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Abstract : Mold making and product manufacturing process was made by a die through a number of stages. Thereby, it
takes a long period of time from the manufacture of mold until passed the products to consumers. However, it is not 
possible to meet the diverse desires purchasing of consumer. We made a 3D CAD Model aligned with product scan data
using reverse engineering. Utilizing thereafter flow analysis to derive the optimal mold conditions, by applying the 
condition, and devised a mold fabrication process that is much shorter than the conventional process for fabricating a 
mold. In this study, the outlet cover to the product, it describes a process, as a result, it was confirmed that the number
of steps can be shortened much more than the conventional process.
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V�̂ _R+��§�X%�a�b���V�csX¨-. 
@AB�a©7�cs,�������V�;F�����
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�
������e®(�� �̄°+����,-4).

2. 3D 스캐닝

3D �l� 	y6� ��,� �±²�� ³w��
Breuckmann���SmartSCAN (���X¨-. Table. 
1=��±²���E�-.

Table. 1 Scanner Specification

Condition Value

Accuracy

x,y Resolution

x,y Measuring area 100×95mm
Measuring area depth 60mm

Optical measurements LED Green light

Fig. 1=�3D �l,�8����������wN(�
�´µ�°+���°=�3D � +��¶�������
]���·¸+��G�:z�Yz0�3D CAD 	yV�
uvX��¹�º�X-.

Fi g. 1 Scanned model data

�±»V�m��Q¼F�]·������3D CAD 
no½�M(�;X%�3D Systems���XOR ��@¾
��Optimize Mesh¿�Region Group �ºV���X%�
]·����(�À[��+��#AX¨-. Fig. 2���
l������À�#A(�;F�ÁÀ�ÂA[#V��´

µ�°�-. (a)���l,�À��ÃÄ(���F�1R

M, (b)��1RM,�ÃÄ(���F�À�§!	y�«[
�-.

(a)                         (b)
Fig. 2 Treatment and abstraction of scanned surface

À��1RM�	y��Scan Data6�fX%�Å�, 
ÅÀ, ÆAÇ¿�È=�CAD ���(���F-. Fig. 
3��(a)��nÉ�	y��ÊË�������ÌN�� 
V�ÆAÇ�no½+��L£F�°��, (b)��ÍÀ��
 V�ÆAÇ�no½+��L£F�°�-.

  

(a)                  (b)
Fig. 3 Solidified model : (a) socket inner part, (b) cover part

Î�zu�3D CAD noV���X%���X��R
_F�ÅÀ+���Ïz�Y�'�%N¿�ÆAÇ�no

��ÁÀ��Ð, ÅÀ�>��Ñ��$V���X��[#
V�mX%�3D CAD no[�����l�����>��
Ò~��(���X¨+�, @�«[�a©7�ÆAÇ�
no½�,������1���l,����¿�Ó��Ô

;�Ì6�YÕV�Ö�"�Y×-.

3. 3D 모델링 응용

3D �l��À��1RM(�mX%�Î�zu�no
V�3D CAD no��L£X%�����6�R���"�
YØÙ� X¨-. �� �G60�� UnigraphicsÚ��
NX7.0(���X%�3D �����(���X¨-. Fig. 
4������(�;F�3D CAD no�-.
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Fi g. 4 3D CAD model for mold design
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5. 성형 해석

1R�����(�;X%�������86��!�

����V���X¨-. ��6���,�"'���ó
��Mg��ABS 650��#X¨-. �������@
¾=�Autodesk���Moldflow(���X¨+�, ���
8��!��=�2 ±4ô��G�:z�Y-. Mesh��
"��±4ô�õ�ö�12654c��?3(���X¨-. 
Table. 2��������÷V��´µ�°�-5,6).

Table. 2 Injection molding condition for analysis

Condition Unit Value

Melt temperature °C 235

Fill time s 2.0

Packing time s 10

Injection pressure MPa 70

Coolant temperature °C 30

Mold temperature °C 70

ø0��	F�3D CAD ���(��x+��X%�
��60�<����:��fÁRS�7���2�'��
��, ù�, L���V�"vX¨-. ����6�R
�,�7���2®��ú�ûS��7��, ��Ç�7�
�(��#X¨-. Fig. 6=�7��ü��!ýV�4h
F�«[��ú�ûS��7����85MPa, ��Ç�7�
���73MPa���´þ-.

 

(a)                (b)
Fig. 6 Result of injection Pressure

Fig. 7=�����(Sink mark)��«[������
��7���xfÒ���ìN�6�̧ àR+��s�X

��°V�ðSX¨-. 1f�"U�=�ú�ûS��7�
������3.43%, ��Ç�7�������3.29%��"
U��s�X¨-. 

 

(a)                       (b)
Fig. 7 Result of sink Mark

Fig. 8=�L����«[(��´µ�°�-. ��Ç�
7������� ú� ûS�� 7��¶-� L�	��

0.1mm RÕV�ðSX¨-.

 

(a)                      (b)
Fig. 8 Result of warpage
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Fig. 9��Air trapV���V�m��
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Fi g. 9 Result of air Traps

Fi g. 10 Cavity applied insert core

 ;��«[(�2_X%���Ç�7����R_X
-����V�Ø!X¨-.

6. 3D 형설계

���«[(��x+���²���æ=���Ç�7

��, ���6mm���²���#X¨+�, ø0���
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Fig. 11[�12����,�����îÀØ�
�#ÀØ
�-. �������330 × 350mm(���X¨-. �
���ù�=� X��6��������G�X¨-. 

Fig. 11 Top view of mold

Fig. 12 Front view of mold

7. 결론
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