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Fig.1 Composition of intelligent manufacturing technology of aircraft frame and rib parts
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Fig.2 Typical structure of aircraft frame and rib parts
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Fig.3 Flow of intelligent manufacturing of aircraft frame and rib parts
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Fig.4 Knowledge acquisition of springback compensation knowledge of

aircraft frame and rib parts
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Fig.5 XML-based integration of geometrical information of flange
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Study on Angular Contraction of Carbon Fiber Composite U-Shaped
Component and Its Mould Compensation
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[ABSTRACT]
studied. Autoclave moulding process and VARIM process are used to prepare the U-shaped components. The U-shaped

In this paper, U-shaped components of carbon fiber composite with two different-height flange slabs are

component angular contraction conditions are studied by measuring their angle. And based on the measurement results, the
mould compensation angle is optimized and redesigned. The angular contraction conditions of the U-shaped components
made by the two above-mentioned processes are different. When designing the compensation angle of the U-shaped com-
ponent mould, it is impossible to generalize all the moulds used in different molding processes and we should treat them
differently according to the molding process characteristics. In addition, for the U-shaped components with two different-
height flange slabs, whichever kind of molding process they are made by, the degree of angular contraction on the high
flange slab side is smaller than that of on the lower flange slab side. When designing the compensation angle of the U-shaped
component mould, this distinction should not be neglected.

Keywords: Carbon fiber composite; U-shaped component; Angular contraction; Mould; Compensation angle
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Development and Application of Intelligent Manufacturing Technology of
Aircraft Frame and Rib Parts

LIU Chuang', SHI Hang', LI Renhua’, FU Bin’, ZHANG Xin’, ZENG Yipan*
(1. School of Mechanical Engineering, Nothwestern Polytechnical University, Xi’an 710072, China;

2. AVIC Jiangxi Hongdu Aviation Industry Group Co., Ltd., Nanchang 330024, China;
3. AVIC Shenyang Aircraft Industrial (Group) Co., Ltd., Shenyang 110013, China;
4. AVIC Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610092, China)

[ABSTRACT)]
facturing technology development is proposed from the viewpoints of knowledge base and manufacturing model, and the

To manufacture the aircraft frame and rib parts rapidly and precisely, the approach of intelligent manu-

intelligent manufacturing flow is established. The scheme from technology analysis, implementation to application is de-
signed according to the application target. The technology has been applied in AVIC corporations of Hongdu, Shenyang and
Chengdu. The test result shows that the forming accuracy of outer shape, flange angle and height is improved significantly
and precise forming is achieved. The technology can be further applied in the future.

Keywords: Intelligent manufacturing; Precise forming; Manufacturing model; Knowledge base; Frame and rib part

(TP &4%)
100 Wiz hEE AR - 20184E 556148 551310



