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(Machining Technology of Scroll shape by Feed control method)
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Shang-woo Sim(Graduated School, Pusan Nat'l Univ.), Myeong-chang Kang,

Jeong-suk Kim(Pusan Nat'l Univ.), Hyun-chul Jeong(LG electronics.)

Abstract

This paper suggests the establishment of
high-accuracy and high-efficiency machining method
of scroll shape workpiece by using the feed control
method. The cutting paths for machining the inside
and outside surfaces of the scroll-shape workpiece
are calculated, and the calculation method of the
cutting chip areas based on the coordinate of the
base circle is shown. A feed control method is
proposed for a constant cutting area and cutting
force. By machining test of scroll shape workpiece,
The machined accuracy of wrap, tool wear, and
surface roughness are evaluated. By this method,
Reduction of the machining time and large increase

of the efficiency can be expected.

Key Word : Scroll shape(==Z & 84}), Involute
curve(UH F E 3T A), Cutting area(d A H 3), Feed
control(o] % A o]), Tool life(FF++9%), High
accuracy and high efficiency machining(2 4% - 1L

5% 7H3)
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Fig. 1 Definition of Involute curve
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Fig. 2 Projection drawing of cutting state
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Fig. 3 Control of Feed
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Surface roughness test

Fig. 4 Experimental set-up
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Table 1 Tool specification

Edge | Diameter Helix Material
ateria
(EA) (mm) angle(") rten
6 10.2 30 WC

Table 2 Cutting condition

Spindle rev. [Cutting depth| Feed
(rpm) (mm) (mm/min)

Conventional 6500 0.04 1200
Condition 1 6500 0.04 1500-2000
Condition 2 6500 0.04 1600-2100
Condition 3 6500 0.04 1700-2200
Condition 4 6500 0.04 1800-2300
Condition 5 6500 0.04 1900~2400
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Fig. 5 Machining error by each condition
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Table 3 Comparison of machining error

Standard Deviation |Cutting Time
(gm) (Sec)
Conventional 0.65 41
Condition 1 0.52 36
Condition 2 0.48 34
Condition 3 0.57 33
Condition 4 0.64 31
Condition 5 0.67 29
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Machining number of workpiece(EA)

Fig. 6 Variation of surface roughness according

to conventional tool

120EA(0.054mm) 240EA(0.84mm)

Fig. 7 Photograph of base edge tool wear of
conventional tool
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Table 4 Variation of tool deflection
Diameter
0 1 2 3 4
(mm)
Deflection
6.15 6.15 6.15 6.15 6.94
(¢ m)
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Fig. 8 Variation of surface roughness according

to conventional tool and CTC tool
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Fig. 9 Photograph of base edge tool wear of

CTC tool
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