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ARTICLE INFO ABSTRACT
Article history: Simple adhesive-type safety guards that are currently used are prone to inflow
Received 30 April 2021 of cutting oil over time, which causes the polycarbonate to shrink. To address
Revised 14 July 2021 this problem, safety guards fabricated by the lamination method are used to
Accepted 3 August 2021 prevent inflow of cutting oil and improve impact resistance. Such safety guards
are expected to have different impact resistances depending on the mechanical
Keywords: strengths of the lamination films. Impact tests and analysis are thus used to
Safety gaurd confirm these impact resistance differences based on the bonding strengths of
P oly'carb.onate the lamination films. It is noted that the ductility of the material must be
Lammatlon. method reflected in its bonding force and not the mechanical strength. In this study, the
Impact resistance results were examined according to the bonding strengths of the lamination
Film films analytically.
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Fig. 1 Safety guard position for machine tools

Oprically Clear Adhesive Film

Glass %///‘////////%

oc4 :I;:EEE:IIZM% %
Policarbonate % /

" Muchine Tool Outside | WM

iriple Adhesive

Fig. 2 Structure of the existing safety guard
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Fig. 3 Aging of polycarbonate windows in machine tools
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Fig. 4 Safety guard position for machine tools
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Fig. 5 Structure of safety guard applying lamination method
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Fig. 9 Safety guard impact test equipment
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Fig. 10 Bullet speed measurement through high-speed camera
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Fig. 11 Before and after impact test of safety guard
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Fig. 12 Surface of polycarbonate after impact test
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Table 3 Adhesive force and strength of films

Film type Adhesive force Strength Note
TPU 3 5 5 (High)
PU 2 45 ~
PET 1 3 1 (Low)

Table 4 Analysis conditions according to the type of film

Case Film Stress criteria
Case 1 TPU 150 Mpa
Case 2 PU 100 Mpa
Case 3 PET 50 Mpa
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Fig. 13 Model for safety guard impact analysis
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Case#1 Max.Equivalent Stress : 878.47MPa
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Case#2 Max. Equivalent Stress : 676 85MPa

Stress Cnitena : 100MPa

Case# 3 Max. Equivalent Stress : 386.3MPa

Stress Criteria : 50MPa

Fig. 14 Safety guard impact analysis result
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