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Ultrasonic vibration

CFRP plate

(a) Processing by ultrasonic cutter
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(b) Detailed view of processing point during one cycle of vibration

Fig.2.1 Principle of ultrasonic cutter
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Deformation

Fig.2.2 Deformation near the cutting part

Blade CFRP plate
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Fig.2.3 Line showing cross section of cutting part
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Fig.2.4 Reduction of deformation by rollers
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Fig.3.2 Roller and blade position
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Distance between Blade and Roller

Fig.3.3 Enlarged view of the equipment from the side

Fig.3.4 Roller fixing method
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Fig.3.5 Single edged tool (FB-3236-6L4K)

(a) Front view (b) Side view

Fig.3.6 Roller
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Fig.4.1 Procedure for observing specimen
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Fig.4.2 Evaluated value of deformation near the cutting part
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Table5.1 experimental conditions

With roller, Without roller
Roller Material Stainless steel, Duralumin
Feed speed Imm/s
Distance between blade and roller 0.1mm
Distance between rollers 2.1~2.2mm (Test piece thickness)
Blade

— Roller ] 72 S

Distance between Blade and Roller
Distance between two Rollers

(a)side view (b)top view

Fig.5.1 Enlarged view of the equipment
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(a)Thickness change
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Duralumin Stainless steel Without rollers
(b)Effected length

Fig.5.2 Comparison of deformation by roller material
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Fig.5.3 Comparison of cutting load by roller material
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(b) Stainless steel roller

Imm

(c)Without roller

Fig.5.4 Typical image for each condition near the cut area
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Fig.5.6 Position of roller contact and increased load
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Table6.1 experimental conditions

Measuring range

-lmm~+5mm

Roller Material Duralumin
Feed speed Imm/s
Distance between blade and roller 0.lmm

Distance between rollers

2.1~2.2mm (Test piece thickness)

4>;4-<—} Distance between roller and blade center |

(a) -lmm (b) Omm (center) ... (e) +3mm (f) +5Smm
Feed direction of CFRP >

Fig.6.1 Change in blade and roller positioning
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Fig.6.2 Comparison of deformation by positioning of blade and roller
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Fig.6.3 Comparison of cutting load by positioning of blade and roller (-lmm~+2mm)

SEAY KPR TR

25



26

30
Z 25
—cg 20
-l 15
E 10
=
O 5
0
0 5 10 15 20 25 30
Processing Time[s]
(e) +3mm
30
=2
2>
-§
=15
&
% 10
O 5
0
0 5 10 15 20 25 30
Processing Time[s]
(f) +4mm
30
=25
£
= 20
g
-l 15
£ 10
3 5
0
0 5 10 15 20 25 30
Processing Time[s]
(g) +5Smm
30
=2
Z
E
-l 15
£ 10
3 5
0
0 5 10 15 20 25 30
Processing Time[s]
(h)Without roller

Fig.6.4 Comparison of cutting load by positioning of blade and roller (+3mm~+5mm)
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(g) *5Smm

(d) 2mm (h)Without roller

Fig.6.5 Typical image for each condition near the cut area
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Fig.6.6 Processing for each condition
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| Feed direction of CFRP>

Omm (center)

Deform again

Fig.6.7 Deformed again after passing through rollers

| Feed direction of CFRP>

+5mm

Resin hardens

Fig.6.8 Resin hardens after blade passes through
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direction —Pp

Without roller
Fig.6.9 Side view near the cutting area
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Roller contact
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Fig.6.10 Position of roller contact and increased load (-1mm,0mm,+1mm)

Heat Absorption [

CFRP plate | RP p
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Fig.6.11 Effect of heat absorption on cutting load
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