=) =) Qs a\ é { 1 Ay >

El?lﬁwa‘iladﬁadﬂizﬁﬂﬁﬂ’)’l&lLaﬂﬂ‘n’l%‘ﬁﬁNﬁ@lﬁl@l%ﬂ’lWﬂﬂd%%d’l%@lﬂt&ﬁz
1 % ~ aa & A 4

LLN%G]’)EI?&LUEHJ’)ﬁ‘YI’Nlevl%@]LE]RLN%G]

The Effect of Friction Coefficient on Workpiece Quality in Metal Blanking

Process by Finite Element Method
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Abstract

This research studies the influence of the coefficient of friction on the quality of cut sheet metal work
piece by finite element method (FEM). The friction coefficient of mold and workpiece are important
factors which slow down the wearing out of the mold, especially the punch and die. This also affects the
quality of the work piece. The work pieces used in the forming by sheet metal cutting process are
modeled. Those 3 types of sheet metals are aluminum, carbon steel and stainless steel with diameter of
10 mm. and thickness of 1 mm. The material used to make the punch and die is tool steel (SKD11). The
punch and die in FEM are fixed as the symmetry cylindrical shapes. The diameter and corner radius of
the punch are 9.5 and 0.2 mm, respectively. In addition, the diameter and corner radius of the die are 10
and 0.2 mm, respectively. The gap of cutting machine is defined as 5 percent of the thickness of
workpiece. The friction coefficient has 3 levels which are 0.05, 0.10 and 0.15. The stripper plant is the
rigid body with the rectangular elements. The experimental results of the FEM indicated that: 1) stress is
an important variable which affects the quality of work piece, and depends to the types of workpiece
material. 2) If the coefficient of friction is reduced, it will also decrease stress. This increases the quality
of work piece. 3) If the workpiece material has high hardness, the high stress will be occurred during
blanking process. This also causes high friction and reduces the quality of work piece. 4) The coefficient
of friction affects the speed in the sheet metal cutting. If the coefficient of friction is low, the speed will
be high. 5) Stainless steel has more friction between the tool and workpiece than carbon stress and
aluminum. High friction coefficient occurs beside the punch. Therefore, this area of the punch should

have extra heat treatment.
Key words: The coefficient of friction, stress, workpiece quality
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S45C 206,000 0.33
SKD 11 208,000 0.3
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Equivalent Von Mises Stress For Aluminum 1100
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