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ABSTRACT

A composite honeycomb core is widely used for lightweight aircraft materials. However, the composite
honeycomb core coupled with metal-cutting machining processes does not make a very good match. This paper
describes an experimental study of the shape-machining characteristics of a composite honeycomb core, in which
a five-axis gantry machine is used. The experimental conditions of the offset allowance, tooling condition and
feed rate were applied. The shape machining characteristics of a flat surface, a vertical surface, and a concave
surface are evaluated by comparing the machining shape and burr characteristics.

Key Words : Composite Honeycomb Core(S&A St{Z =0{), 5-Axis Shape Machiningc= &A7I3),
Hogger Cutter(£ 7{E), Ball Endmill(Z =)
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Fig. 1 Test model of composite
honeycomb core for shape
machining
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Table 1 Density and identification of composite
honeycomb core

NOMINAL
BMS8-124 DENSITY RANGE IDENTIFICATION
DENSITY
GRADE LB/CUBIC COLOR
LB/CUBIC FOOT
3.0 3.0 2.7 to 3.3 Orange

Table 2 Mechanical property requirements

CLASS 4 (ARAMID PAPER) CORE

L SHEAR PROPERTIES

W SHEAR PROPERTIES

STAB.
GRADE | COMP. PSI | & "ogi | moD., Psi | LT, PsI MOD., PSI
MIN. | MIN. | MIN. | MIN. | MIN. | MIN. | MIN. | MIN. | MIN. | MIN.
AVG. | IND. | AVG. | IND. | AVG. | IND. |AVG. | IND. | AVG. | IND.

3.0 250 | 200 | 155 | 140 | 5,200 | 4,500 | 84 74 2,800

2,500

Fig. 2 Shape of composite
honeycomb core
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Table 3 Specification of 5-axis gentry machine

Machine size 12,000mmx6,000mmx4,500mm
Working size 8,000mmx4,000mmx1,170mm
Positioning accuracy + 0.075mm

Feed rate 6,350 mm/min
Spindle 20,000 rpm, 42Kw

Web clamp manual POGO system
5 Axis controlled SINUMERIK 840D

7vEst71 91 A E
Wy o2 MF T (vacuum fixture)E Ak
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Fig. 4 Milling fixture

Fig. 5 Hogger cutter and Ball endmill
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Table 4 Qutting conditions of composite honeycomb core

Cutter Condition Case 1 \ Case 2 | Case 3
17,000
Hogger Feersmrate
cutter ) 500 1,000 1,500
(mm/min)
Ball Feggmrate o
endmill - 800 1,300 1,800
(mm/min)
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Fig. 6 Tool path generation and machine
simulation of hogger cutter

Fig. 7 Tool and machine

path  generation
simulation of ball endmill
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(@) Flat surface(hogger cutter, (@) Flat surface(hogger cutter,
500mm/min) 1,000mm/min)

(b) Vertical surface(hogger (b) Vertical wall(hogger cutter,
cutter, 500mm/min) 1,000mm/min)

(c) Concave surface left(ball (c) Concave surface left(ball
endmill, 800mm/min) endmill, 1,300mm/min)

(d) Concave surface right(ball (d) Concave surface right(ball
endmill, 800mm/min) endmill, 1,300mm/min)
Fig. 11 Shape machining result according to feed Fig. 12 Shape machining result according to feed
rate (500mm/min and 800mm/min) rate (1,000mm/min and 1,300mm/min)
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(@) Flat surface(hogger cutter,
1,500mm/min)

(b) Vertical wall(hogger cutter,
1,500mm/min)

(c) Concave surface left(ball
endmill, 1,800mm/min)

(d) Concave surface right(ball
endmill, 1,800mm/min)

13 Shape machining result according to
feedrate (1,500mm/min and 1,800mm/min)
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