VFA-192        FA-18

A Not-So-Typical Pro C

By LCdr. Mike Masica 

Within a week of the upcoming fall deployment, the squadron was busy preparing the aircraft for the return to the USS KITTY HAWK. I was fortunate on this beautiful fall day to be taking aircraft 313 out on an FCF Pro C following a Hydraulic Drive Unit (HDU) change. On a previous flight, the aircraft had a minor leading edge flap (LEF) malfunction and HDU change was the required fix.

The weather was CAVU and required maintenance checks progressed flawlessly: the rig checks were rock solid and the LEF check (loop) was successful. Following completion of the FCF checklist and with 2000 lbs above the RTB fuel state, I performed some additional 1 V. 0 overhead maneuvers.

On the second overhead maneuver, when rolling upright at the top of an Immelmann, the flight got a lot more interesting. At approximately 14,700 ft., 160 KCAS, and 19 degrees AOA, I rolled right using full stick and rudder. At the application of right stick, the Master Caution, “Flight Controls” voice alert, and “FLAPS OFF” caution appeared.

I completed the slow right roll to an upright attitude, neutralized controls, and looked at the FCS page. The right LEF was X’d out and the left LEF was indicating 26 degrees down. I advanced the throttles to Military, eased the nose forward, and accelerated to above 300 KCAS IAW NATOPS. As I looked towards my right wing, I was surprised to notice the inboard section of the LEF locked full down and the outboard section sticking up about 30 degrees.

After acknowledging my predicament and cursing like a sailor, I turned north toward Atsugi, declared an emergency with Tokyo Center, and contacted my base for assistance. While I was the only one flying in the training area, I had mutual support from my home base and some other CVW-5 aircraft returning from Iwo Jima who were monitoring the area common frequency.

After getting established northbound, I assessed my fuel state, noted that my fuel flow was considerably higher than normal due to the “barndoor” effect of the outboard section of my right LEF and the near-full downward extension of my non-failed LEFs.

Coordinating with base, we reviewed the FLAPS OFF and controllability procedures. After selecting GAIN ORIDE, the left LEF system returned to a more fuel-conserving position of about 3 degrees down. However, I was not fully prepared for the squirrelly characteristics encountered as the left LEFs came up and the right wing LEFs stayed (inboard down, outboard up). After a few deep breaths, I reestablished balanced flight and continued northbound.

After coordinating to have other CVW-5 aircraft recover ahead of me, I set up for controllability checks over the water about 25 miles south of Atsugi. Following the recommendations of my base, I lowered the landing gear at 280 KCAS (30 knots fast) to assess controllability closer to the 300 KCAS NATOPS recommendation. After assessing the jet to be fully controllable, I continued to decelerate to 250 KCAS and lowered the flaps to HALF. Again, after some disconcerting yaw motion, I reestablished balanced flight and was able to fly somewhat comfortably at around 230 KCAS. I then started a slow (about 1/2 knot per second) deceleration toward a target approach speed of 185 knots. Paying close attention to the turn and slip indicator, I was able to stabilize the aircraft and commenced the approach to the airfield.
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The jet flew relatively smoothly on approach and touched down at about 165 KCAS. Because the short-field arresting gear was not rigged, I rolled about 3000 feet down the runway and engaged the mid-field E-28 gear.

Upon shutdown, I met the maintainers at the right wing to inspect the damage. We were surprised to find that the torque shaft assembly, a part of the LEF transmission that connects inner and outer sections, was completely disconnected and the retaining bolt, bushing, and cotter key that secure it were missing. After intensive inspection, maintainers were able to find nearly all of the missing components inside the wing section surrounding the torque shaft assembly.
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Missing the bolt, the telescoping torque shaft collapsed and disconnected the LEF outboard section from the rest of the transmission. Once disconnected, the right outboard LEF was driven up and into the wing by airloads where it stopped at about 30 degrees relative to the wing chordline. The FCS is designed to detect and isolate mechanical failures within the LEF system by setting an asymmetry brake that should have locked the outboard portion of the right LEF at approximately 4 degrees up. There are two big questions in this incident: (1) Why/how did the cotter key, nut, and retaining bolt that secure the torque shaft fail?  And more importantly, (2) Why did the asymmetry control brake not set when the failure was detected by the FCS?  As the newly designated Aviation Safety Officer, I cursed the irony and got to work with QA in preparing the EI request and HAZREP.
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I took two big lessons away from this incident:

(1) There is no substitute for knowing everything you can about your aircraft and its systems. While the Hornet FCS is a highly redundant and reliable system, it cannot compensate for every failure mode. Fortunately, the recent NATOPS IC87 FLAPS OFF emergency procedures (incorporated following a recent Class A mishap) provided excellent SA to me and my squadron base and allowed us to review the inflight indications, develop a gameplan, prioritize cockpit tasks, and safely land the airplane.

(2) As the Hornet fleet continues to age, we as the pilots and maintainers need to be prepared for new failure modes in old components. There is no such thing as a routine flight and we as a community must continue to aggressively identify, monitor, and submit HAZREPS and HMRs when failure-critical items are discovered (or re-discovered). In the world of cost-wise readiness, it is the best way the Fleet can help NAVAIR track, prioritize, and proactively fix critical components before we lose another airplane.

LCdr. Masica flies with VFA-192.

***********************************

-----Original Message-----

From: richard.masica@cvw5.navy.mil [mailto:richard.masica@cvw5.navy.mil] 

Sent: Tuesday, November 14, 2006 2:39

To: NRFK_SAFE_Approach

Subject: MASICA VFA-192 SAFETY ARTICLE: A Not-So-Typical PRO C

Approach safety article attached regarding failure of the outboard right LEF on a Lot XII F/A-18C. Please contact me at the below e-mail address if you have follow-up questions.

 <<STBD OB LEF FAIL.doc>> 

V/R,

LCDR Mike "Grumpy" Masica, USN

Safety Officer

VFA-192 World Famous Golden Dragons

FPO AP 96601-6236

Phone: 315-264-3595 (Ashore)

NIPR: richard.masica@cvw5.navy.mil (Ashore & Embarked)

SIPR: richard.masica@cvw5.navy.smil.mil (Ashore) / richard.masica@kitty-hawk.navy.smil.mil (Embarked)
