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A Study on the process planning of Deep
drawing using personal computer
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ABSTRACT

This paper describes a computer aided procCess planning system called
“Deep-Drawing ”, « Deep-Drawing ” is designed for the drawing sequence
of cylindrical and rectangular cups with or without taper and flange,
The computer program has written in BASIC language with personal co-
mputer, Design Rules for process planning are formulated from process
limitation, plasticity theory and experimental results including the
know-how of many manufacturing factories.

“ Deep-Drawing ” Capabilities include the analysis of drawing seque-
nce by the determination of optimal drawing ratio, the determination
of intermediate shape, dimensions, punch and die radius etc,, the calc-
ulation of drawing loads and blank holder force to perform each draw -

-ing step, and the graphic outputs for the operation sheet.
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DATA BASE

of geometric
description
- Cup products
nateriale
- Trimming
tolerance

Handling system

RULE
BASE

SYSTEX

INPUT

HODULE

Drawing of final cup gdeonetry
- Selection of cup materinl

1

BLANK

MODULE

sizeco

- Determination of shapes and

of blank materini

¥

OFERATION TYPE HODULE

- First

drawing -Flanging

- Conventional redrawing
- Reverse redrawing -Tapering

¥

TOOL SHAPE MODULE

Punech

redius lipit

Die radius limit
- Die clearance limit

¥

OPERATION PARAMETER MODULE

Linit
Linit
Limit
Blank

[

first.drnuing ratio

conventional redrawing ratio

reverse redrawving rstio
holder pressure limit

¥

PASS DIVISION HODULE

- Number of intermediate step
~ Optinun of each stesp

]

OUTPUT MODULE

- Graphic generation of processes
configuraticn
- Documentation of process design

* Punch force % Drawing ratio
* Punch radius * Die clearance
* Die radius

* Blank holder force

Fig.1 Block diagram of CAPP System
for deep drawing
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Redrawing ratio after heat treatment

END

Fig.2 Flow Chart for redrawing ratio
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END

Rodrawing Roution

DRF = DR1-DR2-DR3
1

{
LDR(2),D(2),H(2).
RD(2),FBH(2)

(2

DR1 = LDR(1)
DR2 = LDR(2)
DR3 = DRF/DR1-DR2

DR2 = LDR(IT>—

= Three step

| More pass division is needquj

END

Fig.3 Flow chart of pass division
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Fig.4 Schematic profile of wall-thic-
kness change in a flanged CUP

- (first drawing )

Fig.5

Schematic Profile of wall thic-
kness changes in a flanged CUP
( redrawing )

been no wall-thickness changes.
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Fig.6 The hard copy of input data for '
indrical CUP (without fI- RDRI=1.25 d2= 94,08 swd= 28,74 RD2: 4.8l
a cylindrica (i thou h2: 130,18 FBH2: 258,62 Fdniz 9489%
ange and taper ) ‘
RDR2=1.18 L d3= £0.00 smi= 28,67 RD3:= 3.85
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pass division drawing tolerance 10 nm )
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Fig.9 The hard copy of output for cy-

lindrical CUP (D
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" 2. drawing cup size dimension input "

8) flange taper rectangur cup
hottom width (BL)=? 8@
hottow length (B2)=? 108
rin width (L1)=? 16@
rin lenght (L2)=? 108
width slope (51)=7 30
length slope {52)=7 30
thickness (1)=7 1
hottow radius (R1)=? 5

cornep padius (R2)=? 18

Rll
R ., 0
e g v
l"» { B3 2

flange width (F1)=? 118
flange length (F2)z? 136
matepial (AISI)=? 1066

Fig.10 The hard copy of input data for rectangular CUP
(with flange and taper )



calculate biank size and shape

{ s ;
trinming tolerance (drs2)=? 8 5 |
~ blank area (h0)= 13575.37 J
equivalent blank digmeter (D0)- 131,5046 “J¥—-d

Fig.11 Blank development of rectangu-
lar CUP (with flange and
taper )

Modify hlank drawing

|
|
| |
1% |
S ,i- .......... 98. 4164
|
|

Fig.12 Practical blank devel opment of
rectangulor CUP (with flange
and taper )

“ maximum drawing depth and width

maxinum drawing ratio(mi)=2,08
Waximum stress diameter(ki)=@.86

it is possible to make tapering
it is possible to make flange

stpess (stpg) 30,3904
ﬁunch force (¥f8) 10841, 28
lank holder

orce(fbh8) 2330.283

160 88

Fig.13 The hard copy of output for rectangular CUP
(with flange and taper )
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