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The Design Evaluation of Cutting Chip Collecting Apparatus to
Manufacture Aircraft Components

K. Y. Kim*, D.S. KimK. Y. Kim', J. H. Kang"™

L Abstract }»

A single-piece-machined-part has superior characteristics to an assembly of several pieces of part especially for aircraft
components. It is necessary to develop high efficient ‘multi-head router machine’ for machining a large size single-
piece-part on a large scale. In this type machine, many cutting chips are generated. These chips should be removed
automatically for productivity and part precision. In this study, the design evaluation of the cutting chip collecting
apparatus for ‘multi-head router machine’ was complemented using performance test and finite element analysis.
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Fig. 1 The photograph of 5-head router machine
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Fig. 2 Flow Diagram of Design Procedure
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1) PRESSURE DROP

r(v)?  1.2(35)

V=G = Zxos

= 75mmAq

2) HOOD PRESSURE DROP
KH=F x PV x EA = 0.5 x 75 x 1
= 37.5mmAq

3) STRAIGHT RUNS] PRESSURE DROP

100,000

L
= FX—Xx PV=0.
KL X X PV=0.024 < 100

De
= 1,300mmAq

X'75

4) ELBOW PRESSURE DROP
KB =027 x PV x EA =027 x 75 x 2
= 40.5mmAq

5) BRANCH¢| PRESSURE DROP
KB =027 x PV x EA =027 x 75 x 2
= 40.5mmAq

6) DAMPER®] gk PRESSURE DROP
KB =09 x PV x EA =09 x 75 x 1
= 100mmAq

7) CYCLONE BODY PRESSURE DROP
Cp = (¢4 50 - 100mmAg) = 100mmAg

8) DUST COLLECTOR BODY PRESSURE DROP
Bp = (4¥&4 ¢ 100 - 500mmAq) = 500mmAq
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Table 1 Design Spec. of Cutting Chip Apparatus

Items Specification
Air flow 20 m* min
AP 3,000 mmAgq
Number of Filter 4 EA
Motor 20 HP
N (s —
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Fig. 3 Schematic of Cutting Chip Collecting Apparatus
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Fig. 4 The drawing of suction type Cutting Chip Collecting
Apparatus
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Fig. 9 The pressure distribution of each type model
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Fig. 10 The velocity vector distribution of each type model
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Fig. 11 The pressure distribution in the vicinity of
suction pipe edge when suction angle is 30°
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