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A Study on the Process Planning and Die Design
of Hot Forging for Axisymmetric Parts( I)

J. C. Choi*, B. M. Kim* S. W. Kim*, J. S. Lee™*, S. S. Hong™*, N. H. Kim*™*

ABSTRACT

This paper describes some research of Computer-Aided Process Planning and Die Design of
Hot Forging for axisymmetric parts produced by the press. An approach to the system is based
on knowledge based system. The system has been written in AutoLisp with personal computer.
Knowledges for process planning & die design are extracted from the plasticity theories, hand-
books, relevent references and empirical know-how of field experts in hot forging companies. The
developed system is composed of five main modules, such as input module, process planning mo-
dule, die design module, flow simulation module and output module which are used independently
or in all. The final output is generated in graphic from, The developed system which aids desig-
ner provides powerful capabilities for process planning and die design of hot forging. This system

also provides approximate flow pattern.
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DATABASE — > INPUT MODULE = - — Equipment
>— : Material
Density Product Shape
Specific Heat Process Variable
Heat Transfer coef.
Thermal expan coef.
Conductivity Parting Line
Flow Stress Shape Parameters
PROCESS DESIGN MODULE  |—-»— Billet Dimensions
Finisher Design
Preform Design
KNOWLEDGE BASE |—»—
Parting Line v Flash Design
Shape Factor Gutter Design
Process Number DIE DESIGN MODULE —»— Preform Die Design
Flash - Die Block Layouts
Gutter
Forging Sequence
Stress and Force Blank list
Metal Flow y Die List
'—

FLOW SIMULATION MODULE

Natural Surface

y

Inter shape
Temperature
Stress and Force

Final Drawing

OUTPUT MODULE

Billet Drawing
Finisher Drawing

Fig. 1. Block diagrarri for hot forging system,

Preform Drawing
Blocker drawing
Simulation Shape
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EQUIPMENTS INPUT DATA
1. Gravity Drop Hammer
Anvil Hammer
: 2. Power Drop Hammer
HAMMERS .
CounterBlow Hammer 3. CounterBlow Hammer
SCREW PRESS 4. Screw Press
MECHANICAL PRESS 5. Mechanical Press
HYDRAULIC PRESS 6. Hydraulic Press
Select the Number —————— :@ 6
< 0.06 -0.3>

W Hydraulic Press Velocity <m/s > : 0,07
Fig. 2. Input data for equipment.

INPUT
MATERIAL SELECTION DIE MATERIAL INPUT Forging Parameter
1. Stesl SKDI2  SKH3 . :
2. Aluminua SKDI1  SKS4l B Initial Die Temperature < °C> :200.0
3. Copper SKD} SCM4 .
4. Titaniua SKD61  SNCM8 B Initial Blank Temperature < °C> : 1150.0
5. Various Metals SKH9 GTi50
8 Not existing Skis4 B Friction Factor (m) 0.3
; i <m> :0.
Selcet the Number : 1 Die material name : SKD12 - Interface (Cavxt.y/Dle; < III) : 0.3
Hardness < HrC > : 58 - Interface (Flash /Die ] EALE
i Ratio 1 4.0
Material List I STEEL W Forging
<EA> : 1000
1015 1055 50100.s  H_26.a  316SS W Lot Size EA
1018 1060 52100 301SS_a 4035S
1016_a 1060_a Alloy 302SS_a SS_a ig. 4. Input data for forgin rameters.
1018 1095_a  Mn_Si 30285 b SS_b Fig. 4. Tnp ging pa
1025 1115 Cr_Si 3028S_c HARAG
1043 4337.a  Dia 30958 .
1045.a  926_a H_13 31088 v)el &g [utE fdzZdlaz AFsdE
Material Exist ? < Y/N»> L § “‘Hg :'0"16‘ D?‘l D"O]}ézﬂoﬂ Zj'%iﬂ- %Ej‘ﬂ]- — 7é
Material Selection ¢ 1015 = S
g AxataAd ek
Fig. 3. Input data for product and die material. Fig. 2,3,4% 8285 veld 2o 2 Fig
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Fig. 8. Qutput for process variables.
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Fig. 5. Output for final product.
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PREFORM METHOD

1. UPSETTING PROCESS  (BILLET HEIGHT)

( CURVATURE % )
( INTERACTIVE )

BLOCKER_DESIGN
BLOCKER_DESIGN

@

4. RADIAL_DISTRIBUTION ( MAX. RADIUS )

5. RADIAL_DISTRIBUTION ( INTERACTIVE )

Select the Number : 1

Fig. 9. Input data for preform design,

. unn "
(f 1
Porce 1857.018
P_ave a.632
Tem8B uR.ITS
Temd 201995 iR
| Seve

Fig. 10. Output for simple upsetting design.

— ¢
P.N.U.
Fig. 11. Output for blocker design.
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Fig. 12. Output for blocker design(interactive).
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e
Iy

Fores 12688.040
P_ave nere

Temb -t g

Tomd 000K |

Fig. 13. Output for preform design(radial metal
distribution).
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X_200(TON)
800.0

270.0 4
240.0 1
210.0
1680.0
150.0

120.0 ¢
ﬂﬁ:_ e
W 0.0
= 90.0
. :‘W " ‘ Um
‘v_v 0.0 46.0 92.0 136.0 184.0 230:0

Fig. 14. Flow simulation(billet : finisher)

/
.

X_50.0(TON)

0.0 X_1.0(mm)
0.0 480 §20 1380 184.0 2300

(e

Fig. 15. Flow simulation(billet : blocker)
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——v__ “'us 25 40 40 eomamers )
0.0 20 40 6.0 8.0 10.012.014.0

Fig. 16. Flow simulation(blocker : finisher)

X_20.0(TON)
320.0

288.0 1

256.0 1

1€0.( ¢

224.0 1
128

N
N

V .
N

3201
0.0 . -1X_1.0¢mm)

0.0 480 96.0 144.0 192.0 2400

Fig. 17. Flow simulation(open die forging)
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