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A Study on the Formability Factors of Axisymmetric Multi-Stage

Deep Drawing Processes

E. G. Yoh', S. H. Jo™, Y. S. Lee™

ABSTRACT

A good drawability of material itself is required.
To improve the formability in deep drawing
process. Besides that bending resistance should be
reduced by increasing die round appropriately,
drawing load should be minimized by improving
the [ubricant condition between die and material,
and breaking load should be increased by selecting
a pertinent punch round and by augmenting the
friction In this study, a
multi-stage deep drawing process is analyzed using
ABAQUS, the effects of formability factors. Such
punch-die clearance and

resistance in  punch.

as die shoulder radius,
friction coefficient are investigated.

Key words : Multi-stage deep drawing(thet7] Y=
%), Die shoulder radius(t}o)I&ut7), Form-
ability factor(d & J12p)
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Fig. 1 FE models for analysis
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Fig. 2 Block diagram of process sequence
design in axisymmetric deep drawing

Table 1 Material properties of SPCC

Young's modulus(GPa) 200
Poisson's ratio 03
Yield stress(MPa) 380
Tensil strength(MPa) 760
Friction coefficient 0.02 - 0.05
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Fig. 3 Comparison of punch force among
the different clearance in the
Arawing process
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among the different clearance in
the drawing process
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Fig. 5 Comparison of punch force among
the different die shoulder radius
in the drawing process
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Fig. 6 Comparison of blank’s thickness
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Fig. 7 Comparison of punch force among
the different friction coeffisation in
the drawing process

W% 2AolE ARsFo) BEB e utnoly
2 %o Qs YFo] PolEAVTE s o
2 sh&o) Aetatale Azt

4.3 &

2 d7dMde e 9=29 743 gloly
EA, tholdl mAzl WA, vlael uge] ofu
I TIATHE ZAE] Sstel ABAQUS 84
Tzade B FRLLANE $UR AT o
&% 2 AES AL 4 AN

O 1% =293 9529 g0 WY o 2
Aol EANRAZ 27] FARE o FHIRT, o
28 BAZH 09 10t9] B9 £A) FAX 2o
A ofolold Aol Yoy,

—_  4.0x10°

©

L

@  20x10°

&

= 0.0

17}

S .

T -20x10°

5

S 4.0x10° %
S —=— Die’s side Blank
g -6.0x10%4| —°— Punch's side Blank

T T T T
0 3 10 15 20

Original Radial Distance from Center (mm)

(a) 1st drawing process

4.0x10°

2.0x10°

0.0

-2.0x10°

(]
-4.0x10" ~x-— Dig's side Blank
-~—o— Punch’s side Blank

-6.0x10"

Circumferential Stress (Pa)

0 5 10 15 20
Original Radial Distance from Center (mm)

(b) reverse drawing process
Fig. 8 Comparison of blank circumferential
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