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Process Design for Hot Forging of Asymmetric to Symmetric Rib-Web
Shape Steel

Hae Yong Cho, Ki Joung Lee, Jong Ung Choi, Chang Yong Jo and Hak Kyu Lee

Key Words: Process Design(¥ 72 7]), Hot Forging(d

7F32), Asymmetric(H] th &), Symmetric( &)

Abstract

Process design of hot forging, asymmetric to symmetric rib-web shape steel, which is used for the
turnout of railway express has been investigated. Owing to the big difference in shape between the
initial billet and the final forged product, it is impossible to hot forge the rail in a single step.
Therefore, multi step forging as well as die design for each step are necessary for the production. The
deformation behavior during hot forging has been analyzed by the numerical simulation through
commercial FEA software, DEFORM'™-2D. Modification of the design and repeated simulation have
been carried out on the basis of the simulation result. For comparison with the simulation results, flow
analysis experiment using plasticine has been also carried out. The results of the flow analysis
experiment showed good agreement with those of the simulation. Therefore, the developed process

design could be applied to the actual production.

.M 2

A7tgze AAGLE olidM wF Fu
o 2R U wE B oo FHL ¥
of HEAES A& We axsbERelt o
ez FAAAE AY 9AzAS wgern 3
& 359 %, FB2, Y9 2ol o
Ag, wtAAE Lo B WUFEZ QA
a7] Wil T2 A% Az AP Al
DELS %4.1332 AAe] ARt EA
of wl A4 o2 dA 2 FHOE Rlde B
& Ao o Al 7+ 2 Ane] GuE zY

t ARG, B, FEYSn ) AE Y
E-mail : hycho@cbucc.chungbuk.ac.kr
TEL : (043)261-2464 FAX : (043)263-2448
* LGAHAF)
*»* F@R7A AT
o (Fddadde

g 5 Atk S ARG olgslel T A
Agtn ARl MALZM AR PelH
5 AW ARHeH o TN AR
@ At Aug Azste Aok Pre Ay

Har gkt

DEFORMS o] &3 sl e ward 572 d3t
up o] ohgk A7tz FFNAM A FHo)
=(3)

e ddgks s14180al Qingbin HVE
AISII045 T2 3% Agterze] A 97EE A
Booldste FRPLES) dxrLro] g
8} Araholeh. Doege 5 29 7]of, A7
o] B AVHERE A& AF A7) ¢



Hd Y elu-grygoeiey gy fga-durygdoze 4

A7t o9} #/AUH AT 7%«1 e AAol

B oATdM e AT o tAsye A
AtEE gegng iééi% iy el
KS7087} E7]71elA A A<l KS60KG= 34

Walal= pzhe] w@de Azt
e3te s ATz 17U DEFORMTM-2Di A

doldste] FAMA & F, Zeh2=Eil(plasticine)

A (e}
2 FHAE AaA

& ol &sq FEATE i’**“z}"@ﬁ Aldelold
of o3t AL Hestaa ALk
2. FERA 4
2.1 Mty

2EAE HYe Br)7E Fig 13 22 HBH

(a) Photograph of turnouts

- 1470 -
_ — B
. _ ' KS60KG Vs
.\ Ce i - bl 7"
¥ ksros  /
S
) ‘ 7-1;» e :
P 7en
SR (R PO
| i
1 7N '
{ A
| |
~ _— / '

(b) Schematic comparison of the two
rail shapes

Fig. 1 Shape of transformed parts
from KS70S to KS60KG in
turrouts
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Table 1 Thermal properties of materials

. Thermal conductivity | Heat capacity
Material 4
(N/K: s) (N/m”: K)
Al
St ,‘055 27.56 550
(rail)
AlIST H-1
S . 3 30 650
(die)
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Fig. 2 Schematic illustration of forging
dies

Fig. 3 Folding initiation by small fillet
angle( 45 °) of moving die and

inserts initiation

Fig. 4 Folding initiation between
rib and web by top die
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(a) The end of the 1st process
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(b) The end of the 5th process

Fig. 5 Simulated forging process Mode]_1
(die wvelocity 2.0 mm/s, preheating
100T)
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Fig. 6 Impressed load according to the

side die
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Fig. 8 Comparisons of final forged
product and desired shape
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(b) Top die

Fig. 9 Impressed load according to the
side and top die
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Fig. 11 Comparisons of experimental result and
FEM simulation after the first process
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Fig. 12 Experimental result after final

stage
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