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¹כ ���

We find a cutting formula of the Diamond wheel with two radii.

I. "f�:r

/BG����̀¦ ��/BN
��¦�� 
���� /BG���d��õ� NC(Numerical Control) /BN���l�>��� 
¹כ��9���.
��Ä»/BG����Ér Ferguson Surface, Bezier Surface, B-spline Surface, Polynomial Surface 1px
Ü¼�Ð ú́§s� ³ð�&³�)a��. #Q�"� /BG���s���Ht� çß�\� p�ì�rl�
�\� _�K� ZO���� Vector\�¦ ³ð�&³ ½+É
Ãº e����. /BN���l�>�\�"f ��6 x÷&��H /BN½̈��H �Ð:�x �FK5Åq��/BN\� Ball-endmill�̀¦ æ¼�¦ ���FK
Filleted-endmill �̧��H��.
�t�ëß�Ä»o���/BNs����FK+þA��/BN×�æ\�"f�̧:£¤Ãºô�Ç&ñ

¹כ¦�\̧��
��H����H\	כ Diamond wheel�̀¦��H��.s��7Hë�H\�"f��H¿º>h_�ìøÍ�â
�̀¦°ú���H Diamond wheel
/BN½̈\�¦ æ¼��H �â
Äº l��>r\� ��ü< e����H d��õ� ���Ér ~½Ód��_� /BNd���̀¦ Ä»�̧ô�Ç��.

II. �:r�:r

�Ð:�x_� NC l�>�_� ��/BN\�"f_� Ball-endmill�Ér ZO���� ~½Ó�¾Ós� Endmill_� ×�æd���̀¦ �¾Ó
�
�¦ e��#Q s� ZO����  7�'�\�¦ ��6 x
�#� /BN½̈ 0Au�\�¦ >�íß�
�t�ëß�, &ñ
x9� ��/BN6 x NC_� �â
Äº
/BN½̈ +þA�©�s� �Ð:�x_� NC l�>�ü<��H ��ØÔÙ¼�Ð (ÕªaË> 1 �ÃÐ�̧) ��/BN���_� ZO����s� Diamond
Wheel_�×�æd��õ���H{9�u�
�t�·ú§��H��.Õª�QÙ¼�Ð/BN½̈ �Ð&ñ
�̀¦0A
�#���H��/BN���\�"f/BN½̈
_� ×�æd���̀¦ �¾Ó
���H vector\�¦ ½̈
���H Algorithms� 
¹כ��9���. /BN���l�>��� þj7áx&h�Ü¼�Ð 0A
u�\�¦ ���d��
���H CL(Cutting Location) data��H ��/BN
��¦�� 
���H /BG���õ� /BN½̈_� ]X�5Åq&h�
s� ÅÒ#Qt���� s�\� K�{©�
���H /BN½̈ 0Au�\�¦ >�íß��<ÊÜ¼�Ð+� %3�#Q�����. CL data\�¦ ½̈
��9���
/BG����©�_� ]X�8ú¤���\�"f_� ZO����  7�'�\�¦ >�íß�
�#��� ô�Ç��. /BG���s� B�>h~½Ó&ñ
d�� r(u, v) ���
�â
Äº B�>h~½Ó&ñ
d���̀¦ u ~½Ó�¾Ó x9� v ~½Ó�¾Ó\� @/
�#� p�ì�r
��¦ ¿º p�ì�r °ú̀�כ¦ ü@&h��̀¦ 2[
�#�
½̈ô�Ç��. éß�0AZO����  7�'���H

−→n =
−→ru ×−→rv

|−→ru ×−→rv |
s���.
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ÕªaË> 1 ��/BN NCl�>�_� Diamond Wheel

���½Ód�� z = f(x, y)_� �â
Äº��H

−→n =
(−fx,−fy, 1)√

1 + f2
x + f2

y

s���.
ÕªaË> 2\� �Ð��� ��ü< °ú s� Ball-endmillõ� Filleted-endmill_� �â
Äº CLX<s�����H ��6£§

d��Ü¼�Ð ³ð�&³�)a��.

−−→rCL = −→rc + R(−→n −−→u )

−−→rCL = −→rc + a(−→n −−→u ))
(R− a)√

1− (−→n · −→u )2
(−→n − (−→n · −→u )−→u ). (1)

#�l�"f −→rc��H ]X�8ú¤&h�_� 0Au�  7�'�, −−→rCL�Ér /BN½̈ =åQ&h�_� 0Au� 7�'�\�¦ �����·p��. −→u =
(0, 0, 1), −→n�Ér /BG���_� ZO����  7�'�s��¦ R�Ér /BN½̈ìøÍ�â
, a��H Filleted-endmill_� �â
Äº ����Ér
ìøÍ�â
s���.
s�]jÂÒ'� s� �7Hë�H\�"f ¹1Ô�¦��
���H d���̀¦ Ä»�̧ô�Ç��. ÕªaË> 3\�"f Torus _� Parameter ³ð
�&³ZO��Ér

−→r (u, v) = (a + b cos v) cos u
−→
i + (a + b cos v) sin u

−→
k + b sin v

−→
j (2)

z < 0��� %ò
%i�\�"f �Ð�QÛ¼_� ü@8£¤�̀¦ ×þ�
���� π ≤ u ≤ 2π, −π
2 ≤ v ≤ π

2 s���. #�l�"f
x, y, zýa³ð��H z�́]j�Ð /BN���l�>�\� Diamond Wheels� �©��ÃÌ ÷&%3��̀¦ M:_� x, y, zýa³ðü< {9�
u�
��̧2�¤ ú̧���¤l� M:ë�H\� (2)d��õ� °ú s� ÅÒ#Q�����. −→ru,−→rv��H >�íß�\� _�
�#�

−→ru = −(a + b cos v) sinu
−→
i + (a + b cos v) cos u

−→
k + 0 · −→j

−→rv = −b sin v cosu
−→
i − b sin v sinu

−→
k + b cos v · −→j
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(a) Ball-endmill (b) Filleted-endmill

ÕªaË> 2 /BN½̈ ]X�8ú¤&h�õ� CL data

ÕªaË> 3 Torus\�_�ô�Ç /BN½̈_� ×�æd��\�"f ]X�8ú¤&h���t�_� ��o�
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�Ð ÅÒ#Q�����.

−→ru ×−→rv = −b(a + b cos v) cos u cos v
−→
i

− b(a + b cos v) sin u cos v
−→
k − b(a + b cos v) sin v

−→
j

(3)

s��¦ (3)s� Diamond Wheel_� ZO����  7�'�s���.
������
���H ��� rc = (xc, yc, zc)_� ZO����  7�'��� −→nc = nx

−→
i + ny

−→
j + nz

−→
k�Ð ô�Ç��. ���\O�

��� ZO���� vector ü< Diamond Wheel ZO���� vector\�¦ {9�u�r�v����

nz

nx
=

b(a + b cos v) cos v sinu

b(a + b cos v) cos v cosu
= tanu.

Õª�QÙ¼�Ð u = tan−1
(nz

nx

)
. éß�, π ≤ u ≤ 2πs�l� M:ë�H\� >�íß�d��\�"f��H

u = u + 2π : u ≤ 0
u = u + π ; u > 0

s���.
ny

nz
=

b(a + b cos v) sin v

b(a + b cos v) cos v sinu
=

tan v

sinu
.

Õª�QÙ¼�Ð v = tan−1
(ny sinu

nz

)
s���. 0A\�"f ½̈ô�Ç u, v°ú̀�כ¦ d��(2)\� @/{9�
���� −→r�� %3�#Q

�����. d�� (2) \� _�ô�Ç 0Au� vector −→r �̀¦ ½̈
���� Diamond Wheel _� ×�æd�� 0Au� −−→rCL��H

−−→rCL = −→rc −−→r (4)

s���. s���s	כ Äºo��� ½̈
���H /BN���l�>��� 0Au�\�¦ ���d��
���H /BN½̈��� Diamond Wheel_�
þj7áx CL datas���.

III. �Ð_�

Filleted-endmill_�d��(1)õ�Dh�Ðî�rd��(4)��H �̧¿º CL data\�¦����?/t�ëß�d��(4)��H 2>h
ìøÍ�â
�̀¦ °ú���H Diamond Wheel�̀¦ Torus_� ��¾ú ���Ü¼�Ð �Ð�¦ >�íß�ô�Ç �.���s	כ s� �7Hë�H\�"f
��H &ñ
x9� ��/BN�̀¦ 
¹�Ðכ��9���H �FK+þA ¢̧��H Ä»o���/BN\�"f ��6 x÷&��H Dh�Ðî�r d�� (4)\�¦ Ä»�̧
�
%i���.
�ÃÐ�¦ ë�H��³
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