor Efficiency

sii*



413 Direct Labor Efficiency
1 2 3
() 104 109 109
17472.00 20928.00 20056.00
16994.43 20595.21 19540.48
oT 10872.00 9428.00 10329.00
oT 27866.43 30023.21 29869.48
oT 17154.38 18069.90 19378.40
% Attendance 97.27 98.41 97.43
% Performance 61.56 60.19 64.88
1
1699443
OpAttendance = ——=—"=97.27 %
: 17472 \
17154.38
ObPerformance = == 61.56 %
: oT86643
2
OpAttendanc e = ==--memcemm- =98.41 %
: 20028 :
18069.90
O%Performance = =---m----- = 60.19%
: 3002321 :
3
1954048
OpAttendance = ——-—"=97.48 %
: 20056 :
19378.4
%Performan ce = -memeeeenes = 64.88 %

29869.48

4

108
19872.00
19449.89
12835.00
32284.89
20071.98

97.88
62.17

118



4
1944%.89
0 e 0
JoAttendance TG 97.88%
20071.98
0 - = 0
JoPerformao ce I 62.17 %

«  Direct Labor Efficiency

00 pr - 5 < -3
9

728 98.41 ©97.43 97.88
00
64.88
[ -A-ez_17
00 61.56 60.19
00
00
00
1 2 3 4
48— % Attendance —m— % Performance
1 2 3 4

17472.00 20928.00 20056.00 19872.

16994.43 20595.21 19540.48 19449.89

0T 10872.00 9428.00 10329, 12835,
0T 27866.43 30023.21 29869.48 32284.89
0T 17154.38 18069.90 19378.40 20071.98
% Attendance 97.27 98.41 97.43 97.88
% Performance 61.56 60.19 64.88 62.17
411
4

Y%Attendance = 97.75 %
Y%Perfonmance = 62.20 %

119



PI
4.14

4.14
(PI)
Material Yield
OEE (Molding Machine)
%Defect
%0n-Time Delivery
%Claim
Inventory Turnover
Employee Tumover
Cost Structure DM Cost
DL Cost
FOH Cost
Accident Frequency Rate
Direct Labor Attendance
Efficiency Performance

P

P

40.74
12.36
6.86
90.718
343
115
109
44.85
540
49.75
1
97.75
62.20

P

%
%
%
%
%

%
%
%
%

%

%

3

10



n

Benchmark

P

— AN OO T LO O I~ O o

P

P



P

3

415

122



4.15

A B C D E F G
() 184 37 329 300 155 28 130
Steel Scrap i Iron Steel Scrap ~ Steel Scrap  Steel Scrap  Steel Scrap ~ Steel Scrap
Return Scrap ~ Retum Scrap  Return Scrap ~ Return Scrap Steel Plate
Induction Cubora Induction Induction Induction Induction Induction
Green Sand ~ GreenSand ~ GreenSand  GreenSand  Green Sand  Green Sand ~ Green Sand
() 1800 150 1000 1200 200 40 250
Compressor
10 9002 | | 10 9002 | | 150 9002

QS 9000



124

P
P

10
Cost Structure (DM Cost 1DL Cost 1FOH Cost) 1Accident Frequency
Rate  Direct Labor Efficiency (Attenance 1Performance)

P 3
P !

o Material Yield

« OEE  Molding Machine
o OpDefect

o %0n-Time Delivery

o %Claim

*  Inventory Tumover

« Employee Tumover

A !

35
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417

418

Y%Defect

1 2 3 4
0 0 0
Material Yield
1 2 3
0 0 0
1
OEE(  Molding Machine)
8
1 2 3 4
0 0 0 0

5
1

1
Material Yield
6 I
2 8
OEE
6 I
1 3
06Defact
6 I
1 4
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420

421

12 3
0o 0 0
1

%Delivery

1 2

0 0

%Claim

1 2 3
0 0 0
Inventory Tumover

5
6

%O0n-Time Delivery

6 !
1 2
%Claim
6 !
0 1
Inventory Tumover
6 7
1 1

8
2
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4.22 Employee Turnover
1 2 3 4 D 6 ! 8 9
0 0 12 5 2 2 1 2

Employee Tumover

4.23 Pl 7

(Manufacturing Performance Indicator)
Material Yield

OEE (Molding Maching)
YeDefect

%On-Time Delivery
%Claim

Inventory Turnover
Employee Turnover

Ul O1 O ©O© oo oo —

4 P /

P !



4.24 (Comparison Matrix)
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A D E F G
Pl

Material Yield 9% 4074 570 560 460 600 605 600 550
OEE (Voldng Mechine) ()~ 7236 85.0 730 700 740
9%Defect ) 68 20 371 60 20 51 40 30
YOn-Time Delnery (% 9078 99.0 980 900 925 800 700
YeClaim 9 343 10 026 08 05 25 20 30
Imventory Tumover ~~ (« ) 115 28 20 16 14 15 20
Emplojee Tumover 0§ 109 088 27 18 20 09 357

«

4.25
4,25 Pl
Al

Material Yield (%) 40.74 5441 +153
OEE (Molding Machine) (%) 7236 7487 +5.85
%Defect (%) 6.86 408+ 179
%On-Time Delivery (%) 90.78 8861 +1031
%Claim (%) 343 169 + 121
Inventory Turnover () 115 1.77£0.51
Employee Turnover (%) 109 1.85+ 101
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A
|
Pl
4.26
!
" A
PI N N
Material Yield %  >700 800
OEE (Molding Maching) (%9~ >85.0  95.0
9eDefect @ <50 10
%0n-Time Delivery (9 100 100
OClaim % <150 10

Inventory Turnover () 20 25
Employee Turnover 9 <10 04

4.27

P

P

80.0

3.0
99.0
0.01

10

10

>70
>75
3.0

05
2.0
15

P

>55
>80
2.0
100
0.5
2.0
<1

P

P

>70
>80
<4
>90
<]

2.0
<1
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4.26

70.0 80.0

<l 10
>90  90.0
02 05
10 20
<1



4.21

(Manufacturing Performance Indicator)

Material Yield (%)
OEE (Molding Machine) %)
%Defect

%On-Time Delivery

%Claim

Inventory Turnover ()
Employee Turnover %)

P

Measure-Matrix-Diagram  (MDiagram)
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P

59-80
199
<5.0
90.0-100
<150
1-2.5
<15

Comparison Matrix (

4.24) 0 1 M-
Diagram
J PR
. %Defect, %Claim  Employee Turnover
2 Material Yield, OEE, %On-Time Delivery
Inventory Tumover
J P
Benchmark/
| Benchmark
Benchmark

P
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428 7
M2-Diagram (Measure-Matrix Diagram)
A se
Benchmark
Meterial Yield %9 Hign 605  40.74/605=067 5441/605=090
OEE (Molding Mechine) 09  High 850  7236/85=085  7487/85=088
YDefect © w20 20686202  20/409=049
%On-Time Delivery (%9 High 9 90.78/99=092  8861/99=0.90
YClaim @9  Low 0.26 0.26/343=008  0.26/168=0.15

Inventory Tumover () High 28 11528 =041 17128=061
Employee Tumoer %9  Low 088  0.88/1.09=081  0.88/1.85=048
Benchmark P

—

Spider Chart P
P

P
412



412 Measure-Matrix Diagram
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waupdFEuigusEangninaas Pl
Material Yield

Employee Tumover ¥V s OEE

Inventory Tumover %Defect

=%0n-Time Delivery

%Claim"

7 N 4
o=@ {10uF9eEN == 7 aRugAR NI

Inventory Turnover,

% Defect % Claim
Pl 3 PI
Benchmark PI
Pl
PI Performance Matrix
PI
P 7

4.29

Benchmark
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429 Pl
Pl
Material Yield 7 0.67
OEE ( Molding Maching) 8 0.85
%Defect 8 0.29
%On-Time Delivery 9 0.92
%Claim 9 0.08
Inventory Turnover 5 041
Employee Turmover 5 081
Performance Matrix 413
A 1
=] ) 4 * Pl
,g ® & 1: Material Yield
‘_.:! 2 :0EE
1
§ . 3 : %Defect
& : %0n-Time
¢§ 05 . 4 : % O' T
- ‘ Delivery
‘g 3 ) 5 : %Claim
& 6 : Inventory
Tumover
0 3 . 7 : Employee
1 5 9
Tumover
- - B
FEAUAMNEATY

4 5 ° o = Qs i
711 4.13 uama Performance Matrix 171 Pl negunsnanvaissusianting

413 3 (Y%Defect) 5 (%Claim)
Quadrant 4 A

( Quadrant 2) %Ciaim
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P
(Process)
%Claim
(Brain Storming)
(Benchmarking Partner)

%Claim

4113 (Process)

%Claim Pl
Benchmarking
%Claim
%Claim
(Brainstorming)
%Claim

J (Specifications)



%Claim

(
%Claim
%Claim
QC
QC
QA

%Claim

QM)

QC)

%Claim
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L @A

%Claim

412 Benchmarking

Benchmarking

413

QA



QA

QA

Flow Process Chart

Flow Process Chart

Qc
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4.14 Flow Process Chart
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Ladle
(3% " 1ladle)

(Shot Blasting Machine)

- Slag
- Sand Broken
- Blow Hold
- Cold Shot
- Miss Match
5 100%

0A

(Microstructure)

100%

0A

(Dimension) Stopper Machine 4
Lot
(Appearance) 4
Lot
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- Hardness 3
Lot 100%

Dimension Appearance

(Rework) Reject  Lotlim
Pallet
QA
4 Microstructure, Appearance, Dimension
Hardness
2
(Relationship Map)
2
R e
p  edmanin | ARLITART]
"N >
" Ghuhionard r
,. e ﬂ'l‘m'/ciqm'm
QC/QA WNUNITHAR

415 Relationship Map QCIQA
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4.15

(Drawing)
(Bill of Material) (Control Plan)
QCIQA
QA
QA
QC
QA
QA

QA
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