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Tissue adhesion method with low level energy integration
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Fig.1 Adhesion system
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Fig.2 Adhesion system and PID controller
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Fig.3 Tensile test equipment



Tablel PID control parameter

P gain I gain D gain
@arget | Aol | [Afcesec] | [A-sec/oC]
tissue 0.020 1.2x10* 7.5%x107%
heater 0.014 2.1%x10* 7.5%x107

Table2 Experiment condition

the
pre- | pre- ) ) )
heat | heat target | freq amp- | press-| o number|
case (uppen)| (under) value | uency |litude | ure [sec] of
[Epc] oy | €1 | TkHz] | fum] |[MPe] experi-
ments
87 —— 60
47
110 é; 70
Q) - — | 125 | 60 | 10
125 80
65
155 —— 90
73
(2) | 125 50 80 11.84 | 0~20 | 1.25 | 60 10
(3)-1| 125 60 100 11.76 20 1.25 [10~60| 20
170 10 19
165 20 20
80 100 | 11.84
(3)-2| 140 20 1.25 | 30 18
140 40 20
125 60 100 | 11.76 60 20
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Fig.5 Relationship between adhesion strength and tissue
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Fig.6 Results of vibration experiment
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Fig.7 Results of time changing experiment
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