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An Experiment of Machineable Width and Thickness of Airframe Thin Plate Structure

Yong-Bo Shin*, Su-Jin Kim"

Abstract

Key Words :

The most important factor in an aircraft manufacturing is stability and weight reduction. Most of aircraft components
are designed with thin plate type to satisfy weight reduction needs. The thin plate is difficult to be machined because it
is apt to be vibrated by dynamic force generated in milling process. The most critical factor in machining of aluminum
thin plate is width and thickness between stiffeners. So we tested many cases to find out the machinable minimum thickness
at different width between stiffeners. And with the data obtained from many tests, this papers suggested the standard width
thickness relation that is machinable without vacuum fixture. Machinist will be able to reduce the cost of aircraft thin plate

parts by reducing the number of vacuum fixture used by the help of this standard.
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(b) Thin aircrafte part and vacuum fixture

Fig. 1 Thin aircraft structure
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(a) Thin plate model and endmill

(b) Cutting force & deflation of the plate

Fig. 2 Deformation of thin plate
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(b) K20(Hardmetal) endmill

Fig. 3 Test equipments

Table 1 Test Equipments

Equipments Specification

Machining center
DMCI160U Saxis

Max weight: 3,000kg
Stroke: X1,600 Y1,250 Z1,000mm

Shrink fit holder Runout: 10um

K20 Endmill Helix angle 45°

Workpiece Al7075-T6

Table 2 Cutting condition

Test A | Test B | Test C | Test D
Plate width(mm) 91 122 152 190
. 1.0, 08 | 1.4, 12 | 1.8, 1.6 | 2.0, 1.8
Plate thickness(mm) | o ¢ | 10, o | 14, o | 16, ...
Tool diameter(mm) 12 16 20 25
Spindle(rpm) 25,000 | 25,000 | 25,000 | 25,000
Feedrate(mm/min) 7,500 9,000 10,000 | 11,250




3| X[ Vol.22 No.1 2013. 2.

o4 9 wigte] LEAFRE Fof Aol vhudst 57
s}, o3 71~L ) A AL

H

+7] ZE Yol gol A}&Hh 91, 122, 152, 190mm= x4—a};
HF FA= Ha 0.6mmoj A o 2.0mm7H] HMSA| Zick
AollA HF FAL GRS E71aL AF Aol H
LOmmE 7h53ich 2] A o] HAjo] ARke| kgl
A AFATFE ARSHA ot He 7%1]‘“- 0*71 e s,

uhgo] Zof whE TRe o4

e

E A (Pocket)

@)

ATIA V55 o]43lo] £33 21 Fig.
o QIZ N RE HgE o R Fu Thgs] Ut
3 HAE ARSI o] Wl THE A o
A7L ZopA BE FpgrE o o3t AMg X

(a) Outward circular tool path

(b) Ultrasonic thickness gauge

Fig. 4 Test methods
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(d) Width 190mm, Thickness 1.4mm

Fig. 5 The defect of machined thin plate
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Thickness(mm)

180 200

Width (mm)

60 80
Fig. 6 Stiffener width and machinable thickness

Table 3 The standard of stiffener width and machinable thickness

Stiffener width(mm) 91 122 152 190
Machineable Experiment 0.8 1.2 14 1.6
thickness Predicted
. 1.1 1. 2.
(mm) by Eq.(3) 06 > 0
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