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The Technology to Control the Flow Velocity of Non-Symmetric
Rib-Web Shape Hot Forged Part

Young-Seon Lee*, Jung-Hwan Lee*

ABSTRACT

Precision forging technology that can control flow velocity of workpiece have been developed to minimize the
amounts of machining. To get the uniform rib length, flow velocity distribution is needed to be estimated and
controlled. Computer-aided design is known for very effective to estimate the deformation behavior and design

‘he die for controlling the flow velocity.

nvestigated using the DEFORM-2D about rib-web shape parts.
The applied load of back pressure forming is lower than that of

‘he back pressure at end section of rib.

In this study, die design to control the deformation velocity are

Also we can get uniform rib length by enforcihg

wonventional forging. These results are analysed and confirmed by the experiment.

Key Words : Al alloys(Al§ <), Die Design(F 847, Precision Forging(3 ¥ v%), FEM.(F3a2H),
Rib-Web Shape Forging(2] B-91H &4 ©x), Back Pressure Forming(¥l}8 &), Flow
Velocity(f5 &%=
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Table 1 Material input data used in the F.EM.

analysis
Workpiece Die
Material Name Al 7075 AHS SKD61
200,000 ~
v | e | | 1500
Mechanical - : Mpa
X Poisson's
Properties ) 0.33 0.33 0.295
Ratio
Flow DEFORM | Experime | DEFORM
Stress D.B."” nt DB.”
Thermal
Expansion 7.7e-3 7.3e-4 14.9¢-6
Co. (/T)
Thermal
Thermal | Conductivity | 129.85 196.85 35.06
Data (N/sec./C)
Heat
Capacity 2.6913 2.341 3.5624
(Nfmm’/C)
Emissivity 0.6 0.5 0.6
Mol ALRE 27) f¥ed Rde I¥ 33
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Fig. 1 The appearance of wing rib

Fig. 2 The variation of rib length of wing-rib forged
part
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Iig. 3 The initial mesh system of wing-rib forging
simulation
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Fig. 4 Rib height variation of wing rib
(DEFORM-2D Results)
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Fig. 5 Strain distribution of wing-rib forged part
(DEFORM-3D Results)
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Fig.6 Rib height variation of forged part according to
the stroke
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Fig. 7 The rib variation improved by modifying the
corner radius and controlling the velocity

3. HigtMda g ol 88t £ Hof

(d)



A A17d A3

”/] 85 °ﬂ“ el

é
n}»_%r‘ﬂd

o
)

3 M
¥ ]%‘%} T At HH%L
g A S& ol gste] WA
Y Fof] BEpA]A 7}'?;"3]"
13 9o Higt Y] ¢
v O 9ol & 2)}; ] 3} (Main Pressure)
o o3k A3 bEHA] AEF- 9| (WebF)o] HEkH
= A§ 3 (Free Surface)°] olA Fm=z At
A 9 o 2de) Aalg & Ik e
48 zv)o] HHG v H°L(Back Pressure)

,] adtﬂ—/{] m
4= olth 3 A
f]‘g ﬂol/} Q!
3

}:_O_U% 6‘}-’«9] 1 |

oy do
oft T

to

EL

'1 -"6}74] klUr
ko] AxE v g4
g Zololl Hazp M LA ek
<1]_/E7]- 7bFedhe MojFa vk A

71 oe H4 o3 /1#: 7hed A4
% Aol 7 Fas oAl A )
de MAEE %’4611 T"r?'fw* 6}1*4% o} &-3t3it.
Aol AbgE BAAXE E 19 o 1y 112
7] FEeaRds el v a¥ 128
Hehs AEA7IA e A9o HEAR] Al
H3ted KA G o] &3tef vl Ao )
& 7S W= 570 @y Zelrk SdEA A
& HoFa vy o9 e wigkd g &L
Ao dRMAY AT Ao dxdFe] 34
5| 715 e S B4 F dv] Wi gzs)
F we 2 vk ¥ 132 wigh 2
: - vEhda ledl, 28AM AT
1 (Rib)= ?&%Ol Al zpglol wie) Fr1E
sH7- Fx]of] wfigte] 2Hg
= AR ﬁdil o 247k FEFE e Al
Hj gt AR A s Aol A7 HE

N

Har

=

ﬂllM‘_1

o

i
ol
-
N
tlo

-

o
ol
=
8,
N
R
os]
fr

Ol

>

o tfr o

o L IT o g of
‘O‘Lr

e o o
#
@
Ir

w)

213

9t A"E ez Aok AgEe 2eex
2E P19 A$E fER Eo) AFEHE ALY
oA AA Al dFEF7I7E dold T AAAdEH

o] o] FAARAN stF T/ A9 gler &
F R 237t AEFs= AHY DEAAA F
A% 3% S/ dEhda gl wbde] el
gH dolg #dst & & v A& wdEd 49
MPaoj &= &5 Aol wjgte] 285 = A3 B
Tl A 28wk e A7) vk sFo] Futd

F 4RAA) 247 RFHE AW ¢ F9lo]
EE37] 7HA) oA A e §hEo] o] Rl %
HAZ AT oz Yol o|RAT} md Hu A

9 332 A4 gYo) 483 pas) B9} )
T e o P1o) A% BTk o 20% AE
grge ¢ 4 o,

(Section View)

(Front View)

Fig. 8 The drawing of the non-symmetric rotating part
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Fig. 9 The schematic diagram of back-pressure
forming

Fig.

Fig. 10 The non-symmetric rotating part
manufactured by back-pressure forming
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12 The variations of rib length according to the

amount of back-pressure
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Fig. 13 The comparisons of applied load according to

Fig. 11 The initial mesh system of back-pressure
forging simulation
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