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AIRCRAFT CARGO DOOR ANALYSIS USING ADAMS

DAVE RIESLAND
DOUGLAS AIRCRAFT COMPANY
LONG BEACH, CA

Douglas Aircraft Company in Long Beach, CA, is a division of McDonnell Douglas Corporation.
The main product produced by Douglas Aircraft Company is transport aircraft, the twin-jet
(MD-80MD-90), the tri-jet (MD-11) and military transport (C-17).

Approximately six people in Structural Mechanics and Mechanical Design use ADAMS/Solver
on the IBM mainframe and post-process with an in-house post-processor on Silicon Graphics
workstations.

ADAMS users at Douglas Aircraft Company use ADAMS for preliminary concept development,
design refinement, design verification, design reviews and test planning. ADAMS was used
extensively to design and analyze the powered elevator control system on the MD-90 aircraft
(Figures 1 & 2). ADAMS was also used to design and analyze a cargo door and ramp latching
system (Figures 3 - 7).

Our most recent, challenging problem requiring ADAMS was the MD-11 Combi version aircraft,
which has a 160" aft, upper cargo door (Figures 8 & 9). Previous designs underestimated the
mechanism force requirements to close the door. ADAMS provided the link between
mechanical system requirements and fuselage to door stiffness and deflections. Using ADAMS
allowed us to optimize cam shapes, actuator energy, configuration, and closing sequence
(Figures 9 & 10).

The main use of ADAMS at Douglas Aircraft Company is to verify system functionality. We
can determine if a mechanical system will work before it is installed on the aircraft. This
eliminates costly redesigns and delays in aircraft certification. Other important uses include
designing the size and shapes of individual components and computing internal loads for both
the mechanism and supporting structure.

Combining all of these factors, using ADAMS in the design process saves Douglas Aircraft
Company millions of dollars by providing first time quality designs. This advanced technology
provides a higher quality product, which results in a greater opportunity to sell aircraft in a
highly competitive marketplace.

3855 Lakewood Blvd., Long Beach, CA 90846-0001 (310) 593-5511 TELEX 67-4357
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CARGO DOOR INSTALLATION

FIGURE 4
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RAMP INSTALLATION

HINGE LINE

FIGURE 6
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MD-11
CARGO DOOR LATCH SYSTEM
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