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Introduction 

Rhinoceros�DQG�9LVXDO0LOO��WKH�ODWHVW�DGYDQFHG�FRPSXWHU�PRGHOLQJ�DQG�PDQXIDFWXULQJ�SURJUDPV��PDNH�
LW�HDV\�WR��

• UHYLVH�DQG�FKDQJH�GHVLJQV�

• FUHDWH�D�OLQH�RI�SLHFHV�EDVHG�RQ�RQH�PRGHO�

• UHSURGXFH�ILQH�GHWDLO�

• FUHDWH�D�OLEUDU\�RI�UHXVDEOH�SDUWV�

7KLV�WXWRULDO�FRYHUV�WKH�EDVLF�VWHSV�IRU�FUHDWLQJ�DQG�PLOOLQJ�D�PROG�IRU�SURWRW\SLQJ�RU�PDQXIDFWXULQJ��

�

�

� • )LUVW��PRGHO�WKH�SDUW���

&UHDWH�D�PRGHO�RI�D�ULQJ�VKDSH�LQ�5KLQR��

�

� • 6HFRQG��PRGHO�WKH�PROG��

8VH�WKH�PRGHO�RI�WKH�ULQJ�VKDSH�WR�FUHDWH�WKH�
PROG���

� • 7KLUG��FUHDWH�FXWWLQJ�LQVWUXFWLRQV��

,PSRUW�WKH�PRGHO�RI�WKH�PROG�LQWR�9LVXDO0LOO�WR�
FUHDWH�FXWWLQJ�LQVWUXFWLRQV�IRU�D�PLOOLQJ�PDFKLQH��

7KH�ODVW�VWHS�LV�WR�VHQG�WKH�LQVWUXFWLRQV�WR�WKH�
PDFKLQH�WR�FXW�WKH�SDUW��7KLV�SURFHVV�YDULHV�
DFFRUGLQJ�WR�WKH�PDFKLQH�DQG�LV�QRW�FRYHUHG�LQ�WKLV�
WXWRULDO���

On the CD 

• 7KH�RQOLQH�0RGHOLQJ�DQG�0ROG�0DNLQJ�IRU�'HVLJQHUV�WXWRULDO�ILOH��

• $����SDJH�SULQWDEOH�YHUVLRQ�RI�0RGHOLQJ�DQG�0ROG�0DNLQJ�IRU�'HVLJQHUV���

• 7KH�FRPSOHWHG�PRGHOV�XVHG�LQ�WKH�WXWRULDO���

• Rhinoceros�(YDOXDWLRQ�YHUVLRQ�ZLWK�H[HUFLVHV��

• 9LVXDO0LOO�(YDOXDWLRQ�YHUVLRQ�ZLWK�DGGLWLRQDO�WXWRULDO�DQG�*HWWLQJ�6WDUWHG�*XLGH��

To use the tutorial 

�� 3XW�WKH�&'�LQWR�\RXU�&'�GULYH��

� � 7KH�RSHQLQJ�PHQX�OHWV�\RX�FKRRVH�\RXU�QH[W�VWHS���

�� ,I�\RX�GR�QRW�KDYH�WKH�5KLQR�DQG�9LVXDO0LOO�SURJUDPV�LQVWDOOHG�DOUHDG\��LQVWDOO�WKH�(YDOXDWLRQ�
YHUVLRQV�RI�WKHVH�SURJUDPV�WKDW�DUH�LQFOXGHG�RQ�WKLV�&'��

� � 7KLV�WXWRULDO�LV�DGYDQFHG�5KLQR�WUDLQLQJ��,I�\RX�KDYH�QRW�XVHG�5KLQR�EHIRUH��JR�WKURXJK�WKH�
H[HUFLVHV�LQFOXGHG�ZLWK�WKH�5KLQR�(YDOXDWLRQ�YHUVLRQ�RQ�WKLV�&'��

�� 6WDUW�WKH�RQOLQH�0RGHOLQJ�DQG�0ROG�0DNLQJ�IRU�'HVLJQHUV�WXWRULDO�DQG�ZRUN�WKURXJK�WKH�VWHSV��

� � ,I�\RX�ZRXOG�UDWKHU�ZRUN�IURP�D�SULQWHG�YHUVLRQ��SULQW�WKH�3')�YHUVLRQ�RI�0RGHOLQJ�DQG�0ROG�
0DNLQJ�IRU�'HVLJQHUV�DQG�XVH�WKLV�WR�ZRUN�WKURXJK�WKH�VWHSV���

:H�ZLOO�VWDUW�E\�GHVLJQLQJ�WKH�FXUYHV�WKDW�DUH�QHHGHG�WR�EXLOG�WKH�VXUIDFHV�RI�WKH�ULQJ�ZH�DUH�JRLQJ�WR�
SURGXFH��7KHQ�ZH�ZLOO�JR�DOO�WKH�ZD\�WKURXJK�WKH�VWHSV�UHTXLUHG�IRU�WKH�FRQVWUXFWLRQ�RI�WKH�WZR�SDUW�PROG��
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Product Links 

�

Rhinoceros�
6WDUW�ZLWK�VNHWFKHV��GUDZLQJV��SK\VLFDO�PRGHOV��RU�RQO\�DQ�LGHD²
5KLQR�SURYLGHV�WKH�WRROV�WR�DFFXUDWHO\�PRGHO�\RXU�GHVLJQV�UHDG\�IRU�
UHQGHULQJ��DQLPDWLRQ��GUDIWLQJ��HQJLQHHULQJ��DQDO\VLV��DQG�
PDQXIDFWXULQJ��ZZZ�UKLQR�G�FRP�

�

��������	
���
�


�
9LVXDO0LOO�LV�D���D[LV�VROLG�VXUIDFH�PLOOLQJ�SDFNDJH��ZKLFK�VHDPOHVVO\�
LQWHJUDWHV�IDVW��JRXJH�IUHH�WRROSDWK�JHQHUDWLRQ�ZLWK�FXW�PDWHULDO�
VLPXODWLRQ�LQ�DQ�HDV\�DQG�IXQ�WR�XVH�SDFNDJH�UXQQLQJ�RQ�VWDQGDUG�
:LQGRZV�KDUGZDUH��ZZZ�PHFVRIW�FRP�

�

��
�����
�
��
��������������
���
$IIRUGDEOH�GHVNWRS�&1&�VFDQQLQJ�DQG�PLOOLQJ�PDFKLQHV�VXFK�DV�WKH�
&$00���31&�������DQG�WKH�QHZ�0';�����IRU�XVH�LQ�WKH�MHZHOU\�DQG�
HGXFDWLRQDO�PDUNHWV��KWWS���ZZZ�URODQGGJD�FRP�

�

�������
��
�
&1&�URXWHUV�IRU�WKH�VLJQ�PDNLQJ��ZRRGZRUNLQJ��SURWRW\SLQJ�DQG�
HGXFDWLRQDO�PDUNHWV��KWWS���ZZZ�WHFKQR�LVHO�FRP�



 

 

Part 1:  
Model the  
Ring in Rhino 
�

Starting a command 

5KLQR�KDV�D�YHU\�IOH[LEOH�DQG�FXVWRPL]DEOH�LQWHUIDFH��<RX�FDQ�VWDUW�FRPPDQGV�WKUHH�GLIIHUHQW�ZD\V�
GHSHQGLQJ�RQ�KRZ�\RX�OLNH�WR�ZRUN��

<RX�FDQ��

• 8VH�WKH�SXOO�GRZQ�PHQX��

• &OLFN�D�WRROEDU�EXWWRQ��

• 7\SH�D�FRPPDQG�DW�WKH�FRPPDQG�SURPSW��

$W�WKH�EHJLQQLQJ�RI�HDFK�VHFWLRQ��D�FKDUW�ZLOO�VKRZ�\RX�WKH�EXWWRQ��WKH�PHQX�ORFDWLRQ��DQG�FRPPDQG�
QDPH�LQ�D�WDEOH�OLNH�WKH�RQH�EHORZ��6RRQ�\RX�ZLOO�ILQG�D�PHWKRG�WKDW�VXLWV�\RXU�VW\OH��0RVW�SHRSOH�VHWWOH�
LQWR�RQH�PHWKRG�WKDW�WKH\�XVH�PRVW�RI�WKH�WLPH��

:KHQ�\RX�VHH�WKH�GLUHFWLRQV��6WDUW�WKH�FRPPDQG���XVH�WKH�PHWKRG�\RX�OLNH�EHVW�WR�DFWLYDWH�WKH�
FRPPDQG��

Button Command Menu 

�
1HZ� )LOH�!�1HZ�

�
2SHQ� )LOH�!�2SHQ�

�
*ULG2SWLRQV� 7RROV�!�2SWLRQV�

���

Get started 

<RX�FDQ�VWDUW�ZLWK�D�EODQN�ILOH�DQG�FUHDWH�WKH�PRGHO�\RXUVHOI�RU�\RX�FDQ�RSHQ�WKH�PRGHO�SURYLGHG�DQG�
IROORZ�DORQJ�ZLWK�WKH�SDUWV�WKDW�DUH�DOUHDG\�WKHUH��

Button Command Menu 

�
1HZ� )LOH�!�1HZ�

�
2SHQ� )LOH�!�2SHQ�

�
*ULG2SWLRQV� 7RROV�!�2SWLRQV�

Start a new model 
,I�\RX�ZDQW�WR�DFWXDOO\�FUHDWH�WKLV�PRGHO�\RXUVHOI��\RX�FDQ�VWDUW�D�EODQN�5KLQR�ILOH�DQG�GUDZ�DOO�WKH�SDUWV�
DV�GLUHFWHG�LQ�WKLV�WXWRULDO��

��� 6WDUW�D�QHZ�5KLQR�PRGHO��
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��� ,Q�WKH�7HPSODWH�)LOH�GLDORJ�ER[��VHOHFW���YLHZSRUWV�VKDGHG��GP�DQG�FOLFN�2.��

Open the sample model 
,I�\RX�ZDQW�WR�VLPSO\�RSHQ�WKH�PRGHO�SURYLGHG��\RX�FDQ�WXUQ�YDULRXV�OD\HUV�RQ�DQG�RII�WR�VHH�KRZ�WKH�
FXUYHV�DQG�VXUIDFHV�ZHUH�FUHDWHG��

��� )URP�WKH�)LOH�PHQX��FOLFN�2SHQ��

��� ,Q�WKH�2SHQ�GLDORJ�ER[��VHOHFW�5LQJ�0RGHO��GP��DQG�FOLFN�2.��

7KH�LQLWLDO�FXUYHV�DUH�GLVSOD\HG�RQ�OD\HUV����&XUYHV�������������&XUYHV�������DQG����&XUYH����

Set the grid snap spacing 
��� )URP�WKH�7RROV�PHQX��FOLFN�2SWLRQV��

��� 2Q�WKH�*ULG�WDE��VHW�WKH�6QDS�6SDFLQJ�WR�����DQG�FOLFN�2.��

��� 2Q�WKH�6WDWXV�EDU��FOLFN�6QDS�WR�WXUQ�VQDS�RQ��

Draw the first curves 

Button Command Menu 

�
&LUFOH� &XUYH�!�&LUFOH�!�&HQWHU��5DGLXV�

�
,QWHUS&UY� &XUYH�!�)UHH�IRUP�!�,QWHUSRODWH�3RLQWV�

Draw curve 1 
��� 6WDUW�WKH�&LUFOH�FRPPDQG��

��� $W�WKH�&HQWHU�RI�FLUFOH��9HUWLFDO�$URXQG&XUYH��SURPSW��W\SH��������

��� 7KLV�VHWV�WKH�FHQWHU�RI�WKH�FLUFOH�DW�WKH�RULJLQ�SRLQW�LQ�VSDFH��

��� $W�WKH�5DGLXV���!��'LDPHWHU��SURPSW��W\SH���RU�GUDJ�WKH�UDGLXV���XQLWV��

�

Draw curve 2 
'UDZ�WKH�OHIW�KDOI�RI�WKH�RXWOLQH�RI�WKH�ULQJ��

��� 6WDUW�WKH�,QWHUS&UY�FRPPDQG��

��� $W�WKH�6WDUW�RI�FXUYH��7DQJHQW�.QRWV 6TUW&KRUG�'HJUHH ���SURPSW��VWDUW�WKH�FXUYH�RQ�D�
VQDS�SRLQW�RQ�WKH�FHQWHUOLQH��\�D[LV���

��� $W�WKH�1H[W�SRLQW�RI�FXUYH��7DQJHQW�.QRWV 6TUW&KRUG�'HJUHH ��8QGR��SURPSW��GUDZ�
DQRWKHU�SRLQW�WR�GHILQH�\RXU�FXUYH�
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��� $W�WKH�1H[W�SRLQW�RI�FXUYH��3UHVV�(QWHU�ZKHQ�GRQH��&ORVH�7DQJHQW�.QRWV 6TUW&KRUG�
'HJUHH ��8QGR��SURPSWV��FRQWLQXH�WR�GUDZ�SRLQWV��HQGLQJ�RQ�D�JULG�VQDS�SRLQW�RQ�WKH�FHQWHU�
OLQH��

�

Edit and mirror curve 2 

Button Command Menu 

�
3W2Q� (GLW�!�3RLQW�(GLWLQJ�!�&RQWURO�3RLQWV�2Q��)����

�
,QWHUS&UY� &XUYH�!�)UHH�IRUP�!�,QWHUSRODWH�3RLQWV�

�
0LUURU� 7UDQVIRUP�!�0LUURU�

<RX�DUH�JRLQJ�WR�PDNH�D�PLUURUHG�FRS\�RI�FXUYH���WR�FUHDWH�WKH�RWKHU�KDOI�RI�WKH�RXWVLGH�ULQJ�SURILOH��7KLV�
EULQJV�XS�DQ�LPSRUWDQW�SRLQW�DERXW�WKH�SRLQW�ZKHUH�WKH�WZR�PLUURUHG�FXUYHV�ZLOO�PHHW��7KHUH�VKRXOG�EH�QR�
GLS�RU�SRLQW�ZKHQ�WKH�FXUYHV�PHHW��7R�DFFRPSOLVK�WKLV�UHTXLUHV�MXVW�D�OLWWOH�SRLQW�HGLWLQJ�RQ�WKH�FXUYH��

Edit the control points for curve 2 
��� 7XUQ�RQ�WKH�FRQWURO�SRLQWV�IRU�FXUYH����

��� /RRN�DW�HDFK�HQG�RI�WKH�FXUYH��

7KH�LPSRUWDQW�IDFWRU�LV�WKDW�WKH�FRQWURO�SRLQW�DW�WKH�HQG�RI�WKH�FXUYH�DQG�WKH�QH[W�FRQWURO�SRLQW�
DUH�SHUIHFWO\�DOLJQHG�KRUL]RQWDOO\��

,I�WKH\�DUH�QRW��PRYH�WKH�VHFRQG�FRQWURO�SRLQW�XVLQJ�JULG�VQDS��D�FRQVWUXFWLRQ�OLQH��RUWKR�RU�DQ\�
RWKHU�WRROV�WKDW�\RX�QHHG�WR�JHW�WKH�WZR�SRLQWV�OLQHG�XS��

7KLV�ZLOO�HQVXUH�WKDW�DIWHU�LW�LV�PLUURUHG��WKH�WUDQVLWLRQ�EHWZHHQ�WKH�WZR�KDOYHV�RI�WKH�PLUURUHG�
FXUYH�ZLOO�EH�WDQJHQW�DQG�KRUL]RQWDO��

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKLV��VHH�WKH�5KLQR�+HOS�ILOH�WRSLF�RQ�FRQWLQXLW\��

�� �
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Mirror the curve 
 •� 0LUURU�WKH�FXUYH�DFURVV�WKH�\�D[LV��

%H�VXUH�WR�XVH�JULG�VQDS�VR�WKH�HQGV�RI�WKH�FXUYH�WRXFK�HDFK�RWKHU�H[DFWO\��

�

Draw curves to define the side profile 

Button Command Menu 

�
,QWHUS&UY� &XUYH�!�)UHH�IRUP�!�,QWHUSRODWH�3RLQWV�

1RZ�GHVLJQ�WZR�PRUH�FXUYHV��&XUYHV���DQG���GHILQH�WKH�VKDSH�RI�WKH�ULQJ�VHHQ�IURP�WKH�ULJKW�VLGH��

,W�LV�LPSRUWDQW�WR�FDUHIXOO\�SODFH�WKH�VWDUW�DQG�HQG�SRLQWV�RI�ERWK�FXUYHV�ZLWK�UHVSHFW�WR�WKH�FXUYHV�ZH�
KDYH�GUDZQ�VR�IDU��,Q�WKH�3HUVSHFWLYH�YLHZSRUW�\RX�FDQ�VHH�WKDW�WKH�FXUYHV�VWDUW�DW�WKH�HQGSRLQW�RI�WKH�
PLUURUHG�FXUYHV��,Q�WKH�7RS�YLHZSRUW��\RX�FDQ�VHH�WKDW�WKH\�HQG�GLUHFWO\�RYHU�WKH�LQQHU�FLUFOH��

� �

Draw curves 4 and 5 
��� 6HOHFW�WKH�LQQHU�FLUFOH�VR�\RX�FDQ�VHH�LW�KLJKOLJKWHG�DQG�XVH�LW�DV�D�JXLGH��

��� 6WDUW�WKH�,QWHUS&UY�FRPPDQG��

6WDUW�GUDZLQJ�WKH�FXUYHV�LQ�WKH�3HUVSHFWLYH�RU�7RS�YLHZSRUW��

8VH�JULG�VQDS�IRU�WKH�VWDUW�RI�WKH�FXUYH�WR�DFFXUDWHO\�SODFH�WKH�EHJLQQLQJ�DQG�HQG�SRLQWV��

7R�GHVLJQ�\RXU�FXUYH�PRUH�IUHHO\��\RX�FDQ�WXUQ�RII�JULG�VQDS�IRU�WKH�LQWHUPHGLDWH�SRLQWV��

��� &RQWLQXH�GUDZLQJ�WKH�FXUYH�LQ�WKH�5LJKW�YLHZSRUW��

��� 8VH�JULG�VQDS�WR�OLQH�WKH�HQG�RI�WKH�FXUYH�XS�ZLWK�WKH�FLUFOH��

���
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Connect curves 4 and 5 

Button Command Menu 

�
,QWHUS&UY� &XUYH�!�)UHH�IRUP�!�,QWHUSRODWH�3RLQWV�

�
0LUURU� 7UDQVIRUP�!�0LUURU�

 •� 7R�FRPSOHWH�WKH�VLGH�SURILOH�RI�WKH�ULQJ��GHVLJQ�FXUYH���WR�FRQQHFW�FXUYHV���DQG����

�

<RX�KDYH�QRZ�GHILQHG�WKH�FRPSOHWH�KDOI�RI�WKH�RXWOLQH�RI�WKH�ULQJ�YLHZHG�IURP�WKH�ULJKW�VLGH�DQG�
IURP�WKH�WRS��

$W�WKLV�VWDJH�LW�LV�JRRG�WR�FKHFN�DOO�WKH�SURSRUWLRQV�DQG�WR�VHH�LI�VRPH�DGMXVWPHQW�PLJKW�EH�
QHHGHG�WR�JLYH�WKH�ULQJ�D�EHWWHU�VKDSH��

)RU�D�EHWWHU�LGHD�RI�KRZ�\RXU�GHVLJQ�LV�GHYHORSLQJ��LW�LV�DGYLVDEOH�WR�PLUURU�FXUYHV�������DQG���
DFURVV�WKH�ZRUOG�\�D[HV�LQ�WKH�ULJKW�YLHZSRUW�VR�WKDW�\RX�FDQ�VHH�WKH�FRPSOHWH�ULQJ�SURILOH�DV�VHHQ�
IURP�WKH�ULJKW�VLGH��<RX�ZLOO�QRW�EH�XVLQJ�WKLV�PLUURUHG�FXUYH�IRU�FRQVWUXFWLQJ�WKH�PRGHO��VR�\RX�
FDQ�GHOHWH�LW�ZKHQ�\RX�DUH�VDWLVILHG�WKDW�WKH�VKDSH�LV�ZKDW�\RX�ZDQW��

�

Create edge curve for ring 

Button Command Menu 

�
&UY�9LHZ� &XUYH�!�)URP���9LHZV�

�
-RLQ� (GLW�!�-RLQ�

<RX�DUH�QRZ�JRLQJ�WR�FUHDWH�D�FXUYH�WKDW�GHILQHV�WKH�LQQHU�HGJH�RI�WKH�ULQJ��7KLV�FXUYH�LV�VKDSHG�WKH�ZD\�
FXUYH���LV�LQ�WKH�ULJKW�YLHZ�DQG�WKH�ZD\�FXUYH���LV�LQ�WKH�WRS�YLHZ��,W
V�D�VRUW�RI�EHQW�FLUFOH��5KLQR�KDV�D�
FRPPDQG�WKDW�FUHDWHV�WKLV�FXUYH�EDVHG�RQ�WKHVH�FXUYHV��
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Create a curve from curves 1 and 6 
��� 6HOHFW�FXUYHV���DQG����

�

��� 8VH�WKH�&UY�9LHZ�FRPPDQG�WR�FUHDWH�FXUYH����

�

&XUYH���FRPHV�LQ�WKUHH�SLHFHV�DQG�QHHGV�WR�EH�MRLQHG��

��� 8VH�WKH�-RLQ�FRPPDQG�WR�MRLQ�WKH�WKUHH�SDUWV�RI�WKH�FXUYH��

��� <RX�ZDQW�WKLV�FXUYH�WR�EH�D�MRLQHG�ORRS��,I�5KLQR�SURPSWV�WR�DFFHSW�D�VPDOO�GLVWDQFH�EHWZHHQ�WKH�
FXUYH�HQGV��FOLFN�<HV��

Rebuild curve 7 with fewer control points 

Button Command Menu 

�
3W2Q� (GLW�!�3RLQW�(GLWLQJ�!�&RQWURO�3RLQWV�2Q�

�
5HEXLOG� &XUYH�!�(GLW�7RROV�!�5HEXLOG�

&XUYH���KDV�D�YHU\�KLJK�SRLQW�FRXQW��7XUQ�RQ�WKH�FRQWURO�SRLQWV�WR�VHH�WKHP��

�

7KHUH�DUH�SUREDEO\�WRR�PDQ\�SRLQWV�LQ�WKLV�FXUYH��VR�WKH�QH[W�VWHS�LV�WR�UHGXFH�WKH�QXPEHU�RI�SRLQWV��
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Rebuild the curve 
��� 3UHVV�(VF�WR�WXUQ�RII�WKH�FRQWURO�SRLQWV��

��� 8VH�WKH�5HEXLOG�FRPPDQG�WR�VHW�WKH�QXPEHU�RI�FRQWURO�SRLQWV�WR�����

<RX�FDQ�SUHYLHZ�WKH�FXUYH�WR�FKHFN�ZKHWKHU�WKH�UHEXLOW�FXUYH�LV�JRLQJ�WR�EH�WRR�GLIIHUHQW�IURP�
\RXU�RULJLQDO�FXUYH��

�

8VH�WKH��'HOHWH�LQSXW��RSWLRQ�WR�UHPRYH�WKH�RULJLQDO�FXUYH��

Draw the side profile curves 

Button Command Menu 

�
/LQH� &XUYH�!�/LQH�!�6LQJOH�/LQH�

�
,QWHUS&UY� &XUYH�!�)UHH�IRUP�!�&RQWURO�3RLQWV�

�
0LUURU� 7UDQVIRUP�!�0LUURU�

<RX�DUH�QRZ�JRLQJ�WR�GHVLJQ�WKH�FXUYHV�WKDW�GHILQH�WKH�SURILOH�RI�WKH�ULQJ�ZKHQ�YLHZHG�LQ�WKH�)URQW�
YLHZSRUW��

,W�ZLOO�EH�XVHIXO�WR�GUDZ�WKH�OLQH��FXUYH����WKDW�ZLOO�EH�XVHG�IRU�ILQGLQJ�WKH�SRLQW�ZKHUH�D�OLQH�GUDZQ�IURP�
WKH�FHQWHU�RI�WKH�RULJLQDO�FLUFOH�LQWHUVHFWV�FXUYH����7KLV�LV�WKH�SRLQW�ZKHUH�ZH�ZLOO�VWDUW�WKH�VLGH�SURILOH�
FXUYH��

Draw a construction line 
 •� 8VH�WKH�/LQH�FRPPDQG��ZLWK�JULG�VQDS�RU�RUWKR�WR�GUDZ�D�KRUL]RQWDO�OLQH�IURP�WKH�FHQWHU�RI�WKH�

RULJLQDO�FLUFOH�WR�RXW�EH\RQG�FXUYH���DV�VKRZQ��

�
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Draw the side profile curves 
��� 8VH�WKH�&XUYH�FRPPDQG�DQG�WKH�,QWHUVHFWLRQ�REMHFW�VQDS�WR�GUDZ�D�FXUYH�WKDW�VWDUWV�DW�WKH�

LQWHUVHFWLRQ�RI�FXUYH���DQG�\RXU�FRQVWUXFWLRQ�OLQH��

8VH�WKH�)URQW�YLHZSRUW�IRU�GUDZLQJ�WKH�FXUYH��,W�VKRXOG�HQG�WRXFKLQJ�FXUYH����

$JDLQ��WKH�FRQWURO�SRLQWV�VKRXOG�OLQH�XS��,Q�WKH�H[DPSOH�FXUYH��WKHUH�DUH�RQO\�WKUHH�FRQWURO�SRLQWV��
ZKLFK�IRUP�D�ULJKW�DQJOH��

�

��� 0LUURU�WKH�FXUYH�LQ�WKH�)URQW�RU�7RS�YLHZSRUW�XVLQJ�WKH�FHQWHU�������DV�WKH�PLUURU�SRLQW��

�

<RX�QRZ�KDYH�DOO�WKH�FXUYHV�\RX�QHHG�IRU�FUHDWLQJ�WKLV�PRGHO��

�

Curve construction 

,W�LV�YHU\�LPSRUWDQW�WR�FRQVWUXFW�WKH�FXUYHV��WR�FKHFN�WKHLU�V\PPHWU\�DQG�KRZ�WKH\�ORRN��6SHQG�VRPH�
WLPH�FKDQJLQJ�WKHP�RU�VKDSLQJ�WKHP��:KDW�ZH�DUH�DERXW�WR�EXLOG�GHSHQGV�ODUJHO\�RQ�WKH�FRQVWUXFWLRQ�RI�
WKH�RULJLQDO�FXUYHV��

$OVR��LW�LV�LPSRUWDQW�WR�NQRZ��WKHUH�LV�QRW�RQO\�RQH�VWUDWHJ\�LQ�EXLOGLQJ�D�VXUIDFH��7KHUH�DUH�PDQ\�GLIIHUHQW�
RQHV��<RX�FDQ�XVH�\RXU�LPDJLQDWLRQ�WR�FUHDWH�WKH�VKDSHV�\RX�ZDQW��+RZHYHU��LW�LV�JRRG�WR�NHHS�LQ�PLQG�
WKH�OLPLWDWLRQV�RI�WKH�SURFHVVHV�\RX�DUH�JRLQJ�WR�XVH�WR�PDQXIDFWXUH�\RXU�PRGHO�LQ�WKH�UHDO�ZRUOG��
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Create the first surfaces 

Button Command Menu 

�
6SOLW� (GLW�!�6SOLW�

�
1HWZRUN6UI� 6XUIDFH�!�)URP�&XUYH�1HWZRUN�

�
0LUURU� 7UDQVIRUP�!�0LUURU�

:H�DUH�DERXW�WR�EXLOG�RXU�ILUVW�VXUIDFH��ZKLFK�ZLOO�VKRZ�D�TXDUWHU�RI�RXU�ULQJ��

��� 8VH�WKH�6SOLW�FRPPDQG�WR�GLYLGH�FXUYH���LQWR�WZR�KDOYHV��

8VH�FXUYH���DV�WKH�VSOLWWLQJ�REMHFW��

�

��� 6HOHFW�WKH�FXUYHV�VKRZQ�LQ�\HOORZ�EHORZ��

�

��� 8VH�WKH�1HWZRUN6UI�FRPPDQG�WR�FUHDWH�D�VXUIDFH�IURP�WKH�VHOHFWHG�FXUYHV��

�
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��� 8VH�WKH�0LUURU�FRPPDQG�WR�FUHDWH�WKH�RWKHU�KDOI�RI�WKH�RXWVLGH�ULQJ�VXUIDFH��

�

Match the surface edges 

Button Command Menu 

�
0DWFK6UI� 6XUIDFH�!�(GLW�7RROV�!�0DWFK�

��� 7R�HQVXUH�D�VPRRWK�FRQWLQXRXV�VXUIDFH�DFURVV�WKH�WZR�PLUURUHG�KDOYHV��XVH�WKH�0DWFK6UI�
FRPPDQG�WR�PDWFK�WKH�HGJHV�ZKHUH�WKH�WZR�PLUURUHG�VXUIDFHV�WRXFK�HDFK�RWKHU��

7KLV�KDSSHQV�LQ�WZR�SODFHV��

)RU�WKH�HGJHV�DW�WKH�WRS�SDUW�RI�WKH�ULQJ�VKRZQ�EHORZ��XVH�WKHVH�RSWLRQV�LQ�WKH�0DWFK�6XUIDFH�
GLDORJ�ER[��XQGHU�&RQWLQXLW\��FKRRVH�&XUYDWXUH��FKHFN�$YHUDJH�VXUIDFHV��5HILQH�PDWFK��DQG�
3UHVHUYH�RSSRVLWH�HQG��

�

�

<RX�ZLOO�SUREDEO\�QRW�DFWXDOO\�VHH�WKH�UHVXOWV�RI�WKLV�FRPPDQG�DV�DQ\�FKDQJHV�DUH�OLNHO\�WR�EH�
VXEWOH��

��� 8VH�WKH�0DWFK6UI�FRPPDQG�DJDLQ�IRU�WKH�ERWWRP�HGJH��7KLV�WLPH��XQGHU�&RQWLQXLW\��FKRRVH�
7DQJHQF\��WKHQ�FKHFN�$YHUDJH�VXUIDFHV��5HILQH�PDWFK��DQG�3UHVHUYH�RSSRVLWH�HQGV��

:LWK�D�VKDGHG�SUHYLHZ��ZH�FDQ�KDYH�DQ�LGHD�RI�ZKDW�WKH�UHVXOW�ZLOO�ORRN�OLNH��

�

<RX�QRZ�KDYH�WZR�VXUIDFHV��ZKLFK�DUH�QRW�MRLQHG��EXW�WKH\�KDYH�WKH�NLQG�RI�FRQWLQXLW\�ZH�ZHUH�
ORRNLQJ�IRU��

���
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Merge the two ring half surfaces into one 

Button Command Menu 

�
0HUJH6UI� 6XUIDFH�!�(GLW�7RROV�!�0HUJH�

�
3W2Q� (GLW�!�3RLQW�(GLWLQJ�!�&RQWURO�3RLQWV�2Q��)����

�
5HEXLOG6UI� 6XUIDFH�!�(GLW�7RROV�!�5HEXLOG�

��� 8VH�WKH�0HUJH6UI�FRPPDQG�WR�PDNH�WKH�WZR�VXUIDFHV�LQWR�RQH��

��� $W�WKH�6HOHFW�XQWULPPHG�VXUIDFH�WR�PHUJH��7ROHUDQFH�6PRRWK <HV��SURPSW��W\SH�6�WR�
FKDQJH�WKH�6PRRWK�RSWLRQ�WR�1R��

6LQFH�WKH�FRQWLQXLW\�RI�WKH�WZR�VXUIDFHV�KDYH�EHHQ�DOUHDG\�GHILQHG�\RX�GRQ
W�QHHG�WKH�0HUJH6UI�
FRPPDQG�WR�DXWRPDWLFDOO\�VPRRWK�WKH�VXUIDFH��:H�HVWDEOLVKHG�WKH�FRQWLQXLW\�PDQXDOO\�ZLWK�
0DWFK6UI�VR�ZH�FRXOG�VHW�WKH�FRQWLQXLW\�RI�WKH�WZR�HGJHV�VHSDUDWHO\��

7KH�QHZ�VXUIDFH�KDV�D�JUHDW�QXPEHU�RI�LVRSDUPV��WKH�FXUYHV�WKDW�EXLOG�WKH�ZLUHIUDPH���7KLV�
LQGLFDWHV�D�ODUJH�QXPEHU�RI�FRQWURO�SRLQWV�RQ�WKH�VXUIDFH��

��� 6HOHFW�WKH�VXUIDFH�DQG�SUHVV�)���WR�WXUQ�RQ�FRQWURO�SRLQWV�WR�VHH�WKH�GHQVLW\��)RU�RXU�SXUSRVHV��
ZH�GRQ
W�QHHG�VR�PDQ\�FRQWURO�SRLQWV��

�

��� 7R�UHGXFH�WKH�QXPEHU�RI�FRQWURO�SRLQWV��XVH�WKH�5HEXLOG6UI�FRPPDQG��

��� 6HW�WKH�QXPEHU�RI�SRLQWV�WR���IRU�WKH�X�GLUHFWLRQ�DQG����IRU�WKH�Y�GLUHFWLRQ��

�

<RX�FDQ�QRZ�VHH�WKDW�WKH�QHZ�VXUIDFH�KDV�D�PXFK�OHVV�GHQVH�LVRSDUP�VSDFLQJ��

�

7KH�UHDVRQ�IRU�WKH�UHEXLOGLQJ�RI�WKH�VXUIDFH�LV�VR�ZH�FDQ�PDNH�VRPH�IUHH�IRUP�PRGLILFDWLRQV�WR�LW��
:H�ZDQW�WR�XVH�HQRXJK�FRQWURO�SRLQWV�WR�JLYH�JRRG�FRQWURO�RQ�WKH�IUHH�IRUP�PRGLILFDWLRQ��EXW�QRW�
VR�KLJK�WKDW�LW�ZLOO�EH�DOPRVW�LPSRVVLEOH�WR�KDQGOH�WKHP��7KLV�VXUIDFH�LV�D�JRRG�FRPSURPLVH��
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��� 0LUURU�WKH�VXUIDFH�DW�DQ\�VWDJH�WR�VHH�ZKDW�WKH�RWKHU�KDOI�RI�WKH�ULQJ�ZLOO�ORRN�OLNH�RQFH�LW�LV�
ILQLVKHG��

���

Edit control points to shape the surface 

Button Command Menu 

�
3W2Q� (GLW�!�3RLQW�(GLWLQJ�!�&RQWURO�3RLQWV�2Q��)����

�
6HO9� (GLW�!�6HOHFW�&RQWURO�3RLQWV�!�6HOHFW�9�

�
6FDOH�'� 7UDQVIRUP�!�6FDOH�!�6FDOH���'�

��� 7XUQ�RQ�WKH�FRQWURO�SRLQWV�RI�WKH�VXUIDFH��

$V�\RX�FDQ�VHH�WKHUH�DUH�SOHQW\�WR�DOORZ�IRU�PRGLILFDWLRQV��

�

��� 6HOHFW�RQH�FRQWURO�SRLQW�LQ�WKH�IRXUWK�URZ�IURP�WKH�ODUJHU�HGJH�OLNH�WKH�RQH�VKRZQ�EHORZ��

�

��� 8VH�WKH�6HO9�FRPPDQG�WR�VHOHFW�DOO�WKH�FRQWURO�SRLQWV�LQ�WKH�VDPH�Y�GLUHFWLRQ�URZ��

�

��� 8VH�WKH�6FDOH�'�FRPPDQG�WR�PRYH�DOO�WKH�FRQWURO�SRLQWV�LQ�WKLV�URZ�WRZDUG�WKH�FHQWHU�RI�WKH�
ULQJ��

��� )RU�WKH�2ULJLQ�SRLQW��W\SH��������

7KLV�LV�WKH�FHQWHU�RI�WKH�LQQHU�FLUFOH��
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��� )RU�WKH�ILUVW�UHIHUHQFH�SRLQW��LQ�WKH�7RS�YLHZSRUW��GUDJ�WKH�OLQH�RXW�IURP�WKH�RULJLQ�WR�QHDU�WKH�URZ�
RI�SRLQWV��

��� )RU�WKH�VHFRQG�UHIHUHQFH�SRLQW��GUDJ�WKH�OLQH�GRZQ�WRZDUG�WKH�FHQWHU�RI�WKH�FLUFOH�XQWLO�WKH�FRQWURO�
SRLQWV�LQ�\RXU�VHOHFWHG�URZ�DUH�QHDU�WKH�QH[W�LQQHU�URZ��

�

Add further interest to the surface 

Button Command Menu 

�
3W2Q� (GLW�!�3RLQW�(GLWLQJ�!�&RQWURO�3RLQWV�2Q��)����

�
6HO9� (GLW�!�6HOHFW�&RQWURO�3RLQWV�!�6HOHFW�9�

�
6FDOH�'� 7UDQVIRUP�!�6FDOH�!�6FDOH���'�

� 6KDGH2SWLRQV� 7RROV�!�2SWLRQV�!�6KDGH�WDE�!�8VH�2SHQ*/�

7KH�IUHH�IRUP�PRGLILFDWLRQ�RI�WKH�VXUIDFH�LV�QRW�RYHU�\HW��<RX�QHHG�WR�ZRUN�RQ�LW�D�OLWWOH�ELW�PRUH�WR�PDNH�
LW�PRUH�LQWHUHVWLQJ��,Q�WKH�QH[W�VWHS�\RX�DUH�JRLQJ�WR�HGLW�JURXSV�RI�FRQWURO�SRLQWV�WR�DGG�VRPH�EXOJLQHVV�
WR�WKH�VXUIDFH��

��� 6HOHFW�WKH�WKUHH�JURXSV�RI�FRQWURO�SRLQWV�VKRZQ�EHORZ��WKH�WKUHH�DW�WKH�WRS�FHQWHU�DQG�PDWFKLQJ�
JURXSV�RQ�HDFK�VLGH��

Tip:  Hold the Shift key while selecting the points using a window. Rotate the view to see the 
other side of the ring. 

�

��� 8VH�WKH�6FDOH�'�FRPPDQG�WR�PRYH�DOO�WKH�FRQWURO�SRLQWV�LQ�WKLV�URZ�DZD\�IURP�WKH�FHQWHU�RI�WKH�
ULQJ��

��� $JDLQ��IRU�WKH�2ULJLQ�SRLQW��W\SH��������

��� )RU�WKH�ILUVW�UHIHUHQFH�SRLQW��LQ�WKH�7RS�YLHZSRUW��GUDJ�WKH�OLQH�RXW�IURP�WKH�RULJLQ�WR�WKH�URZ�RI�
SRLQWV��8VH�\RXU�JULG�VQDS�WR�PDLQWDLQ�FRQWURO�RYHU�WKH�ORFDWLRQ�RI�\RXU�UHIHUHQFH�SRLQWV��
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��� )RU�WKH�VHFRQG�UHIHUHQFH�SRLQW��GUDJ�WKH�OLQH�XS�WR�WKH�JULG�VQDS�SRLQW�WZR�XQLWV�DZD\�IURP�WKH�
RULJLQDO�SRLQW��

�

7KLV�FUHDWHV�WKUHH�EXOJHV�LQ�WKH�ULQJ�VXUIDFH��

�

��� 6KDGH�WKH�YLHZSRUW��

Note:  To achieve the gold effect with shading in this image, we have changed the layer color to 
gold and used OpenGL shading to use the layer color. 

�

:H�FDQ�VHH�WKDW�WKH�RYHUDOO�VKDSH�RI�WKH�ULQJ��HVSHFLDOO\�LI�VHHQ�IURP�WKH�WRS�DQG�ORRNLQJ�DW�WKH�
ERUGHU��LV�FKDQJLQJ�FRQVLGHUDEO\��:RUNLQJ�ZLWK�FRQWURO�SRLQWV�PLJKW�EH�VRPHWLPHV�D�ELW�WLPH�
FRQVXPLQJ��EXW�LW�LV�D�PHWKRG�IRU�PDQLSXODWLQJ�VXUIDFHV�WKDW�LV�ZRUWK�JLYLQJ�D�WU\��

)HHO�IUHH�WR�WU\�DQ\�VROXWLRQ�\RX�PD\�ILQG�LQWHUHVWLQJ�RU�XVHIXO�WR�PRGLI\�WKH�FRQWURO�SRLQWV��

7KLV�LV�MXVW�RQH�RI�PDQ\�SRVVLELOLWLHV��
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Create the other half of the ring 

Button Command Menu 

�
0LUURU� 7UDQVIRUP�!�0LUURU�

�
0DWFK6UI� 6XUIDFH�!�(GLW�7RROV�!�0DWFK�

�
0HUJH6UI� 6XUIDFH�!�(GLW�7RROV�!�0HUJH�

��� 8VH�WKH�0LUURU�FRPPDQG�WR�FUHDWH�WKH�RWKHU�ULQJ�KDOI��

8VH�WKH�)URQW�RU�5LJKW�YLHZSRUW��

�

��� 8VH�WKH�0DWFK6UI�FRPPDQG�WR�FRQWURO�KRZ�WKH�HGJHV�ZLOO�UHPDLQ�VPRRWK�DFURVV�WKH�WUDQVLWLRQ��

�

)RU�WKH�HGJHV�DW�WKH�WRS�SDUW�RI�WKH�ULQJ�VKRZQ�EHORZ��XVH�WKHVH�RSWLRQV�LQ�WKH�0DWFK�6XUIDFH�
GLDORJ�ER[��XQGHU�&RQWLQXLW\��FKRRVH�&XUYDWXUH��FKHFN�$YHUDJH�VXUIDFHV��5HILQH�PDWFK��DQG�
3UHVHUYH�RSSRVLWH�HQG��

�

��� 8VH�WKH�0HUJH6UI�FRPPDQG�WR�PDNH�WKH�WZR�VXUIDFHV�LQWR�RQH��
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��� $W�WKH�6HOHFW�XQWULPPHG�VXUIDFH�WR�PHUJH��7ROHUDQFH�6PRRWK <HV��SURPSW��W\SH�6�WR�
FKDQJH�WKH�6PRRWK�RSWLRQ�WR�1R��

6LQFH�WKH�FRQWLQXLW\�RI�WKH�WZR�VXUIDFHV�KDYH�EHHQ�DOUHDG\�GHILQHG�\RX�GRQ
W�QHHG�WKH�0HUJH6UI�
FRPPDQG�WR�DXWRPDWLFDOO\�VPRRWK�WKH�VXUIDFH��:H�HVWDEOLVKHG�WKH�FRQWLQXLW\�PDQXDOO\�ZLWK�
0DWFK6UI�VR�ZH�FRXOG�VHW�WKH�FRQWLQXLW\�RI�WKH�WZR�HGJHV�VHSDUDWHO\��

���

Finish the interior surface 

Button Command Menu 

�
/RIW� 6XUIDFH�!�/RIW�

�
)LOOHW6UI� 6XUIDFH�!�)LOOHW�

�
-RLQ� (GLW�!�-RLQ�

�
(PDS� $QDO\]H�!�6XUIDFH�!�(QYLURQPHQW�0DS�

� 7XUQWDEOH� �

<RX�QRZ�RQO\�KDYH�WKH�LQWHULRU�VXUIDFH�RI�WKH�ULQJ�WR�ILQLVK��8VH�WKH�/RIW�FRPPDQG�WR�FRPSOHWH�WKLV�
VXUIDFH��

��� 6WDUW�WKH�/RIW�FRPPDQG�DQG�VHOHFW�WKH�WZR�HGJHV�RI�WKH�VXUIDFH�DV�VKRZQ�EHORZ��

�
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��� $W�WKH�6HOHFW�VHDP�SRLQW�WR�DGMXVW��3UHVV�(QWHU�ZKHQ�GRQH���)OLS'LUHFWLRQ�$XWRPDWLF�
1DWXUDO���SURPSW��W\SH�$�IRU�DXWRPDWLF�DGMXVWPHQW��

<RX�ZLOO�VHH�WKH�WZR�DUURZV��RQH�IRU�HDFK�FXUYH��JRLQJ�LQ�WKH�VDPH�GLUHFWLRQ��DW�FRUUHVSRQGLQJ�
SRLQWV��

�

��� $FFHSW�WKH�GHIDXOW�/RIW�2SWLRQV��

�

�

�

��� $V�D�FOHDQ�XS�RI�WKH�ILQLVKHG�SURGXFW�XVH�WKH�)LOOHW6UI�FRPPDQG�WR�FUHDWH�D�ILOOHW�ZLWK�D�����PP�
UDGLXV�DW�ERWK�RI�WKH�LQWHULRU�HGJHV�RI�WKH�ULQJ�VR�WKDW�WKHUH�LV�D�VPRRWK�WUDQVLWLRQ�EHWZHHQ�WKH�
WZR�VXUIDFHV��

� �

��� -RLQ�DOO�WKH�SDUWV�WR�FUHDWH�RQH�REMHFW�IURP�WKH�LQWHULRU�ORIW�VXUIDFH��WKH�ILOOHW�VXUIDFHV��DQG�WKH�
PDLQ�ULQJ�VXUIDFH��

Examine the finished ring 
:H�FDQ�QRZ�ORRN�DW�WKH�ULQJ�LQ�LW
V�HQWLUHW\�XVLQJ�WKH�(PDS�FRPPDQG��

��� 7U\�SROLVKHGBJROG�MSJ�WR�UHSUHVHQW�WKH�PDWHULDO�WR�EH�VLPXODWHG��

��� 8VH�WKH�7XUQWDEOH�FRPPDQG�WR�YLHZ�WKH�ULQJ��

$Q\�PRGLILFDWLRQ�WR�RXU�ILQLVKHG�SLHFH�VKRXOG�EH�GRQH�QRZ��EHFDXVH�ZH�DUH�QH[W�JRLQJ�FRQFHQWUDWH�RQ�
PDNLQJ�WKH�PROG��,W�ZRXOG�EH�WRR�EDG�WR�HQG�XS�ZLWK�D�EHDXWLIXO�PROG�RI�DQ�XJO\�SLHFH��
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Make a copy of the ring to save 

Button Command Menu 

�
&RS\� (GLW�!�&RS\�

�
&KDQJH/D\HU� (GLW�!�/D\HUV�!�&KDQJH�2EMHFW�/D\HU�

,Q�WKH�QH[W�VHFWLRQV�\RX�DUH�JRLQJ�WR�FXW�XS�\RXU�EHDXWLIXO�ULQJ�WR�PDNH�PROG�SDUWV��VR�PDNH�D�FRS\�RI�
WKH�FRPSOHWHG�ULQJ�VXUIDFH�DQG�VWRUH�LW�RQ�D�VHSDUDWH�OD\HU��

��� 8VH�WKH�&RS\�FRPPDQG�ZLWK�WKH�,Q3ODFH�RSWLRQ�WR�FUHDWH�D�FRS\�RI�WKH�ULQJ��

��� 8VH�WKH�&KDQJH/D\HU�FRPPDQG�WR�SODFH�WKH�ULQJ�FRS\�RQ�D�QHZ�OD\HU��

��� 7XUQ�WKH�QHZ�OD\HU�RII��

Trim away half the ring 

Button Command Menu 

�
&XW3ODQH� 6XUIDFH�!�5HFWDQJOH�!�&XWWLQJ�3ODQH�

�
7ULP� (GLW�!�7ULP�

:H�QHHG�WR�FUHDWH�D�VXUIDFH�WKDW�ZLOO�VXEWUDFW�DQ�DPRXQW�RI�YROXPH�IURP�WKH�WKLFN�SDUW�RI�WKH�ULQJ�LQ�
RUGHU�WR�PDNH�LW�KROORZ��

7R�DFFRPSOLVK�WKLV�WDVN��RQH�RI�WKH�VWUDWHJLHV�ZH�ZLOO�XVH�LV�WR�FUHDWH�VHFWLRQ�FXUYHV�RI�WKH�ULQJ�VXUIDFH��
6LQFH�WKH�XSSHU�DQG�WKH�ORZHU�SDUW�RI�WKH�ULQJ�DUH�HYLGHQWO\�V\PPHWULFDO��ZH�ZLOO�GR�WKLV�MXVW�RQ�WKH�ORZHU�
KDOI��

%HIRUH�ZH�VWDUW��ZH�ZLOO�WULP�RII�KDOI�WKH�ULQJ��:H�FUHDWHG�WKH�ZKROH�ULQJ�VR�ZH�FRXOG�FRPSOHWH�WKH�GHVLJQ��
EXW�ZH�RQO\�QHHG�KDOI�WKH�ULQJ�WR�PDNH�D�PROG��

Split the ring 
��� ,Q�WKH�5LJKW�YLHZSRUW��XVH�WKH�&XW3ODQH�FRPPDQG�WR�GUDZ�D�FXWWLQJ�SODQH�DORQJ�WKH�ZRUOG�\�D[LV�

WKDW�H[WHQGV�EH\RQG�WKH�ULQJ��

� �

��� 8VH�WKH�7ULP�FRPPDQG�WR�WULP�DZD\�WKH�WRS�KDOI�RI�WKH�ULQJ�ZLWK�WKH�FXWWLQJ�SODQH��
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��� 'HOHWH�WKH�FXWWLQJ�SODQH�VXUIDFH��

�

Hollow out the ring 
7KH�SXUSRVH�RI�WKLV�WXWRULDO�LV�WR�PDNH�D�WZR�SDUW�PROG�WKDW�ZLOO�OHW�XV�SURGXFH�D�ULQJ��RU�DFWXDOO\��KDOI�RI�
WKH�ULQJ��:D[�ZLOO�EH�SRXUHG�LQWR�WKH�PROG�DQG�WKH�ILQLVKHG�SLHFHV�ZLOO�EH�XVHG�LQ�ORVW�ZD[�WHFKQLTXH�
SURGXFWLRQ��

7R�EHWWHU�GHVFULEH�RXU�JRDO��ZH�DUH�JRLQJ�WR�FUHDWH�D�ER[�IURP�ZKLFK�ZH�DUH�JRLQJ�WR��VXEWUDFW��D�SDUW��
OHDYLQJ�D�KROORZ�VSDFH�WKDW�ZLOO�EH�H[DFWO\�VKDSHG�OLNH�KDOI�WKH�ULQJ��:H�GRQ
W�ZDQW�WR�XVH�WKH�HQWLUH�ULQJ�
DV�LW�LV�QRZ��WKLV�ZRXOG�PDNH�D�VROLG�OXPS�RI�PHWDO�WKDW�ZRXOG�EH�VR�KHDY\�WKDW�D�ORW�RI�KDQGZRUN�ZRXOG�
EH�QHHGHG�WR�EULQJ�LW�WR�DQ�DFFHSWDEOH�ZHLJKW��7KLV�ZRXOG�EH�WLPH�FRQVXPLQJ�DQG�GHILQLWHO\�QRW�FRVW�
HIIHFWLYH��

�

)RU�WKH�QH[W�SDUW�RI�WKLV�WXWRULDO��ZH�DUH�JRLQJ�WR�EH�ZRUNLQJ�RQ�FUHDWLQJ�D��KROORZ��LQ�WKH�ULQJ��:H�ZDQW�
WR�SURGXFH�D�PROG�WKDW�ZLOO�DOORZ�XV�WR�KDYH�FRQWURO�RYHU�WKH�WKLFNQHVV�RI�WKH�ILQLVKHG�SLHFH��$�JROGVPLWK�
ZLOO�WKHQ�KDYH�WR�ZHOG�WKH�WZR�SDUWV�DQG�FRPSOHWH�WKH�ILQLVKLQJ�SURFHVV��

,W�VKRXOG�EH�HQRXJK�WR�RIIVHW�WKH�VXUIDFH�WKDW�GHILQHV�RXU�KDOI�ULQJ�D�JLYHQ�DPRXQW�WRZDUGV�WKH�LQVLGH��
8QIRUWXQDWHO\��WKH�VROXWLRQ�LV�QRW�WKDW�HDV\��)RU�VHYHUDO�JHRPHWULFDO�UHDVRQV��RIIVHWWLQJ�VXUIDFHV�WKDW�KDYH�
FRPSOH[�FXUYDWXUHV�PD\�FDXVH�VHOI�LQWHUVHFWLQJ�VXUIDFHV��

7KLV�LV�XQDFFHSWDEOH��VR�ZH�ZLOO�KDYH�WR�ILQG�DQ�DOWHUQDWLYH�VROXWLRQ�LQ�RUGHU�WR�EXLOG�RXU�VXUIDFH��

Create curves on the ring surface 

Button Command Menu 

�
6HFWLRQ� &XUYH�!�)URP�2EMHFWV�!�6HFWLRQ�

)LUVW�ZH�QHHG�WR�PDNH�FXUYHV�WKDW�OLH�RQ�RXU�ULQJ�VXUIDFH��7KHQ�ZH�ZLOO�RIIVHW�WKHVH�FXUYHV�E\���PP�
WRZDUG�WKH�LQVLGH��7KHVH�LQQHU�FXUYHV�ZLOO�EH�XVHG�WR�FUHDWH�WKH��KROORZLQJ��VXUIDFH��

��� 8VH�WKH�6HFWLRQ�FRPPDQG�WR�FUHDWH�FXUYHV�WKDW�UDGLDWH�RXW�IURP�WKH�RULJLQ�SRLQW��

��� $W�WKH�6HOHFW�REMHFWV�IRU�VHFWLRQV�SURPSW��VHOHFW�WKH�ULQJ�KDOI��

��� ,Q�WKH�7RS�YLHZSRUW�DW�HDFK�6WDUW�RI�VHFWLRQ�SURPSW��W\SH���DQG�GUDJ�WKH�VHFWLRQ�GHILQLQJ�OLQH�
RXW�EH\RQG�WKH�ULQJ�DV�VKRZQ�EHORZ��
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��� 'UDZ�RQH�VHFWLRQ�DORQJ�WKH�[�D[LV�DQG�RQH�DORQJ�WKH�\�D[LV��

� �

��� 3ODFH�WZR�PRUH�VHFWLRQV�PRUH�RU�OHVV�HYHQO\�VSDFHG�EHWZHHQ�WKH�[��DQG�\�D[HV�DV�VKRZQ�
KLJKOLJKWHG�EHORZ��

�

Offset the curves 

Button Command Menu 

�
/RFN� (GLW�!�9LVLELOLW\�!�/RFN�

�
&3ODQH7R2EMHFW� 9LHZ�!�6HW�&3ODQH�!�7R�2EMHFW�

�
2IIVHW� &XUYH�!�2IIVHW�

�
&3ODQH7RS� 9LHZ�!�6HW�&3ODQH�!�:RUOG�7RS�

�
0LUURU� 7UDQVIRUP�!�0LUURU�

1RZ�ZH�DUH�JRLQJ�WR�RIIVHW�WKHVH�VHFWLRQV�WR�REWDLQ�VPDOOHU�FXUYHV�DQG�IURP�WKHVH�EXLOG�D�VXUIDFH�LQVLGH�
WKH�ULQJ��

7KH�2IIVHW�FRPPDQG�UHTXLUHV�WKDW�WKH�FXUYH�EH�SDUDOOHO�WR�WKH�FRQVWUXFWLRQ�SODQH��6LQFH�RXU�FXUYHV�GR�
QRW�ILW�WKLV�UHTXLUHPHQW��ZH�DUH�JRLQJ�WR�VHW�WKH�FRQVWUXFWLRQ�SODQH�WR�WHPSRUDULO\�PDWFK�D�FXUYH��RIIVHW�
WKH�FXUYH�DQG�WKHQ�VHW�WKH�FRQVWUXFWLRQ�SODQH�WR�PDWFK�WKH�QH[W�FXUYH��

��� %HIRUH�\RX�VWDUW��XVH�WKH�/RFN�FRPPDQG�RQ�WKH�ULQJ�VXUIDFH�VR�\RX�FDQ�VHH�LW��EXW�QRW�VHOHFW�LW��

�
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��� ,Q�WKH�3HUVSHFWLYH�YLHZSRUW��XVH�WKH�&3ODQH7R2EMHFW�FRPPDQG�WR�DOLJQ�WKH�FRQVWUXFWLRQ�SODQH�
ZLWK�WKH�ILUVW�FXUYH��

�

��� 8VH�WKH�2IIVHW�FRPPDQG�WR�FUHDWH�WKH�LQVLGH�FXUYH��

��� $W�WKH�6HOHFW�FXUYH�WR�RIIVHW��'LVWDQFH ��&RUQHU 6KDUS�7KURXJK3RLQW��SURPSW��W\SH�'�WR�
VHW�WKH�GLVWDQFH�WR���LI�LW�LV�QRW�DOUHDG\�VHW��

��� $W�WKH�6LGH�WR�RIIVHW��'LVWDQFH ��&RUQHU 6KDUS�7KURXJK3RLQW��SURPSW��EH�VXUH�WKH�PDUNHU�
LV�SRLQWLQJ�WR�WKH�LQVLGH�RI�WKH�ULQJ��

� �
The yellow curve shown above is an offset of the section curve. Note that there is no self-
intersection on offset curves. 

��� 8VH�WKH�&3ODQH7R2EMHFW�FRPPDQG�DJDLQ�WR�FKDQJH�WKH�FRQVWUXFWLRQ�SODQH�WR�WKH�QH[W�VHFWLRQ�
FXUYH��

��� 8VH�WKH�2IIVHW�FRPPDQG�WR�FUHDWH�WKH�QH[W�LQVLGH�FXUYH��

�

��� 5HSHDW�VWHSV���DQG���IRU�WKH�RWKHU�WZR�FXUYHV��

��� :KHQ�\RX�KDYH�RIIVHW�DOO�WKH�FXUYHV��XVH�WKH�&3ODQH7RS�FRPPDQG�WR�VHW�WKH�FRQVWUXFWLRQ�SODQH�
EDFN�WR�LW
V��QRUPDO��SRVLWLRQ��

�
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��� 8VH�WKH�0LUURU�FRPPDQG�LQ�WKH�7RS�YLHZSRUW�WR�PLUURU�WKH�QHZ�RIIVHW�FXUYHV�WR�WKH�RWKHU�VLGH�RI�
WKH�ULQJ��

'R�QRW�PLUURU�WKH�FXUYH�WKDW�OLHV�RQ�WKH�\�D[LV��

�

Create the inner surface 

Button Command Menu 

�

8QORFN�
�5LJKW�FOLFN�EXWWRQ�

(GLW�!�9LVLELOLW\�!�8QORFN�

�
2IIVHW� &XUYH�!�2IIVHW�

�
+LGH� (GLW�!�9LVLELOLW\�!�+LGH�

�
7ULP� (GLW�!�7ULP�

�
1HWZRUN6UI� 6XUIDFH�!�)URP�&XUYH�1HWZRUN�

+DYLQJ�DOO�WKH�FXUYHV�LQ�WKH�ULJKW�SRVLWLRQ��RQH�RI�WKH�VWUDWHJLHV�ZH�FRXOG�XVH�WR�EXLOG�WKLV�VXUIDFH�ZRXOG�
EH�WR��ORIW��DOO�WKH�RIIVHW�FXUYHV��7KLV�PLJKW�EH�D�JRRG�LGHD��EXW�LQ�WKLV�SDUWLFXODU�FDVH�ZH�FRXOG�KDYH�D�
SUREOHP��7KH�GLVWDQFH�EHWZHHQ�WKH�RXWVLGH�HGJH�RI�WKH�KDOI�ULQJ
V�VXUIDFH�DQG�WKH�HGJH�RI�WKH�ORIWHG�
VXUIDFH�LV�QRW�FRQVWDQW�DQG�DW�FHUWDLQ�SRLQWV�WKH�GLVWDQFH�EHWZHHQ�WKH�LQQHU�DQG�RXWHU�VXUIDFHV�LV�WRR�
VPDOO��7KH�PHWDO�LQ�WKLV�DUH�ZRXOG�EH�WKLQ��

�

7ZR�VROXWLRQV�PLJKW�EH�VXLWDEOH�DW�WKLV�SRLQW��RQH�LV�WR�PDNH�PRUH�VHFWLRQV�RI�WKH�KDOI�ULQJ
V�VXUIDFH�DQG�
ZRUN�RQ�WKHP�DV�ZH�GLG�WR�REWDLQ�PRUH�RIIVHW�FXUYHV�H[DFWO\�ZKHUH�WKH�GLVWDQFH�EHWZHHQ�WKH�ERUGHUV�
JHWV�WR�LW
V�PLQLPXP�YDOXH��7KLV�ZRXOG�ZRUN��EXW�LW�ZRXOG�WDNH�D�ORQJ�WLPH��
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2XU�FKRLFH�LV�WR�RIIVHW�WKH�ERUGHUV�RI�WKH�ULQJ�VXUIDFH��LQWHUQDO�DQG�H[WHUQDO�ERUGHUV�VKRZQ�LQ�\HOORZ�����
PP�WR�PHHW�WKH�HQG�SRLQWV�RI�WKH�RIIVHW�FXUYHV��

�

:H�ZLOO�WKHQ�XVH�WKH�FXUYHV�WR�KHOS�GHILQH�WKH�VXUIDFH��

��� 8QORFN�WKH�SRO\VXUIDFH��

��� 8VH�WKH�2IIVHW�FRPPDQG�WR�FUHDWH�WKH�HGJH�FXUYHV�IRU�WKH�LQQHU�VXUIDFH��

6WDUW�WKH�2IIVHW�FRPPDQG�EHIRUH�VHOHFWLQJ�WKH�VXUIDFH�HGJHV��<RX�FDQQRW�SUH�VHOHFW�VXUIDFH�
HGJHV��EXW�RQFH�\RX�VWDUW�WKH�FRPPDQG��\RX�ZLOO�EH�DEOH�WR�GR�WKLV��

�

��� +LGH�WKH�ULQJ�VXUIDFH��

��� 8VH�WKH�WZR�VPDOOHVW�RIIVHW�FXUYHV�DW�WKH�[�D[LV�WR�7ULP�WKH�RIIVHW�ERUGHU�FXUYHV�VLQFH�ZH�ZLOO�XVH�
RQO\�SDUW�RI�WKHP��

,I�WKH�7ULP�FRPPDQG�GRHV�QRW�ZRUN��LW�LV�EHFDXVH�WKH�HQG�SRLQWV�RI�WKH�RIIVHW�FXUYHV�DUH�QRW�
FORVH�HQRXJK�WR�WKH�FXUYHV�WKDW�KDYH�WR�EH�WULPPHG��

7KHUH�DUH�VHYHUDO�SRVVLEOH�VROXWLRQV�WR�WKLV��EXW�WKH�HDVLHVW�LV�WR�GUDZ�D�OLQH�LQ�WKH�7RS�YLHZSRUW�
DORQJ�WKH�[�D[LV�WKDW�RYHUODSV�WKH�FXUYHV�DQG�XVH�WKDW�IRU�WULPPLQJ��

<RX�ZDQW�WKH�UHVXOWV�WR�ORRN�OLNH�WKLV��

�
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��� 6HOHFW�DOO�WKHVH�FXUYHV�DQG�XVH�WKH�1HWZRUN6UI�FRPPDQG�WR�PDNH�WKH�LQQHU�VXUIDFH��

$FFHSW�WKH�GHIDXOW�VHWWLQJV�LQ�WKH�6XUIDFH�)URP�&XUYH�1HWZRUN�GLDORJ�ER[��

�

Create ends and join the inner surface 

Button Command Menu 

�
/LQH� &XUYH�!�/LQH�!�6LQJOH�/LQH�

�
(GJH6UI� 6XUIDFH�!�(GJH�&XUYHV�

�
-RLQ� (GLW�!�-RLQ�

:H�QHHG�WR�ILOO�WKH�VXUIDFH�DW�WKH�HQGV��

��� 'UDZ�D�/LQH�WR�FRQQHFW�WKH�HQGLQJ�SRLQWV�RI�WKH�VXUIDFH��

8VH�WKH�(QGSRLQW�REMHFW�VQDS��

�

��� 8VH�WKH�(GJH6UI�FRPPDQG�VHOHFWLQJ�WKH�OLQH�DQG�WKH�VXUIDFH�HGJH�WR�FUHDWH�WKH�HQG��

� �

��� 5HSHDW�WKLV�IRU�WKH�RWKHU�VLGH��

��� 8VH�WKH�-RLQ�FRPPDQG�WR�PDNH�WKHVH�WKUHH�VXUIDFHV�LQWR�RQH��

��� 7XUQ�RII�WKH�OD\HU�IRU�WKH�KROORZ��



M O D E L I N G  A N D  M O L D  M A K I N G  F O R  D E S I G N E R S  

28 

Create the first mold part 

Button Command Menu 

�
%R[� 6ROLG�!�%R[�!�&RUQHU�WR�&RUQHU��+HLJKW�

�
([WUDFW6UI� 6ROLG�!�([WUDFW�6XUIDFH�

�
+LGH� (GLW�!�9LVLELOLW\�!�+LGH�

�
7ULP� (GLW�!�7ULP�

�

6KRZ�
��5LJKW�FOLFN�EXWWRQ��

(GLW�!�9LVLELOLW\�!�6KRZ�

�
-RLQ� (GLW�!�-RLQ�

�
6SKHUH'� 6ROLG�!�6SKHUH�!�'LDPHWHU�

�
%RROHDQ'LIIHUHQFH� 6ROLG�!�'LIIHUHQFH�

7KH�PROG�ZLOO�EH�FUHDWHG�LQ�WZR�SDUWV��RQH�KDOI�IRU�WKH�ULQJ�VXUIDFH�DQG�RQH�KDOI�IRU�WKH��KROORZ��VXUIDFH��
:H�DUH�QRZ�JRLQJ�WR�EXLOG�WKH�ULQJ�VXUIDFH�SDUW�RI�WKH�PROG��

��� 7XUQ�RQ�WKH�OD\HU�ZLWK�WKH�ULQJ�VXUIDFH��

��� 8VH�WKH�%R[�FRPPDQG�WR�FUHDWH�D�ER[�ZLWK�LW
V�WRS�IDFH�O\LQJ�RQ�WKH�FRQVWUXFWLRQ�SODQH��

7KH�ER[�KDV�WR�EH�GHHS�HQRXJK�WR�HQFORVH�WKH�ULQJ�VXUIDFH��&KHFN�WKH�VL]H�LQ�WKH�IURQW�YLHZSRUW��

�

��� 8VH�WKH�([WUDFW6UI�FRPPDQG�WR�VHSDUDWH�WKH�WRS�IDFH�RI�WKH�ER[��

��� +LGH�WKH�ORZHU�SDUW�RI�WKH�ER[�WR�JHW�LW�RXW�RI�\RXU�ZD\�WHPSRUDULO\��

��� 8VH�WKH�7ULP�FRPPDQG�WR�WULP�RXW�WKH�DUHD�ZKHUH�WKH�ULQJ�VXUIDFH�LV��

�

��� 6KRZ�WKH�ORZHU�SDUW�RI�WKH�ER[��
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��� 8VH�WKH�-RLQ�FRPPDQG�WR�MRLQ�DOO�WKH�SDUWV�WRJHWKHU�DJDLQ��

�

��� 8VH�WKH�6SKHUH'�FRPPDQG�WR�FUHDWH�IRXU�UHJLVWUDWLRQ�NH\V��QRWFKHV��DW�WKH�FRUQHUV�RI�WKH�PROG�
KDOI��

8VH�WKH�JULG�VQDS�WR�GUDZ�WKH�VSKHUHV�ZLWK�D�GLDPHWHU�RI���PP��

�

��� 8VH�WKH�%RROHDQ'LIIHUHQFH�FRPPDQG�WR�FXW�WKH�UHJLVWUDWLRQ�NH\V�LQWR�WKH�PROG��

7KLV�KHOSV�XV�JHW�D�SHUIHFW�DOLJQPHQW�EHWZHHQ�WKLV�SDUW�RI�WKH�PROG�DQG�WKH�RWKHU�KDOI�WKDW�ZH�ZLOO�
PDNH�QH[W��7KH�VHFRQG�KDOI�ZLOO�KDYH�IRXU�SURWUXGLQJ�KDOI�VSKHUHV�WKDW�FRUUHVSRQG�WR�WKH�IRXU�
QRWFKHV��

�
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Create the gate 

Button Command Menu 

�
&LUFOH� &XUYH�!�&LUFOH�!�&HQWHU��5DGLXV�

�
5HFWDQJOH&HQ� &XUYH�!�5HFWDQJOH�!�&HQWHU��&RUQHU�

�
/RIW� 6XUIDFH�!�/RIW�

�
&DS� 6ROLG�!�&DS�3ODQDU�+ROHV�

�
%RROHDQ'LIIHUHQFH� 6ROLG�!�'LIIHUHQFH�

�
)LOOHW(GJH� 6ROLG�!�)LOOHW�(GJH�

7KHUH�LV�RQH�PLVVLQJ�SDUW��ZKLFK�LV�WKH�JDWH��7KLV�LV�WKH�VSRXW�ZKHUH�WKH�ZD[�ZLOO�EH�LQMHFWHG�LQWR�WKH�
PROG��

7R�EXLOG�WKLV�ZH�DUH�JRLQJ�WR�XVH�WKH�WKUHH�FORVHG�FXUYHV�DV�VKRZQ�EHORZ��

�

+HUH
V�ZKDW�WKH�FXUYHV�ORRN�OLNH�LQ�WKH�)URQW�YLHZSRUW��:H�DUH�XVLQJ�D�FLUFOH�DQG�WZR�UHFWDQJOHV��

�

7KH�UHFWDQJOH�FORVHVW�WR�WKH�ULQJ�LV�SODFHG�VOLJKWO\�EHORZ�WKH�RWKHU�FXUYHV�VR�WKDW�WKH�ZD[�ZLOO�UHDFK�WKH�
SDUW�WR�EH�ILOOHG��7KLV�LV�YLVLEOH�LQ�WKH�5LJKW�YLHZSRUW��

�

&RQVLGHULQJ�WKH�JHRPHWU\�RI�WKH�SLHFH��WKH�UHFWDQJXODU�VKDSH�LV�XVHG�WR�HOLPLQDWH�XQGHUFXWV��
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��� 6HOHFW�WKH�WKUHH�FORVHG�FXUYHV��

��� 8VH�WKH�/RIW�FRPPDQG�WR�FUHDWH�D�VXUIDFH�WKDW�FRQQHFWV�WKHP��

8VH�WKH�6WUDLJKW�VHFWLRQV�VW\OH�RSWLRQ��

�

�

�

��� 1RZ�XVH�WKH�&DS�FRPPDQG�WR�FORVH�RII�WKH�HQGV�RI�WKH�JDWH�VXUIDFH�DQG�PDNH�LW�LQWR�D�VROLG��

7KLV�PDNHV�LW�HDVLHU�WR�XVH�WKH�%RROHDQ'LIIHUHQFH�FRPPDQG�WR�FXW�WKH�JDWH�LQWR�WKH�PROG�ER[��
7KH�%RROHDQ�FRPPDQGV�ZRUN�EHVW�ZKHQ�\RX�XVH�WZR�FORVHG�VROLGV��

��� 0DNH�D�FRS\�RI�WKH�JDWH�VROLG�DQG�SODFH�LW�RQ�DQRWKHU�OD\HU�DQG�WXUQ�WKDW�OD\HU�RII��<RX�ZLOO�XVH�
WKLV�ODWHU�WR�FUHDWH�WKH�JDWH�LQ�WKH�VHFRQG�PROG�SDUW��

��� 8VH�WKH�%RROHDQ'LIIHUHQFH�FRPPDQG�WR�VXEWUDFW�WKH�JDWH�VXUIDFH�IURP�WKH�PROG�ER[��

�

Round the corners of the registration notches 
7KHUH�LV�RQO\�D�YHU\�OLWWOH�WRXFK�XS�ZH�FDQ�DGG�WR�RXU�KDOI�PROG�DQG�WKDW�LV�ILOOHWLQJ�ZKHUH�WKH�IRXU�OLWWOH�
KHPLVSKHUHV�MRLQ�WKH�XSSHU�IDFH�RI�WKH�PROG��7KH�UHDVRQ�IRU�WKLV�LV�WR�DOORZ�HDVLHU�FRXSOLQJ�EHWZHHQ�WKH�
WZR�SDUWV�RI�WKH�PROG��

 •� 8VH�WKH�)LOOHW(GJH�FRPPDQG�WR�FUHDWH�WKH�URXQGHG�HGJH�RI�WKH�QRWFKHV��

7KH�ILOOHW�UDGLXV�LV�����PP��

�

7KLV�SDUW�RI�WKH�PROG�LV�FRPSOHWH��
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Create the second mold part 

Button Command Menu 

�
/RFN� (GLW�!�9LVLELOLW\�!�/RFN�

�
%R[� 6ROLG�!�%R[�!�&RUQHU�WR�&RUQHU��+HLJKW�

�
6SKHUH� 6SKHUH�!�&HQWHU��5DGLXV�

��� 8VH�WKH�/RFN�FRPPDQG�RQ�WKH�PROG�SDUW���\RX�MXVW�FUHDWHG�VR�\RX�FDQ�ZRUN�DURXQG�LW�ZLWKRXW�
DFFLGHQWDOO\�VHOHFWLQJ�LW��

��� 8VH�WKH�%R[�FRPPDQG�WR�FUHDWH�D�QHZ�ER[�ULJKW�RQ�WRS�RI�WKH�ER[�XVHG�IRU�PROG�SDUW����

� �

��� 8VH�WKH�6SKHUH�FRPPDQG�WR�GUDZ�IRXU�VPDOO�VSKHUHV�WKDW�ZLOO�IRUP�WKH�RWKHU�KDOI�RI�WKH�
UHJLVWUDWLRQ�NH\V��

8VH�WKH�JULG�VQDS�WR�FHQWHU�WKH�VSKHUHV�LQVLGH�WKH�QRWFKHV�ZH�FUHDWHG�LQ�SDUW����7KHVH�QHZ�
VSKHUHV�ZLOO�EH�VOLJKWO\�VPDOOHU�WKDQ�WKH�RQHV�XVHG�IRU�WKH�QRWFKHV��7KLV�LV�WR�HQVXUH�VRPH�
WROHUDQFH�ZKHQ�WKH�WZR�SLHFHV�ZLOO�EH�FRXSOHG��:H�FDQ�UHDVRQDEO\�XVH�D�SDUWLQJ�WROHUDQFH�YDOXH�RI�
�����PP��7KHUHIRUH��XVH�D�UDGLXV�RI�������

�

��� 8QORFN�WKH�SDUW���VROLG�DQG�+LGH�LW��
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Cut and join the parts for the second mold part 

Button Command Menu 

�
%RROHDQ8QLRQ� 6ROLG�!�8QLRQ�

�
%RROHDQ'LIIHUHQFH� 6ROLG�!�'LIIHUHQFH�

�
([WUDFW6UI� 6ROLG�!�([WUDFW�6XUIDFH�

�
7ULP� (GLW�!�7ULP�

�
-RLQ� (GLW�!�-RLQ�

��� 0DNH�WKH��KROORZLQJ��VXUIDFH�YLVLEOH��

��� 8VH�WKH�%RROHDQ8QLRQ�FRPPDQG�WR�MRLQ�WKH�VSKHUHV�WR�WKH�ER[�WR�FUHDWH�WKH�UHJLVWUDWLRQ�NH\V�
IRU�WKLV�KDOI�RI�WKH�PROG��

��� 7R�FUHDWH�D�JDWH�LQ�WKLV�SDUW��XVH�%RROHDQ'LIIHUHQFH�FRPPDQG�WR�VXEWUDFW�WKH�JDWH�VROLG�\RX�
FRSLHG�HDUOLHU�IURP�WKH�ER[��

�

��� 8VH�WKH�([WUDFW6UI�FRPPDQG�WR�VHSDUDWH�WKH�ORZHU�VXUIDFH�RI�WKH�PROG�ER[��

��� +LGH�WKH�ODUJHU�SDUW�RI�WKH�ER[��OHDYLQJ�WKH�H[WUDFWHG�VXUIDFH�VKRZLQJ��

�

��� 8VH�WKH�7ULP�FRPPDQG�WR�FXW�D�KROH�LQ�WKH�ER[�VXUIDFH�ZLWK�WKH��KROORZLQJ��ULQJ�VXUIDFH��

�
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��� 8VH�WKH�-RLQ�FRPPDQG�WR�MRLQ�WKH�LQQHU�ULQJ�VXUIDFH��WKH�H[WUDFW�VXUIDFH�RI�WKH�ER[�DQG�WKH�UHVW�
RI�WKH�ER[�EDFN�WRJHWKHU��

7KH�PRGHO�RI�WKH�WZR�SDUW�PROG�ORRNV�FRPSOHWH�DW�WKLV�SRLQW��/HW
V�VSHQG�D�IHZ�PRPHQWV�FKHFNLQJ�
ZKDW�ZH�KDYH�MXVW�EXLOW��

:LWK�WKH�KHOS�RI�WKH�5KLQR�UHQGHULQJ�FDSDELOLWLHV��ZH�KDYH�JLYHQ�DQ�DOPRVW�WUDQVSDUHQW�
DSSHDUDQFH�WR�WKH�XSSHU�SDUW�RI�WKH�PROG�WR�VHH�KRZ�WKLQJV�DUH�ORRNLQJ�ZKHUH�WKH�ZD[�ZLOO�EH�
SRXUHG��

�

)RU�LOOXVWUDWLRQ�SXUSRVHV�RQO\��WKH�WZR�SDUWV�RI�WKH�PROG�DUH�QRZ�SODFHG�VLGH�E\�VLGH�DQG�RSHQHG�
XS��7R�FUHDWH�RXU�ILOHV�IRU�9LVXDO0LOO��ZH�H[SRUWHG�SDUW���DQG�SDUW�WZR�DV�VHSDUDWH�ILOHV��

�

Determine the smallest tool required 

Button Command Menu 

�
&XUYDWXUH$QDO\VLV� $QDO\]H�!�6XUIDFH�!�&XUYDWXUH�$QDO\VLV�

5KLQR�OHWV�\RX�DQDO\]H�D�VXUIDFH�LQ�VHYHUDO�ZD\V��7KH�PHWKRG�ZH�ZDQW�WR�XVH�LV�WR�GLVSOD\�WKH�PLQLPXP�
UDGLXV��7KLV�ZLOO�WHOO�XV�ZKDW�FDQ�EH�PDFKLQHG�E\�WRROV�RI�YDULRXV�UDGLL��

��� 6HOHFW�PROG�SDUW����

��� 8VH�WKH�&XUYDWXUH$QDO\VLV�FRPPDQG�WR�FKHFN�WKH�VXUIDFH��

8VH�WKH�0LQ�UDGLXV�RSWLRQ��

�
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��� 6HW�WKH�UHG�XSSHU�OLPLW�WR������

��� 6HW�WKH�EOXH�ORZHU�OLPLW�WR�����

�

7KH�GDUN�EOXH�DUHDV�RI�WKLV�SLHFH�KDYH�D�UDGLXV�VPDOOHU�E\�D�IUDFWLRQ�WKDQ�WKH�ORZHU�0LQ�UDGLXV�
YDOXH��7KLV�PHDQV�WKDW�D�WRRO�ZLWK�D�UDGLXV�RI�����PP�ZLOO�OHDYH�D�IUDFWLRQ�RI�PDWHULDO�XQFXW��

,W�LV�LPSRUWDQW�WR�UHPHPEHU�WKDW�WKHVH�DUH�DFWXDOO\�UHSUHVHQWDWLRQV�RI�WKH�WRROLQJ�WKDW�ZLOO�EH�XVHG�
LQ�WKH�PDFKLQLQJ�SKDVH��,Q�PRVW�H[WUHPHO\�VPDOO�UDGLXV�VLWXDWLRQV��ZH�ZLOO�KDYH�WR�GHDO�ZLWK�D�
FRPSURPLVH�EHWZHHQ�WKH�XQFXW�PDWHULDO�DQG�WKH�UHDVRQDEOH�VL]H�RI�WKH�WRRO��$V�\RX�ZLOO�VHH�LQ�WKH�
9LVXDO0LOO�SDUW�RI�WKLV�WXWRULDO��WKH�VPDOOHVW�WRRO�XVHG�LV�D���PP�FXWWHU��

��� 'R�WKH�VDPH�DQDO\VLV�RQ�PROG�SDUW����

�

:H�KDYH�DW�WKLV�SRLQW�FRPSOHWHG�RXU�PRGHOLQJ�DQG�DQDO\VLV��

7KH�QH[W�VWHS�RI�RXU�SURMHFW�ZLOO�EH�WR�LPSRUW�PROG�SDUW���DQG�PROG�SDUW���LQWR�9LVXDO0LOO��DQG�WR�
GHYHORS�D�FXWWLQJ�VWUDWHJ\��

0RGHOV�DUH�VDYHG�WR�XVH�IRU�WKLV�SXUSRVH��VR�\RX�GRQ
W�KDYH�WR�FRPSOHWH�WKH�PRGHO��

,Q�WKH�QH[W�SDUW�ZH�ZLOO�FUHDWH�D�UHDO�PROG�IURP�RXU�YLUWXDO�PRGHO��

9LVXDO0LOO�ZLOO�UHDG�ERWK�5KLQR�185%6�PRGHO�ILOHV�DQG�5KLQR�PHVK�ILOHV��1RUPDOO\��\RX�FDQ�VLPSO\�
UHDG�LQ�WKH�5KLQR�PRGHO�LQWR�9LVXDO0LOO��EXW�VRPHWLPHV�LW�ZRUNV�EHVW�WR�FUHDWH�WKH�PHVK�LQ�5KLQR��
,Q�HLWKHU�FDVH��H[SRUW�RQO\�WKH�PROG�SDUWV�RU�D�PHVK�FUHDWHG�IURP�WKH�PROG�SDUWV�WR�D�VHSDUDWH�
PRGHO��
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Part 2: 
Create tool paths  
with VisualMill 

Get started with VisualMill 

Button Menu 

�
)LOH�!�2SHQ�

�
(QDEOH�PDWHULDO�UHPRYDO�VLPXODWLRQ�

�
5XQ�WR�HQG�ZLWK�XSGDWH�

�
9LHZ�!�6KDGH�

�
3DUW�!�3DUW�7UDQVIRUP�

7KHUH�DUH�WZR�ZD\V�WR�LPSRUW�JHRPHWU\�SURGXFHG�ZLWK�5KLQR�LQ�9LVXDO0LOO��2QH�LV�WR�FUHDWH�D�PHVK�LQ�
5KLQR�IURP�WKH�185%6�JHRPHWU\�DQG�WKHQ�RSHQ�WKH�5KLQR�PHVK�ILOH�LQ�9LVXDO0LOO��7KH�VHFRQG�LV�WR�RSHQ�
WKH�5KLQR�185%6�JHRPHWU\�ILOH�LQ�9LVXDO0LOO�DQG�OHW�9LVXDO0LOO�GR�WKH�PHVKLQJ�DV�WKH�SDUW�LV�LPSRUWHG��

�

Parts of the VisualMill Screen 
7KH�9LVXDO0LOO�VFUHHQ�FRQWDLQV�D�PHQX�EDU�DW�WKH�WRS�RI�WKH�VFUHHQ��WRROEDUV�GRFNHG�DW�WKH�WRS�DQG�VLGHV��
D�VWDWXV�EDU��D�YLHZSRUW��DQG�D�WDEEHG�EURZVHU�SDQH�FRQWDLQLQJ�WKH�PDFKLQLQJ�RSHUDWLRQV��WRROV��DQG�
UHJLRQ�GHILQLWLRQV��

Start VisualMill and display the milling simulation 
��� 6WDUW�9LVXDO0LOO��

%HIRUH�\RX�JHW�VWDUWHG�FUHDWLQJ�\RXU�RZQ�9LVXDO0LOO�SDUW��RSHQ�WKH�SDUW�WKDW�FRPHV�ZLWK�WKH�
WXWRULDO�DQG�H[DPLQH�LW�ZLWK�VLPXODWLRQ�WXUQHG�RQ��

��� 2SHQ�WKH�PRGHO�0ROGBSDUW��YPS��

��� 2Q�WKH�9&5�EDU��FOLFN�(QDEOH�PDWHULDO�UHPRYDO�VLPXODWLRQ��

��� 6HW�WKH�LQFUHPHQW�WR������

��� &OLFN�5XQ�WR�HQG�ZLWK�XSGDWH��
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Open the Rhino model 
,Q�WKLV�FDVH��ZH�KDYH�FUHDWHG�D�5KLQR�PHVK��VR�ZH�FDQ�LPSRUW�LW��

��� 8VLQJ�WKH�5KLQR�0HVK�)LOHV��
��GP��RSWLRQ��RSHQ�WKH�ILOH�0ROGB3DUW���GP��

��� 6KDGH�WKH�SDUW��

2QFH�WKH�JHRPHWU\�KDV�EHHQ�VXFFHVVIXOO\�LPSRUWHG�LQWR�9LVXDO0LOO��\RX�ZLOO�VHW�WKH�]HUR�SRVLWLRQ��
7KLV�LV�WKH�UHIHUHQFH�SRLQW�IRU�DOO�WKH�FXWWLQJ�SURFHVVHV�DQG�WKH�SK\VLFDO�SRVLWLRQ�ZKHUH�ZKLFK�ZH�
ZLOO�SODFH�WKH�WLS�RI�WKH�FXWWHU��)RU�H[DPSOH��LI�WKH�]HUR�SRVLWLRQ�ZLOO�EH�FHQWHU�WRS�DV�UHIHUUHG�WR�
WKH�SDUW
V�ERXQGLQJ�ER[��WKHQ�ZH�ZLOO�KDYH�WR�PRYH�WKH�FXWWHU
V�WLS�WR�WKH�XSSHU�FHQWHU�SRLQW�RI�
WKH�VWRFN�PDWHULDO�WKDW�KDV�EHHQ�ORDGHG�LQ�WKH�PLOOLQJ�PDFKLQH��

�

Set the zero position 
��� 8VH�3DUW�7UDQVIRUP�WRRO�WR�ORFDWH�]HUR�DW�WRS�FHQWHU��

��� ,Q�WKH�3DUW�7UDQVIRUP�GLDORJ�ER[��RQ�WKH�/RFDWH�=HUR�WDE��VHW�=HUR�)DFH�WR�+LJKHVW�=�DQG�
=HUR�3RVLWLRQ�WR�&HQWHU��

��� ([SHULPHQW�ZLWK�WKH�RWKHU�VHWWLQJV�WR�VHH�KRZ�WR�FKDQJH�WKH�]HUR�ORFDWLRQ��

,Q�WKH�9LVXDO0LOO�YLHZSRUW�WKH�]HUR�SRVLWLRQ�LV�VKRZQ�E\�WKH�ZKLWH�D[HV�LFRQ��

A note about the object colors 
,Q�9LVXDO0LOO�\RX�FDQ�VHW�WKH�FRORUV�IRU�WKH�REMHFWV�E\�VHOHFWLQJ�WKH�FRORU�EORFNV�LQ�WKH�VWDWXV�EDU��)RU�WKH�
JUDSKLFV�LQ�WKLV�WXWRULDO�WKH�FRORUV�DUH�VHW�DV�IROORZV��

Object Color 

3DUW�
�

6WRFN�
�

&XW�6WRFN�
�

7RRO�
�

%DFNJURXQG�
�

5HJLRQV�
�

���
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Set up the cutting tools 

Button Menu 

�
7RRO�!�&UHDWH�6HOHFW�7RRO�

7KH�QH[W�VWHS�ZLOO�EH�WR�GHILQH�D�VHW�RI�WRROV�WKDW�ZH�ZLOO�XVH�LQ�RXU�ZRUN��

)RU�WKLV�SURMHFW�ZH�GHILQH�WKUHH�EDOO�HQG�PLOO�WRROV�ZLWK���������DQG���PP�GLDPHWHUV��

Create a cutting tool 
��� ,Q�WKH�6HOHFW�&UHDWH�7RRO�GLDORJ�ER[��RQ�WKH�%DOO�(QG�0LOO�WDE��VHW�WKH�7RRO�/HQJWK�WR�����WKH�

)OXWH�/HQJWK�WR�����DQG�'LDPHWHU�WR���

��� ,Q�WKH�1DPH�ER[��HQWHU�D�QDPH�RU�DFFHSW�WKH�GHIDXOW�QDPH��

��� &OLFN�&UHDWH�1HZ��

��� &UHDWH�WZR�PRUH�EDOO�HQG�PLOO�WRROV�VR�\RX�KDYH�D�WRWDO�RI�WKUHH�WRROV�ZLWK�WKH�IROORZLQJ�
VSHFLILFDWLRQV��

Name Tool Length Flute Length Diameter 

%DOO�(QG���PP� ��� ��� ��

%DOO�(QG���PP� ��� ��� ��

%DOO�(QG���PP� ��� ��� ��

��� 6HOHFW�WKH���PP�WRRO��

��� &OLFN�2.�WR�FORVH�WKH�GLDORJ�ER[�

� � 7KH�KLJKOLJKWHG�WRRO�ZLOO�EH�WKH�DFWLYH�WRRO��7KH�QDPH�RI�WKH�DFWLYH�WRRO�DSSHDUV�LQ�WKH�VWDWXV�EDU��

Set the specifications for the stock material 

Button Menu 

�
6WRFN�!�3DUW�ER[�VWRFN�

�
(QDEOH�PDWHULDO�UHPRYDO�VLPXODWLRQ�

:H�QRZ�KDYH�WR�ZRUN�RQ�WKH�VSHFLILFDWLRQV�IRU�RXU�VWRFN�PDWHULDO��

Set the stock specifications 
)RU�RXU�SXUSRVH��OHDYH�WKH�]�RIIVHW�DW�]HUR��7KLV�PHDQV�WKDW�WKH�WRS�IDFH�RI�RXU�VWRFN�ZLOO�KDYH�WKH�VDPH�
]�YDOXH�DV�WKH�KLJKHVW�]�YDOXH�RI�RXU�SDUW��7KH�VWRFN
V�WRS�IDFH�LV�D�IODW�VXUIDFH��7KH�[��DQG�\�VLGHV�KDYH�D�
��PLOOLPHWHU�RIIVHW��

Set the stock specifications 
��� ,Q�WKH�3DUW�%RXQGLQJ�%R[�6WRFN�GLDORJ�ER[��VHW�WKH�;�2IIVHW�DQG�<�2IIVHW�WR����

2QFH�\RX�KDYH�GHILQHG�WKH�VSHFLILFDWLRQV�RI�WKH�VWRFN��WKH�WRS�IDFH�RI�WKH�SDUW�DQG�WKH�WRS�IDFH�RI�
WKH�VWRFN�WKDW�DUH�RQ�WKH�VDPH�SODQH���
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��� 7R�VHH�WKH�VWRFN��RQ�WKH�9&5�EDU��FOLFN�(QDEOH�PDWHULDO�UHPRYDO�VLPXODWLRQ���

�

Set the active tool 
%HIRUH�\RX�VWDUW�GHILQLQJ�D�PDFKLQH�RSHUDWLRQ��\RX�KDYH�WR�VHW�WKH�DFWLYH�WRRO��

��� &KHFN�WKH�VWDWXV�EDU�IRU�WKH�DFWLYH�WRRO��

,W�VKRXOG�ORRN�OLNH�WKLV��

�

,I�LW�GRHV�QRW��\RX�PXVW�VHOHFW�WKH�DFWLYH�WRRO��

��� 7R�VHW�WKH�DFWLYH�WRRO��LQ�WKH�EURZVHU�SDQH�FOLFN�WKH�7RROV�WDE��

��� ,Q�WKH�7RROV�OLVW��GRXEOH�FOLFN�%DOO�(QG�0LOO���PP��

�

��� ,Q�WKH�0LOO�7RRO�GLDORJ�ER[��FOLFN�2.��

7KLV�VHWV�WKH���PP�EDOO�HQG�PLOO�WRRO�WR�EH�WKH�DFWLYH�WRRO��7KH�DFWLYH�WRRO�QDPH�DSSHDUV�LQ�WKH�
VWDWXV�EDU��

Define the horizontal roughing operation 

Button Menu 

�
��$[LV�0LOOLQJ�!�+RUL]RQWDO�5RXJKLQJ�

7KH�ILUVW�FXWWLQJ�VWUDWHJ\�ZH�DUH�JRLQJ�WR�XVH�LV�+RUL]RQWDO�5RXJKLQJ��7KLV�ZLOO�OHW�XV�UHPRYH�ODUJHU�
DPRXQWV�RI�VWRFN��

7KH�KRUL]RQWDO�URXJKLQJ�RSHUDWLRQ�UHPRYHV�PDWHULDO�LQ�OHYHOV��7KH�WRRO�VWDUWV�DW�WKH�WRS�RI�WKH�VWRFN�PRGHO�
DQG�UHPRYHV�PDWHULDO�PRYLQJ�RQO\�LQ�WKH�[\�SODQH��2QFH�WKLV�OHYHO�LV�FRPSOHWHG��WKH�WRRO�PRYHV�WR�WKH�
QH[W�ORZHU�OHYHO�DQG�UHPRYHV�PDWHULDO�LQ�WKLV�[\�SODQH��7\SLFDO�WRROV�XVHG�IRU�WKLV�NLQG�RI�RSHUDWLRQ�DUH�
IODW�HQG�PLOOV�RU�FRUQHU�UDGLXV�HQG�PLOOV��
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Set up the cut parameters 
 •� ,Q�WKH�+RUL]RQWDO�5RXJKLQJ�GLDORJ�ER[��RQ�WKH�&XW�3DUDPHWHUV�WDE��VHW�WKH�YDOXHV�DV�IROORZV��

Name Value 

,QWRO� ����

2XWRO� ����

6WRFN� ���

&XW�7\SH� 2IIVHW�

&XW�&RQWURO� &OLPE�

3RFNHW�6WDUW�3RLQW� ,QVLGH�

6WHSRYHU�&RQWURO� ��7RRO�'LDPHWHU����

*R�WR�WKH�QH[W�VWHS�EHIRUH�H[LWLQJ�WKLV�GLDORJ�ER[��

Set the cut levels 

Button Menu 

�
��$[LV�0LOOLQJ�!�+RUL]RQWDO�5RXJKLQJ�

)RU�FXW�OHYHOV�LW�LV�LPSRUWDQW�WR�KDYH�DQ�DGHTXDWH�VWHSGRZQ�FRQWURO��$�VWHSGRZQ�RI�����PLOOLPHWHU�LV�DERXW�
KRZ�PXFK�ZH�DUH�JRLQJ�WR�FXW�IRU�HDFK�VWHSGRZQ�OHYHO�LQ�WKLV�H[DPSOH��7KLV�GHSHQGV�RQ�WKH�PDWHULDO�DQG�
WKH�PLOOLQJ�PDFKLQH��

Set up the cut parameters 
��� ,Q�WKH�+RUL]RQWDO�5RXJKLQJ�GLDORJ�ER[��RQ�WKH�&XW�/HYHOV�WDE��XQGHU�6WHSGRZQ�&RQWURO��VHOHFW�

'LVWDQFH�DQG�WKHQ�VHW�WKH�'LVWDQFH�WR�����

��� 8QGHU�&XW�/HYHOV�2UGHULQJ��VHOHFW�/HYHO�)LUVW��

��� 8QGHU�&XW�/HYHOV��VHOHFW�%RWWRP��DQG�VHW�WKH�OHYHO�WR�������

7KHVH�RSWLRQV�JLYH�VRPH�OLPLWV�WR�WKH�GHSWK�RI�WKH�WRROSDWK��$�ERWWRP�YDOXH�RI������ZLOO�JXDUDQWHH�
XV�WKDW�DOO�WKH�FXWWLQJV�ZH�DUH�LQWHUHVWHG�LQ�ZLOO�EH�SHUIRUPHG��

��� &OLFN�WKH�*HQHUDWH�EXWWRQ��

,I�\RX�ORRN�DW�WKH�GLPHQVLRQV�RQ�WKH�5KLQR�PRGHO��\RX�FDQ�VHH�ZK\�WKH�ERWWRP�FXW�OHYHO�RI������LV�
VDWLVIDFWRU\�IRU�RXU�SXUSRVHV��7KH�PD[LPXP�GHSWK�RI�WKH�DUHD�\RX�DUH�JRLQJ�WR�FXW�LV�RQO\�������

���
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Show the toolpath 

Button Menu 

�
9LHZ�!�+LGH�WRROSDWK�

 •� 6KRZ�WKH�WRROSDWK�IRU�WKH�SDUW��

<RX�FDQ�VHH�WKH�WRROSDWK�GLVSOD\HG�RQ�WKH�YLHZSRUW��7KH�UHG�OLQHV�VKRZ�WKH�WUDQVIHU�RI�WKH�WRRO�
IURP�RQH�SRLQW�WR�DQRWKHU��

�

$�QHZ�+RUL]RQWDO�5RXJKLQJ�IROGHU�KDV�EHHQ�DGGHG�LQ�WKH�EURZVHU�SDQH�RQ�WKH�0RSV�WDE��ZKLFK�
FRQWDLQV�DOO�WKH�LQIRUPDWLRQ�WKDW�EHORQJV�WR�WKLV�WRROSDWK��

�

Show the cutting simulation 

Button Menu 

�
9LHZ�!�+LGH�7RROSDWK�

�
5XQ�WR�HQG�ZLWK�XSGDWH�

&XWWLQJ�VLPXODWLRQV�VKRZ�\RX�ZKDW�WKH�UHVXOWV�RI�FXWWLQJ�WKH�VWRFN�ZLOO�EH��

Run the cutting simulation 
��� +LGH�WKH�WRROSDWK��

��� 2Q�WKH�9&5�WRROEDU��VHW�WKH�LQFUHPHQW�WR������DQG�FOLFN�5XQ�WR�HQG�ZLWK�XSGDWH��

7KH�RUDQJH�SDUW�LV�WKH�XQFXW�PDWHULDO��WKH�OLJKW�JUD\�SDUWV�VKRZ�WKH�FXW�VWRFN��
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7KLV�LPDJH�VKRZV�WKDW�WKHUH�DUH�VRPH�XQFXW�SDUWV��7KLV�LV�EHFDXVH�WKH�VL]H�RI�WKH�WRRO�ZLOO�QRW�ILW�
WKH�FDYLWLHV�RI�WKH�SDUW��

�

Define cutting regions 

Button Menu 

� 5HJLRQV�!�&UHDWH�5HJLRQV�

:LWK�9LVXDO0LOO�\RX�FDQ�GHILQH�DQG�XVH�UHJLRQV��7KH\�DUH���'�VKDSHV�WKDW�OLPLW�ZKHUH�WKH�FXWWLQJ�LV�JRLQJ�
WR�EH�SHUIRUPHG��

6LQFH�ZH�DUH�XVLQJ�IODW�VWRFN�WKDW�KDV�EHHQ�SUHSDUHG��ZH�GR�QRW�QHHG�WR�FXW�RQ�DOO�WKH�VXUIDFHV�RI�WKH�
VWRFN��7KH�IODW��SUHSDUHG�DUHDV�FDQ�EH�OHIW�DORQH��7R�GR�WKLV�\RX�ZLOO�GHILQH�UHJLRQV�ZKHUH�FXWWLQJ�ZLOO�WDNH�
SODFH��

7KH\�ZLOO�EH�IRXU�FLUFXODU�UHJLRQV�ZKHUH�WKH�UHJLVWUDWLRQ�QRWFKHV�DUH��D�FLUFXODU�RQH�JRLQJ�IURP�WKH�FHQWHU�
RI�WKH�SDUW�WR�WKH�LQWHUQDO�VLGH�RI�WKH�ULQJ��DQG�DQRWKHU�RQH�WKDW�HQFRPSDVVHV�WKH�JDWH�DQG�WKH�RXWHU�OLPLW�
RI�WKH�ULQJ��

Create regions 
��� &KDQJH�WR�D�WRS�YLHZ�RI�WKH�SDUW��

��� )URP�WKH�PHQX��FOLFN�5HJLRQV��DQG�WKHQ�FOLFN�&UHDWH�5HJLRQV��

7KLV�RSHQV�WKH�&UHDWH�5HJLRQV�WRROEDU��

��� 6HOHFW�D�UHJLRQ�WRRO���

�

$V�\RX�FUHDWH�UHJLRQV��WKH\�DUH�DGGHG�WR�WKH�UHJLRQ�EURZVHU�SDQH�DQG�DXWRPDWLFDOO\�QXPEHUHG��
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Apply regions to the machine operation 

Button Menu 

�
9LHZ�!�+LGH�5HJLRQV�

�
6LQJOH�VHOHFW�UHJLRQ�

�
5HJLRQV�!�6HOHFW�$FWLYH�5HJLRQV�

<RX�ZDQW�WKLV�RSHUDWLRQ�WR�DSSO\�RQO\�WR�WKH�UHJLRQV�DURXQG�WKH�QRWFKHV��

Set active regions for machine operation 
5HJLRQV�GHILQH�DUHDV�ZKHUH�WKH�FXWWLQJ�RSHUDWLRQ�ZLOO�RFFXU��5HJLRQV�FDQ�EH�LUUHJXODU�SRO\JRQV��UHFWDQJOHV�
DQG�FLUFOHV��7KHVH�DUHDV�FDQ�DOVR�EH�QHVWHG�ZLWKLQ�HDFK�RWKHU��

��� 6KRZ�WKH�UHJLRQ�GLVSOD\��

�

��� ,Q�WKH�EURZVHU�SDQH��XQGHU�WKH�3DUDOOHO�)LQLVKLQJ�RSHUDWLRQ��GRXEOH�FOLFN�5HJLRQV��

��� 6HOHFW�WKH�UHJLRQV�\RX�ZDQW�WR�EH�DFWLYH�IRU�WKLV�PDFKLQH�RSHUDWLRQ��

,Q�WKLV�FDVH�VHOHFW�WKH�IRXU�FLUFXODU�UHJLRQV�DURXQG�WKH�QRWFKHV��

��

��� 5LJKW�FOLFN�LQ�WKH�EURZVHU�SDQH�DQG�IURP�WKH�PHQX��FOLFN�*HQHUDWH��
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Define the parallel finishing operation 

Button Menu 

�
��$[LV�0LOOLQJ�!�3DUDOOHO�)LQLVKLQJ�

3DUDOOHO�ILQLVKLQJ�FDQ�EH�XVHG�HLWKHU�DV�D�SUH�ILQLVKLQJ�RU�D�ILQLVKLQJ�RSHUDWLRQ��7KH�FXWWHU��W\SLFDOO\�D�EDOO�
HQG�PLOO�WRRO��IROORZV�D�SDUW
V�FRQWRXUV�LQ�WKH�]�GLUHFWLRQ�ZKLOH�EHLQJ�ORFNHG�WR�SDUDOOHO�YHUWLFDO�SODQHV��7KH�
RULHQWDWLRQ�RI�WKHVH�SODQHV�DERXW�WKH�[\�SODQH�LV�FRQVWDQW�DQG�FDQ�EH�GHILQHG�E\�DQ�DQJOH�IURP�WKH�[�
D[LV��

 •� 6HW�WKH���PP�EDOO�HQG�WRRO�DFWLYH��

:KLOH�\RX�DUH�ORRNLQJ�DW�WKH�7RRO�WDE��QRWLFH�WKDW�WKHUH�LV�QHZ�LQIRUPDWLRQ�XQGHU�%DOO�(QG�0LOO���
PP��7KLV�WRRO�LV�XVHG�IRU�KRUL]RQWDO�URXJKLQJ��VR�WKDW�LQIRUPDWLRQ�LV�DGGHG�WR�WKH�WRRO�IROGHU��

�

Set up the cut parameters 
��� ,Q�WKH�3DUDOOHO�)LQLVKLQJ�GLDORJ�ER[��RQ�WKH�&XW�3DUDPHWHUV�WDE��XQGHU�*OREDO�3DUDPHWHUV��VHW�

WKH�6WRFN�DPRXQW�WR����

��� 8QGHU�6WHSGRZQ�&RQWURO��VHOHFW�'LVWDQFH�DQG�WKHQ�VHW�WKH�'LVWDQFH�WR�����

/RZHU�VWHSRYHU�YDOXHV�UHVXOW�LQ�ORQJHU�FXWWLQJ�WLPHV�EXW�D�VPRRWKHU�VXUIDFH��

��� &OLFN�WKH�6DYH�EXWWRQ�ZKHQ�\RX�KDYH�VHW�DOO�WKH�SDUDPHWHUV��

7KH�QHZ�PDFKLQH�RSHUDWLRQ�DSSHDUV�LQ�WKH�EURZVHU��7KH�UHG�IROGHU�LQGLFDWHV�WKDW�WKLV�WRROSDWK�KDV�
QRW�\HW�EHHQ�JHQHUDWHG��

&OLFN�WKH���WR�GLVSOD\�WKH�SDUDPHWHUV�IRU�WKH�SDUDOOHO�ILQLVKLQJ��

�

%HIRUH�JHQHUDWLQJ�WKH�WRROSDWK��\RX�ZLOO�DSSO\�WKH�UHJLRQV�\RX�FUHDWHG�LQ�WKH�ODVW�VWHS��

Show the simulation for the parallel finishing 

Button Menu 

�
(QDEOH�PDWHULDO�UHPRYDO�VLPXODWLRQ�

�
5XQ�WR�HQG�ZLWK�XSGDWH�

�
��$[LV�0LOOLQJ�!�3DUDOOHO�)LQLVKLQJ�

7KH�FXWWLQJ�VLPXODWLRQ�ZLOO�VKRZ�ZKDW�WKH�FXW�ZLOO�ORRN�OLNH�RQFH�LW�LV�SHUIRUPHG��
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Run the cutting simulation 
��� 2Q�WKH�9&5�WRROEDU��VHW�WKH�LQFUHPHQW�WR������DQG�FOLFN�5XQ�WR�HQG�ZLWK�XSGDWH��

�

$V�\RX�FDQ�VHH��WKH�IRXU�QRWFKHV�KDYH�D�YHU\�VPRRWK�ILQLVK��7KH�DPRXQW�RI�VWRFN�OHIW�RYHU�IURP�
WKH�FXWWLQJ�SURFHVV�LV�YHU\�OLPLWHG��

Create the toolpath for the ring 

'HILQH�D�QHZ�SDUDOOHO�ILQLVKLQJ�RSHUDWLRQ�ZLWK�WKH�FHQWUDO�ULQJ�DUHD�UHJLRQV�DFWLYH��8VH�WKH�VDPH�WHFKQLTXH�
DV�\RX�XVHG�WR�FUHDWH�WKH�QRWFKHV��

Define a pencil trace operation 

Button Menu 

�
��$[LV�0LOOLQJ�!�3HQFLO�7UDFH�5RXJKLQJ�

3HQFLO�WUDFH�PDFKLQLQJ�FDQ�EH�XVHG�HLWKHU�DV�D�SUH�ILQLVKLQJ�RU�D�UH�ILQLVKLQJ�RSHUDWLRQ��3HQFLO�WUDFH�
RSHUDWLRQV�W\SLFDOO\�XVH�D�EDOO�HQG�FXWWHU�UHVWULFWHG�WR�IROORZ�D�SDWK�ZKHUH�WZR�RU�PRUH�VLGHV�RI�WKH�FXWWHU�
DUH�LQ�VLPXOWDQHRXV�FRQWDFW�ZLWK�WKH�SDUW��7KLV�SDWK�W\SLFDOO\�IROORZV�WKH�YDOOH\V�DQG�WKH�FRUQHUV�RI�WKH�
SDUW��3HQFLO�WUDFH�FDQ�FOHDQ�XS�VFDOORSV�OHIW�DIWHU�D�SDUDOOHO�ILQLVKLQJ�RSHUDWLRQ�RU�LW�FDQ�EH�XVHG�DV�D�SUH�
ILQLVKLQJ�RSHUDWLRQ�WR�UHPRYH�PDWHULDO�IURP�WKH�YDOOH\V�DQG�FRUQHUV��

)RU�DQ\�FXWWLQJ�VWUDWHJ\�\RX�PD\�ZDQW�WR�XVH��\RX�QHHG�WR�FRQVLGHU�WKH�SDUWLFXODU�VKDSH�\RX�DUH�ZRUNLQJ�
RQ��,I�WKH�WRRO�ZLOO�EH�IRUFHG�WR�ZRUN�RQ�D�YHU\�ODUJH�DPRXQW�RI�LWV�EODGH��WKLV�FDQ�FUHDWH�D�GDQJHURXV�
VLWXDWLRQ��

$�SHQFLO�WUDFLQJ�RSHUDWLRQ�ZLWK�D�6WRFN�YDOXH�RI���ZLOO�JHQHUDWH�D�WRROSDWK�WKDW�GULYHV�WKH�FXWWHU�DORQJ�WKH�
YDOOH\V�DQG�FRUQHUV�RI�WKH�SDUW�WKHUHE\�HOLPLQDWLQJ�DOO�WKH�DUHDV�ZKHUH�WKH�EDOO�HQG�PLOO�WRRO�ZLOO�KDYH�D�
GRXEOH�WDQJHQF\�FRQGLWLRQ��'RXEOH�WDQJHQF\�LV�ZKHUH�WKH�VLGH�DQG�WKH�SRLQW�RI�WKH�WRRO�DUH�FXWWLQJ�DW�WKH�
VDPH�WLPH��

8VH�WKLV�VWUDWHJ\�WR�SUHSDUH�WKH�DUHD�VR�WKDW�WKH�VWRFN�UHPRYDO�FDQ�EH�DV�JHQWOH�DV�SRVVLEOH�GXULQJ�WKH�
IROORZLQJ�VWDJHV��

Define the pencil tracing operation 
��� 6HW�WKH���PP�EDOO�HQG�PLOO�WRRO�DFWLYH��

��� $FWLYDWH�WKH�3HQFLO�7UDFLQJ�WRRO��

��� ,Q�WKH�3HQFLO�7UDFLQJ�GLDORJ�ER[��RQ�WKH�3HQFLO�7UDFH�&XW�3DUDPHWHUV�WDE��ILOO�LQ�WKH�VHWWLQJV��

��� &OLFN�WKH�6DYH�EXWWRQ��
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Set the feeds for the pencil trace tool 
)RU�WKLV�RSHUDWLRQ��\RX�DUH�JRLQJ�WR�VHW�WKH�VSHHG�DQG�IHHG�UDWH�IRU�WKH�WRRO��%\�ORZHULQJ�WKH�IHHG�UDWHV��
ZH�ZLOO�UHGXFH�WKH�ULVN�RI�EUHDNLQJ�WKH�WRRO��

��� ,Q�WKH�EURZVHU�SDQH�RQ�WKH�0RSV�WDE��IURP�WKH�3HQFLO�7UDFLQJ�IROGHU��GRXEOH�FOLFN�
)HHGV�6SHHGV��

�

7KH�6HW�)HHGV�6SHHGV�GLDORJ�ER[�DSSHDUV��

��� 6HW�WKH�YDOXHV�DV�VKRZQ�EHORZ��

Name Value 

6SLQGOH�6SHHG� �����530�

&XW�)HHG� ���PP�PLQ�

(QJDJH�)HHG� ��PP�PLQ�

5HWUDFW�)HHG� ��PP�PLQ�

7UDQVIHU�)HHGUDWH� ���PP�PLQ�

��� 5LJKW�FOLFN�LQ�WKH�EURZVHU�SDQH�DQG�FOLFN�*HQHUDWH��

��� 6HOHFW�WKH�UHJLRQV�WKDW�DSSO\�WR�WKH�ULQJ�DQG�JDWH�DUHDV��

�

Define a new parallel finishing operation 

Button Menu 

�
��$[LV�0LOOLQJ�!�3DUDOOHO�)LQLVKLQJ�

1RZ�WKDW�WKH�SDUW�KDV�EHHQ�SUHSDUHG��ZH�FDQ�SHUIRUP�DQRWKHU�SDUDOOHO�ILQLVKLQJ�RSHUDWLRQ��

��� &KHFN�WKDW�WKH���PP�EDOO�HQG�PLOO�WRRO�LV�VWLOO�DFWLYH��

��� $FWLYDWH�WKH�3DUDOOHO�)LQLVKLQJ�WRRO��
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��� 6HW�XS�WKH�YDOXHV�DV�VKRZQ�EHORZ��

Name Value 

*OREDO�3DUDPHWHUV�
���6WRFN�

��

$QJOH�RI�&XWV� ��

6WHSRYHU�&RQWURO�
���'LVWDQFH�

����

��� 6HW�WKH�UHJLRQV�LQYROYHG�LQ�WKLV�FXWWLQJ�SURFHVV�WR�WKH�VDPH�LQWHULRU�ULQJ�UHJLRQV�WKDW�\RX�XVHG�ODVW�
WLPH��

��� ,Q�WKH�EURZVHU�SDQH�RQ�WKH�0RSV�WDE��ULJKW�FOLFN�WKH�3DUDOOHO�)LQLVKLQJ�RSHUDWLRQ�DQG�FOLFN�
*HQHUDWH��

�

<RX�FDQ�QRZ�VHH�WKH�UHVXOW�RI�WKH�SDUDOOHO�ILQLVKLQJ��/RRN�DW�WKH�DUHD�ZKHUH�WKH�JDWH�DQG�WKH�ULQJ�
PHHW�WR�VHH�WZR�FKDQQHOV�WKDW�KDYH�EHHQ�SURGXFHG�E\�WKH�WRRO��

Define a final parallel finishing operation 

Button Menu 

�
��$[LV�0LOOLQJ�!�3DUDOOHO�)LQLVKLQJ�

7R�JHW�DQ�HYHQ�VPRRWKHU�VXUIDFH��LW�LV�D�JRRG�LGHD�WR�SHUIRUP�WKH�VDPH�SDUDOOHO�ILQLVKLQJ�RSHUDWLRQ�ZLWK�
WKH�FXWV�RULHQWHG�DW����GHJUHHV�WR�WKH�SUHYLRXV�RQH��

��� &KHFN�WKDW�WKH���PP�EDOO�HQG�PLOO�WRRO�LV�VWLOO�DFWLYH��

��� $FWLYDWH�WKH�3DUDOOHO�)LQLVKLQJ�WRRO��

��� 6HW�XS�WKH�YDOXHV�DV�VKRZQ�EHORZ��7KH�GLIIHUHQFH�IURP�WKH�RWKHU�WRROV�LV�WKH�$QJOH�RI�&XWV�YDOXH�
LV�VHW�WR�����

Name Value 

*OREDO�3DUDPHWHUV�
���6WRFN�

��

$QJOH�RI�&XWV� ���

6WHSRYHU�&RQWURO�
���'LVWDQFH�

����

6HW�WKH�UHJLRQV�LQYROYHG�LQ�WKLV�FXWWLQJ�SURFHVV�WR�WKH�VDPH�LQWHULRU�ULQJ�UHJLRQV�WKDW�\RX�XVHG�ODVW�
WLPH��

,Q�WKH�EURZVHU�SDQH�RQ�WKH�0RSV�WDE��ULJKW�FOLFN�WKH�3DUDOOHO�)LQLVKLQJ�RSHUDWLRQ�DQG�FOLFN�
*HQHUDWH��
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Review the model 

Button Menu 

�
�

�
9LHZ�!�+LGH�7RROSDWK�

�
9LHZ�!�6KDGH�

�
9LHZ�!�+LGH�6WRFN�

�
9LHZ�!�5HVHW�6WRFN�&RORU�

1RZ�LV�WKH�WLPH�WR�UHYLHZ�\RXU�SLHFH��

Set up for final review 
��� 2Q�WKH�9&5�WRROEDU��FOLFN�WKH�5XQ�WR�HQG��IDVW�IRUZDUG��EXWWRQ��

��� +LGH�WKH�WRROSDWK��

��� 5HVHW�WKH�VWRFN�FRORU��

7KLV�VHWV�WKH�FRORU�RI�WKH�IUHVKO\�FXW�DUHDV�WR�WKH�QRUPDO�VWRFN�FRORU��

:KDW�ZH�DUH�DFWXDOO\�VHHLQJ�LV�ZKDW�ZH�ZLOO�KDYH�LQ�RXU�KDQGV�ZKHQ�WKH�PLOOLQJ�LV�FDUULHG�RXW��

��� $V�D�FRPSDULVRQ��VKDGH�WKH�SDUW��

�
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Create the second part 

Button Menu 

�
)LOH�!�2SHQ�

�
9LHZ�!�)URQW�9LHZ�

�
3DUW�!�7UDQVIRUP�

0ROG�3DUW���LV�WKH�VHFRQG��WRS��SDUW�RI�WKH�PROG��:H�ZLOO�RSHQ�WKH�5KLQR�PRGHO�DQG�VHW�WKH�]HUR�SRVLWLRQ��
7KH�]HUR�SRVLWLRQ�VKRXOG�EH�FHQWHU�WRS��

��� 8VLQJ�WKH�5KLQR�)LOHV��
��GP��RSWLRQ��RSHQ�WKH�ILOH�0ROGB3DUW���GP��

��� 6HW�WKH�YLHZ�WR�WKH�)URQW�YLHZ��

�

$V�\RX�FDQ�VHH�IURP�WKH�LPDJH��WKH�]HUR�SRVLWLRQ�LV�RQ�WKH�IODW�DUHD�RI�WKH�SDUW��

��� ,Q�WKH�3DUW�7UDQVIRUP�GLDORJ�ER[��RQ�WKH�/RFDWH�=HUR�WDE��VHW�=HUR�)DFH�WR�+LJKHVW�=�DQG�
=HUR�3RVLWLRQ�WR�&HQWHU��

�
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Set the specifications for the stock material 

Button Menu 

�
6WRFN�!�3DUW�VWRFN�ER[�

�
(QDEOH�PDWHULDO�UHPRYDO�VLPXODWLRQ�

��� ,Q�WKH�3DUW�%RXQGLQJ�%R[�6WRFN�GLDORJ�ER[��VHW�WKH�;�2IIVHW�DQG�<�2IIVHW�WR����

��� (QDEOH�WKH�PDWHULDO�UHPRYDO�VLPXODWLRQ��

�

Create the tools 

Button Menu 

�
7RRO�!�&UHDWH�7RRO�

��� &UHDWH�WKH�IROORZLQJ�WRROV�IRU�PROG�SDUW����

Name Tool Length Flute Length Diameter 

)ODW�(QG���PP� ��� ��� ��

%DOO�(QG���PP� ��� ��� ��

%DOO�(QG���PP� ��� ��� ��

��� 6HOHFW�WKH���PP�IODW�HQG�WRRO���

7KLV�LV�WKH�WRRO�ZH�DUH�JRLQJ�WR�XVH�IRU�RXU�ILUVW�RSHUDWLRQ��
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Define and generate the horizontal roughing 

Button Menu 

�
��$[LV�0LOOLQJ�!�+RUL]RQWDO�5RXJKLQJ�

�
�

��� %HJLQ�ZLWK�KRUL]RQWDO�URXJKLQJ���

,Q�WKH�+RUL]RQWDO�5RXJKLQJ�GLDORJ�ER[��RQ�WKH�&XW�3DUDPHWHUV�WDE��VHW�WKH�IROORZLQJ�YDOXHV��

Name Value 

,QWRO� ����

2XWRO� ����

6WRFN� ���

&XW�7\SH� 2IIVHW�

&XW�&RQWURO� &OLPE�

3RFNHW�6WDUW�3RLQW� ,QVLGH�

6WHSRYHU�&RQWURO� ��7RRO�'LDPHWHU����

��� 2Q�WKH�&XW�/HYHOV�WDE�VHW�WKH�IROORZLQJ�SDUDPHWHUV��

Name Value 

6WHSGRZQ�FRQWURO� 'LVWDQFH� �����

&XW�/HYHOV�2UGHULQJ� /HYHO�)LUVW�

&XW�/HYHOV� %RWWRP� ������

Remove material from the flat areas 

Button Menu 

�
��$[LV�0LOOLQJ�!�3ODWHDX�0DFKLQLQJ�

8VH�SODWHDX�PDFKLQLQJ�WR�UHPRYH�WKH�VWRFN�IURP�WKH�IODW�DUHDV��

,Q�SODWHDX�PDFKLQLQJ�WKH�FXWWHU�LV�UHVWULFWHG�WR�PDFKLQH�DUHDV�LQ�WKH�SDUW�WKDW�DUH�VKDOORZHU�WKDQ�D�
VSHFLILHG�DQJOH�IURP�WKH�KRUL]RQWDO�SODQH��3ODWHDX�PDFKLQLQJ�LV�XVHG�WR�ILQLVK�DUHDV�WKDW�ZHUH�QRW�
PDFKLQHG�FRPSOHWHO\�E\�D�KRUL]RQWDO�ILQLVKLQJ�RSHUDWLRQ��
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��� ,Q�WKH�3ODWHDX�0DFKLQLQJ�GLDORJ�ER[��VHW�WKH�IROORZLQJ�YDOXHV��

Name Value 

,QWRO� ����

2XWRO� ����

)ODWQHVV�$QJOH� ��

&XW�3DWWHUQ� =LJ�=DJ�

&XW�6WDUW�3RLQW� 6(�

$QJOH�RI�&XWV� ��

6WHSRYHU�&RQWURO� ��7RRO�'LDPHWHU����

7KH�)ODWQHVV�$QJOH�LV�GHILQHG�LQ�GHJUHHV�IURP�WKH�KRUL]RQWDO��$Q\�DUHD�ZLWKLQ�WKH�)ODWQHVV�$QJOH�
YDOXH�ZLOO�EH�PDFKLQHG��$�YDOXH�RI���GHJUHHV�ZLOO�HQVXUH�WKDW�DOO�WKH�IODW�SDUWV�ZLOO�EH�FXW�GRZQ�WR�
D�PD[LPXP�RI�D���GHJUHH�DQJOH��

�

$�VLGH�YLHZ�RI�RXU�ZRUN��,W�ORRNV�OLNH�ZH�DUH�JHWWLQJ�WKHUH��

�
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Cut down the stock around the notches 

Button Menu 

� ��$[LV�0LOOLQJ�!�+RUL]RQWDO�)LQLVKLQJ�

,Q�WKH�WRS�YLHZ�VKRZQ�EHORZ��\RX�FDQ�VHH�WKDW�EHFDXVH�RI�WKH�VWHSRYHU�YDOXH�ZH�KDYH�XVHG�LQ�WKH�SODWHDX�
UHPDFKLQLQJ��WKH�ILQLVKLQJ�RI�WKH�IRXU�QRWFKHV�DQG�WKH�FHQWUDO�VXUIDFH�LV�VWLOO�URXJK��6RPH�VWRFN�VWLOO�QHHGV�
WR�EH�UHPRYHG��

�

7KHUH�LV�D�TXLFN�VROXWLRQ�WR�WKLV�VLWXDWLRQ��

��� &UHDWH�D�+RUL]RQWDO�)LQLVKLQJ�RSHUDWLRQ��

��� ,Q�+RUL]RQWDO�)LQLVKLQJ�GLDORJ�ER[��RQ�WKH�&XW�/HYHOV�WDE��GHILQH�D�VWHSGRZQ�YDOXH�WKDW�LV�
OLPLWHG�WR�RQH�OHYHO�XVLQJ�D�7RS�YDOXH�RI���DQG�%RWWRP�YDOXH�RI���������

8VLQJ�WKLV�YDOXH�IRUFHV�9LVXDO�0LOO�WR�SHUIRUP�D�KRUL]RQWDO�ILQLVK�DW�RQO\�RQH�OHYHO�DQG�RQ�RQH�SDWK��

��� *HQHUDWH�WKH�WRROSDWK��

Check the toolpath interactively 
��� ,Q�WKH�EURZVHU�SDQH��RQ�WKH�0RSV�WDE��XQGHU�+RUL]RQWDO�)LQLVKLQJ��GRXEOH�FOLFN�7RROSDWK��

7KH�WRROSDWK�FRPPDQGV�GLVSOD\�WR�WKH�ULJKW��

�

��� 0RYH�WKH�VOLGHU�GRZQ�WR�VHH�D�YLVXDO�GLVSOD\�RI�WKH�WRRO�PRYLQJ�DORQJ�WKH�SDWK��

��� 7R�FORVH�WKH�WRROSDWK�FRPPDQGV��LQ�WKH�EURZVHU�SDQ��GRXEOH�FOLFN�7RROSDWK�DJDLQ��
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Create regions for parallel finishing 

Button Menu 

� 5HJLRQV�!�&UHDWH�5HJLRQV�

�
��$[LV�0LOOLQJ�!�3DUDOOHO�)LQLVKLQJ�

1RZ�\RX�DUH�JRLQJ�WR�UHILQH�WKH�ILQLVK�RI�WKH�PROG�ZLWK�D�SDUDOOHO�ILQLVKLQJ�RSHUDWLRQ��

��� :LWK�WKH�3DUDOOHO�)LQLVKLQJ�RSHUDWLRQ�VHOHFWHG��IURP�WKH�PHQX��FOLFN�5HJLRQV��DQG�WKHQ�FOLFN�
&UHDWH�5HJLRQV��

7KLV�RSHQV�WKH�&UHDWH�5HJLRQV�WRROEDU��

��� 6HOHFW�D�UHJLRQ�WRRO���

7KH�YLHZ�DXWRPDWLFDOO\�FKDQJHV�WR�D�WRS�YLHZ�RI�WKH�SDUW��

&UHDWH�IRXU�FLUFXODU�RQHV�ZKHUH�WKH�VSKHUHV�DUH��D�SRO\OLQH�UHJLRQ�ZKHUH�WKH�ODUJH�SURWUXGLQJ�
VXUIDFH�LV��DQG�D�UHFWDQJXODU�RQH�RQ�WKH�ERWWRP�RI�WKH�SDUW�ZKHUH�WKH�JDWH�FXW�ZLOO�EH��

�

��� &UHDWH�D�3DUDOOHO�)LQLVKLQJ�RSHUDWLRQ�XVLQJ�WKH���PP�%DOO�(QG�0LOO�WRRO�ZLWK�WKH�SRO\OLQH�
DURXQG�WKH�PDLQ�ULQJ�SDUW�DV�WKH�DFWLYH�UHJLRQ��

��� 6HW�WKH�6WHSRYHU�&RQWURO�'LVWDQFH�WR�����PP�WR�SURGXFH�D�YHU\�VPRRWK�SLHFH��

�
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Create the second parallel finishing operation 

Button Menu 

�
��$[LV�0LOOLQJ�!�3DUDOOHO�)LQLVKLQJ�

��� &UHDWH�DQRWKHU�3DUDOOHO�)LQLVKLQJ�RSHUDWLRQ��EXW�WKLV�WLPH�WKH�FXWWLQJ�SDWWHUQ�ZLOO�EH�DW�ULJKW�
DQJOH�ZLWK�WKH�SUHYLRXV�RQH��

��� ,Q�WKH�3DUDOOHO�)LQLVKLQJ�GLDORJ�ER[��RQ�WKH�&XW�3DUDPHWHUV�WDE��VHW�$QJOH�RI�&XWV�WR�����

�

Finish the registration keys 

Button Menu 

�
��$[LV�0LOOLQJ�!�3DUDOOHO�)LQLVKLQJ�

��� 8VLQJ�WKH���PP�%DOO�(QG�0LOO�WRRO�DQG�WKH�IRXU�FLUFXODU�UHJLRQV��FUHDWH�D�QHZ�3DUDOOHO�)LQLVKLQJ�
RSHUDWLRQ��

�

��� 6HW�WKH�6WHSRYHU�&RQWURO�'LVWDQFH�WR�����PP��

� �
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Finish the gate 

Button Menu 

�
)LQLVKLQJ�!�3DUDOOHO�)LQLVKLQJ�

� ��$[LV�0LOOLQJ�!�9DOOH\�5H�0DFKLQLQJ�

Use parallel finishing for the first step 
��� 6HOHFW�WKH�UHJLRQ�DURXQG�WKH�JDWH��

�

��� &UHDWH�D�3DUDOOHO�)LQLVKLQJ�RSHUDWLRQ�WR�ILQLVK�WKH�JDWH�XVLQJ�WKH���PP�EDOO�HQG�PLOO�WRRO��

� �

7KH�JDWH�DUHD�KDV�D�SRUWLRQ�RI�LWV�JHRPHWU\�WKDW�LV�FLUFXODU��ZLWK�D�WUDQVLWLRQ�WR�D�UHFWDQJXODU�
SRUWLRQ��,Q�WKLV�DUHD�D���PP�EDOO�HQG�PLOO�WRRO�ZLOO�OHDYH�D�IDLU�DPRXQW�RI�XQFXW�VWRFN��:H�ZLOO�WKHQ�
ZRUN�ZLWK�D�VPDOOHU�UDGLXV�WRRO�WKDW�ZLOO�HQVXUH�D�EHWWHU�FXW�RI�WKLV�SDUWLFXODU�DUHD�RI�WKH�UHJLRQ��

Use valley re-machining for the final finish 
��� )RU�WKH�ILQDO�ILQLVK��FUHDWH�D�9DOOH\�5HPDFKLQLQJ�RSHUDWLRQ��

9DOOH\�UHPDFKLQLQJ�LV�D�WRROSDWK�PHWKRG�WKDW�FDQ�EH�XVHG�DV�D�UH�ILQLVKLQJ�RSHUDWLRQ�WR�FOHDQ�XS�
UHJLRQV�LQ�D�SDUW�WKDW�FRXOG�QRW�EH�UHDFKHG�E\�D�ODUJHU�WRRO��
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��� ,Q�WKH�9DOOH\�5HPDFKLQLQJ�GLDORJ�ER[��XVH�WKH���PP�EDOO�HQG�PLOO�WRRO�IRU�WKH�YDOOH\�
UHPDFKLQLQJ��

� �

Final finishing and checking 

Button Menu 

�
9LHZ�!�+LGH�6WRFN�

�
9LHZ�!�6KDGH�

1RZ�FRPSDUH�WKH�FXW�VWRFN�DQG�WKH�LPSRUWHG�5KLQR�PRGHO��<RX�VKRXOG�QRW�QRWLFH�D�JUHDW�GLIIHUHQFH��

�

1RZ�KRRN�XS�\RXU�PLOOLQJ�PDFKLQH�DQG�JR��

$IWHU�PLOOLQJ�WKH�SDUW��\RX�ZLOO�KDYH�WR�FRXSOH�WKH�WZR�PROG�SDUWV�DQG�GR�VRPH�PLQRU�KDQG�ZRUN�WR�PDWFK�
WKH�JDWH
V�LQOHW�WR�\RXU�ZD[�LQMHFWRU
V�QR]]OH�VKDSH��

%\�WKH�WLPH�\RX�VWDUWHG�FXWWLQJ�WKH�SDUWV�WKH�ZD[�PD\�QRW�KDYH�ZDUPHG�\HW��

7KH�EURZVHU�SDQH�KDV�WKUHH�WDEV�WKDW�GLVSOD\�WKH�PDFKLQH�RSHUDWLRQV��WRRO�GHILQLWLRQV��DQG�UHJLRQ�
GHILQLWLRQV��
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To learn more 

7R�OHDUQ�PRUH�DERXW�5KLQRFHURV��WXWRULDOV�DUH�LQFOXGHG�ZLWK�WKH�HYDOXDWLRQ�YHUVLRQ�RQ�WKH�&'��9LVLW�
ZZZ�UKLQR�G�FRP�IRU�OLQNV�WR�WUDLQLQJ�FODVVHV��WXWRULDOV��WKH�5KLQR�QHZVJURXS��DQG�RWKHU�UHVRXUFHV��

7R�OHDUQ�PRUH�DERXW�9LVXDO0LOO��FKHFN�RXW�WKH�9LVXDO0LOO�WXWRULDO�DQG�WKH�*HWWLQJ�6WDUWHG�ZLWK�9LVXDO0LOO�
ERRNOHW�LQ�HLWKHU�86�������[������RU�$������FP�[������FP��SDSHU�VL]H�DOVR�RQ�WKH�&'��9LVLW�
ZZZ�PHFVRIW�FRP�IRU�IXUWKHU�OLQNV�WR�LQIRUPDWLRQ�DERXW�9LVXDO0LOO��
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Index 
�DFWLYH�WRRO�����
� 
%RROHDQ'LIIHUHQFH�FRPPDQG�������������

%RROHDQ8QLRQ�FRPPDQG�����

%R[�FRPPDQG���������

EURZVHU�SDQH�����

� 
&DS�FRPPDQG�����

&KDQJH/D\HU�FRPPDQG�����

FRQWLQXLW\�������������

FRQWURO�SRLQWV�RQ����������������

&RS\�FRPPDQG�����

&3ODQH7R2EMHFW�FRPPDQG�����

&3ODQH7RS�FRPPDQG�����

FXUYDWXUH���������

&XUYDWXUH$QDO\VLV�FRPPDQG�����

&XW3ODQH�FRPPDQG�����

� 
GLVSOD\�SUHIHUHQFHV�����

� 
(GJH6UI�FRPPDQG�����

(PDS�FRPPDQG�����

([WUDFW6UI�FRPPDQG���������

� 
)���������������

IHHGV�����

SHQFLO�WUDFH�WRRO�����

)LOOHW(GJH�FRPPDQG�����

)LOOHW6UI�FRPPDQG�����

ILQLVKLQJ�

KRUL]RQWDO�����

SDUDOOHO�������������

SDUDOOHO�����

� 
KLGH�

UHJLRQV�����

VWRFN���������

WRROSDWK���������

+LGH�FRPPDQG���������

KRUL]RQWDO�ILQLVKLQJ�����

KRUL]RQWDO�URXJKLQJ�������������

� 
LPSRUW�SDUW���������

LVRSDUP�����

� 
-RLQ�FRPPDQG�����������������

� 
/LQH�FRPPDQG�����

ORFDWH�]HUR�RQ�VWRFN�����

/RFN�FRPPDQG���������

/RIW�FRPPDQG���������

� 
0DWFK6UI�FRPPDQG�������������

0HUJH6UI�FRPPDQG���������

PLOO�WRRO�������������

FUHDWH���������

VHW�DFWLYH�����

0LUURU�FRPPDQG�������������

� 
1HWZRUN6UI�FRPPDQG���������

� 
2IIVHW�FRPPDQG���������

� 
SDUDOOHO�ILQLVKLQJ���������������������

SDUW�ER[�

LPSRUW�����

LPSRUW�LQWR�9LVXDO0LOO�����

VKDGH�����

WUDQVIRUP�WR���SRVLWLRQ���������

SHQFLO�WUDFH�URXJKLQJ�����

SHQFLO�WUDFH�WRRO�����

IHHGV�����

SODWHDX�PDFKLQLQJ�����

3W2Q�FRPPDQG����������������

� 
5HEXLOG�FRPPDQG����

5HEXLOG6UI�FRPPDQG�����

5HFWDQJOH&HQ�FRPPDQG�����

UHJLRQV�����

KLGH�����

VHOHFW�����

UHPDFKLQLQJ���������

SODWHDX�����

YDOOH\�����

UHVHW�VWRFN�FRORU�����

����������	�
�
%RROHDQ'LIIHUHQFH�������������

%RROHDQ8QLRQ�����

%R[���������

&DS�����

&KDQJH/D\HU�����

&LUFOH�����

&RS\�����

&3ODQH7R2EMHFW�����

&3ODQH7RS�����

&XUYDWXUH$QDO\VLV�����

&XW3ODQH�����

(GJH6UI�����

(PDS�����

([WUDFW6UI���������

)LOOHW(GJH�����

)LOOHW6UI�����

+LGH�����

-RLQ�����������������

/LQH�����

/RFN���������
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