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Analysis of Shearing Characteristics for Vibration Damping
Sheet Metals Bonded with Dissimilar Sheet Metals

Y. D. Lee, Y. H. Cha, K. P. Kim

Abstract

This study is performed to investigate shearing characteristics for vibration damping sheet metals which are bonded
with dissimilar sheet metals. A shearing tool set is designed and manufactured and shearing tests with the tool set are
conducted at varying the magnitude of clearance in order to analyze the shearing characteristics. The shearing
characteristics are analyzed for burr height and shape of sheared faces with respect to the magnitude of clearance between
the punch and the die. The shearing test results demonstrate that optimum clearance is 8~12% of the sheet thickness at the
shearing of the vibration damping sheet metals and the shearing direction has to be controlled deriving occurrence of the
burr at the thick sheet of the vibration damping sheet metals
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Table 1 Thickness of conventional sheet metals and
vibration damping sheet metals for the

shearinJg test
material thickness(mm)| measured thickness(mm)
Br 0.12 0.119
Cu 0.12 0.115
STS304 0.2 0.194
GI 0.35 0.348
Br+GI 047 0.478
Cu+Gl 0.47 0.468
STS304+GI 0.55 0.553

Table 2 Mechanical properties of conventional sheet
metals and vibration damping sheet metals

thickness | Y.S. | TS. | EL |U.-ElL

el | omy | oveee o) o0 | 00 | "
Br 0.119 137.21351.7147.14 | 44.49 1 0.4855
Cu 0.115 87.54 | 246.7 |1 33.74 { 30.16 | 0.3825

STS304 0.194 253.1|631.766.4760.15|0.3832
GI 0.348 323.51389.1{31.29]19.14|0.1729

Br+Gl 0478 32593503 [37.37}28.22|0.2589

Cu+Gl 0.468 | 3204 |334.5|34.63 224502229

STS304+GI{ 0.553 |}374.2}432.8|52.29|46.35(0.2615
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Fig. 1 Engineering stress-strain reiation curves of
conventional sheet metals and vibration
damping sheet metals
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Fig. 2 Shearing tool set: (a) design drawing; (b)
design drawing for the punches; (¢)
manufactured tool set



Table 3 Clearance conditions for the shearing test of conventional sheet metals and vibration damping sheet metals

. thickness clearance thickness clearance
material - material
(mm) magnitude (mm) ratio (%) {mm) magnitude (mm) ratio (%)
0.006 5.04 0.03 6.28
Br 0.119 0.01 8.40 0.04 8.37
Br+Gl 0478
0.02 16.80 0.06 12.55
0.006 522 0.08 16.74
Cu 0.115 0.01 8.70 0.03 6.41
0.02 17.39 0.04 8.55
Cu+GI 0.468
0.01 5.16 0.06 12.82
STS3064 0.194 0.02 10.31 0.08 17.09
0.03 15.46 0.03 543
0.02 5.75 STS+GI 0.553 0.06 10.85
Gl 0.348 0.04 11.49 0.1 18.08
0.06 - 1724
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Fig. 3 Comparison of burr height according to
clearance: (a) conventional sheet metals; (b)
Br+GI; (¢) Cu+GI; (d) STS304+GI
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Fig. 4 Comparison of shearing faces of Br+GI
vibration damping sheet metal with Br at the
top position: (a) clearance = 6.28%; (b)
8.37%:; (c) 12.55%; (d) 16.74%
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(a) (b) © (@)
Fig. 5 Comparison of shearing faces of Br+GI
vibration damping sheet metal with Br at the
bottom position: (a) clearance = 6.28%; (b)
8.37%; (¢) 12.55%; (d) 16.74%
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Fig. 6 Comparison of shearing faces of Cu+GI
vibration damping sheet metal with Cu at
the top position: (a) clearance = 6.41%; (b)

8.55%; 12.82%; (d) 17.09% ‘
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Fig. 7 Comparison of shearing faces of Cu+GI
vibration damping sheet metal with Cu at
the bottom position: (a) clearance=6.41%;
(b) 8.55%; (¢) 12.82%; (d) 17.09%
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Fig. 8 Comparison of shearing faces of STS304+GI
vibration damping sheet metal with STS304 at
the top position: (a) clearance = 5.43%; (b)
10.85%; (c) 18.08%
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Fig. 9 Comparison of shearing faces of STS304+GI
vibration damping sheet metal with STS304 at
the bottom position: (a) clearance = 5.43%;
(a) 10.85%; (a) 18.08%
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