
Disconnect-Detection and Overload-Prevention Sub-System (DLDS)

For Highlift Systems of Commercial Aircrafts

According to German Patent Nr. 10 2019 114 463 B4

Details given in Extended Abstract

Introduction:
Disconnect and Overload Detection Sub-System (DLDS)
according to German Patent Nr. 10 2019 114 463 B4:

Covers following Failure / Abnormal Operation Cases:

1.) Disconnect of Load Path  from Actuator to Panels:
Possible reasons of Disconnect:
Rupture of mechanical parts from Actuator to Panel („free-wheeling“)
Rupture of mechanical parts inside Actuator at output
(„down-drive-disconnect-whilst-through-drive-maintained“)

2.) Overload of Load Path from Actuator to Panels:
Possible reason of Jam:
Foreign Object jammed in load path from Actuator to Panel

Existing (Conventional) Technologies:
For Flap Systems:

1.) Disconnect Prevention (examples):
- Interconnection Strut between inboard and outboard Flap Panel
- Position Measurement of Flap Support
- Load Measurement of Pushrod

2.) Overload Prevention:
- Mechanical Torque Limiter at input shaft of Actuator

For Slat Systems:
1.) Disconnect Prevention (examples):

- Lanyard type: Wire through all Panels
- Position measurement of rack („Multiple Target“)
- GRAs certified as „Damage Tolerant“

2.) Overload Prevention:
- Mechanical Torque Limiter at input shaft of Actuator

Possible Solution according to  Patent, Example: Slat System with Rotary Type Actuators:

Proof-Of-Concept – Simulation Model and Results:

Proof-Of-Concept – Comparison of principal MTBF Numbers:
Comparison of MTBF Numbers has been carried out, between:

A.) Slat System with conventional torque limiters / no disconnect 
detection
B.) Slat System equipped with DLDS

Affected units considered only, no full Highlift System Evaluation
DLDS with simplex resolvers and simplex data concentrators
 

Results:

System A MTBF: 67.000 FH
System B MTBF: 26.000 FH

„Budget“ for system A for included disconncet 
detection functionallity: 42.500 FH
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