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A Square Steel-Pipe Frame Mould for Composite Panel Forming

HU Jiangbo, XUE Xiangchen, LIANG Xianzhu
(AVIC Composite Company, Beijing 101300, China)

[ABSTRACT] Aimed at a large-opening specimen of composite fuselage panel from some kind of aircraft, the
boundary conditions of mould design were determined from the aspects of stiffness requirement, use requirement and
cost requirement of mould. In order to meet the boundary condition requirements of mould design, a square steel-pipe
frame mould for composite panel forming was proposed. In the design of the mould, at first the mould material “INVAR”
steel was determined with comparing the advantages and disadvantages of a variety of commonly-used mould materials.
Then the structure layout and structure dimension parameters of the mould were introduced. By means of finite element
simulation, the overall stiffness of the mould and the strength of the lift-condition were simulated and calculated. The
calculation results show that the overall stiffness of the die is good and can meet the design requirements. Compared with
traditional sheet-steel frame mould from the overall stiffness of the mould and the weight of the mould, the square steel-
pipe frame mould has greater advantages in composite panel forming.
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Fig.1 Composite panel of a large aircraft fuselage
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Fig.2 Structure layout of mould
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Table1 Common mold material parameter table

Fkt W/ (kgm™) RLAPEREE /MPa
FRa 2700 400
RN 7800 600

INVAR K 8200 450
WL YRS SRR 1500 900

YA /GPa s/ (Tkg K | Bk RS/ (10°C )
70 900 24
206 450 12.1
140 510 2.2
900 879 3.6
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Fig.3 Section configuration of mould
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Table 2  Structure size of square steel-pipe frame mould

Fe KEEZHL RF fmm

1 s 500

2 [l 507

3 5 B TRIARSE 10

4 WA S 10

5 Bl 100

6 DA R 3

7 T AR O R 60%60

8 AL 25

9 it AL ] FE 100
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Fig.4 Simulation results of stiffness analysis of square steel-pipe
frame mould
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Fig.5 Analysis results of lift-condition strength of square steel-pipe

frame mould
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Fig.6 Traditional sheet-steel frame mould
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Fig.7 Simulation results of stiffness analysis of traditional

sheet-steel frame mould
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Table 3 Structure size of conventional lateral frame mould

P 5 [T 2 RS} /mm

1 /- 500
2 I 507
3 ELATLE S 10

e 5L g 10
5 TF 58 382
6 Higs r 100
7 Bl 170
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Table 4 Comparison of two kinds of structure forms toolings

1 PR R kg 7633.684 8108.593
2 DU SRR /mm 0.0378 0.233
3 SRR /mm 0.176 2.83
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Fig. 8 Fuselage plate forming mould
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Table S Fuselage wainscot moulding surface curing test results

i RATRT A AT SRS
FEERRE /mm £0.3 W £0.3
HLBERE R/mm 1.6 Rt 1.6
WL /mm 0.125/250%250 i K 0.125/250%250
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