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Abstract : Recently, life expectancy increased in the development of medicine, the need for health has increased. Market
for medical equipment is growing rapidly to an increase in the interest in health and aging worldwide. It is a device 
intended for ultra sensitive cleavage process of bone during joint replacement surgery on a technical advanced surgery,
finishing, and hole. Domestic demand of the hand piece is a necessary condition on an ongoing basis. However, hand 
piece was made on the basis of the experience of many years in the country Japan, Germany, and the United States has
spread to more than 90% domestic market. Feel the need for the development of the hand piece in the country, many
companies are trying to in-house production hand piece. In an attempt to solve the problems with the hand piece of the
present, in this paper, it was supposed to be a study of rechargeable hand piece to replace the existing pneumatic.
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2. 정형외과 수술용 무선 핸드피스 설계 

2.1. Auto CAD를 이용한 2D Modeling
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Fig. 1 Redesigned hand-piece body case draft

Fig. 2 Redesigned hand-piece draft

Fig. 3 Redesigned hand-piece battery case

2.2. NX를 이용한 3D Modeling

Á2�@���ðA���ñ��Ûi����îi���

ò�	��ó+l�ôc�:�'��3D Modelingk	�
-?#(i�õ
����+0. �F+��[	�-?#
(i�õ
�:�'��Fig. 4ÂÃ�3D Modeling
�NX 
Programi��L���-?#(i�õ
�î0.

Fig. 4 Hand-piece 3D modeling
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3. 핸드피스의 진동해석 

3.1. 핸드피스 Body의 재질 선정
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Table 1 Chemical component of Al 6061-T6

Compo
nent Wt. % Compo

nent Wt. % Compo
nent Wt. % 

Al 95.8 - 
98.6 Mg 0.8 - 

1.2 Si 0.4 - 
0.8 

Cr 0.04 - 
0.35 Mn Max 

0.15 Ti Max 
0.15 

Cu 0.15 - 
0.4 

Other, 
each 

Max 
0.05 Zn Max 

0.25 

Fe Max 
0.7 

Other, 
total 

Max 
0.15 

Table 2 Mechanical properties of Al 6061-T6

Mechanical Properties Metric

Hardness, Brinell 95

Hardness, Knoop 120
Hardness, Rockwell A 40
Hardness, Rockwell B 60
Hardness, Vickers 107
Ultimate Tensile Strength 310MPA
Tensile Yield Strength 276MPA
Elongation at Break 12~17%
Modulus of Elasticity 68.9GPa
Notched Tensile Strength 324MPA
Ultimate Bearing Strength 607MPA
Bearing Yield Strength 386MPA
Poisson's Ratio 0.33
Fatigue Strength 96.5MPA
Machinability 50%
Shear Modulus 26GPa
Shear Strength 207MPa
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3.2. 핸드피스의 진동해석

�3Á2&��:�'��Á2�ñ��øi��ù+0. 
MNOP���K�;)��L°k	�]���§�i�

����Æ��0. �y��]��øi�Ó���<�3�
+�]���'&����.s�+0.
R9��úAû��À)��\���Al 6061k	�Á

��î0. Fig. 5��]��øi�]ù�:� �-?#
(i�GHT.�/0.

Fig. 5 Modal analysis condition of restriction

3.3. 핸드피스의 진동해석 결과
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Fig. 6 Modal analysis 1 Mode of body case

Fig. 7 Modal analysis 6 Mode of body case
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Table 3 Modal analysis results

Mode Frequency
(Hz)

Max.
(mm)

Min.
(mm)

1 1384.4 62.684

0

2 1504.8 64.087

3 2415.5 104.51

4 3799.7 61.571

5 3762.4 116.19

6 3818.7 169.32

4. 결론 및 토의
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