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A Case Study for Improving the Manufacturing Process of

Composite Main Wing for Small Aircraft
II-Ryun Cho*

ABSTRACT

Composite materials are widely used as structural materials for manufacturing an aircraft,
due to their : low weight, low thermal expansion coefficient, production efficiency, anisotropy,
corrosion resistance and long fatigue life. The range of using composite materials has been
extended from the fuselage and the wings to the entire aircraft structure. In this paper, by
analyzing the problems which were generated while designing and fabricating aircraft
structures using composite materials, the differences between metallic structures and composite
structures are described. In addition, the methodological improvement directions on design
and fabricating are described.

Key Words : Composite material(5& A E), Aircraft(337]), Main Wing(5%]), Aircraft
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Fig. 1 Assembly using metal detail parts
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Fig. 2 Assembly using composite detail parts
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Table 1. Difference between nominal gap and actual gap

T2 7| =7k AH EH U #tof
£58 1 1.8mm 3.4mm 1.6mm
£ 2 1.8mm 1.2mm 0.6mm
£33 3 1.8mm 4.1mm 2.3mm
£Hd 4 1.8mm 2.1mm 0.3mm
£33 5 1.8mm 2.3mm 0.5mm
=3 6 1.8mm 3.1mm 1.3mm
£33 7 1.8mm 2.8mm 1.0mm
£ 8 1.8mm 2.6mm 0.8mm
£33 9 1.8mm 3.2mm 1.4mm
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Fig. 3 Hole Delamination

2.2.1 AZ F(Cutting Tool)el MH

2E5A FEE 7 o AMgete daET
£ AHgEHA H0S die, 33AA 544 108°
o A=E ZHXA Hel & Thge] Ha, dAeT

=
Ues #AoAM F3HEe 7 TAss A
3

Bt 4oz Ho Qo] & 4F F AT}
BEoRRE WMAGOWA 4L 434 2
P4 AL FAT 5 Aok T A WFO
2 go] F4H YA Yol BARAAN BF
o AAAE vhEY w3 guHo stol 33
227t MAE 5 Qe el

{Composite 7}2& =&l (&= 712 =2
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Table 2. Drill gun RPM for drilling composite
material assembly and composite/aluminum
material assembly

Nominal - .
Diameter Dr|II|r(1rg rT?)peed Ream(lrngm)Speed
(inch) s s
5/32 5000 900
3/16 4000 800
1/4 3000 700
5/16 2500 700
3/8 2000 700
1/2 1500 600
5/8
Recommend using power or positive
3/4
| feed process

4) RPM : Revolutions Per Minute, ¥ 33| 2=
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Table 3. Drill gun RPM for drilling composite/
titanium material assembly

Nominal - .
Diameter Dr|II|r(1rg rT?)peed Ream(lrgm)Speed
(inch) 2 .
5/32 500 450
3/16 375 400
1/4 300 300
5/16 250 250
3/8 200 200
1/2 150 130
5/8
Recommend using power or positive
3/4
1 feed process
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Table 4. Comparison between composite and metal
material about limited tolerance

Machining | Sheet Composite
(Metal) (Metal) s

Profile 0.3mm 0.8mm 0.8mm
Tolerance

Thickness 0.3mm 0.3mm 0.8mm
Tolerance

Hole

Position 0.3mm 0.8mm 0.8mm

Tolerance
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8) OML : Out Mold Line
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