INVESTIGATION OF RIB-SKIN INTERFACE FRACTURE TOUGHNESS OF STIFFENED COMPOSITE SHELL IN DEPENDING FROM A TEMPERATURE
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Abstract

With the increased emphasis on reducing the cost of manufacturing composite structures, secondary bonding or co-curing is an attractive option to eliminate the need for mechanically fastening subassemblies. Many composite components in aerospace structures consist of flat or curved panels with co-cured frames and stiffeners. Out-of plane loading such as internal pressure in a composite fuselage or out-of-plane deformations in a compression loaded post-buckled panel may cause the frame or stiffener to debond from the panel [1]. 
In polymer matrix composites, progressive type failures are often observed where catastrophic failure is generally preceded by constituent level damage accumulation. A number of research efforts propose progressive failure algorithms aimed at capturing the progressive failure process from initial to final failure [2]. 

Pull-out test results of co-cured joints were analyzed in different temperatures to understand the failure mode and strength of attaching frames and bulkheads to the fuselage skin. The differential scanning calorimetry analysis have been made for the investigation of materials of skin and rib. These definitions of glass transition temperature allowed make a choice of the testing temperatures of composite specimens. Five levels of temperatures have been chosen for investigations: 20º, 50 º, 100 º, 170 º and 250 º C
The width of skin of the specimens was b = 100(0.5 mm, the width of glued rib was 60(0.5 mm and panel length L=40(0.5 mm. The thickness of skin of the specimens was 1 mm and thickness of the rib 3 mm. Glued thickness of the rib changes from 1.5 mm near the rib to 0.5 mm at the tip. The loading rate during the test was 1.0 mm/min. The limit load Pc and critical displacement ( (deflection) at mid-span of the specimen were measures at the moment of the crack extension. Knowledge of experimentally observed failure mechanisms is needed to determine the constituent ultimate strength from the micromechanics based volume averaged stress values.
All tests have been performed on the universal testing system Zwick Z100. The fibre bridging was not observed in the specimens. This can be explained by the using of pre-preg manufacturing technology.
The dependence between temperature and limit load for co-cured stiffened shell under pull-out test has been obtained. Testing of specimens gave the forms of fracture in the zone of joining between rib and skin has been obtained. 
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