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F.Johannaber Injection�MOLDING�MACHINES�A�User’s�GuideP15�(1985)�HANSER 5

2.2�
1. Feed�Zone

2. Compression Zone

3. Metering�Zone
3

4. Screw�head

Feed zone
Compression

zone
Metering
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(Pumping) (Melting) (Compaction)

Screw�tip
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Check�valve
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(2)
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1

1 2

(3)

1 2

40� 80rpm
2.0 3.0mm

1.0 3.0�kg/cm2

3.0 6.0�kg/cm2
0.5 1.0�kg/cm2

1

2

1

2

�5

3.2�

1

2

(g/cm3)
( ) kg/hr)

0.29�0.30
0.40�0.48
0.50�0.51
0.54

42.5
40
32.5
22

22.7
41.1
43.1
45.4

Note 1) angle�of�repose
( )

2) bulk�density
. kg/m3

: ,p98,(2002)
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4.0�
Liquidity fluid�flow�characteristic�

1. MFR
2.

103 105S�1

3.

PE,PS PA,POM,PC PE,PS,PC,PA 2:POM

�13

p107,(2011) 17

4.1�

�14 ABS

�15

�8 3 pin

18
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70kg/cm2 50

4.2
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4.

5.

�

6.

7. �

21

5.2

�17

Ls:Screw length
D:Screw�diameter
P:Pitch
hM:Flightdepth(metering)
hF:Flightdepth(Feed)
L/D:length to�iameter ratio

C/R=[hF D�hF)]�/�[hM D�hM)]

�18

Cylinder�head�assembly
(1)�Open�nozzle,�(2)Cylinder�head,
(3)Barrel,�(4)�Non�return�valve

22

P

5.3�
1.

2.

SABIC� Injection�Mouldong Processing�Guide
�19

23

generally�2 2.5/1�for�amorphous�composites

Specifically�for�Nylons
Not�recommended�for�amorphous�composites

5.4�

106J/kg)

PVC
PS
ABS
PMMA
PC

180
210
230
240
290

0.227
0.367
0.443
0.418
0.562

LDPE
LLDPE
HDPE
PP
POM
PA6,6

200
210
210
230
240
270

0.554
0.515
0.677
0.590
0.644
0.770

Q=mc�T Q: (J)
m: (kg),�C: (J/kg ), �T

: ,p98,(2002) 24
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5.5
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40 5�20
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50 90
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300
300�310

280
270�290

50 80
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180�200

190
180�200

170
160�180

45 60
50�80

PA66 280
280�290

280
280�290

280
280�290

260
260�270 55

60
50�90

PET 280
270�300

280
270�300

280
270�300

265
265�280

50 60
140

PBT 240
230�260

235
230�260

235
230�260

200
200�210

45 60
50�80

PPS 320
310�340

310
300�330

310
300�330

270
270�290

90 130
80�180

Sumitomo
26
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2013�/9/23

1

M5

M5�7

Module�M5�7

1.
2.
3.

3.1
3.2
3.3
3.4

4.
(1)
AQUATRAC®�3E

5.
5.1
(1)
(2) PO�50�J
(3)�� KKT�55
(4)

5.2�
(1) PO�50�J

(2) KK�55�

6.
6.1
6.2

2

1.�
�

(

3

2.

PC,PET,PBT
PAR,LCP

PPE
POM,PEEK
PSF PES

PA6,PA6�6
PA6�10
PA11,PA12

PE,PP PS,PPS

1.
2.��R

4
,p68(1990)
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3.�

�1 �2

Equilibrium�absorbing�
water�rate

Drying�Time

w
at
er
�a
bs
or
pt
io
n�
ra
te
(%

)

Dr
yi
ng

ra
te
�

Drying�Time

P39 (2012) 5

3.1�Pellet

PE

6

Drying�Time�(Hr)

W
at
er
�a
bs
or
pt
io
n
ra
te
(%

)

Atmosphere
Temperature:�32
Humidity�60%RH
Hot�wind�circulation�type�dryer

W
at
er
�a
bs
or
pt
io
n�
ra
te
(%

)

Drying�Time�(Hr)

drying�temperature

�3 PC �4 PBT

7P41 (2012)

3.2� 1 3.2� 2

(R�) (T)
(T)
(Tw)

T T=Tw

Pellet

8
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3.3

(R�) (H)
(H)

Hw Hw�H)
H=Hw

Drying�Time�(Hr)
W
at
er
�a
bs
or
pt
io
n
ra
te
(%

)

Atmosphere

control�temperature

1

�5 PC

2

9P42 (2012)

3.4�

�6� ABS)

Exit�of�the�air�

Entrance�of�the�air

Absorbing�water�rate�of�the�pellet

drying�timedrying�time

Te
m
pe

ra
tu
re
of
�th

e�
pe

lle
t

Ab
so
rb
in
g�
w
at
er
ra
te
�o
f�t
he

�p
el
le
t
%

Temperature�of�the�pellet

Upper�part

Lower part

10P43 (2012)

4.

1.

(1)

(2) 3E

(%)

CaH2+2H2O�Ca OH 2+2H2

2.

11

4.1� AQUATRAC®�3E

Brabender Messtechnik®
www.brabender�mt.de

�7�AQUATRAC®�3E

12

A
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5.

�8

Dryer�with�internal�air�circulation�

vacuum�dryer
Dryer

Box�type�hot�air�drier

Hopper�drier

Dehumidification�drier

13

5.1 (1)

MATSUI�hot�air�Dryer�HD�2�50�j

Dust�collection�filter�

Blower

Process�Heater
Temperature�
control

�10

Disposal�cyclone

Dry�heater�

temperature�sensor

Ring�blower

Pellet�discharge�

14

5.1 (2)

MATSUI�PO�50�J

�11

air�heater

exhaust�port�

air�supplying�
opening�

rectifier�

Temperature
sensor�

container

Container�
tray�rail

10 30�

15

5.1 (3)
•

•

�12

Hopper Lower

Hopper�inside

�KOCH�TECHNIK�Model�KKT

m
oi
st
ur
e�
co
nt
en
ts
�(%

)

Drying�Time�(Hr)

�13�
PBT)

Hot�air�dryers

Dehumidification�dryer

16P46 (2012)
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5.1 (4)
•

•
•

80 120 1013hPa
10 48

LCV�233

The�inside�of�the�dryer� Double�cone�type�mixer Vacuum�conical� dryer

www.ocm�inc.jpwww.espec.co.jp
17

5.2��

Hr)

A PC
PBT
PET
PAR
LCP

120
130
130
140
140�160

3�4
3�4
3�4
3�4
3�4

0.02%
0.02%
0.015%
0.02%

B PS
ABS
PVC
PMMA
POM
PA
m PPE
PPS
PEEK

80
90
100
80
90
80
100
130
150

2�3
2�3
2�3
2�3
2�4
2�4
2�4
2�4
2�4

0.1 0.2%

C PE
PP

�
�

P45 (2012) 18

5.2 (1)

Resin�Name Water�
absorption(%)

Allowable
Moisture(%)

Drying
Temperature(

Drying�time
(h)

Polyethylene��������PE 0.01 0.4 80 2 3

Polyethylene��������PE 0.03 0.05 80 2

Polycarbonate�����PC 0.24 0.02 120 5 6

ABS������������������ 0.24 0.1 80 2 3

AS(SAN) 0.2 0.3 0.1 80 3

Acrylic�������������������PMMA 0.23 0.1 80 3

Acetyl�cellulous 2.5 3 0.1 80 2 6

Nylon��������������������PA 0.9 3.3 0.15 80 6 10

FR�PET 0.13 0.02 140 3 5

Polyacetal POM 0.22 0.09 80 3 4

PO�50�J
19

Test�data�of�Temperature�Changes
Test

A:Circulation
B:Semi�Circulation
C:Full�exhausts
Test�Conditions

Ambient�temperature:16�26
Setting�temperature:150
Voltage:200V
Measurement�:Thermocouple�K�Hybrid�
Recorder
Using�MATSUIs�PO�120�With�out�Load

Te
m
pe

ra
tu
re
�(

)

�9�
20

Drying��time
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5.2�(2)�� KKT�55
CONTENIDO�TOLVA�en�litros

12 40 60 100

Material���
Abreviación

densidad
Kg/dm3

Temperat�
°C

T.secado�����
h

Consumo�material�en�Kg/h

ABS 0,6 80 2�3 2,5 8 12 20

Ionomere 0,6 90 3 2,5 8 12 20

PA6 0,65 75 4�5 1,6 5,3 8 13

PA6.6 0,65 85 4�6 1,4 4,6 7 11

PA6.10 0,65 85 4�5 1,6 5,3 8 13

PA11 0,65 100 4�5 1,6 5,3 8 13

PA12 0,65 100 5 1,6 5,3 8 13

PAN 0,6 80 2�3 2,5 8 12 20

PBTP 0,7 120 2�3 2,8 9,3 14 24

PC 0,7 120 2�3 2,8 9,3 14 24

PE�schwarz 0,6 85 3 2,5 8 12 20

PE 0,5 85 2 3,2 10,6 16 25

PETP 0,7 160 4 2,2 7,3 11 18

PI 0,6 120 3 2,5 8 12 20

PMMA 0,65 80 3�4 2 6,6 10 16

POM�(Delrin) 0,6 100 3 2,5 8 12 20

PP����(Xenoy) 0,6 90 2 3,6 12 18 30

PPO�(Noryl) 0,5 120 2 3 10 15 25

PS 0,5 80 2 3 10 15 25

PSU 0,5 120 2 3 10 15 25

PUR 0,7 90 3 2,8 9,3 14 24

PVC 0,5 70 1 6 20 30 50

SAN 0,5 80 2�3 2,2 7,3 11 17

SB 0,6 80 2 3,6 12 18 30

Byblend 0,65 120 2�4 2 6,6 10 16

Datos�para�dimensionado�de�secador

KKT

[kg/hr]

DocumentaciónTécnica:Deshumidificador KKT�55

21

6.1

22

Abb.
Temperature
( )

Time
(hr)

Temperature
( )

Time
(hr)

Temperature
( )

Time
(hr)

SAN,ASA 75
80

3�4
2

STYLAC

ABS 75�90
80�90

3�4
3�6

STYLAC
Tory� ABS

PMMA 80�90 4�6 Acrypet

PET 130 3�4 0.02%

PC/ABS 100�110 3�4 100�110 1�2 Bayblend

m�PPE 105�110
80�90

2�4
3�4

Noryl
XYRON

AsahiKASEI :�STYLAC,LEONA, XYRON, TENAC
TORAY:Amilan , Mitsubishi�Engineering�Plastics�co. Iupiln
PlyplasticsCo,.Ltd�:�DURACON, DURANEX, FORTRON.
Bayer�MaterialScience AG:��Bayblend.Durethan, Pocan, Makrolon, Tedur
Mitsubishi�Rayon�Co.,�Ltd:�Acrypet
SABIC�Innovation�plastics�*Noryl,NorylGTX

23

Abb.
Tempe�
rature
( )

Time
(hr)

Tempe�
rature
( )

Time
(hr)

Tempe�
rature
( )

Time
(hr)

PA6 80�90
75�80 2

80�120 10�48 Amilan
Durethan

PA66 80
80�90

�4
2�3

100�120 2�4

105
90

8�10
24

P16
LEONA
Noryl GTX

POM 80�90 3�4 DURACON,TENAC

PBT 120�130
120

3�5
3�4

120 2�4 p213,�Pocan
DURANEX

GR�PET 120�135 2�3
3�4
4�6

New pellet
Recycling
Wet�pellet� P189

PC 120
120

4�12
4�5 uper

120
120

2�3
3�4uper

Makrolon
Iupiln

PPS 150
140

3�4
3

150 3�4 Tedur
FORTRON

6.2

24

(1)

R: h: �w: A:

T T

(2)

R: � A:

H ( H
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1

2012.6.20

Module�M2�6
Module�M5�8

M5

M5�8

1.
2.
(1)
(2)
(3) CIE�X.Y.Z
(4)
(5)

3.
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)

(9)
(10)
(11)
(12)
4.
(1)
(2)
(2) ABS
(3)
(4)
(5)
(6)
(7)
(8)

2

3

2.

380�
780nm

�2 �3�1 4

A
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2.(2)

hue

brightness

chroma

5

2.(3)�CIE�X.Y.Z

XYZ
(R G B )

x,�y,�Z 3
Y xy �4 XYZ

x y

E

� 4XYZ
6

2.(4)

5Y 5PB

�5

7

2.(5)

RGB� Red,�Green,�Blue X.Y.Z x,�y

X.Y.Z x,�y

CIE CIE�XYZ

�6�

p11(1966) 8
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9

3.(1)

10

3.(2)

�7

p17�(1966)

incident�light

reflected�light

scattered�light

transmitted�beam

synchrotron�radiationabsorption

refraction

11

3.(3)

pigment;�colorant

Inorganic�pigments

12

organic�coloring�matter

Dyes
Organic�pigments�

A
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3.(4)
dye

anthraquinone dye

azo dye
�N=N�)

oil�soluble�dyestuff

pigment

300

13

3.(5)

�8

p237�(1989) �9 14

3.(6)

PVC PVC

PVC,�PS,ABS,�PET,�Nylon

,
PVC)

PE

PVC

PVC PVC
PVC

15

3.(7)
PVC paste�color

PVC PVC

PVC

liquid�color)

PS,ABS,PVC,PET
(Nonionic�surfactant), �

16
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3.(8)

p434(1989)

�10Liquid�color�system

System�1

System�2

Natural�Resin

Injection�molding�machine

Liquid�color�vessel

Metering�pump

17

3.(9)�
dry�powder color

(dispersing�agent)

1�2mm

vehicle) 18

3.(10)
masterbatch 5 50wt%

20

5/100 5

19

3.(11)

p440(1989)

kneader

pelletizer

Extruders cooling�pool

Banbury type�mixer�

Henshel type�mixer�

Row�materials

�11�

20
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3.(12)

p442(1989)

Measures Blend Molding

Resin
Master�batch

Line

Resin

Master�Batch

Line�2 Line�3

Resin

Master�batch

the�automatic�Measuring�Instruments,Mixing

�12

21

4.(1)
PVC

[ ]
: ultramarine.

[ ]
(a) (b) (c) (d)

c>b>a>d

p36�192(1996)

22

4.(2)

PS yellowing

PS

[ ]

23

4.(3)ABS
ABS
[ ]

ABS PS PMMA

ABS

[ ]
�

24
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4.(4)

[ ]

120 220 180 2300 220 300

[ ]

25

4.(5)

[ ]
200 220 .

[ ]

26

4.(6)

[ ]

[ ]

27

4.(7)

[ ]

[ ]

[ ]

[ ]

28
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4.(8)

[ ]

[ ]

29

4.(9)

[ ]

[ ]

30
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29/Jan/2013

1

Module�M5�10

M5

M5�10

yield rate �1

1��
2

•

�

3

yield rate �2

•
10 1

8 1

100 10
11

•

4

yield rate �3

A
-294



•

2

5

yield rate �4 �1

1. IN

2.OUT

6

�2

Kg

Kg

(1�2) Kg

g g

pcs

(�4x5�) kg

( 6/3��) %

7

�3

• 2

8
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�4

A
198,000 99%

2,000 1%
B
197,000 98.5%

3,000 1.5%

9

�5
�1

100Kg

20Kg

Kg

g 12g

5000pcs

kg

%

10

�6
�2

100Kg

15Kg

1 40g/shot

2 /shot

1 15

2000shot

95%

%

11

�6
�3

80Kg

15Kg

1 30g/shot

2 /shot

1 15

2000shot

95%

%

12
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•

•

13
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2013/2/19

1

M5

M5�11

Module�M5�11

1.
(1)
(2)

2.
(1)
(2)

3.
(1)
(2)
(3) PBT

4.
(1)
(2)
(3)
(4)
(5)
(6)

5.
(1)
(2)
(3)

6.

2

1.
1

3

1.�Material recyclin

2.�Chemical recycling

3.�Thermal recyclin
Energy�Recovery

�1�

2.

1.(1)�

1.
Predrying

2.
Injection�moulding condition�

3.
Sprue Runner

4.
Granulator

5.
Sifter,�Magnetic�Separator

10�mesh

6.
Combination,�measurement,�mixture�

4
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1.(2)
1.

2.

3.

PC,�PET,�PBT,�PC/ABS,�PC/PBT
4.
5.

6.

5

2.

1.

2.

3.

UL 25wt%
25% UL

6

2.(1)

7

(PC)�/ (PBT) p53

2.(2)
degradation

1.

2.

3.

8

A
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3.

[ ] [Hr]
ABS [80�90] [3�5]

[85�90] [3�4]
220�240� 1
220�260

40�80
50�60

Toyolac
UMG�ABS�(EX18A)�� 20wt%

POM [80�90] [3�4]

[80�90] [3�4]

190�210
180�210
190�210

60�80

60�80

TENAC Homo�polymer 20wt%
TENAC Copolymer 20wt%
DURACON Copolymer� 25wt%

PBT [120]� [5�8]
[120]� {5}

240�265
250�270

60�80
60�80

Novaduran 30wt%
DURANEX 25wt%

PC [120]� {4�} 260�320 2 70�120 Iupilon 20�30wt%

PA66 [80�90] [2�3] 270�290
270�295

75�85
80

LEONA
Amilan 20wt%�UL(25%)

PA6 [80�90] [2�3] 245�280 80 Amilan 20wt%�UL(25%)

mPPE [90�100] [2�4] 280�330 80�130 Zylon 20wt%

PPS [140]� [3] 300�320 130�150 FORTRON 25wt%
TORELINA

9

1 , 2

3.(1)
1. PC,PET,PBT

2.

3.

�1

p93,(2006)

10

3.(2)
1.
2.
3.

4.

Feed�Zone
Compression�

Zone
Metering
Zone Nozzle

�2 11

min

�3

3.(3)�PBT

�4 PBT

Material�; Novaduran (5010R5)
GF10%

�5 PBT

12

��10min��1min ��5min 90%95%

A
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4.�
1.

2. 100

100

�6

p100�,(2006) 13

Drying

Injection�
Molding

molded�
article

Crushing

N=1

New�
pellets

New���
pellets

N=2

N New 1 2 3 4 5

0 1

1 1�r r

2 1�r r(1�r) r2(1�r)

3 1�r r(1�r) r2(1�r) r3

4 1�r r(1�r) r2(1�r) r3(1�r) r4

5 1�r r(1�r) r2(1�r) r3(1�r) R4(1�r) r5

4.(1)

0

1

2

3

4

5
New�Pellets

N�=1 N=2

N=3

N=4

N=5

�8 30wt%

�7

r

14

Mixing

4.(2)

15

Material:�PC,�Iupilon S300R

0 2.5�

5.2�

8.1�

10.9�

14.6�

18.2�
19.3�

26.0�

28.9�
30.9�

0

5

10

15

20

25

30

35

0 1 2 3 4 5 6 7 8 9 10

YI

(YI)
(�YI)

�9 PC

4(3)

16

�m

0.5�1.0 1.0�2.0 2.0�5.0 5.0�10.0 10.0�21.0

12,000 200 50 0 0

20% 522,320 5,290 680 100 0

30% 858,710 8,790 1,220 90 10

50% 1,406,230 16,680 2,000 200 10

Note1� HIAC/ROYCO�4000

: H�3000R PC

A
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4.(4)

17

1300S 1300GF

%
%

%
%

�10 PA66
�11 PA66

15%
50%
100%

4.(5)

�m Kgf/cm2 Kgf/cm2

� 241 1220 36,000

100% 1 187 1130 33,700

2 154 1070 31,600

3 146 1040 30,900

4 140 1110 30,200

30% 1 � 1180 34,700

2 � 1180 34,700

3 � 1180 34,700

4 � 1180 34,700

p479(1992)

1.
2. 30%

�

Material:Iupilon GS2010M

18

19

4.(6)

Material:�
PC,�Iupilon GS2010M(GF10%)

241

187

154 146 140

0

50

100

150

200

250

300

0 1 2 3 4

�m

�12 G.F PC

5.�
1.

2.

3.

30rpm 150rpm
4. :

.

.

20Note PPS�PA,PBT,LCP PP,�PE,�PUR,�Elasotmer
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5.(1)�
PTFE:Poly�Tetra�Fluoro Ethylene
PI:Polyimide

:Rubber
PPS Poly�Phenylene Sulfide
PUR Poly�Urethane�resin
PC Poly�Carbonate
PP Polyepropylene
PA6,66 Polyamide�6,66
PS:�Poly�Styrene
ABS:�Acrylonitrile�Butadiene�Styrene
PBT:�Poly�Butylene�Terephtalate
PET:�Poly�Ethylene�Terephthalate
PVA

PVC:Poly�Vinyl�Cloride
EP:Epoxy�resin

PTFE,PI

EP,PVC

www.kawata�mfg.jp

granulator

21
�13

5.(2)�

1. SKD11)

2. SC S50C)

www.nihonmeka.co.jp

Magnet�Separato

22

5.(3)

�MATSUI�MGL2�100�J

Bed�Cutter�&Screper

Rotating�Cutter

Easy�cleaning

23

6.
1. 90%

20� 25%
20� 30%

0�%
UL 25%

2.
USA�mesh 10Mesh= 2.0mm

3. :

4.

5
24
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2014/2/24

1

M5

M5�11

Module�M5�11�2

1.
2.
3.
4.
5. /
6.
7.

8. FRP
9. ModelDAS�2
10.

1. ModelDAS�2
2.
3.

2

1.

1.

1

2

2.

3.

1
2 3

2.
1.

2.
(1)
(2)

m
cm

cm
1cm cm

mm

�m

�1

6 P1264 1999
4
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3.�
1.

2.
cutter�mill

continuous�grinding
batch�grinding mortar

New�Pelletes
(ABE�Resin)

Color�Master�
Batch

Recycled
Resin

1
5

4.
1. Dry Grinding

P1264 1999 6

(b)

(c)

(a)

�2�

�2

Classifiers�

4.�
2.

3.

2
(1)
(2)

7

5. /

1.

• 20�30rpm PPS PA PBT LCP
• 150rpm 580rpm PP PE

2.

•
•
•

3.

4.

8

A
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Closed flat�cutter�

Open�flat�cutter

�3�Screen

6.

1
2

3

CASING BLADE

SCREEN
SUPPOREAR

SCREEN

STATIONARY
CUTTER

ROTOR ROTARY�CUTTER

www.horai�web.come
9

7.
1.

(a)
(b)
(c)

2.

�5 TEM�26SS
www.toshiba�machine.co.jp�4

www.horai�web.com 10

8. FRP
1.

2. FRP
•

FRP

REXON�10 BS�10K2

180mm
10mm 6

P388, 1999

�7

�6

11

9.ModelDAS�2

S/W

B
BA

A

C

D

�8

12

A
-306



A

B�[�],�D[�]

Screen

13

10.

NISSEI Escuela Texto
14

OFF

M3�9

1.�CNAD

Kg/Hr mm mm mm Kg Kw

DAS�20 100 300 200 200 200 570 990
1,230 250 2.2 50

DAIKO�SEIKI�CO�LTD
Model�DAS�20 HP3,�R.P.M 550

MFG.�No�22G�09

15

2.�

[ ] [Kg/hrHP] [KgLN2/kg]

PVC �50 70�80 25 0.4 100mesh45%�Pass

PE �100 �120 10 1.2 50mesh75%�Pass

PP �50 �10 4 2.5 100mesh28%�Pass

PP �50 0.3 3.3

PA12 �80 45 2 5.0 149mesh90%pass

6 P1294 1999

1�100mesh:150�m 0.15mm 45%
50mesh:300�m, 0.30mm 75%
149mesh:100�m, 0.10mm 90%
2 �196

16
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3.

Ton/hr 1

0.35 0.63 0.21

0.35 0.72 0.11

0.88 1.57 0.11

0.76 2.10 0.40

0.80 0.34
ABS 0.34 � 0.21
FRP 0.12 0.71 0.32

1

6 P1293 1999
17

A
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25/Oct/2011

1/

M6

M6�1�1
FNX80

Module�M6�1

2/

4

1�1

(

NISSEI Escuela Texto

1. �1

3/

1�1

R r R

NISSEI Escuela Texto

1. �2

4/

A
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1�1

1

IN OUT U�

NISSEI Escuela Texto

1. �3

m x x 1.25

m
5/ NISSEI Escuela Texto

1. �4 �1

470mm
200mm

670mm

6/

1. �5 �

H V 420x420 mm
H V 580x580 mm

H V 270x270 mm
100mm

NISSEI Escuela Texto

(HxVHXV

HxV

7/

1. �6
1�2

ON
N

NISSEI Escuela Texto 8/
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1. �7
1�2

+ mm

NISSEI Escuela Texto 9/

1. �8
1�3

1.5 1.8

NISSEI Escuela Texto
10/

2. �1
2�1

+200mm

NISSEI Escuela Texto

+200mm

11/

2. �2
2�2

700kg

1000kg

NISSEI Escuela Texto

500kg

12/

A
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2. �3
2�2

2 60
10

NISSEI Escuela Texto 13/

2. �4
2�3

)

NISSEI Escuela Texto 14/

2. �5
2�4

NISSEI Escuela Texto 15/

/
/

2. �6
2�5

NISSEI Escuela Texto 16/
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2. �7
2�5

NISSEI Escuela Texto 17/

2. �8
2�6

1.2

NISSEI Escuela Texto

M16 190N m 220N m

18/

2. �9
2�6

NISSEI Escuela Texto

M16 190N m 1938kgf cm 220N m(2244kgf cm

10.20kgf cm
190N m 30cm

64.6kgf

19/

2. �10
2�7

NISSEI Escuela Texto 20/

A
-313



2. �11
2�7

NISSEI Escuela Texto 21/

2. �12
2�7

NISSEI Escuela Texto 22/

2. �13
2�8

�

NISSEI Escuela Texto 23/

2. �14
2�7

NISSEI Escuela Texto 24/

A
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3. �1
3�1

NISSEI Escuela Texto 25/

4. �1

NISSEI Escuela Texto

/

/

/

OFF

26/

/

/

/

4. �2

� � �

27/

4. �3

NISSEI Escuela Texto

/

/ /

/
/

/

28/

A
-315



4. �4

NISSEI Escuela Texto

/ /

/ /

/

29/

4. �5

NISSEI Escuela Texto

1

30/

4. �6

NISSEI Escuela Texto 31/

4. �7

NISSEI Escuela Texto

ON

32/

A
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4. �8

NISSEI Escuela Texto 33/

A
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1/

3/JUL/2012

M6

M6�1�2
NEX50

Module�M6�1

2/

FNX80 NEX50

1.�FNX80 NEX50

/ 3

FNX80 NEX50

tonf tonf

TACT TACT

2

ON

NISSEI Escuela Texto

1�1

(

NISSEI Escuela Texto

. �1

4/
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1�1
R r R

NISSEI Escuela Texto

. �2

5/

1�1

1

IN OUT U�

NISSEI Escuela Texto

. �3

m x x 1.25

m
6/

NISSEI Escuela Texto

. �4 �1

250mm
360mm
610mm +

7/

. �5 �

H V 360x360�mm
H V 505x505�mm
H V 255x255�mm

100mm

NISSEI Escuela Texto

(HxVHXV

HxV

8/
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. �6
1�2

ON
N

NISSEI Escuela Texto 9/

. �7
1�2

+ mm

NISSEI Escuela Texto 10/

. �8
1�3

1.5 1.8

NISSEI Escuela Texto
11/

. �1
3�1

+200mm

NISSEI Escuela Texto

+200mm

12
/

A
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. �2
3�2

700kg

1000kg

NISSEI Escuela Texto

500kg

13/

. �3
3�2

2 60
10

NISSEI Escuela Texto 14/

. �4
3�3

)

NISSEI Escuela Texto 15/

. �5

NISSEI Escuela Texto 16/
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. �6
3�4

ON
ON

NISSEI Escuela Texto 17/

. �7
3�5

NISSEI Escuela Texto 18/

. �8
3�5

NISSEI Escuela Texto 19/

. �9
3�6

1.2

NISSEI Escuela Texto

M16 190N m 220N m

20/
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. �10
3�6

NISSEI Escuela Texto

M16 190N m 1938kgf cm 220N m(2244kgf cm

10.20kgf cm
190N m 30cm

64.6kgf

21/

. �11
3�7

NISSEI Escuela Texto 22/

. �12
3�8

NISSEI Escuela Texto 23/

. �13
3�9

NISSEI Escuela Texto 24/
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.

NISSEI Escuela Texto 25/

. �1

NISSEI Escuela Texto

/

/

/

26/

/

/

/

. �2

� � �

27/NISSEI Escuela Texto

. �3

NISSEI Escuela Texto

/

/

/

/

28/
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. �4

NISSEI Escuela Texto

/ /

/ /

29/

. �5

NISSEI Escuela Texto

1

30/

. �6

NISSEI Escuela Texto

CURVA

MONITOR

31/

2

. �7

NISSEI Escuela Texto

/ 2

32/
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. �8

NISSEI Escuela Texto

/
1.
2.

33/

. �9

NISSEI Escuela Texto

NEX50 VP

34/

. �10

/ 35

VP

VP 3

Pp1 LV
Pp1

1. LV RAMP Pp1
2. RAMP Pp1
3. LV

NISSEI Escuela Texto

RAPDO

RAMP Pp1
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9/OCT/2012

M6

M6�2

Module�M6�2

3

1.

IN OUT

�

4

2. �1

A
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5

2. �2

IN�OUT
IN�OUT

6

2. �3

IN�OUT

7

2. �4

BOX
2

8

2. �5

1�IN

1�OUT

2�IN

2�OUT

A
-328



9

3. �1

10

3. �2

3. �3

11 12

4. �1
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13

4. �2

Parte�generadora�
de�calor

Calefactor�de�cartucho

Calefactor�de�cartucho�(con�seguro�y�protección�de�cable)

Controlador�del�ajuste�de�temperatura�del�molde

Cubierta�de�
protección�del�cablePlaca�

De�seguro

Termopar�con�vaina�
(termopar)

Alimentación

Molde

)

14

4. �3

15

5. �1

16

5. �2

A
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17

5. �3

Placa�separadora

Soplo�de�aire

Aire
compri�mido

(a)�Enfriamiento�por�aire�intermitente�del�exterior (b)�Enfriamiento�por�aire�continúo�del�interior

Aire
Comprimido

18

6. �1

EP

EP

19

6.� �2

OK NG

3

20

7.� �1

�
�
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21

7.� �2

3

22

7.� �3

23

7.� �4
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18/Feb/2013

1

M6

M6�3

Module�M6�3 (

2

• 80tonf �32 330g
• 50tonf �26 185g

3

1�1

4
WEB

PP 50g PP

PP 102.5

8

A
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1�2

5
WEB

PP PP

PP 497 102.5g

30 8

6

7

3

8

A
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9

PC

10
WEB

•
�

�

�

11

HDPE
190

GPPS HDPE
2

12

A
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HDPE

3

13

PC PA66
PC�HDPE HDPE�GPPS GPPS�PA66

300 PC HDPE

180 HDPE GPPS

280 GPPS PA66

14Sumitomo P48

. 10 15

. 80rpm

.

.

15

.
80rpm

. 10 15

.

16

A
-336



.
80rpm

. 10 15

.

17

.

.

. 1/2 3 4

. 10 20mm

18

18/Feb

A 80Tonf BOX
PP 180

GPPS
GPPS 3kgf
1kgf
2kgf
3kgf
3kgf 1kgf

5kgf

19

18/Feb

B 50tonf
PP 180

GPPS
GPPS 3kgf
1kgf
2kgf
3kgf
3kgf 1kgf

5kgf

20
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�1

A B 80tonf 50tonf

21

�2

PP

22
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29/Jan/2013

1

M6

M6�4

Module�M6�4 �1

T0,T1

2

�2

3

�
�
�
�
�

1. M5�2 P5

4
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1. M5�2 P3

5

1. M5�2 P3

SM

1 2

6

/

1. M5�2 P7

5

7

M5�2 P10

8

A
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2. M5�2 P20

9

�2 M5�2 P13

10

11

2. �8 M5�2 P17

12
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M5�2 P22

13

�15 M5�2 P24

5mm
5 10mm
10mm

14

28/feb

A �
FNX80 BOX

ABS
4

6
B �

NEX50
ABS
4

6

15 16
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N 10 N=10

�1

0

5

10

15

20

25

30

35

40

45

1 2 3 4 5 6 7

17

�2

BOX 80tonf 50tonf

tonf

sec

sec

mm/sec

sec

Kgf/cm2

Kgf/cm2

sec

sec

sec

front

Pcs/h

18

�3

19

�4

20
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1

M7

M7�1
M7�2

Feb.2011

Module�M7�1
M7�2

2

� 1.
(1) 
(2) 

� 2.
(1) 
(2) 

3

� ISO-8402

� ZD Philip B. Crosby

4

A
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5

�

-

�

�

6

� Why
� What
� When
� Who
� Where
� How Tool

�

7 8

A
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9 10

ISO-9000s

�

�

11 12
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�

�

�

�

�

�

�

�

�

�

�

�

�

�

A B

14

15 16
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17 18

-1 

19 20

A
-348



21 22

�

23 24
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26

�

27 28
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29 30

31

�

�

�

�

�
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�
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�
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40

�
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1

May2011

M7

M7�3

Module�M7�3

2

� 1.
� 2.
� 3.

(1) -
(2) -2
(3) -3

3

�

�

(1)

(2)

4

�

�

�

�

�

�

A
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5
WEB EXCEL

6
WEB

7
Microsoft Office WEB

8WEB
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9WEB 10
WEB Web

11
WEB Web

12

(1)
1 1

1970 1980 1990 2000
6,137
4,184
5,322
6,885
3,907
3,862

7,105
6,001
6,475
9,070
3,982
3,190

9,390
8,370
7,351
8,788
3,805
2,967

12,911
11,743
8,810
7,925
3,167
2,225

30,297 35,823 40,671 46,781

1 1,000

A
-359



13

(2)
2 2 36 500

34 35 36
65
80
46
91
75
49

7
8
9
10
11
12

79
34
44
35
75
57

1 113
90

129

406 324

2

14

(3)
3 3 A

80
87
48
65
60

90
100
82
56
78

3 A

A
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1

May2011

M7

M7�3

Module�M7�3

2

(1)
1 1

1970 1980 1990 2000
6,137
4,184
5,322
6,885
3,907
3,862

7,105
6,001
6,475
9,070
3,982
3,190

9,390
8,370
7,351
8,788
3,805
2,967

12,911
11,743
8,810
7,925
3,167
2,225

30,297 35,823 40,671 46,781

1 1,000

3

(1)-

1

2

3
100 %

4

(1)-

3

1970 1980 1990 2000

6,137
4,184
5,322
6,885
3,907
3,862

20.3
13.8
17.6
22.7
12.9
12.7

7,105
6,001
6,475
9,070
3,982
3,190

19.8
16.8
18.1
25.3
11.1
8.9

9,390
8,370
7,351
8,788
3,805
2,967

23.1
20.6
18.1
21.6
9.3
7.3

12,911
11,743
8,810
7,925
3,167
2,225

27.6
25.1
18.8
16.9
6.8
4.8

30,297 100 35,823 100 40,671 100 46,781 100

A
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5

(1)-
4

6

(1)-
4

7

(1)-

5

1

1980 4 1
1990 1

2000 2

8

(2)
2 2 36 500

34 35 36
65
80
46
91
75
49

7
8
9
10
11
12

79
34
44
35
75
57

1 113
90

129

406 324

2

A
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(2)-

1
Z

2

3

10

(2)-

34 35 36

65
80
46
91
75
49

65
145
191
282
357
406

7
8
9
10
11
12

79
34
44
35
75
57

79
113
157
192
267
324

1 113
90

129

113
203
332

406 324

� 6

11

(2)-

4

2 6
6

36 3
35 75 57 113 90 129 499

12

(2)-

34 35 36

65
80
46
91
75
49

65
145
191
282
357
406 406

7
8
9
10
11
12

79
34
44
35
75
57

79
113
157
192
267
324

420
374
372
316
316
324

1 113
90

129

113
203
332

358
414
499

406 324

A
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13

(2)-
5

14

(2)-
6

15

(2)-

7 36 500

2 6

� 35
36

500

16

(3)
3 3 A

80
87
48
65
60

90
100
82
56
78

3 A

A
-364
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(3)-

1

2

3

18

(3)-
� 20% 5

19

(3)-
4

20

(3)-
5

A

A
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1

Jun2011

M7

M7�4
QC7tool �1

Module�M7�4

2

3

� 1
1.

2.

3.

4.

4

A
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5

�ABC

A
B C

Products
Quantity
PQ

6

� /
PQ ABC

�
A
B

7

1
A B

H

1
1
2,163

1 H
1

13
55
23
20
29
41
7

8,000
1,000

20,000
40,000
50,000
10,000
10,000

188 �
8

13
55
23
20
29
41

7

8,000
1,000
20,000
40,000
50,000
10,000
10,000

104,000
55,000

460,000
800,000

1,450,000
410,000

70,000
188 � 3,349,000

1

A
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9

29
20
23
41
13
55

7

50,000
40,000
20,000
10,000

8,000
1,000

10,000

1,450,000 
800,000 
460,000
410,000
104,000
55,000 
70,000

188 � 3,349,000

2

10

29
20
23
41
13
55

7

50,000 
40,000
20,000
10,000

8,000
1,000

10,000

1,450,000 
800,000 
460,000
410,000
104,000
55,000 
70,000

1,450,000 
2,250,000 
2,710,000
3,120,000
3,224,000
3,279,000 
3,349,000

188 � 3,349,000 3,349,000

3

11

4

12

5

H
5 1 ~5 31
Ing. Freddy G. S.
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13

6
H

81%

14

� / /
� / / /
� / / /
� /
� / / /
� / / / /

15

� / / /
� / / /
� / /
� / / /
� / /
� / / /
� / /

16

3,000
4,000
5,000

10,000
22,000
30,000

6,000   

90
80
10
40

110
120

60
80,000 510

1 2 C 1

2

A
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1

Jun2011

M7

M7�4
QC7tool �2

Module�M7�4

2

3,000
4,000
5,000

10,000
22,000
30,000

6,000   

90
80
10
40

110
120

60
80,000 510

1 2 C 1

2

3

� PQ
GEAR LEVER

4

�

%
3,000
4,000
5,000

10,000
22,000
30,000

6,000   

90
80
10
40

110
120

60

3.0
2.0
0.2
0.4
0.5
0.4
1.0

80,000 510 0.64

A
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5

�
CABINET COVER

6

� 1
GEAR LEVER

CABINET COVER

�

� A

7

�

3,000
4,000
5,000

10,000
22,000
30,000

6,000   

90
80
10
40

110
120

60

18,000
12,000
8,000
2,800
6,600
3,600
3,000

80,000 510 54,000

8

�

A
-371
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� CABINET

A
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M7

M7�4
QC7tool �1

1

Oct.2011

Module�M7�4

2

3 4

4 4

3

1.
1.1
1.2
1.3

2.
2.1
2.2
2.3

4

1.1 1

A
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5

1.1 2

�

�

6

1.1 1

7

1.1 2

�

�

�

�

�

�

8

1.2
1

A
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1.2 2

10

1.2 3

11

1.2 4

12

1.2 5

A
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13

1.2 6

14

1.2 7

15

1.2 8

�

16

1.3 � Cavity

1
2.0 (Sec)

A 28.90 (gr)
2 B 29.00 (gr)
3

3.0 (Sec)
A 29.90 (gr)

4 B 30.00 (gr)
5

4.0 (Sec)
A 30.75 (gr)

6 B 30.85 (gr)
7

5.0 (Sec)
A 31.07 (gr)

8 B 31.25 (gr)
9

5.5 (Sec)
A 31.08 (gr)

10 B 31.35 (gr)
11

6.0 (Sec)
A 31.08 (gr)

12 B 31. 35 (gr)
13

6.5 (Sec)
A 31.08 (gr)

14 B 31. 35 (gr)

A
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17

2.1 1

18

2.1 2

�

�
/ / / / /

�

/ / / / / / /
/ /

19

2.1 3

�

4M+2P

� Molding Machine
� Molding Material
� Mold
� Method = Molding Condition
� Person =
� Product Design

20

2.2 1

A
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2.2 2

22

2.2 3

23

2.2 4

24

2.3

A
-378



1

Oct.2011

Module�M7�4

M7

M7�4
QC7tool �2

2

1.3 � Cavity

1
2.0 (Sec)

A 28.90 (gr)
2 B 29.00 (gr)
3

3.0 (Sec)
A 29.90 (gr)

4 B 30.00 (gr)
5

4.0 (Sec)
A 30.75 (gr)

6 B 30.85 (gr)
7

5.0 (Sec)
A 31.07 (gr)

8 B 31.25 (gr)
9

5.5 (Sec)
A 31.08 (gr)

10 B 31.35 (gr)
11

6.0 (Sec)
A 31.08 (gr)

12 B 31. 35 (gr)
13

6.5 (Sec)
A 31.08 (gr)

14 B 31. 35 (gr)

3

1.3 1

28.5

29

29.5

30

30.5

31

31.5

0 1 2 3 4 5 6 7

Sec

� Cavity
2 5

4

1.3 2

28.5

29

29.5

30

30.5

31

31.5

0 1 2 3 4 5 6 7

Sec

� Cavity
2 5

A
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5

1.3 3

Sec

� Cavity-A 2 5

Gate-seal Point

28.5

29

29.5

30

30.5

31

31.5

0 1 2 3 4 5 6 7

gr

Gate-seal
Gate

Cavity-A

6

1.3 4

Sec

� Cavity-B 2 5.5

Gate-seal Point

28.5

29

29.5

30

30.5

31

31.5

0 1 2 3 4 5 6 7

gr

Gate-seal
Gate

5.5 Sec

Cavity-B

7

1.3 5

28.5

29

29.5

30

30.5

31

31.5

0 1 2 3 4 5 6 7

0.5 Sec

Gate-seal

Sec

� Cavity-A B Cavity-B A
Gate-seal 0.5Sec 0.27gr

1.1 Sec

V P

0.27gr

Cavity-A

Cavity-B

8

1.3 5

�

� Cavity-A -B

� Cavity-A VP 5
Gate-seal

Cavity-B VP 5.5
Gate-seal

� Cavity-A Cavity-B Gate-seal 0.5 A B
Cavity Cavity-A Cavity-B

� A B Cavity
Cavity-A Cavity-B
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2.3

10

2.3 1

11

2.3 2

12

2.3 3
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2.3 4

14

2.3 1

�

15

2.3 2

�

A
-382



M7

M7�4
QC7tool

1

2012/10/29,30

Module�M7�4

2

3 4

1
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5

2

50
77.83
78.50

78.153
0.1484
78.40
77.80

6

1

Web

7

2

�

8

3

�
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9

4

�

10

5

�

11

6

�

12

7

�
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8

�

14

1

�

15

1

�

16

2
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17

1

18

2

�
1 77.83 77.91
2 77.91 77.99
3 77.99 78.07
4 78.07 78.15
5 78.15 78.23
6 78.23 78.31
7 78.31 78.39
8 78.39 78.47
9 78.47 78.55

10 78.55 78.63

19

3

20

4
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M7

M7�5

Module�M7�5

1

Feb.2013

1.

2.

3.

4.

5.

6.

7. M7�1
8. M7�1

2

QCD

�

Cp Cpk

�

3

0.05

4

A
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QC

5

1

�

� X Xbar

6

2

� � s u

� �2 s2 u2

2
n
�1 n�1

�

7

3

n

n

�

8

A
-390



� 10 �n �n �1

2 3 5 5 5 7 8 9 10 100
1 (2+3+5+5+5+7+8+9+10+100)/10=15.4

(5+7)/2=6
2 15.4

(�13.4 �12.4 �10.4 �10.4 �10.4 �8.4 �7.4 �6.4 �5.4 84.6)
2

3)
�n 2=� 2 8010.4 / 10 =801.04
�n �1�2�=� 2 8010.4 / 10 �1=890.04

4
801.04 890.04

�n =��801.04 = 28.30 �n �1�=��890.04 = 29.83
9

10 61, 74, 55, 85, 68, 72, 64, 80, 82, 59

10

1

11

1

12
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1

�1

�

13

1

�2 u
f u 0

�1 �2 … 1 2 …
�4 34

u 0 78.11 �1 �2
… 1 2 …

�3 uf
u f uf
�4 u2f

u uf u2f

14

1

�5

15

1

16
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1

�8 Xbar S

USL�(SU)LSL�(SL)

17

1

� Cp Cpk

�

18

2

� Cp Cpk

Cp

Cpk

�

�

19

(1)

� Cp Cpk

20
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(2)

21

2

17
78.2 0.3

Cp
Cp

	
0.752 	
0.554 	

	

22

7 50 100

5.35 0.05g
1

n 100
Cavity n 50
Cavity n 50
Cavity Shot �1 25
Cavity Shot �26 50

2 Cp Cp
3
4

23

�

�

�

�

M7�1

24
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M7�1

25

1

2 9

3

4

5

R

M7�1

26
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M7

M7�5

Module�M7�5

Jun.2013

1

1.

2.

3.

4.

5.

6.

2

1

�

�

�

3

� 1 2 3
� CL
�

UCL LCL
1926

W.A.Shewhart 3 3� 3

� n 1 2 6
� k 20 25

(Note) CL Center Line
UCL Upper Control Limit, LCL Lower Control Limit

4
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Shewhart
3

� 2�

5

n k

k
n=2 6

Xbar R
X1 X2 X3 X4 X5

1 19.19 19.18 19.18 19.12 19.19 19.17 0.07 
2 19.22 19.17 19.22 19.20 19.13 19.19 0.09 
3 19.19 19.14 19.21 19.18 19.16 19.18 0.07 
4 19.14 19.12 19.17 19.22 19.22 19.17 0.10 
5 19.21 19.17 19.19 19.19 19.18 19.19 0.04 
6 19.20 19.19 19.23 19.16 19.15 19.19 0.08 
7 19.19 19.16 19.17 19.23 19.19 19.19 0.07 
8 19.15 19.24 19.19 19.20 19.17 19.19 0.09 
9 19.14 19.26 19.18 19.18 19.20 19.19 0.12 

10 19.29 19.20 19.16 19.16 19.16 19.19 0.13 
11 19.18 19.17 19.14 19.12 19.17 19.16 0.06 
12 19.18 19.22 19.21 19.17 19.19 19.19 0.05 
13 19.12 19.20 19.18 19.22 19.19 19.18 0.10 
14 19.19 19.13 19.16 19.22 19.18 19.18 0.09 
15 19.20 19.19 19.15 19.14 19.29 19.19 0.15 
16 19.19 19.16 19.24 19.26 19.20 19.21 0.10 
17 19.23 19.17 19.19 19.18 19.16 19.19 0.07 
18 19.16 19.23 19.20 19.18 19.16 19.19 0.07 
19 19.15 19.19 19.17 19.20 19.16 19.17 0.05 
20 19.19 19.14 19.21 19.18 19.16 19.18 0.07 
� (k=20 25) 383.68 1.67 

19.184 0.0835 
� CL �

1

6

2

(Note)

7

QC7

1 2 3 6

7

54

8
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3

Xbar-R

Me-R

X n

np n

p n

c n

u n

9

Xbar-R

�

� Xbar R

� Xbar
R

10

Xbar-R

Xbar Xbar-bar
Xbar Xbar-bar

A2 Rbar

R Rbar
R

UCL D4 Rbar
LCL D3 Rbar

11

4

1.
and

2.

3 2 2 3
9

6

8 1 1 3
15 1 3

12
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� �

13

� �

14

R

M7-1

15

1 Xbar R

k
n=2 6

Xbar R
X1 X2 X3 X4 X5

1 19.19 19.18 19.18 19.12 19.19 19.17 0.07 
2 19.22 19.17 19.22 19.20 19.13 19.19 0.09 
3 19.19 19.14 19.21 19.18 19.16 19.18 0.07 
4 19.14 19.12 19.17 19.22 19.22 19.17 0.10 
5 19.21 19.17 19.19 19.19 19.18 19.19 0.04 
6 19.20 19.19 19.23 19.16 19.15 19.19 0.08 
7 19.19 19.16 19.17 19.23 19.19 19.19 0.07 
8 19.15 19.24 19.19 19.20 19.17 19.19 0.09 
9 19.14 19.26 19.18 19.18 19.20 19.19 0.12 

10 19.29 19.20 19.16 19.16 19.16 19.19 0.13 
11 19.18 19.17 19.14 19.12 19.17 19.16 0.06 
12 19.18 19.22 19.21 19.17 19.19 19.19 0.05 
13 19.12 19.20 19.18 19.22 19.19 19.18 0.10 
14 19.19 19.13 19.16 19.22 19.18 19.18 0.09 
15 19.20 19.19 19.15 19.14 19.29 19.19 0.15 
16 19.19 19.16 19.24 19.26 19.20 19.21 0.10 
17 19.23 19.17 19.19 19.18 19.16 19.19 0.07 
18 19.16 19.23 19.20 19.18 19.16 19.19 0.07 
19 19.15 19.19 19.17 19.20 19.16 19.17 0.05 
20 19.19 19.14 19.21 19.18 19.16 19.18 0.07 
� (k=20 25) 383.68 1.67 

19.184 0.0835 
� CL �

1

16
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-1
Xbar-bar 19.184 Rbar 0.0835

-2 A2 D3 D4

n 5
A2 0.577 D3 0 D4 2.115

-3 Xbar UCL LCL
UCL Xbar-bar + A2 Rbar 19.184 0.577 0.0835 19.232
LCL Xbar-bar A2 Rbar 19.184 0.577 0.0835 19.136

-4 R UCL LCL
UCL D4 Rbar 2.115 0.0835 0.1766
LCL D3 Rbar 0 0.0835 0

17

6.2 Xbar-R

18

A
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Jun.2013

1

M7

M7�5

Module�M7�5

6.2 Xbar-R

2

-1

Xbar
R

n 4
k 25
N 100

3

Xbar-R

Xbar Xbar-bar
Xbar Xbar-bar

A2 Rbar

R Rbar
R

UCL D4
Rbar

LCL D3
Rbar

4
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-2 Xbar-bar
Xbar-bar Xbar k 1953.035 25 78.1214

-3 Rbar
Rbar R k 5.40 25 0.216

-4 Xbar
CL Xbar-bar 78.1214

n 4 A2 0.729
UCL Xbar-bar+A2 Rbar 78.1214+0.729 0.216 78.2789
LCL Xbar-bar A2 Rbar 78.1214 0.729 0.216 77.9639

-5 R
CL Rbar 0.216

5

n 4 D3 0 D4 2.282
UCL D4 Rbar 2.282 0.216 0.493
LCL D3 Rbar 0 0.216 0

-6
Xbar R

UCL LCL 6
-7

-8 Xbar R

6

7

-9
R

Xbar 10 20

10 20 10 20

8
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2012/2/1,2

1

M7

M7�6 5S KAIZEN

Module�M7�6

1.KAIZEN� S
1.(1)
2. S
(1) S
(2) S
(3) S�( )
(4)
(5)
(6)
(7)
(8)
(9)
(10) S

3.
3.(1)

3.(2)

2

KAIZEN� S
(Just�In�Time)

��
KAIZEN

M
M KAIZEN
�

�

�

KAIZEN

KAIZEN
KAIZEN

KAIZEN KAIZEN S
KAIZEN S

(1)�
(2)� M (Man) (Machine) (Material) (Method)

KAIZEN

3

1.(1)�
�1

�2�

QS p19,25,1993,

S
TQC,TQM

,

�3 S

4
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2.

s�(Seiri) :

s�(Seiton)� :

s�(Seiso)� :

s�(Seiketsu) :

s�(sitsuke)� :

5

2.(1) S
1 S

2
S

3

4

S
6

�4
Plan:
Do:
Check:
Action:

2.(2)� S

1.�step
2.�step�
3.�Step
4.�Step
5.�step S 3
6.�step
7. step

7

�5�� S

2.(3)� S

8

A
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2.(4)�

9

�6

p47,2004.

2.(5)�

A22 A 2

First�in�,First�out

S p54�94,2006, 10

�7 �FIFO

2.(6)�

S p54�94,2006, 11

�8�

�9

�11��10

2.(7)�

12

A
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2.(8)�

S

13�12� 13�

2.(9)�
S

S

S p134�144,2006,
14

2.(10)� S
Seiri Seiton Seisou Seiketsu Sitsuke

S p16,2006,
15

S M
(

Man Method

TPM� SMED
KAIZEN

16
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3.(1)�

QS p10,11,1993, 17

3.(1)�

S S

QS p16,1993, 18

3.(1)�

19

3.(1)�

�1�

LED�
(

20
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3.(1)�

�2

�3

21

3.(2)�

22

(

�14�

3.(2)�

( (

p682004.12

23

3.(2)�

p69,2004.

�15

24
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3.(2)�

p68,2004 25

R

R

3.(2)� TPS

JIT

p91,2004 26

3.(2)�

27

S

3.(2)�

TQM
QC

TPM

VA/VE

IE

TPS
(

p74,2004.

28
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3.(2)�

p111,200
29

3.(2)�

p111�,
30

3.(2)�

�4
31

3.(2)�

(

(

�5
32
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M7

M7�7 SMED

1

SMED

2012/5/29,30

Module�M7�7

1.
1.1
1.2
1.3

2.
2.1
2.2
2.3 
2.4
2.5

3. (SMED)
3.1 SMED
3.2 SMED
3.3 SMED
3.4
3.5
3.6
3.7

2

3

�

Output Input

1.

4

�

SD

SD Shut-down 

1.

A
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5

�

OEE

� OEE
OEE

EA PR QR

1.

OEE Overall Equipment Effectiveness
EA Equipment Availability
PR Performance Rate
QR Quality Rate

6

� EA
EA 100

� PR
PR 100

� QR
QR 100

� OEE
OEE EA PR QR

1.

7

� 1 480 60 8
� EA

EA 460 60 460 100 87
� PR

PR 0.5 400 400 100 50
� QR

QR 400 8 400 100 98
� OEE

OEE 0.87 0.5 0.98 42.6

1.

8

�

EA PR QR

Tool

1.

A
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9

�

JIT

� Tool

�

1.

10

�

�

2.

11

2.

/

12

2.

SMED

A
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13

2.

14

2.

15

� SMED Single Minute Exchange
of Die 1

10

�

Single Minute

SMED
3.

16

SMED
3.
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17

SMED
�

3.

18

�

�

�

�

�

�

� 2 2

-

3.

19

�

1 10 5

2 480 240

3 360 150

4 PL 20 10

5 PL 400 180

6 30 10

7 10 5

8 300 210

3.

20

3.
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21

3.

/ /

22

�

-

3.

23

�

3.

24

�

-

3.
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25

�

�

-

3.

26

�

-

3.

27

�

-

WEB

3.

28

�

2

-

3.
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29

�

�

-

3.

30

�

PASCAL SYSTEM

3.

31

�

TECNOMAGNETE

3.

32

�

PASCAL MOLD CHANGER

3.

A
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24/Jun/2013
1

M8
M8�1
M8�2
M8�3
M8�4
M8�5

Module�M8�1
M8�2
M8�3
M8�4
M8�5

•

4

•

2

3

1.

(
2.

3.

4.

4

A
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5

2. M5�2 P4

NISSEI Escuela Texto

SM

/1 2

6

7

M8�1 �1

8

•

Silvber Streak

PA PC PET
PE PP
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M8�1 �2

•

•

• � �
�

9 10

•
•
•
•
•
•
•
•
•
•

UMG WEB

M8�1
�3

M8�2 �1

•

11

M8�2 �2 M5�1 P38

1

2.

3.

12
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M8�2 �3
M5�1 P39

1,

2,

13 14

•
•

M8�2 �4

15

•
•
•

M8�2 �5

16

•
•
•

M8�2 �6
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17

•

•
•
•

M8�2 �7 M8�3 �1

1 mm/sec MPa kg/cm2

18

19

Weld line

Jetting

Short shot

Jetting
Flash

Burned Mark Air mark

Screw position Sprue�Runner

GateMain part

Injection
Speed

M8�3 �2 M5�4 P17

End part

M8�3 �3
Short shot

20
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M8�3 �4
Jetting

21

M8�3 �5
Jetting

22

M8�3 �6
Weld line

23

M8�3 �7
Air mark

24
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M8�3 �8
Burned Mark

25

M8�3 �9
Flash

26

PL

M8�4 �1
•

V/P MPa kg/cm2 sec

27 28

Holding
Time

Warpage Flash

Sink mark Holding
Pressure

M8�4 �2
M5�4 P18
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M8�4 �3
Flash

1 2
1

29

PL

M8�4 �4
Sink mark

30

M8�4 �5
Warpage

31

M8�5 �1

•

32
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M8�5 �2

33

M8�5 �3

34
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2013/9/20

1

M8

M8�6

Module�M8�6

•

4

•

2

3

1.

(
2.

3.

4.

4
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5

2. M5�2 P4

NISSEI Escuela Texto

SM

/1 2

6

7

M8�1 �1

8

•

Silvber Streak

PA PC PET
PE PP
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M8�1 �2

•

•

• � �
�

9 10

•
•
•
•
•
•
•
•
•
•

UMG WEB

M8�1
�3

M8�2 �1

•

11

M8�2 �2 M5�1 P38

1

2.

3.

12
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M8�2 �3
M5�1 P39

1,

2,

13 14

•
•

M8�2 �4

15

•
•
•

M8�2 �5

16

•
•
•

M8�2 �6
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17

•

•
•
•

M8�2 �7 M8�3 �1

1 mm/sec MPa kg/cm2

18

19

Weld line

Jetting

Short shot

Jetting
Flash

Burned Mark Air mark

Screw position Sprue�Runner

GateMain part

Injection
Speed

M8�3 �2 M5�4 P17

End part

M8�3 �3
Short shot

20
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M8�3 �4
Jetting

21

M8�3 �5
Jetting

22

M8�3 �6
Weld line

23

M8�3 �7
Air mark

24
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M8�3 �8
Burned Mark

25

M8�3 �9
Flash

26

PL

M8�4 �1
•

V/P MPa kg/cm2 sec

27 28

Holding
Time

Warpage Flash

Sink mark Holding
Pressure

M8�4 �2
M5�4 P18
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M8�4 �3
Flash

1 2
1

29

PL

M8�4 �4
Sink mark

30

M8�4 �5
Warpage

31

M8�5 �1

•

32
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M8�5 �2

33

M8�5 �3

34
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2013/10/8

1

M8

M8�7

Module�M8�7
M8�1 P4

•

4

•

2

3

M8�7

PL

����

4

PL
�
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M8�7

5

M8�7

.

.

*

6

M8�7

7

M8�7

.

.

.

.

.

.

.

8
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M8�7

9

M8�7

.

.

10

M8�7

.

.

.

.

*

11

M8�7

12
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M8�7

.

13

2

M8�7

.

.

14

M8�7

15 16

D 1 �

M8�7
GP GB
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17

GP PL

M8�7
PL

M8�7

18

Acoplamiento por 
perno cónico

Acoplamiento por block 
cónico

19

M8�7
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	4 射出成形機のメンテナンス
	5 射出成形プロセス
	6 射出成形にお け る段取り替え
	7 製品の品質／生産管理
	8 射出成形不良と成形条件調整



