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�)�X�Q�F�W�L�R�Q�D�O���7�R�O�H�U�D�Q�F�L�Q�J���D�Q�G���$�Q�Q�R�W�D�W�L�R�Q

�)�X�Q�F�W�L�R�Q�D�O���W�R�O�H�U�D�Q�F�L�Q�J���D�Q�G���D�Q�Q�R�W�D�W�L�R�Q���L�V���X�V�H�G���W�R���G�H�I�L�Q�H���F�K�D�U�D�F�W�H�U�L�V�W�L�F�V���R�I���S�D�U�W�V���D�Q�G���S�U�R�G�X�F�W�V
�L�Q���D�����'���H�Q�Y�L�U�R�Q�P�H�Q�W�������%�\���X�W�L�O�L�]�L�Q�J���W�K�H�V�H���W�R�R�O�V�����W�Z�R���G�L�P�H�Q�V�L�R�Q�D�O���G�U�D�Z�L�Q�J�V���P�D�\���Q�R�W���Q�H�H�G���W�R
�E�H���F�U�H�D�W�H�G�������0�D�Q�\���F�R�P�S�D�Q�L�H�V���K�D�Y�H���H�[�S�U�H�V�V�H�G���D�Q���L�Q�W�H�U�H�V�W���L�Q���J�R�L�Q�J���W�R���D��paperless
�H�Q�Y�L�U�R�Q�P�H�Q�W�����E�X�W���I�L�Q�G���L�W���G�L�I�I�L�F�X�O�W���W�R���D�F�F�R�P�S�O�L�V�K�������)�X�Q�F�W�L�R�Q�D�O���W�R�O�H�U�D�Q�F�L�Q�J���D�Q�G���D�Q�Q�R�W�D�W�L�R�Q���L�V
�R�Q�H���V�H�W���R�I���W�R�R�O�V���W�K�D�W���F�D�Q���K�H�O�S���P�D�N�H���W�K�H���W�U�D�Q�V�L�W�L�R�Q���D���U�H�D�O�L�W�\��

�7�R���H�I�I�H�F�W�L�Y�H�O�\���L�P�S�O�H�P�H�Q�W���W�K�H���W�R�R�O�V���L�Q���W�K�L�V���F�R�X�U�V�H�����\�R�X���P�X�V�W���E�H���I�D�P�L�O�L�D�U���Z�L�W�K���W�K�H
�I�X�Q�G�D�P�H�Q�W�D�O�V���R�I���J�H�R�P�H�W�U�L�F���G�L�P�H�Q�V�L�R�Q�L�Q�J���D�Q�G���W�R�O�H�U�D�Q�F�L�Q�J�����*�'�	�7���������,�W���L�V���Q�R�W���W�K�H���L�Q�W�H�Q�W�L�R�Q���R�I
�W�K�L�V���F�R�X�U�V�H���W�R���W�H�D�F�K���*�'�	�7�������7�K�H�U�H���L�V���V�R�P�H���D�V�V�L�V�W�D�Q�F�H���S�U�R�Y�L�G�H�G���Z�L�W�K�L�Q���W�K�H���I�X�Q�F�W�L�R�Q�D�O�L�W�\���R�I
�W�K�H���Z�R�U�N�E�H�Q�F�K�����E�X�W���L�W���Z�L�O�O���V�W�L�O�O���D�O�O�R�Z���\�R�X���W�R���L�P�S�U�R�S�H�U�O�\���W�R�O�H�U�D�Q�F�H���D�Q�G���D�Q�Q�R�W�D�W�H���D���G�H�V�L�J�Q��

Introduction, Page 2 �‹�:�L�F�K�L�W�D���6�W�D�W�H���8�Q�L�Y�H�U�V�L�W�\
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�7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U

Select the �7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U icon, then select the top of the part.���� �����<�R�X���Z�L�O�O
�F�U�H�D�W�H���D���I�O�D�W�Q�H�V�V���W�R�O�H�U�D�Q�F�H���I�R�U���W�K�L�V���I�D�F�H��

�<�R�X�U���Z�L�Q�G�R�Z���V�K�R�X�O�G���D�S�S�H�D�U���D�V���V�K�R�Z�Q�������7�K�H���7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U���I�L�O�W�H�U�V���R�X�W���W�K�H���R�S�W�L�R�Q�V���W�K�D�W
�D�U�H���Q�R�W���Y�D�O�L�G���I�R�U���D���V�L�Q�J�O�H���V�X�U�I�D�F�H�������2�Q�O�\���W�K�H���S�H�U�W�L�Q�H�Q�W���R�S�W�L�R�Q�V���Z�L�O�O���E�H���G�L�V�F�X�V�V�H�G���L�Q���H�D�F�K
�H�[�H�U�F�L�V�H��

Geometrical Tolerancing, Page 172 �‹�:�L�F�K�L�W�D���6�W�D�W�H���8�Q�L�Y�H�U�V�L�W�\
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Select the Unit Basis tab.

�+�H�U�H�����\�R�X���F�D�Q���V�S�H�F�L�I�\���D���U�H�I�L�Q�H�P�H�Q�W���W�R�O�H�U�D�Q�F�H���I�R�U���D���V�P�D�O�O�H�U���D�U�H�D���R�I���W�K�H���V�X�U�I�D�F�H���D�O�R�Q�J���Z�L�W�K���D
�W�R�W�D�O���Y�D�U�L�D�W�L�R�Q�����R�U���\�R�X���F�D�Q���X�V�H���L�W
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Change the symbol to �)�O�D�W�Q�H�V�V with a value of 0.03.���� �����%�H�I�R�U�H���V�H�O�H�F�W�L�Q�J��OK�����O�R�R�N���D�W
�W�K�H���W�R�O�H�U�D�Q�F�H���L�Q���W�K�H���J�U�D�S�K�L�F�D�O���D�U�H�D�������,�W���K�D�V���D���U�H�G�����V�T�X�L�J�J�O�\���O�L�Q�H���E�H�Q�H�D�W�K���L�W�������/�R�R�N���L�Q���W�K�H
�V�S�H�F�L�I�L�F�D�W�L�R�Q���W�U�H�H���D�V���Z�H�O�O�������,�W���L�V���U�H�I�H�U�U�H�G���W�R���D�V���D��Geometrical Tolerance �L�Q�V�W�H�D�G���R�I���D��Flatness����
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�6�W�U�D�L�J�K�W�Q�H�V�V

�6�W�U�D�L�J�K�W�Q�H�V�V���W�R�O�H�U�D�Q�F�H�V���F�D�Q���E�H���D�S�S�O�L�H�G���W�R���V�X�U�I�D�F�H���H�O�H�P�H�Q�W�V���R�U���W�R���W�K�H���D�[�L�V���R�U���F�H�Q�W�H�U���S�O�D�Q�H���R�I
�I�H�D�W�X�U�H�V���R�I���V�L�]�H������

�,�I���D�S�S�O�L�H�G���W�R���D���V�X�U�I�D�F�H�����L�W���F�R�Q�W�U�R�O�V���K�R�Z���V�W�U�D�L�J�K�W���D���O�L�Q�H���H�O�H�P�H�Q�W���R�I���W�K�H���V�X�U�I�D�F�H���P�X�V�W���E�H���L�Q���R�U�G�H�U
�W�R���P�H�H�W���W�K�H���G�H�V�L�J�Q���U�H�T�X�L�U�H�P�H�Q�W�V�������$�O�O���O�L�Q�H���H�O�H�P�H�Q�W�V���R�I���W�K�H���V�X�U�I�D�F�H���K�D�Y�H���W�R���H�[�L�V�W���Z�L�W�K�L�Q���W�K�H
�W�R�O�H�U�D�Q�F�H���]�R�Q�H���V�S�H�F�L�I�L�H�G���E�\���W�Z�R���S�D�U�D�O�O�H�O���O�L�Q�H�V���W�K�D�W���D�U�H���V�H�S�D�U�D�W�H�G���E�\���W�K�H���W�R�O�H�U�D�Q�F�H���Y�D�O�X�H������

�,�I���D�S�S�O�L�H�G���W�R���D�Q���D�[�L�V�����R�U���F�H�Q�W�H�U�O�L�Q�H�����R�I���D���F�\�O�L�Q�G�U�L�F�D�O���I�H�D�W�X�U�H���R�I���V�L�]�H�����L�W���F�R�Q�W�U�R�O�V���W�K�H���V�W�U�D�L�J�K�W�Q�H�V�V
�R�I���W�K�H���D�[�L�V�������7�K�H���D�[�L�V���P�X�V�W���H�[�L�V�W���Z�L�W�K�L�Q���W�K�H���W�R�O�H�U�D�Q�F�H���]�R�Q�H���V�S�H�F�L�I�L�H�G���E�\���D���F�\�O�L�Q�G�H�U���Z�K�R�V�H
�G�L�D�P�H�W�H�U���L�V���H�T�X�D�O���W�R���W�K�H���W�R�O�H�U�D�Q�F�H���Y�D�O�X�H������

�,�I���D�S�S�O�L�H�G���W�R���D���F�H�Q�W�H�U���S�O�D�Q�H�����L�W���L�V���F�R�Q�W�U�R�O�O�H�G���V�L�P�L�O�D�U���W�R���D���V�X�U�I�D�F�H�������(�Y�H�U�\���O�L�Q�H���H�O�H�P�H�Q�W���R�I���W�K�H
�S�O�D�Q�H���P�X�V�W���H�[�L�V�W���Z�L�W�K�L�Q���W�K�H���W�R�O�H�U�D�Q�F�H���]�R�Q�H���V�S�H�F�L�I�L�H�G���E�\���W�Z�R���S�D�U�D�O�O�H�O���S�O�D�Q�H�V���W�K�D�W���D�U�H���V�H�S�D�U�D�W�H�G
�E�\���W�K�H���W�R�O�H�U�D�Q�F�H���Y�D�O�X�H��

Open the �6�W�U�D�L�J�K�W�Q�H�V�V��document.�����7�Z�R���Y�L�H�Z�V���D�Q�G���W�Z�R���G�L�P�H�Q�V�L�R�Q�V���D�O�U�H�D�G�\���H�[�L�V�W��

�7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U

�$�V���V�W�D�W�H�G���E�H�I�R�U�H�����W�K�H���7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U���H�Q�V�X�U�H�V���W�K�D�W���R�Q�O�\���Y�D�O�L�G���J�H�R�P�H�W�U�L�F�D�O���W�R�O�H�U�D�Q�F�H�V���D�U�H
�F�U�H�D�W�H�G��

Select the �7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U icon, then select the cylindrical surface indicated
below.���� �����<�R�X���Z�L�O�O���F�U�H�D�W�H���D���V�W�U�D�L�J�K�W�Q�H�V�V���W�R�O�H�U�D�Q�F�H���I�R�U���W�K�L�V���V�X�U�I�D�F�H�������,�W���L�V���Q�R�W���D���I�H�D�W�X�U�H���R�I

�V�L�]�H�����V�R���W�K�H���W�R�O�H�U�D�Q�F�H���Z�L�O�O���E�H���D�S�S�O�L�H�G���W�R���W�K�H���O�L�Q�H���H�O�H�P�H�Q�W�V���R�I���W�K�H���V�X�U�I�D�F�H�����Q�R�W���W�R���L�W�V���D�[�L�V�����R�U
�F�H�Q�W�H�U�O�L�Q�H��

Geometrical Tolerancing, Page 179�‹���:�L�F�K�L�W�D���6�W�D�W�H���8�Q�L�Y�H�U�V�L�W�\
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�7�K�H��Semantic Tolerancing Advisor �Z�L�Q�G�R�Z���H�[�S�D�Q�G�V�����D�Q�G���W�K�H���R�S�W�L�R�Q�V���W�K�D�W���Z�H�U�H���Q�R�W���Y�D�O�L�G���I�R�U
�W�K�H���F�X�U�U�H�Q�W���V�H�O�H�F�W�L�R�Q���K�D�Y�H���E�H�H�Q���I�L�O�W�H�U�H�G���D�Z�D�\��

Select the �6�W�U�D�L�J�K�W�Q�H�V�V���6�S�H�F�L�I�L�F�D�W�L�R�Q icon.���� �����7�K�H��Geometrical Specification
�Z�L�Q�G�R�Z���D�S�S�H�D�U�V��

Change the Numerical value to 0.05 and select OK. ���7�K�H���W�R�O�H�U�D�Q�F�H���D�S�S�H�D�U�V�����D�Q�G���W�K�H
�7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U���U�H�P�D�L�Q�V���D�F�W�L�Y�H��

Geometrical Tolerancing, Page 180 �‹�:�L�F�K�L�W�D���6�W�D�W�H���8�Q�L�Y�H�U�V�L�W�\
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Select Close, then position the tolerance as shown below.

Select the tolerance, then press and hold the first mouse button on the yellow diamond.��
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Change the Numerical value to 0.05.�����7�K�H���G�L�D�P�H�W�H�U���V�\�P�E�R�O���D�X�W�R�P�D�W�L�F�D�O�O�\���D�S�S�H�D�U�V���L�Q���W�K�H
�I�H�D�W�X�U�H���F�R�Q�W�U�R�O���I�U�D�P�H���V�L�Q�F�H���&�$�7�,�$���N�Q�R�Z�V���W�K�D�W���L�W���L�V���D���F�\�O�L�Q�G�U�L�F�D�O���W�R�O�H�U�D�Q�F�H���]�R�Q�H�������$�O�V�R�����W�K�H
�P�D�W�H�U�L�D�O���F�R�Q�G�L�W�L�R�Q���L�F�R�Q�V���D�U�H���Q�R�Z���D�Y�D�L�O�D�E�O�H��

Select the �0�D�[�L�P�X�P���0�D�W�H�U�L�D�O���&�R�Q�G�L�W�L�R�Q icon.���� �����7�K�L�V���D�O�O�R�Z�V���I�R�U���H�[�W�U�D���W�R�O�H�U�D�Q�F�H
�Z�K�L�O�H���V�W�L�O�O���H�Q�V�X�U�L�Q�J���W�K�H���I�X�Q�F�W�L�R�Q���R�I���D�V�V�H�P�E�O�\��

Select OK, then select Close.  �7�K�H���V�W�U�D�L�J�K�W�Q�H�V�V���W�R�O�H�U�D�Q�F�H���D�S�S�H�D�U�V���E�H�Q�H�D�W�K���W�K�H���G�L�P�H�Q�V�L�R�Q�D�O
�W�R�O�H�U�D�Q�F�H���D�Q�G���K�D�V���D���S�R�V�L�W�L�R�Q�D�O���O�L�Q�N���W�R���L�W�������:�K�H�Q���W�K�H���G�L�P�H�Q�V�L�R�Q���P�R�Y�H�V�����W�K�H���W�R�O�H�U�D�Q�F�H���Z�L�O�O
�P�R�Y�H���Z�L�W�K���L�W�������7�K�H���V�W�U�D�L�J�K�W�Q�H�V�V���W�R�O�H�U�D�Q�F�H���D�O�V�R���H�[�L�V�W�V���L�Q���W�K�H���V�D�P�H���Y�L�H�Z���D�V���W�K�H���G�L�P�H�Q�V�L�R�Q��
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Select in the Definition Element field and select the edge shown below.

Select OK.�����1�R�U�P�D�O�O�\�����W�K�H���W�R�O�H�U�D�Q�F�H���Z�L�O�O���E�H���O�R�F�D�W�H�G���Z�L�W�K���W�K�H���G�L�P�H�Q�V�L�R�Q������

Position the tolerance so that it is beneath the dimension.����

Select the tolerance, then press the third mouse button on the yellow diamond at the
end of the leader and select Remove Leader/Extremity from the contextual menu.�����7�K�H
�O�H�D�G�H�U���L�V���U�H�P�R�Y�H�G��

Change the dimension’s leader to �7�Z�R���3�D�U�W�V, then move the dimension below its
bottom extension line.���� �����7�K�H���W�R�O�H�U�D�Q�F�H���I�R�O�O�R�Z�V��

�$���V�W�U�D�L�J�K�W�Q�H�V�V���W�R�O�H�U�D�Q�F�H���F�D�Q���D
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Open the �6�W�U�D�L�J�K�W�Q�H�V�V�������8�Q�L�W���%�D�V�L�V��document. ���<�R�X���Z�L�O�O���G�H�I�L�Q�H���V�R�P�H���V�W�U�D�L�J�K�W�Q�H�V�V
�W�R�O�H�U�D�Q�F�H�V�����W�K�H�Q���U�H�I�L�Q�H���W�K�H�P���Z�L�W�K���X�Q�L�W���E�D�V�L�V���W�R�O�H�U�D�Q�F�H�V��

Select the �7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U icon.���� �����7�K�H��Semantic Tolerancing Advisor �Z�L�Q�G�R�Z
�D�S�S�H�D�U�V��

Select the top face of the part, then choose the �6�W�U�D�L�J�K�W�Q�H�V�V���6�S�H�F�L�I�L�F�D�W�L�R�Q icon.���� ��
�7�K�H��Geometrical Specification �Z�L�Q�G�R�Z���D�S�S�H�D�U�V�������$���Y�L�H�Z���Z�D�V���D�X�W�R�P�D�W�L�F�D�O�O�\���F�U�H�D�W�H�G���V�L�Q�F�H
�W�K�H�U�H���Z�H�U�H���Q�R�Q�H���E�H�I�R�U�H�K�D�Q�G��

Change the Numerical value to 0.05 and select the Unit Basis tab.�����7�K�H���R�S�W�L�R�Q�V���K�H�U�H���D�U�H
�Y�H�U�\���V�L�P�L�O�D�U���W�R���W�K�H���I�O�D�W�Q�H�V�V���R�S�W�L�R�Q�V�����H�[�F�H�S�W���W�K�D�W���W�K�H�U�H���L�V���R�Q�O�\���R�Q�H���O�H�Q�J�W�K���G�H�I�L�Q�L�W�L�R�Q���D�Y�D�L�O�D�E�O�H��

�7�K�H��Unit Basis �W�D�E���V�S�H�F�L�I�L�H�V���D���U�H�I�L�Q�H�P�H�Q�W���W�R�O�H�U�D�Q�F�H���I�R�U���D���V�P�D�O�O�H�U���O�H�Q�J�W�K���R�I���W�K�H���S�O�D�Q�H���D�O�R�Q�J
�Z�L�W�K���D���W�R�W�D�O���Y�D�U�L�D�W�L�R�Q�����R�U���L�W���F�D�Q���E�H���X�V�H�G���E�\���L�W�V�H�O�I�������,�Q���W�K�L�V���F�D�V�H�����\�R�X���Z�L�O�O���V�S�H�F�L�I�\���D���U�H�I�L�Q�H�P�H�Q�W
�V�W�D�W�L�Q�J���W�K�D�W���I�R�U���D�������������O�H�Q�J�W�K�����W�K�H���P�D�[�L�P�X�P���Y�D�U�L�D�W�L�R�Q���F�D�Q���R�Q�O�\���E�H������������
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Select the Applied on Unit Basis and Refinement Tolerance options, change the
Numerical value of the refinement to 0.02 and Length 1 to 0.75, then select OK.�����$���V�P�D�O�O
�P�H�V�V�D�J�H���D�S�S�H�D�U�V���L�Q���W�K�H���O�R�Z�H�U���U�L�J�K�W���F�R�U�Q�H�U���R�I���W�K�H���&�$�7�,�$���Z�L�Q�G�R�Z�������,�W���L�V���W�K�H���V�D�P�H���P�H�V�V�D�J�H���D�V
�E�H�I�R�U�H��

Select Close, then double-click on the tolerance just created.�����:�K�H�Q���X�V�L�Q�J���D���S�O�D�Q�H�����D
�W�R�O�H�U�D�Q�F�H���G�L�U�H�F�W�L�R�Q���I�R�U���W�K�H���V�W�U�D�L�J�K�W�Q�H�V�V���P�X�V�W���E�H���V�S�H�F�L�I�L�H�G��

Under the General tab, select in the Definition Element field and choose the line
indicated below, then select OK and position the tolerance as shown here.

Create a view normal to the existing view, then create another straightness tolerance
as shown below using the other line as the direction.����

Save and close the document.
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�0�D�Q�X�D�O�O�\

�1�R�Z�����\�R�X���Z�L�O�O���P�D�Q�X�D�O�O�\���F�U�H�D�W�H���W�K�H���V�D�P�H���J�H�R�P�H�W�U�L�F�D�O���W�R�O�H�U�D�Q�F�H�V��

Open the original �6�W�U�D�L�J�K�W�Q�H�V�V��document again, then select the �*�H�R�P�H�W�U�L�F�D�O
�7�R�O�H�U�D�Q�F�H icon.���� �����1�R�W�K�L�Q�J���Z�L�O�O���K�D�S�S�H�Q���X�Q�W�L�O���D�Q���H�O�H�P�H�Q�W���L�V���V�H�O�H�F�W�H�G��

Select the cylindrical surface shown below.�����7�K�H��Geometrical Tolerance �Z�L�Q�G�R�Z���D�S�S�H�D�U�V��

Change the specification to �6�W�U�D�L�J�K�W�Q�H�V�V, then enter 0.05 for the Tolerance and click
OK.���� �����7�K�L�V�����W�R�O�H�U�D�Q�F�H���L�V���L�G�H�Q�W�L�F�D�O���W�R���W�K�H���R�Q�H���F�U�H�D�W�H�G���Z�L�W�K���W�K�H���7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U��

Select the �*�H�R�P�H�W�U�L�F�D�O���7�R�O�H�U�D�Q�F�H icon, then select the conical surface shown below.��
�����7�K�H��Geometrical Tolerance �Z�L�Q�G�R�Z���D�S�S�H�D�U�V��
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Change the symbol to �6�W�U�D�L�J�K�W�Q�H�V�V with a value of 0.03 and select OK.    The
tolerance appears.

Select the �*�H�R�P�H�W�U�L�F�D�O���7�R�O�H�U�D�Q�F�H icon, then select the 1.0000 dimension.���� �����7�K�H
Geometrical Tolerance �Z�L�Q�G�R�Z���D�S�S�H�D�U�V��

Change the symbol to �6�W�U�D�L�J�K�W�Q�H�V�V.���� �����7�K�L�V���W�L�P�H�����D���G�L�D�P�H�W�H�U���V�\�P�E�R�O���Z�L�O�O���E�H���L�Q�F�O�X�G�H�G
�Z�L�W�K���W�K�H���Y�D�O�X�H���V�L�Q�F�H���&�$�7�,�$���Z�L�O�O���Q�R�W���D�X�W�R�P�D�W�L�F�D�O�O�\���D�G�G���L�W���O�L�N�H���W�K�H���7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U���G�R�H�V��

Select before the value in the Edit Tolerance field, then select the symbol drop down as
shown below.�����$���P�H�Q�X���Z�L�W�K���Y�D�U�L�R�X�V���V�\�P�E�R�O�V���D�S�S�H�D�U�V��

Select the �'�L�D�P�H�W�H�U symbol.���� �����7�K�H���G�L�D�P�H�W�H�U���V�\�P�E�R�O���L�V���L�Q�V�H�U�W�H�G���E�H�I�R�U�H���W�K�H���Y�D�O�X�H��

Change the value to 0.05, then select the symbol drop down again and choose the
�0�D�[�L�P�X�P���0�D�W�H�U�L�D�O���&�R�Q�G�L�W�L�R�Q symbol.���� �����7�K�H���V�\�P�E�R�O���L�V���L�Q�V�H�U�W�H�G���D�I�W�H�U���W�K�H���Y�D�O�X�H��

Select OK.�����7�K�H���W�R�O�H�U�D�Q�F�H���D�S�S�H�D�U�V�����E�X�W���L�W���K�D�V���D�Q���H�[�F�O�D�P�D�W�L�R�Q���S�R�L�Q�W���L�Q���W�K�H���V�S�H�F�L�I�L�F�D�W�L�R�Q���W�U�H�H����
�7�K�H���*�H�R�P�H�W�U�L�F�D�O���7�R�O�H�U�D�Q�F�H���R�S�W�L�R�Q���G�R�H�V���Q�R�W���F�X�U�U�H�Q�W�O�\���D�O�O�R�Z���D�Q���D�[�L�V���V�W�U�D�L�J�K�W�Q�H�V�V���W�R�O�H�U�D�Q�F�H���W�R
�E�H���G�H�I�L�Q�H�G�������$�V���D���U�H�V�X�O�W�����L�W���F�D�Q�Q�R�W���E�H���S�R�V�L�W�L�R�Q�H�G��

Select the �*�H�R�P�H�W�U�L�F�D�O���7�R�O�H�U�D�Q�F�H icon, then select the 2.0000 dimension.���� ���7�K�H
Geometrical Tolerance �Z�L�Q�G�R�Z���D�S�S�H�D�U�V��
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Change the symbol to �6�W�U�D�L�J�K�W�Q�H�V�V with a value of 0.03.����

Add the �0�D�[�L�P�X�P���0�D�W�H�U�L�D�O���&�R�Q�G�L�W�L�R�Q symbol after the value in the Tolerance field
and select OK.���� �����7�K�H���W�R�O�H�U�D�Q�F�H���D�S�S�H�D�U�V��

Change the leader of the 2.000 dimension to �7�Z�R���3�D�U�W�V, then position the tolerance
beneath it as shown here.����

�7�K�H�U�H���D�U�H���D���F�R�X�S�O�H���R�I���W�K�L�Q�J�V���W�R���Q�R�W�H���K�H�U�H�����������D�Q���D�[�L�V���V�W�U�D�L�J�K�W�Q�H�V�V���W�R�O�H�U�D�Q�F�H���Z�D�V���X�Q�D�E�O�H���W�R���E�H
�G�H�I�L�Q�H�G�����D�Q�G���������V�W�U�D�L�J�K�W�Q�H�V�V���R�Q���W�K�H���F�H�Q�W�H�U���S�O�D�Q�H���G�L�G���Q�R�W���U�H�T�X�L�U�H���D���W�R�O�H�U�D�Q�F�H���G�L�U�H�F�W�L�R�Q��

Close the document.
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Open the �6�W�U�D�L�J�K�W�Q�H�V�V�������8�Q�L�W���%�D�V�L�V��document. ���<�R�X���Z�L�O�O���P�D�Q�X�D�O�O�\���F�U�H�D�W�H���W�K�H
�W�R�O�H�U�D�Q�F�H�V���W�K�D�W���Z�H�U�H���F�U�H�D�W�H�G���H�D�U�O�L�H�U��

Select the �*�H�R�P�H�W�U�L�F�D�O���7�R�O�H�U�D�Q�F�H icon, then select the top face of the part.���� �����7�K�H
Geometrical Tolerance �Z�L�Q�G�R�Z���D�S�S�H�D�U�V��

Change the symbol to �6�W�U�D�L�J�K�W�Q�H�V�V with a value of 0.05 and select OK.���� �����7�K�H
�W�R�O�H�U�D�Q�F�H���D�S�S�H�D�U�V��

�7�R���G�H�I�L�Q�H���W�K�H���R�W�K�H�U���W�R�O�H�U�D�Q�F�H���F�R�U�U�H�F�W�O�\�����D���G�L�I�I�H�U�H�Q�W���Y�L�H�Z���L�V���U�H�T�X�L�U�H�G�������&�$�7�,�$���Z�L�O�O���Q�R�W
�D�X�W�R�P�D�W�L�F�D�O�O�\���P�D�N�H���D���Q�H�Z���Y�L�H�Z���Z�K�H�Q���W�K�H���W�R�O�H�U�D�Q�F�H���L�V���F�U�H�D�W�H�G���P�D�Q�X�D�O�O�\��

Select the �9�L�H�Z���)�U�R�P���5�H�I�H�U�H�Q�F�H icon, then create a front view on the face that is
shown below.���� �����7�K�H���Y�L�H�Z���L�V���F�U�H�D�W�H�G��
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Select the �&�L�U�F�X�O�D�U�L�W�\���6�S�H�F�L�I�L�F�D�W�L�R�Q.���� �����7�K�H��Geometrical Specification �Z�L�Q�G�R�Z
�D�S�S�H�D�U�V��

Change the Numerical value to 0.05 and select OK, then select Close. ���7�K�H���W�R�O�H�U�D�Q�F�H
�D�S�S�H�D�U�V�������3�R�V�L�W�L�R�Q���L�W���D�V���V�K�R�Z�Q���E�H�O�R�Z��

�&�O�L�F�N�L�Q�J���D�Q�G���G�U�D�J�J�L�Q�J���R�Q���W�K�H���\�H�O�O�R�Z���G�L�D�P�R�Q�G���D�W���W�K�H���H�Q�G���R�I���W�K�H���O�H�D�G�H�U���Z�L�O�O���H�Q�D�E�O�H���L�W���W�R���V�O�L�G�H
�L�Q���D���F�L�U�F�X�O�D�U���S�D�W�K���D�U�R�X�Q�G���W�K�H���V�X�U�I�D�F�H�����V�L�P�L�O�D�U���W�R���W�K�H���O�L�Q�H�D�U���S�D�W�K���I�R�U���V�W�U�D�L�J�K�W�Q�H�V�V��
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Select the surface shown below.�����7�K�H���F�L�U�F�X�O�D�U�L�W�\���R�S�W�L�R�Q���G�R�H�V���Q�R�W���D�S�S�H�D�U�������7�K�L�V���L�V���D
�O�L�P�L�W�D�W�L�R�Q���R�I���W�K�H���7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U�������7�K�H���F�L�U�F�X�O�D�U�L�W�\���W�R�O�H�U�D�Q�F�H���F�D�Q���E�H���F�U�H�D�W�H�G���Z�L�W�K���W�K�H
�*�H�R�P�H�W�U�L�F���7�R�O�H�U�D�Q�F�H���L�F�R�Q�����E�X�W���L�W���Z�L�O�O���E�H���F�R�Q�V�L�G�H�U�H�G���Q�R�Q���V�H�P�D�Q�W�L�F��

��

Select the spherical surface instead, then select the �&�L�U�F�X�O�D�U�L�W�\���6�S�H�F�L�I�L�F�D�W�L�R�Q icon.��
�����7�K�H��Geometrical Specification �Z�L�Q�G�R�Z���D�S�S�H�D�U�V�������<�R�X���Z�L�O�O���S�O�D�F�H���D���F�L�U�F�X�O�D�U�L�W�\���W�R�O�H�U�D�Q�F�H

�R�Q���W�K�H���V�S�K�H�U�H��

Change the Numerical value to 0.03 and select OK, then select Close.�����3�R�V�L�W�L�R�Q���W�K�H
�W�R�O�H�U�D�Q�F�H�V���D�V���V�K�R�Z�Q��

Save and close the document.
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�0�D�Q�X�D�O�O�\

�1�R�Z�����\�R�X���Z�L�O�O���F�U�H�D�W�H���W�K�H���V�D�P�H���J�H�R�P�H�W�U�L�F�D�O���W�R�O�H�U�D�Q�F�H�V���P�D�Q�X�D�O�O�\��

Open the �&�L�U�F�X�O�D�U�L�W�\��document, then select the �*�H�R�P�H�W�U�L�F�D�O���7�R�O�H�U�D�Q�F�H icon.���� ��
�(�Q�V�X�U�H���\�R�X���R�S�H�Q���W�K�H���R�U�L�J�L�Q�D�O���G�R�F�X�P�H�Q�W�����Q�R�W���W�K�H���R�Q�H���\�R�X���V�D�Y�H�G�������1�R�W�K�L�Q�J���Z�L�O�O���K�D�S�S�H�Q���X�Q�W�L�O
�D�Q���H�O�H�P�H�Q�W���L�V���V�H�O�H�F�W�H�G��

Select the cylindrical surface, then change the symbol to �&�L�U�F�X�O�D�U�L�W�\.����

Enter 0.05 in the Tolerance field and select OK.�����7�K�H���W�R�O�H�U�D�Q�F�H���D�S�S�H�D�U�V�������,�W���L�V���L�G�H�Q�W�L�F�D�O���W�R
�W�K�H���R�Q�H���F�U�H�D�W�H�G���Z�L�W�K���W�K�H���7�R�O�H�U�D�Q�F�L�Q�J���$�G�Y�L�V�R�U��

Select the �*�H�R�P�H�W�U�L�F�D�O���7�R�O�H�U�D�Q�F�H icon again, then select the conical surface.���� ��
�7�K�H��Geometrical Tolerance �Z�L�Q�G�R�Z���D�S�S�H�D�U�V��

Change the symbol to �&�L�U�F�X�O�D�U�L�W�\ with a value of 0.03 and select OK.���� �����7�K�H
�W�R�O�H�U�D�Q�F�H���D�S�S�H�D�U�V��

Select the �*�H�R�P�H�W�U�L�F�D�O���7�R�O�H�U�D�Q�F�H icon, then select the surface shown below.���� ��
�7�K�H��Geometrical Tolerance �Z�L�Q�G�R�Z���D�S�S�H�D�U�V��
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Change the symbol to �&�L�U�F�X�O�D�U�L�W�\ with a value of 0.03 and select OK.���� �����7�K�H
�W�R�O�H�U�D�Q�F�H���L�V���F�R�Q�V�L�G�H�U�H�G���Q�R�Q���V�H�P�D�Q�W�L�F�����E�X�W���D�W���O�H�D�V�W���L�W���Z�D�V���F�U�H�D�W�H�G���W�K�L�V���W�L�P�H�������,�W���D�S�S�H�D�U�V���Z�L�W�K
�W�K�H���U�H�G�����V�T�X�L�J�J�O�\���O�L�Q�H���E�H�Q�H�D�W�K���L�W�����D�Q�G���Z�L�O�O���E�H���U�H�I�H�U�U�H�G���W�R���D�V���D���J�H�R�P�H�W�U�L�F�D�O���W�R�O�H�U�D�Q�F�H���L�Q���W�K�H
�V�S�H�F�L�I�L�F�D�W�L�R�Q���W�U�H�H��

�7�K�H���Y�D�O�X�H���G�L�G���Q�R�W���D�G�M�X�V�W���W�R���������������D�V���L�W���V�K�R�X�O�G���K�D�Y�H���E�H�F�D�X�V�H���L�W���L�V���Q�R�Q���V�H�P�D�Q�W�L�F�������<�R�X���F�D�Q
�I�R�U�F�H���L�W���W�R���U�H�D�G���F�R�U�U�H�F�W�O�\���E�\���H�Q�W�H�U�L�Q�J���W�K�H���H�[�D�F�W���Y�D�O�X�H���\�R�X���Z�D�Q�W���W�R���V�H�H��

Double-select on the new geometrical tolerance. ���7�K�H��Geometrical Tolerance �Z�L�Q�G�R�Z
�D�S�S�H�D�U�V��

Change the value to .0300 and select OK. ���1�R�Z���W�K�H���Y�D�O�X�H���U�H�D�G�V���S�U�R�S�H�U�O�\��

Select the �*�H�R�P�H�W�U�L�F�D�O���7�R�O�H�U�D�Q�F�H icon, then select the spherical surface.���� �����7�K�H
Geometrical Tolerance �Z�L�Q�G�R�Z���D�S�S�H�D�U�V��
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Change the symbol to �&�L�U�F�X�O�D�U�L�W�\ with a value of 0.03 and select OK.���� �����3�R�V�L�W�L�R�Q���W�K�H
�W�R�O�H�U�D�Q�F�H�V���D�V���V�K�R�Z�Q���E�H�O�R�Z��

Close the document.
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