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Abstract

Net shape forging technologies give many effects into the costs and qualities for the finished products. So, the studies
to reduce the additional machining amount are very important in forging industry. Specially, there are two main topics in
cold forging industry, such as, tool life and precision forging. In this study, new forging technique was proposed to
eliminate the machining process for fixing up the length and improve the lead accuracy of gear. The luck-up hub is
manufactured through many processes, such as upsetting, piercing and direct extrusion. The gear is formed in direct
extrusion process; however, lead accuracy of the gear is over allowance limit. Therefore, the additional sizing process
must be added. In this study, process design for closed-die forging of a lock-up hub used for a component of automobile
transmission was made using three-dimensional finite element simulations, and the strain distributions and velocity
distributions are investigated through the post processor. The rigid-plastic finite-element method for back pressure forging
has been used in order to reduce development time and die cost. Using the FEM simulation, we found the optimum value
of back pressure. The prototypes of lock-up hub parts were forged into the net-shape. In the experiment, lead precision of
tooth are measured by the CCMM(Contact Coordinate Measuring Machine). The dimensional accuracy of forged part was

improved up to the 40% when back press was applied.

Key Words : FEM, Back Pressure Forming, Net-shape, Direct Extrusion, Lead Precision

1. M 8

dgazrlee Aol ¥, AR o8&l
wou, AT AT AU} i, AE A
A Sgol $4ARE AFA, BT/F 44 A
Wo) 4R WY RES ) HgHn
=3 AUdzlEe AZAFA AUe e
g A5E BRI Pgozd wx ¥

—

BRI AATYE B ASdTA

2. Dept. of Materials Sciences and Engineering, Nagoya
University, Furo—cho, Chikusa~ku, Nagoya

# WA FEA AT R ARATL,

E-mail’ lys1668@kims.re.kr

124 /=22 47138 X /A 173 HM2ZE, 20084

< A3t AUrE ARstux =93t
T Fda Y @ZF©Net Shape Forged
Partye A3l d= A&7 SUH8ER 9 1975,
ol d&9 dx 7 =4S Ao
W g =9 47 FAES
I~
-



Wl AEgre

%;z;]tl_,] xﬂx H e ﬁ
A NN HFAF o127
oz Xﬂz 2oy l‘i—HJ geAd
7171 918l 7)€ &= Feiet o A
71%5 At W38 7% (Back  Pressure
Forming)°| & @2 ZA A &AAl9 #F £E2 %
d3t Aoz AHojgo=zH AFPFo Host

Y
i
_, OH
oﬁL (TS 05

Loy
s il
&

l‘

IgeI, 28 AL JUEE T8 AU+ AE
A% 4 FELLANE IEstel g
34 gee uw & Avsgon, e 3
F42 iom A 2A BAAE AN
FHUYL T3l A SRR e A

o s 74]*}%. HH?J; S o]&3ted 800[ton]
Ze|aoA wikE e 7P%L T UEEF 55 Hol
AL ol &3] AFS TP, AF IR
A9 d=gUEg S A WEH 3 44
27 7|(Contact Coordinate Measuring Machine)& A
saisie. AIAAES AT Y3ad) 9
71E Adged 3 Az AFSL F=A4
245990 Fig 1¢ 493 M9
E }1\_"1 ]’1 /\/\E]-~

fotr mIj
/iy :°.‘=‘ 2

g v

$ o]l &3 Lock-up Hub®] AEAZ

Z1ge] #F A7

Table 1 Chemical composition of S25C
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Fig. 2 Flow stress of S25C by the Compression test
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Fig. 1 Experimental and FE-Analysis procedures to
investigate the Back pressure forming
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Fig. 4 The model and die design used FE-Analysis

Table 2 The FE-Analysis conditions
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Workpiece Rigid-plastic model
Die Rigid body
Count Punch speed 100mm/sec
Pre Knock-out punch 0.5 ~ 4[ton]
Processor The number of mesh 83066¢a

Raw material

S25C(AISI-1025)

Die material

SKH51(AISI-M2)

Solving time

Direct Extrusion(8hr)

Back forming (32hr)
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(b) Analysis results for back pressure
Fig. 5 The forming analysis results using Rigid-plastic
FEM
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(b) Back pressure forming
Fig. 6 The comparison analysis of flow velocity in the
final product
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(b) Direct Extrusion
Fig. 7 The distribution of effective strain for FE-
Analysis results

@ Load Value Comparison
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(a) FE-Analysis results
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(b) Load value comparison
Fig. 8 Comparison of load value on the FE-
analysis and Experiment
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Fig. 9 The comparison of the final product on the
Experiment and FEM Analysis
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Fig.10 The measurement results of lead precision
using the CCMM
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