3 B AR B A REAR VAR U AT

AR | AR FHER hry' B A
(1 WP S ML ER B A BRA R, 794 710089)
(2 PHAE IR, Vi 710072)

X O REMEREMTRA LT HIMIESE T L (VARD Bk — ROR A A2k A it 42 P & e i
R 772 2 B M ARG IR D45 4] B4 5 PR, B4 R A5 e LIRS TG M VAARAE . A ok, R SARE & % ) B
W% AFAE R A AF R R R R A AT AT T i MR R T LA S RIERTE. ERE
R, k5 R R R E 4% R JE 120 °C R A 0. 1 MPa B JE B 18] 60 min 89 & 52 240, 7T A 2R GE 2F LR AR 4K
RAZEH KT ESHELET OSSN BRI E, TEARREMGAZZE, KX T LT E
5T ER AT EA T 5 EREARVARLR A )i | I3E T R oM 7 ik 69 7 20K AT 048 BT AR
MR A EERR A BEREER KM L RS R B ERLRENIE,

FEIE e AR EEAR, BAR R, VARI

5 K5 V258+. 3 DOI : 10.12044/j.issn.1007-2330.2023.04.009

Research on VARI Forming Technology of Integral Wall Panel With High—
density Rib Structure

SU Xia' YAN Chao' LI Yishen' YANG Shaochang' CHENG Long’
(1 AVIC Aircraft Co. Ltd. , Xi'an 710089)
(2 Northwestern Polytechnical University, Xi’an 710072)

Abstract  The high—density rib structure composite panel could be formed at one time by using the vacuum assisted
resin infusion process (VARI). However, there were issues in the molding process, such as the difficulty of preforming
the fabrics at rib area and complex resin flow control. So it was difficult to guarantee the dimensional accuracy and internal
defects of the part. Based on the structural characteristics of the multi—featured area of the high—density rib structure
composite panel, the resin flow simulation and compaction test were implemented to optimize the preforming process
paramelers and the partitioned resin injection scheme. The results show that the compaction parameters of the agent
concentration of 4%, temperature of 120 °C, pressure of 0. 1 MPa, and holding time of 60 min can effectively ensure the
satisfied fiber volume fraction. Adopting a graded glue injection scheme that combines line injection, line riser, and rib
point riser can effectively infiltrate the panel structure. The optimized process parameters and the partitioned resin injection
scheme are successfully applied to the VARI forming of a high—density rib structure integral panel belonging to an aircraft.
The effectiveness of the used analysis method is verified in this paper. The critical reference value for the use and
development of low—cost integrated forming technology for rib structure composite panels in military and commercial aircraft
is provided.

Key words Stiffened plate, Integral molding, VARI
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Fig. 1 Schematic diagram of high—density rib structure plate
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Tab.1 The main technical parameters
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Fig.2 Manufacturing process of high—density rib structure plate
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Fig. 6 The simulation diagram of line injection — line riser
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Fig. 7 The simulation diagram of line injection — point riser
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Fig. 8 The simulation diagram of line injection — line and point riser
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Fig.9 Preform preparation and combination schematic diagram
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Fig. 12 Scanning electron microscope view of section structure
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