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Fatigue Life Prediction of Fiber Reinforced Metal
Laminates Under Variable Amplitude Loading

Wu Xueren, Guo Yajun
(Beijing Institute of Aeronautical Materials, Beijing 100095, China)

[Abstract]  Fiber reinforced metal laminates (FRMLs), a new type of hybrid composites, are finding wide
applications in the aerospace industry. The material is featured by its excellent fatigue performance and damage
tolerance. Reliable life prediction methods are required for the successful application of this material. For this
purpose, a mechanism-based fatigue model was developed for the prediction of the fatigue lives of FRMLs under
constant amplitude loading. The model was based on an analytical approach for the determination of the bridging
stress over the crack faces by intact fibers.

The fatigue behaviors of glass fiber reinforced laminates (GLARE), including crack growth and delamina-
tion, under constant amplitude loading following a single overload were investigated experimentally, and the
mechanism of the effect of an overload on the crack growth rates was identified. An equivalent crack closure
model for predicting crack growth in FRMLs under variable amplitude loading was presented. All the models in
this paper were verified by applying to GLARE under constant amplitude loading and Mini-TWIST load se-
quence. Good agreement was achieved. ‘

[Key words] fiber reinforced metal laminates; fatigue; bridging stress; delamination; life prediction
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A Design of TMA Functions for New Submarine

Combat System

Ren Keming, Pan Yue, Wang Yan
(Marine Systems Engineering Research Institute, CSSC, Beijing 100036, China)

[Abstract]  This paper overviews a few methods of TMA (target motion analysis), such as only bearing
TMA, multiple information fusion TMA, bearing-Doppler TMA, distance estimation with bearing and noise en-
ergy, matched-field location combined with TMA etc. We herein provide a new idea for the design of TMA
functions in fully integrated and distributed submarine combat syétem.

We enhances the TMA functions from the point of view of submarine combat system, fully applying the in-
formation of multi-sensors and the operator’s subjective decisions in automatic and in manual modes. It will serve
better in tactical decision making and provide more accurate results of target motion parameters. Compared with
the normal design of TMA, this design has developed a function of target manoeuvre recognition, added the
manual TMA function, and designed a display on which the operator can easyly observe TMA output, target
motion and therefor improving track of targets.

[Key words] target motion analysis (TMA); submarine; combat system; display
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