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The Influence of Blank Hold Force on Workpiece Quality in Sheet Metal

Extrusion Process
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Abstract

This research studies the influence of blanking hold force on the workpiece quality in sheet metal
extrusion process by using finite element method (FEM). The simulation model was developed a stock
material from steel (JIS S45C) with thickness of 5 mm. It is subjected to 3 levels of blank hold force at 5,
10 and 20% of blanking force with die diameter of 10 mm, die radius of 0.1 mm, and material flow
constraints along parallel die surface with guide ring. From the simulation results, it indicated the effect

of extrusion ratio on the quality of sheet metal extrusion. Namely, it causes effect to material flow
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pattern. It was leaded to piece part defection failure in final. Furthermore, the FEM simulation results can

help to know the behavior of materials in the process and lead to avoiding the condition of defect in the

work piece by choosing dimension and geometry optimal for die design within its FEM simulation results.

Keyword: Sheet metal extrusion, extrusion ratio, finite element method
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Figure 1 The sheet metal extrusion defects’
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Figure 3 The finite element model
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Table 1 The finite element conditions

Simulation model Axisymmetric model

a) Punch penetration 10%

Object type Work piece : elastic-plastic

Punch/die : rigid
o =850""® + 385

Flow curve equation

Extrusion ratio (R) 4
Punch/die radius Rp, R,=0.10 mm
Counter punch force - Not defined.

(Fo)
Blank holder force

(Fg)

Guide ring force
(Fg)
Fracture criterion

equation

Friction coefficient (L()

- For re-action analysis.
5, 10 and 20 of blanking
force

- For re-action analysis.
- Not defined.

- For re-action analysis.

Oyane (constant & 1, Critical

fracture value C 0.157)

Friction contact = 0.12
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c¢) Punch penetration 40%

Figure 5 The material flow behavior in process

for blank hold force of 10%

WOANIINMT IMaLARanaI209tHha Ide
LﬁaLL&iﬁuﬁw”ufﬁuﬂﬂaalmﬁa"i’aqmmzﬁawa
IWidatagnuiianiafenlnadaldaunsfia
A A A € ¢ ° v a
NUMTLAROUNVDILNANANUT L Tunarinlwiie

vouldsraunguna uazilaudiunnudinfand



a a . Y o &
BNTWARVDILIING ﬁ@maqmmwmmmluni:mumiamu. .

584

wun g, UAs yUwlod, uas asgan mguur

& o & a o oA
LLﬂiﬂiuLuaaa@;ﬁuim:mﬁuﬁuﬂ@ﬂﬁmLaau

& o a o & o : 4y o
Lua’Jﬁ@l mmzmmﬂuumma@;mumu%uﬂ@

Ao wlnafiand I uTIITUIRATNLWIRINT
yasudRnWasuazinaanlnadafoudinn
Amruuaslaanas tnatndonlnadtunui
d19uimveuldiveunguna a93luaad
WO ANITND am‘"mﬂq%umum slenszuaumssad

sulanzuriulu Figure 5

Die roll

a) Punch penetration 10%

Die rall

-

¢} Punch penetration 40%a

L
o =

=

& a 1 U
mmsmm;muﬂwsamuwauImsawqunmzu
o @ \ o X P &
LLuaqua@aamwuamﬁmumiamugﬂwgwu
TaudauaunwEnULIINIEYiNnuuUadlaaiaay
WRZITMAIRLIAUA AU a9n Lanad bIuarlu
T190% @"’aﬁuﬁ;ﬂunwiaaLLuumaUIﬁaiauﬁqm@
2 ' a A edaao ' [
m"luﬂﬁﬂgslumm"q@memwmamwmumiaﬂ
WNNUTuar 40 2RITUINAWUTAILEANI b

Figure 6

Die roll

k) Punch penetration 2

Die rall

d) Punch penetration 80%

Figure 6 The die roll effect in process for blank hold force of 10%
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