Ghardul g aksl 4 42191 495 (20044 95)

Journal of the Korean Society of Precision Engineering Vol. 21, No. 9, September 2004.

E20)a HE YUTEE MEIMIAY e
_cietEn Yo SRR ¥ HAHMA -

ae, =HEY, 2 ¥, AYE”, A

Development of Expert System for Cold Forging
of Axisymmetric Product
- Horizontal Split and Optimal Design of Multi-former Die Set -

Chul-Woo Park’, Cheon-Soo Cho™, Chul Kim®, Young-Ho Kim™™" and Jae-Chan Choi

ABSTRACT

This paper deals with an automated computer-aided process planning and die design system by which
designer can determine operation sequences even if they have a little experience in process planning and die
design for axisymmetric products. An attempt is made to link programs incorporating a number of expert design
rules with the process variables obtained by commercial FEM softwares, DEFORM and ANSYS, to form a useful
package. The system is composed of four main modules. The process planning and the die design modules
consider several factors, such as the complexities of preform geometry, punch and die profiles, specifications of
available multi former, and the availability of standard parts. They can provide a flexible process based on either
the reduction in the number of forming sequences by combining the possible two processes in sequence, or the
reduction of deviation of the distribution on the level of the required forming loads by controlling the forming
ratios. Especially in die design module an optimal design technique and horizontal split die were investigated for
determining appropriate dimensions of components of multi-former die set. It is constructed that the proposed
method can be beneficial for improving the tool life of die set at practice.
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(c) In case of the billet diameter, 23.93mm
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Fig. 5 Automated process planning drawings
generated according to the design rules
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Fig. 6 Effective stresses for the trap extrusion with

the ratio, 60%
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Table 1 Mechanical properties of the workpiece, die . | p— l
and stress ring
AISI 1045 | W.C. | SKD 61 (c)
(Workpiece) | (Insert) .| (Ring) Fig.8 Three cases for optimizing stresses of the die
Modulus of set with a single stress ring
Elasticity 20,000 465,000 | 212,000
(Kgf/mmz) Fig. ()t FHAHE ¢F°] FAHAT F
Poisson o] P& AEY BAXF 8 AYHER
Ratio 03 04 | 03 @70 Msd AL ANES AR 2y
Hardness o] Ay 73-—] H3slojn, Fig. 8(b)y= UAXES 1
(HRA) ) 920 1 710 2P AAAAREFF] MstetE Foln
Yield Stress Fig. 8(c)= B3R 97 o= A= &&o| 7}
(Kgf/mmz) 54.08 273.7 117.2 =3 79|t}
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Table 2 Dimensions of outer diameters of insert and
stress ring

outer diameter | outer diameter of
. . clearance(mm)
of insert(mm) | stress ring(mm)
casel 56 110 0.14
case2 58 110 0.14
case3 60 110 0.14
case4 62 110 0.14
case5 64 110 0.14
caseb 66 110 0.14
case7 68 110 0.14
case8 70 110 0.14
[ —+—casel -—w-case2 case3 - cased
: —%—case5 —e—case6 ——case7 ——case8
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Fig. 9 Hoop stress in the inner diameter of insert

according to the diameter ratios

Fig. 10 Effective stress in the inner diameter of
stress ring according to the diameter ratios
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Fig. 11 Hoop stress in the inner diameter of insert
according to interferences
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Fig. 12 Effective stress in the inner diameter of
stress ring according to interferences
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Fig. 14 Tangential stresses of the die insert for the
trap extrusion with the extrusion ratio, 60%
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