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Abstract

products.

Rotary bar was cutting tool being in use for deburring scale after welding metal and for eliminating sharp edges. It was
necessary to develop exclusive 6-axis machine being possible to process machining continuously for making an cutting
edge of rotary bar and to revise easily machining program. This study aimed at the structural analysis of strength according
to the configuration of new made 6-axis machine and at the machining accuracy and durability of rotary bar. As a result
of test, the runout of new rotary bar manufactured out of 6-axis machine was decreased from 0.385 mm to 0.027mm

extensively than old one. And good cutting ability and durability was obtained equal quality compared with imported
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Fig. 2 Rotary bar machining process
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X-AXIS : 180mm
Y-AXIS : 180mm
Z-AXIS : 190mm
A-AXIS : 150°
B-AXIS : 120mm,
C-AXIS : 360° rotation
Fig. 4 3D modeling
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Fig. 5 Maximum principle stress of C-AXIS
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Fig. 6 Deformation of the entire structure
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Table 1 Measurement conditions

Laser interferometer

Measuring equipment (RENISHAW/ML 10)

Measured temprature 33~35C

Test method KS B ISO 230-1, 2
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Fig. 7 Certificate of analysis
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Table 2 The measurement of the runout for various test samples

measured Product
Item No value(mm) roduction
rate
TIR
5-Axis mean 0.385000
machining dispersion 0.012762 6EA/hour
product | gtandard deviation 0.11297
6-Axis mean 0.027000
machining dispersion 0.000016 4EA/hour
product(A) | standard deviation | 0.004000
mean 0.034333
Imported . .
product(B) dispersion 0.009292 -
standard deviation 0.000086
mean 0.036000
Imported - -
product(C) dispersion 0.000016
standard deviation 0.004000
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Fig. 9 Edge shape of the imported product(B)
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Fig. 10 Edge shape of the imported product(C)
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Fig. 13 Discoloration of cutting tool according to cutting time

Fig. 14 Wear phenomena of the Rotary bar
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Table 3 Weight reduction of the Rotary bars

After the test(times)

Before 1Hour 2Hours 3Hours
Item | the test

(@ weight weight weight

(reduction) (reduction) (reduction)

39.5278 39.5183 39.5090

(A) | 39:5385 (0.0107) (0.0095) (0.0093)

38.5547 38.5460 38.5334

(B) | 38.5585 (0.0038) (0.0087) (0.0126)

38.0826 38.0744 38.0638

(©) | 380850 (0.0024) (0.0082) (0.0106)

abrasion loss(10°g)
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Fig. 15 Mass reduction of cutting time
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Fig. 16 Chipping of the cutting edge
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