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A Study on the Development of Flattening Process for Burr Removal and
Product Evaluation
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The plate for the multi-stage reducer is a component of a traveling motor and is required for high wear resistance and
maintaining precision. The plates that are mainly manufactured by the press process have burrs on the edges of the
material after the general press shear process. Since burrs have a great influence on assembly and shape precision
according to product characteristics, a post-treatment process for removing burrs is mandatory, and several studies have
been conducted on this topic. In this study, a flattening process was developed to remove the burrs. First, the piercing and
blanking process forming analysis was performed to find the process conditions for burr removal. Subsequently, the
flattening process forming analysis was performed, and the reliability of the analysis was verified through an experiment
using the derived process conditions.
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Fig. 1 Analysis model of the piercing and blanking process

Table 1 Mechanical properties of material

Material SPCC

Density [kg/m] 7,872
Tensile yield strength [MPa] 285
Modulus of elasticity [GPa] 200
Rockwell hardness 55
Poisson’s ratio 0.3

c=0(5¢7)

Flow stress equation

Table 2 Analysis condition of the piercing and blanking process

Analysis condition Value
Material of die and punch Rigid body
Punch speed [mm/s] 125
Clearance [mm] 0.15
Dimension of plate [mm] 90
Thickness of plate [mm] 3
Friction factor 0.12

(Shear Friction Factor)= 2|9} AJ7tol whe} ©SF 4= QIA|qE
AA| ofof tigt 27E o] ol B R oA T A
$7FS o] g83it). B gAYy 2AYS 1Este] 0.12
= AR 4 SRSk Table 2= slojy 9l 227
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Fig. 2 Burr shape of the piercing and blanking process analysis
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Fig. 3 Effective plastic strain of the piercing and blanking process

Table 3 Analysis condition of the plate flattening process

Analysis condition Value
Material of die and punch Rigid body
Punch speed [mm/s] 125
Dimension of plate hole [mm] 51
Coulomb friction factor 0.21
Load [ton] 50, 100, 150, 200
22 SHEd &F 49 ol
221 6liM 2
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Fig. 4 Analysis model of the flattening process
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Fig. 5 Burr shape of the flattening process analysis
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1. 200 ton mechanical power press
2. Mold for piercing and blanking process
3. Mold for flattening process

- Lt At e Al
f'f"‘-\ui-‘\j‘ 1A A A

Fig. 7 Experimental set-up

Table 4 Experimental press specifications Inside
Press capacity [ton] 200
Stroke length [mm] 250 Fig. 9 Piercing and blanking specimen for measurement
Number of stroke [SPM] 35
Die height [mm] 480
Adjustment of slide [mm] 120
B9 YRFRS kAl W ALeAEA W A7 o i
REL PYS 2 5 gdov], Hmo) S WYSA gk o
Fig. 6 Tz} B ko] o)) Wa12 Lpelwc) Fig. 10 Flattening specimen for measurement
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Fig. 11 Burr shape after piercing and blanking process
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Fig. 12 Validation experiment result

Table 5 Validation experiment result

Burr size [mm] Error rate [%]

Analysis result 0.087 -

Ist Experiment 0.093 6.8

2nd Experiment 0.086 1.1

3rd Experiment 0.08 8

4th Experiment 0.093 6.8
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Fig. 13 Burr shape after flattening process
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