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ABSTRACT

The automatic tool changer of a machining center consists of a tool magazine and a cam box, and the
core components of the cam box are a roller gear cam and a turret. Recently, the roller gear cam of a cam
box has been replaced by a ball gear cam. In this study, the design and machining method of ball gear cam
for an automatic tool changer was studied. Additionally, an algorithm for a 4-axis post processing method
was established from an instrumental formula by designing a ball gear cam, thus preventing machining at the
bottom of ball end mill and enabling the ball on the turret to be driven at the entrance and exit of a curve
without collision due to machining errors. In conclusion, machining using only the 4-axis method including
the C-axis on a BC -Type 5-axis machine produced the desired ball gear cam.
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Fig. 11 Program components and software screen
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Table 1 Cutting Conditions

4.
cutting conditions | b8 | TN | faehimme
cutting tool ball end mill | ball end mill | ball end mill

tool radius(mm) 13 13 13
cutting speed(rpm) 2,000 2,000 3,000

feed rate(mm/min) 200 200 300

cutting depth(mm) 1.5 0.1 0.2

cutting times(No) 3 1
cutting margin(mm) 0.3 0.2 0

?

(angle 70°) \\

(any angle)

finishing

rough machinin 1 .
9 9 32 medium

Fig. 13 Tool paths for 4-axis machining of ball gear cam
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