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Optimization of Mold for Fineblanking Forming of Sector Gear for
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Abstract : To optimization of mlod for fineblanking forming of sector gear of recliner, it was analyzed the effect
of clearance, V-ring height, V-ring position, blank holding force and counter punch force. In case of 0.003 mm of
clearancs, the finest shear plane was obtained, but optimization between die and punch clearance was 0.005 mm.
The height of V-ring was 0.7 mm. In case of increasing of hold force, the size of shear plane got better and the
decrement of thickness became smaller. Both the size of shear plane and the decrement of thickness increased

according to increasing of counter punch force.
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Uy, R : Fixed
’m‘ Vy : 15mm/sec
Y L L
R&X Punch Holder
Uy, R: Blank
Fixed
Counter .
Punch Die
]W\
(a) Holding process
1 m
Ré»x
Punch Holder
[ Ux Uy R:Fixed |
Uy, R : Blank
Fixed
Counter ;
Punch Die
Uy, Uy, R : Fixed

Tr
(b) Blanking process
Fig. 5 Boundary condition for the fine blanking

simulation

Process parameter

C : Clearance

hv : v-ring height

Pv : v-ring position

Fc : counterforce

Fu : blanking holder force

Fp : shear load

-H- ] Dimensional parameter
L e |1 blank
P E; ||\ holder | T : thickness of material
i ~ Ei B : interior of v-ring
" 'y Ry : radius of v-ring
COUnTer Rd . N
_ﬂ punch die Rp : edge radius of punch
P i Ry : interior radius of die
£ C Ry : radius of v-ring and die

Fig. 6 Definition of geometric and process parameters
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Table 1 Fixed geometric parameters for FEA

V-ring Rp Rq Ru
T(mm)
B(mm) | Rp(mm) (mm) |(mm)| (mm)
40 90 0.05 0.01 0.2 0.2

Table 2 Variable process parameters for FEA

Variable Value

¢ (mm) 0.003 / 0.005+ / 0.01 / 0.02
hy (mm) 05/ 06% /0.7 /08

Py (mm) 15/ 175/ 20 / 225/ 25
Fi/Fr (%) 10 /20 / 30« / 40 / 50
Fc/Fr (%) 10 /20 / 30« / 40 / 50
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Fig. 7 Stress-strain curve of SNCM220 sheet
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Fig. 11 Influence of holding force on burnish zone
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