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A. ACCIDENT DCA06FA058 
 

Location:  Memphis, Tennessee 
Date:  July 28, 2006 
Time:  1125 Central Daylight Time (CDT) 
Aircraft:  FedEx Express Flight 630, McDonnell-Douglas (Boeing) MD-10-10F, 

N391FE 
 
B. AIRWORTHINESS GROUP 
 

Chairman:  Clinton R. Crookshanks 
   National Transportation Safety Board 
   Denver, Colorado 
 
Member:  Jim Fortner 

Fortner Engineering and Manufacturing, Inc. 
Glendale, California 
 

Member:  Neal Gilleran 
The Boeing Company 
Long Beach, California 
 

C.  SUMMARY 
 
On July 28, 2006, about 1125 Central Daylight Time, FedEx Express (FedEx) flight 630, a 
McDonnell-Douglas (Boeing) MD-10-10F (MD-10), N391FE, crashed while landing at 
Memphis International Airport (MEM), Memphis, Tennessee. The left main landing gear 
collapsed after touchdown on runway 18R, and the airplane came to rest on the runway. After 
the gear collapsed, a fire developed on the left side of the airplane. The two flight crewmembers 
received minor injuries during the evacuation, and one nonrevenue FedEx pilot was not injured. 
The postcrash fire substantially damaged the airplane’s left wing and portions of the left side of 
the fuselage. Flight 630 departed from Seattle-Tacoma International Airport (SEA), Seattle, 
Washington, and was operating under the provisions of 14 Code of Federal Regulations (CFR) 
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Part 121 on an instrument flight rules flight plan. 
 

D. DETAILS OF THE INVESTIGATION 
 

The two Dual Brake Control Valves (DBCV) were removed from the accident airplane after the 
accident and shipped to Crane Aerospace, Hydro-Aire Division, in Burbank, CA. Full anti-skid 
simulator testing and some basic testing of the DBCV’s was performed at Hydro-Aire1. The 
DBCV’s were then sent to Fortner Engineering and Manufacturing, Inc., for additional 
acceptance testing. The group met at the Fortner facility in Glendale, CA, on November 6, 2006. 
 
Prior to the testing, the group reviewed the standard acceptance test plan provided by Fortner 
and elected to perform 19 of the 24 individual tests in an order different from the standard. The 
test plan and results for each DBCV are included in Appendices 1 and 2. The proof pressure, 
compensation, and duplicate functional tests were not performed as noted on the test plans. The 
test numbers below refer to the renumbered test as shown in the test plans. Figures 1 and 2 show 
simplified schematics of the valve in the non-actuated and actuated positions. 
 
 

 
Figure 1 – DBCV Schematic, Non-Actuated Position 

                         
1 See Addendum 1 to the Airworthiness Group Factual Report for the details of this testing. 
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Figure 2 – DBCV Schematic, Actuated Position 

 
DBCV (P/N 35950-505, S/N 438942) 
This DBCV was removed from the right side of the aircraft, and operates in hydraulic system 
three. All of the test results were satisfactory with the exceptions noted below. 
4 Test number 1, Functional Operation - The input lever travel of the left valve required to 

obtain pressure at the brake was slightly higher than the limit value for the 70 psi and 250 psi 
test points. 

4 Test number 1, Functional Operation - The input lever travel of the right valve required to 
obtain pressure at the brake was slightly lower that the limit value for the 1200 psi and 2500 
psi test points. 

4 Test number 1, Functional Operation - The input force on the right valve was above the limit 
value at the 2500 psi and 3000 psi test points. 

4 Test number 10, Internal Leakage - The leakage for the parking test exceeded the allowable 
limit by 2.1 cc. 

 
The valve was disassembled for detail part inspection. There was light scratching/scoring of the 
first and second stage shuttles consistent with normal operation. There was some contamination 
noted inside the left second stage sensing assembly and some moderate to heavy 
scratching/scoring on the plunger. The right second stage sensing assembly exhibited only light 
scratching/scoring on the plunger. See Figures 3 and 4. There were no other anomalies noted in 
the detail parts. 
 
DBCV (P/N 35950-505, S/N 444076) 
This DBCV was removed from the left side of the aircraft and operates in hydraulic system one. 
All of the test results were satisfactory with the exceptions noted below. 
4 Test number 1, Functional Operation – The input lever travel of the left valve required to 

obtain pressure at the brake was slightly lower than the limit value for the 250 psi, 600 psi, 
1200 psi, and 2500 psi test points. 

4 Test number 1, Functional Operation – The input lever travel of the right valve required to 
obtain pressure at the brake was slightly higher than the limit value for the 70 psi test point. 

4 Test number 1, Functional Operation – The input lever travel of the right valve required to 
obtain pressure at the brake was slightly lower than the limit value for the 1200 psi, and 2500 
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psi test points. 
4 Test number 1, Functional Operation - The input force on the right valve was above the limit 

value at the 2500 psi test point. 
4 Test number 3, Functional Operation - The input force on the right valve exceeded the 

comparison limit to test number 1 at the 1200 psi test point. 
4 Test number 9, Internal Leakage - The leakage exceeded the allowable limit by 0.5 cc. 
 
The valve was disassembled for detail part inspection. There was light scratching/scoring of the 
first and second stage shuttles consistent with normal operation. Both the left and right second 
stage sensing assemblies exhibited moderate to heavy scratching/scoring on the plunger. See 
Figures 5 and 6. There were no other anomalies noted in the detail parts. 
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Figure 3 – DBCV (S/N 438942) Left Second Stage Plunger and Guide 

 

 
Figure 4 – DBCV (S/N 438942) Right Second Stage Plunger and Guide 
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Figure 5 – DBCV (S/N 444076) Left Second Stage Plunger and Guide 

 

 
Figure 6 – DBCV (S/N 444076) Right Second Stage Plunger and Guide 
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APPENDIX 1 
Test Plan and Results 

S/N 438942 
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APPENDIX 2 
Test Plan and Results 

S/N 444076 
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