AIDA Engineering, Ltd. (1992) (Pressworking)

21 29
1 (blanking)
2 (bending and forming)
3 (crawing)
4 (compression)

21



2.1.1. ? (Blanking Group)
14 2.2
14 21
Shearing ) .
Mavel Shearing®
AHalf-blanking™  "Reciprocating blanking™*™ Notching 4
Fimsh darking ;  BLANKING GROUP Perforating
("\jne blankinjp™ Trimming"Parting Slitting
g > Q Piercing
2.2
21
Shearing
%y pS
Bevel shearing
SN
Blankin ;
: A



21 ()

Half blanking L
H i
Trimming
1
He
Notching .
3 E=
D
D
Slitting coils
strips
Parting or 2
Separating a
g* 0
Piercing L blanking
Perforating
Shaving shearing
: cutting

m —



21 ()

Reciprocating ’
blanking half-blanking "
half-blanking
burr
)
Finish blanking
Fine blanking
cushion " bur
212 77 ? (Bending and Forming)
12
2.3 12 22

Burring A Bulging

(Bending” ¢ Beading
Flanging"*» BEND & FORMING GROUP  Embossing?)

Seaming

Necking

23



2.2

10



2.2

Embossing

Necking

Bulging

Hyaro Forming

213

2.3

punch

punch

(Drawing)

punch

die

2.3

il



2.3

Drawing

Redrawing

Reverse
Drawing

Drawing with
Ironing

24

punch
die

12



214, ?
1
24

Cold Extrusion

Forward

Extrusion .
Ted

Backward

Extrusion

24

die orfice
orfice

25

punch

13



24

Forward and
Backward
BExtrusion

Impact Bxtrusion

Upsetting

Caining

Sizing

Heading

Swaging

backward extrusion

14



Forming

2.15.

3
2.1 Electrodischarge Forming

26

concentrator

2.7 Manetic Forming

15

26 Manetic
28

2.8 Electrodischarge Forming



1 Shea in 1. Bendin %. Dra |r\1'\(71 1. Cold exfrusion 1. High energy rate forming
2. B Seann 2. Formin ra n% _ 2. Fo ar xtru3|on N’ netic farmin
3. Blan % 3 Flangin 3. Reverse drawing 3 B ext[)u rodlsc arge forming
4, HalF k|n 4. Ironing 4, orvvar ackward
g Tr|mm|n D. urln extrusion
Notc IL 0. Seam r? g Impact extrusion
g émm g Hemming Setting
%mn Emziig gm ; Izmmg
18 B or ng 18 Nec ) § Heal
11 Shay g , 10, Swaging .
12 Recl %fatm blanking 12 Hydroforming 11. Coldtorging
13 F nls a[g
14. Fine blanking

29



2.2,

3
4,
o)
(clie base)

15 2

221

(5%)

(25%9)

(de)

(heat treatment)

(Stripper)

blank

(Quice)

2

(clie shoe)

17



222

(tress)

(tensile stress)

(Shear stress)

2.10

18



<,
(T = FIA= FNewon ] /[ 7Ld2/ 4 m2]

211

Ttd24

19



223

hearing Process
uimate strenth

20

80%

X« 080,

hlank

punch  die

212



1
1 1
2
3 (fracture)
224, Clearance

2.13 () clearance

Ttoifjjwnnu srmijmVIU1JJ
NWTT1In1(00ML) MD)1n0

(plastic deformation) :
(Penetration) :
(ulimate shear strength)

2

(253)
Clearance
(bur)
(') clearance

21



clearance

clearance

Clearance punch
punch  die

Clearance
clearance

2.2.5, clearance

clearance

1 clearance
burr

die

punch

die

cut band

clearance

22

13



edge redius
cut band
break
burr
215
2 Clearance
burr
2.16
3 clearance
217

2.26. '

blank  clearance

clearance

edge radius

clearance
cut band

Clearance

cut band

23



2.19

218
227, blank
blank
1 blank
2I 1
3
4, 1
228,

blanking  piercing

Vi

%

24



1

219

piercing

blanking
"3

220 '

220

blanking
22 10

piercing

0.2-1.0 mm

22

05

V2

05-10

02 .

10

25



25

229

2.2.10.

AIDA (19%)

0.51.0 2
1.0-2.0 4
2.0-3.0 6
3.0-6.0 10
Fs=Tlst [N 1
Fs=X7dt [N 1
N
, Nimm?2
,
,
,
(Stripping force)

hlank



2.2

22101

21



50%

clearance , 1

22102
! 5 2%
=02F
2211, 7 ?
(2533)

1

! (Strain hardening)

clearance

28



2212,

*

(Stripper) (cushion)
blanking piercing

AN (L3-L5)F, + (02F

(punch plate)

/

(punch guide)

29



23

(Step-head)

2.23

13

2.23

30



1 Top Shoe

2. Bottom shoe

3. Punch retainer
punch top shoe
punch retainer

4. Blanking Punch
punch

5. Stripper pad
6. Stripper guide plate

7. Gide Post Set
(top shoe)

8 De

die block die holder
die block

9. Die block

24,

Punch

punch

punch

(bottom shoe)

(clowel pin)

" (2538)



32

24.1, lay Out Scrap Strip

material strip
scrap strip
scrap strip
blank 2.24
lay out material strip
— ~1
TF F
NI cz~
=1 ] J
I pLUg 1
-
2.24 blank
lay out

strip



242, blank
blank strip
2421, ?
blank
blank strip
strip
2.25 strip
2.25
2.5
blank
strip
strip blank

strip blank

33

strip
2.25 blank
strip
strip

2.25



34

2.2 blank

layout 10-15%

2422. 2

2.26 strip
blank

double row gang die
2.26 2
strip
blank



2.26 blank

2423 3

2.2 triple-row gang diie
(washer) 2.2

2.27 hlank

2.2



2.4.3. DIE BLOCK
4

1
2
3.
4,

2431,

die block

die block

die block

2.28

die

die

15

die

strip

block

die block

die block

die block

36

die block

1.125



2.28 die
24,32, block
Klaus Schukz (2535)
60
12
16-50
2.6
()

15 18-20
1.5-3.0 20-25
3.0-4.5 25-30
4.5-6.0 30-40

6.0 40-50

die block

16

31

2.6



2.29

24.33.

4 2.30

3. Bush Die  Die Ring

Bush

2.30

(2534)
231

Ring

0.2-1.0 mm

38



die block

244,

(dowel)

231

BLACKING PUNCH

(2534)

blank

Blanking Punch

blanking punches

39



24.14.

2.32 Blanking punch

2.34

2.35 2

245 7

232 236

(Punch Plate)

2.33 Flanged punches

2.36

40



2.37

24.6.

(Stripper)

scrap strip
scrap strip

scrap strip
(solid striper plate)

die block
(spring strippers) 2.38

die block

strip
strip

41



5.
cold-rolled Steel
2.37 Solid stripper  die block
2.38 Spring Stripper
247, 7 ?

(2533)

42

progressive die

machine Steel



SCrew

(socket cap screws)

(dewels)

. socket button-head screws
. socket flat-head screws

. Stripper bolts ~ shoulder bolts

(socket set screws)

. allenuts

2.39

socket head cap

43



#j

(hexagon nuts), washers, stud, (rivet)

(socket cap
screw)  dowel pins

;! L 0.5

1/64
counterbored 1. U
3
2
dowel pins
2

2.40

dowel pins

dowel pins



(offse)

2.40

24.1.1,

5

4

dowel pins

dowel pins 2

dowel pins 2

dowel pins

241

241

45

dowel pins



die set

2.4.8.

10.

(DIE SET)
(Die Set)
10 die set
(make or manufacturer)
die set (type)

die set (size)
(material)
die holder

punch holder

bushing
guide post
shank
die set
2481, die set (type)

248.1.1. 2 (back post die sets)

46



47

Die Set guide post (back post die sets) 3

1. Die Set (reqular) (X )
2. Die Set

3. Die Set

248.1.2. 3 (Three post die set)

die set guide
post back post die sets guide post

guide post
24.8.13. 4 (four post die set)
die set  guide post4
' progressive die
carbide

24.8.14. (center post die set)

secondary operation (piercing) coining

material strip die set die set 180



strip

249,
material strip
1
2.
3
242

2410.  ?  Guide Post

quicee post

3 242
material Strip

material strip

gage pin, location pin,  stops

material

48



quide post
Quide post

quide post
quide post 4

4 quice post

243 quide post
meterial strip

243

quide post

243

49



25,

Ben-Arieh
Production Methods

3

L

2

3

Snead (1939)

L

2

(Group Technology Foundation)

Trianphyllou (1992)

Group Technology ~ Cellular manufacture, Group

2
(production flow analysis)

“type A’ “type B’



26.

? (Classification and Codling)

Snead (1989)
(Classification)
(Coding)

51



“artificial”

stainless Steel

3

@

“natural”

@

52



(taxonomy) ' !
(dlecision tree) binary logic tree
Poly tree
binary tree 244 binarytree  poly tree
frees’ 245
244 Binary tree
245 Poly tree
26.1. ? ?
3
L Monocode  Hierachical Structure E-ree

2. Polycode  Chain Structure
polycode

53

HE-



logic tree logic
3 Hytbrids monocode  polycode
monocode
polycode 246
FIRST LEVEL
MONOCODE GROUP
FORMATION
rm m rm - m 101" L
— lrm rm
SECOND LEVEL
MONOCODE GROUP
FORMATION
TWO LEVEL
POLYCODE
TT
246 Hybrid code
26.2. ?
21
21
Code digits

Binary 2 ()]

Octal 8 0,1...7

Decimal 10 1.9

Hexadecimal 16 0,1,.,9A...B

Alphanumberic 26t10  (0,1...9A...2



26.3. 1

Snead (1989) Dr. Dell Allen
1 Principle of Utiliy

2. Principle of Efficiency

3. Principle of Attribute Selection

(Significance) (permanace)

4. Principle of Relationships

5. Principle of Inclusiveness

6. Principle of Discrimination

7. Principle of Flexibility

8. Principle of Standardiization

9. Principle of Citation Order

10

(identification),

5



10

264,

Chang, Wysk

Principle of Conversion

Wang (1991)

V3

56



50

265 71 Yz

57

Opiz Hopiz  Aachen Tech University

Opiz

oz 5 (1

Opiz 247

08 & 08

28



Form code Supplementary
code

1st Digit 2nd Digit 3rd Digit 4th Digit 5th Digit Digit
part class main shape rotational plane surface additional holes

Positions
within
a digit

247 Opiz



2.8 2

0

1

Rotational parts

Nonrelational parts

Opiz
Digit 1
Part class

LID505

05<LID<3

LD 2:3

1

Dgt2
External shape,
external shape elements

0 Smooth, no shape

elements
1 No shape
= elements
[<5)
[<5)
5
2 g = Thread
2 2
L& .
35 5 Functional
groove
4 No shape
38 elements
S
=
S
55 Thread
=}
[<5)
o
= .
6 & Functional
groove

7 Functional cone

8  Operating thread

9 All others

Dgt 3
Internal shape,

internal shape elienients

No hole,
no break through

No shape
elements

|
?ﬁmd

Functional
groove

No shape
elements

Thread

Functional
groove

Functional cone
Operating thread

All others

Digit4

Plane-surface machining

oo

No surface
machining

Surface plane and/or
_curved one
direction, external

External plane surface
related by graduation
around a circle

External groove
and/or slot

External spline
(polygon)

External plane surface
and/or slot,
external spline

Internal plane surface
and/or slot

Internal spline
(polygon)

Internal and external
polygon, groove
and/or slot

All others

No gear teeth

w

With gear teeth

oo

9

Dgt5
Auxiliary holes
and gear teeth

No auxiliary hole

Axial, not on pitch
circle diameter

Axial on pitch
circle diameter

Radial, not on
pitch circle
diameter
Axial and/or radial
and/or other
direction
Axial and/or radial

on PCD and/or
other directions

Spur gear teeth

Bevel gear teeth

Other gear teeth

All others

co



2.8 2 Opiz 1 5()

e 0 R Fr?émnrg Haw?%?mwg Aodiay ﬁ;};@m

O teadtm 0 MR iy

é 1% 8.“ g Ml i RIS | @%mn
£ YR B ol o D mfm- '

i%uozwmmm E SRS % gmh 3

4 ID<iniEn 4 ARy E( 'b§§4

S

No




2.8 2

Opiz 1
Digit 1
Dimeter D or
edge length A
mm inche*
£20 £0.8
>20£50 >0.8£2.0
>50£ 100 »2.0£4.0
>100 £160 >4.0 £6.5
> 160 £ 250 >6.5£10.0
>250 £ 400 >10.0 £16.0
>400 £ 600 >16.0£25.0
>600£ 1000 >25.0 £40.0
> 1000 £ 2000 >40.0 £ 80.0
>20 >80.0

Ot 2

Material

Cast iron

Modular graphitic cast
iron and malleable cast Iron

Milo’ steel 26.5 tonf/in.1

Hard steel >26.5 tonf/in.1

heat-treatable low-carbon and case-

hardening steel, not heat treated

Steel 2 and 3
heat treated

Alloy steel
(not heat treated)

Alloy steel
heat treated

Nonferrous metal

Light alloy

Other meterlals

Ouit3

Internal form
Round bar, blank

Round bar, bright
drawn

Bar: triangular, square,
hexagonal, others

Tubing

Angie, -, T-, and
similar sections

Sheet

Plate and stabs

Cast or forged
components

Welded assembly

Premachined components

Ogt4
Dimeter D or
edge length A

No accuracy specified

2and 3

2 and 4

2and5

3and 4

2+3+4+45



KK-3

26.6.

KK-3

KK-3

7 KK3

KK-3
The Janpan Society for the Promotion of Machine Industry (JSPMI)

100

29 210

62



29

Digit

© ©0o ~N o o1 A w DD

N N P PP —
l—‘CDLCDOO\IC)ﬁ()‘l-bCA.)I\)I:“‘(D

KK-3

(Rotational components)

General classification
Detail classification
General classification
Detail classification

ltems
Parts
name
 Chief Length
dimensions Diameter

Primary shapes and ratio of major dimensions

F&TS-aT B ¢ o=

Accuracy

External
surface

Internal
surface

End surface

Nonconcentric
holes

External surface and outer primary shape
Concentric screw threaded parts
Functional cut-off parts

Extraordinary shaped parts

Forming

Cylindrical surface

Internal primary shape

Internal curved surface

Internal flat surface and cylindrical surface

Regularly located holes
Special holes

Noncutting process



[a)]

[N

nNo

wW

o~

2.10 KK-3
(R

Spur,
Gears hérl)i
gear(s

W Sha S, Spi d|e
LCJ spindles méglrrE%nve

8 MAN puleyy

1 Gwdmg leeves,
a. US |ng

0 Collr()

1,2

1

Intern%

gear(s

Counter

shaft

Clutch

iy

Socket,
spacer

I;Qgg&? Ecs%earl}ttric

Braket(s) Impeller(s) Piston(s)

6 7 8 9 I
Spiocke Sgggiral RUG  otherls)  Gears
Splined Round  Round  Shaffs
O cross st G casltj{r]wg spmc[j\es
other(s)  Flange  Chuck(s) mh kn

platg%s p‘ggee Cam(s) ~ Others ijgltlgg

Spool(s) %@d Screw(s) ~ Others %’g{t‘g



26.1

268,

MICLASS

MICLASS

DCLASS

DCLASS

65



DCLASS

DCLASS 2.48

PART FAMILY CODE

FORM
BASIC SHAPE FEA?URES SIZE  PRECISION ~ MATERIAL
2 3 2 A 1

8-DIGIT CODE

248 DCLASS



249

B32
B33

S8



68

2.1, (Group Technology Applications)

Snead (1989) group technology 2

1 The family formation and retrieval design retrieval, cellular
manufacturing, variant process planning  tooling standardization

2 Structured analysis and decision making generative process
planning, parametic or generative design  generative software selection

211 ? (Major Applications)
L (design standardization) :
(part name) (art number) U

(art design standardization)

2 (process planning) , ,

(capacity)



3 (cellular manufacturing) -

212. 7 ?

output input

group technology



2121 L (Design Standardization)
|
2.1.2.2. ? (Concept)
(drawing) (qroup technology code)
“hit’
“partial hit’ “miss”

250

70



28,

5

250

(Database System)

(2534)

GT

n



251

252

251

72



Application

Program
Doy

1 . Database

«ll

Application 1

Program
!

252

DBMS

253

£ nmm Application

Program
M me

Application | DBMS
Program j
mmmemmm (BS6Sm e m m

Application
Program

253 DBMS

73



281

282.

(DBVS)

DBMS

74



attribute

attribute |

233, ?

DBMS

75



16

60

76



284, !
(normal form)
B atfribute A
attribute 1 ) B
B 1
attribute A
1 attribute R A
2 A attribute
1
attribute
attribute
3
1 1(INF)
2 2 (2NF)

3 3 (3NF)

17

attribute (A
A A

attribute A

(nonkey attribute)

2NF



285,

2.86.

?

(database) :

(Data-Entry Forms) .

(Reports) :

(Menu) :

(Query Language)

(Application Programs) :

78



attribute,

254

19



2.4

29, (Computer Aided Design : CAD)
& (2539) CAD *
CAD (Computer Aicled Design)
CAD
CAD ,
2 3 CAD

(Wire Frame Model)

80



(Solid Mode)

255

Variational Geometry

first/ Dimension - after)

(

Interface  EDS, 1997)
CAD
Variational Geometry

(Sketch -

81



82

Feature-Based Modeling
2.56 Feature-Based Modeling ( , 2539)
Bidirectional Associativity 3
CAD 2 3
2
2 3

2.73

251 Bidrectional Associativity



291 (Parametric-base System)

MacKrell (1993) (Parametric-Technology)
(Paramatric solids modeling program) 1987
CADICAM
(Constraint-based solids modeling)

1970
CAD

(Sketch) (layout)

83
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