Blanket Sanctions on Flammable Blankets
FAA pulls their Figures Out – and comments are expected
After Swissair Flight 111 caught fire during flight prior to an emergency landing approach at Halifax in September 98 killing all on board, the Canadian Transportation Safety Board (TSB) found quite quickly that the fire was due in large part to the ease with which the electrical fire was propagated sight unseen beneath the cabin and cockpit linings. The culprit was the sandwiching layer of metallized mylar thermal-acoustic insulation blankets overlaying the wiring bundles behind the linings. These blankets are present throughout the cabin, cockpit and holds. In 2000 the FAA ordered removal of this thermal-acoustic insulating material, called Mylar, from more than 700 MD-11s made by McDonnell-Douglas (MDD), manufacturer of the Swissair plane that crashed. MDD had merged with Boeing in 1997 and was using a different type of blanket to Boeing. Airline operators have until next June 30 to remove that “metallized” Mylar with the flammable film coating. Now airlines will additionally have to remove and replace insulation in more than 800 Boeing-built planes because it could contribute to a fire, under a rule proposed by the Federal Aviation Administration on 04 April.  John Hickey, director of the FAA's aircraft certification service has conceded that just like MDD’s mylar, Boeing’s AN-26 insulation fails the flammability test. To be specific, it is prone to catch fire and keep burning when adjacent wiring arcs or sparks. These blankets are also strengthened with a tough, transparent coating of polyethylene terephthalate (PET), and tests at the FAA's lab in New Jersey have shown that 1980s-vintage PET-coated blankets may help a fire to spread on an aircraft. "They no longer meet fire safety standards in a consistent manner," the FAA says. Boeing blames contamination of the PET for the problem. "All PET insulation films age and become contaminated over time, reducing their fire resistant properties," says Liz Verdier of Boeing's Commercial Airplanes group in Chicago. 

Another Film Stars
This type of insulation (AN-26 film) has never rated any public attention heretofore and certainly never to the extent that the mylar blankets have. This would seem to indicate that the FAA Tech Center has either had an epiphany or knew all along that they would have to eventually come clean on AN-26 blankets as well. But cynically viewed, the Tech Center would had to have “seen the light” during necessary testing at or about the same time that mylar’s flammability testing validity was being reviewed. The cynicism extends to the slow march of realization, regulation and ultimate required action. Spokeswoman Liz Verdier said that her company became aware of problems with the insulation used in its jets in 2002, during routine maintenance of a 767. In another case, insulation aboard an Air Canada 767 (Flt AC116), caught fire during a flight on May 13, 2002, according to the TSB. However there had been earlier instances of the material catching fire and this was only the first of two water-line heater-tape fire incidents in Air Canada 767’s. United’s 767 N653UA had a very serious fire during its flight from Zurich to Washington on 09 Jan 98 and urgently diverted, still on fire, into Heathrow. That fire was exacerbated by debris-covered blankets. In that Report it said: “there have been many instances of insulation blanket fires which have occurred on aircraft with differing types of insulation blanket bag materials, and which have been initiated by both electrical failures and hot drilling swarf, it was considered that there had been a risk of such a fire in this case as a result of molten copper spatter ejected during the period of arcing.” On 28 Nov 98 a QANTAS 747-400 VH-OJD had a blanket fire enroute to Heathrow. Ultimately, in November 2003, the FAA conceded that insulation could contribute to the spread of an electrically initiated fire. It is known that rectifying flammable blankets has been a priority of the TSB ever since their final Swissair 111 report hit the streets on 27 March 2003.
Insulation blanket materials

The airframe thermal and acoustic insulation blankets on the Boeing 767 aircraft, in common with most aircraft, are fabricated by encapsulating a sheet of insulating medium (typically non-flammable or fire retardant glass-fiber or foam plastic) within a thin reinforced plastic bag, tailored to fit the appropriate local structure. One of the functions of the bag is to seal the insulating medium against the ingress of water, grime and oil etc, to both enhance the fireworthiness of the blanket and to avoid an unacceptable increase in weight.

All materials used for these blankets are qualified by the manufacturer to the Boeing Material Specification documents BMS 8-48 type III, grade A, class 1 or 2, for the glass-fiber insulating medium; and BMS 8-142 type 1, class 3 for the insulation blanket bag. This material on the Boeing 767 may be non-metalised polyethylene terephthalate (PET) film or metalised and non-metalised polyvinyl fluoride (PVF) film, qualification of which includes passing the vertical flammability tests as specified in Federal Aviation Regulation (FAR) 25.853, Appendix F. The insulation blanket material affected by hot copper spatter on N653UA was thought to be metalised PVF.

The FAA Technical Center at Atlantic City published report DOT/FAA/AR-97/58, entitled ‘Evaluation of Fire Test Methods for Aircraft Thermal Acoustical Insulation’, in September 1997. This report indicated that the primary response to thermal degradation of these materials is for the film to rapidly ‘shrink away’ from the source of heat. In air, PET film burns with a smokey flame and therefore fire retardant treatments are necessary, making this material resistant to small ignition sources in low heat flux environments. PVF film has similar characteristics. However, it is reported that both will burn readily in fully developed fires. The report questioned the validity of the current ‘vertical’ flammability tests, and described an apparently more reliable ‘cotton swab’ test method, which the manufacturer has included in its associated material specifications requirements. Two blanket bag materials that remain in service, but which are no longer produced, are also reported upon: ie metalised PET film, which was considered ‘flammable and which possibly could propagate a fire in a realistic situation’; and polyimide film (installed at manufacture in Lockheed L1011 Tristar aircraft) which is currently being re-evaluated for future use as blanket bag material due to its excellent flammability resistance and mechanical properties.
Dearly Beloved - Let us Spray

AN-26 insulation was supplied during the period 1981 to 1988 by Orcon Corp. in Union City, Calif. The material remains in 831 US registered Boeing jets (727s, 737s, 747s, 757s and 767s). There are a further 782 planes world-wide also in need of a fix. Boeing's insulation met the FAA's certification standards when the manufacturer developed the material in 1981, but fire safety standards changed subsequently, once it was realized that the original tests were invalid for wiring-initiated fires. Under the FAA's proposed airworthiness directive, affected airlines would have until 2011 to replace the AN-26. In addition there will be a 60-day period for comment, rumination and dissonant dissent. The estimated cost to remove and replace AN-26 is $330 million. The FAA record on mylar was to extend the replacement deadline so that any blanket swap-out could occur during a major overhaul. Unfortunately that is a commercial imperative that totally overrides the safety concern. However it appears that the same 6 year courtesy is to be extended to AN-26 burdened jets. It is paradoxical that a flammability hazard that can bring down a jet in minutes always takes decades to remove. Decades? 1998 (SR-111) to 2011 (proposed deadline) - if you want specifics. Boeing is proposing to soften the fiscal blow by offering an alternative method. It is suggesting that the AN-26 be over-sprayed by a fire-retardant sludge that it is developing. Supposedly that will allow the material to stay in situ. The Boeing spray-on technique is still as yet "unproven" and unavailable for a year at least. It’s not clear either whether the cited swap-out times (4200 man hrs per 737 and 16,000 for a 747) are for an aircraft in heavy maint (or not).
However that spray proposition raises a number of pertinent questions.
a.  How will this spray-on affect the ability to inspect airframe interiors for corrosion and cracking?

b.  How will this spray-on affect the ability to inspect wire-bundles for arcing, chafing and cracking?

c.  Is it proposed to spray this new Boeing thermal-acoustic sealant OVER the unsatisfactory AN-26 film-coated blankets? If so, will those blankets (i.e. their unsprayed undersides closest to the aircraft skin) still be exposed to potentially arcing wire-bundles and therefore still be capable of propagating fire? It's not clear as yet whether the spray is an effective solution or just a camouflage agent. Boeing PR is advertising the spray as a “barrier” that would only cost $200M (vice $333M)
d.  Why wasn't it a solution for metallized mylar?

e.  What weight penalty/benefits would there be fuel-wise (in relation to “remove and replace” with a suitable blanket)?

f.   What tested fuselage skin impermeability would the Boeing spray-sludge afford in fuel-fed fires on the ground?

g.  Is there any ability to trap water between it and the fuselage skin, causing (inducing) corrosion?

Revelations

It is suspected that ongoing tests of aging wiring insulation may have inspired the AN-26 revelation. Some aromatic polyimide coated wiring ages poorly, cracks, chafes and becomes increasingly prone to arc-tracking. Aromatic polyimides go under various trade-names. The most notorious is Kapton.  For that reason the military of many countries have eliminated it either totally or in vulnerable areas from their aircraft. The combination of arcing-prone wires gathered together in bundles and the flammable blankets are a lethal duo. The double whammy is that the flammability increases significantly as the blankets age and pick up lint, dust, metal swarf and other detritus. The final clincher is the little known fact that there are circulatory airflows beneath the cabin and cockpit linings that are designed to dry out the “rain-in-the-plane” (condensation of passenger expirations upon the inner cold metal skin of the fuselage). Those circulatory flows tend to fan the flames of a blanket fire, spread the aroma around and make it difficult for cabin staff to track down the point source origin.

When weighing up the need, consequences and timing for eliminating AN-26, it is useful to review the older disjointed case for removal of the MDD-fitted blankets:
The Mylar Burden
 
In a March 4th article titled “Troubled airline industry in for more costs”, Reuters correspondent Jui Chakravorty reported that the U.S. airline industry ‘already burdened with massive losses stemming from high costs and low fares, faces millions of dollars in additional costs as federal authorities push carriers to replace the insulation on some planes’ by the FAA’s June 30th 2005 deadline. It should be kept in mind that these ‘additional costs’ stem from the TSB investigation into the September 2nd 1998 crash of Swissair Flight 111 that took the lives of all on board - 229 passengers and crew. In order to properly assess the impact on U.S. airlines, timing is key.
 
Thermal acoustical insulation blankets are widely used in the aviation industry to protect the aircraft interior from temperature variations and noise. The Swissair MD-11 was primarily fitted with metallized PET. Metallized PET-covered mylar insulation blankets are used throughout the MD-11 aircraft, including extensive use in the ceiling area forward and aft of the cockpit bulkhead. On October 14th 1998 the FAA stated that the test criteria used to certify the flammability characteristics of thermal acoustical insulation materials were inadequate, and committed itself to conducting the research necessary to establish a more comprehensive test standard.
 
On August 11th 1999, the TSB issued two aviation safety recommendations, A99-07 and A99-08 as follows:
 
1. TSB asks regulatory authorities to confirm that sufficient action is being taken, on an urgent basis, to reduce or eliminate the risk associated with the use of MPET-covered insulation blankets in aircraft. (A99-07) 

2. TSB asks regulatory authorities to validate all thermal acoustical insulation materials in use, or intended for use, in applicable aircraft, against test criteria that are more rigorous than those in Appendix F of FAR* 25.853 and that are representative of actual in-service system performance. (A99-08)
 
In Appendix A the TSB cited the five accidents below as representing ‘selected occurrences in which metallized PET insulation blanket cover material was involved’ (but there were many more – see links below):
 
1. November 24th 1993: a McDonnell Douglas MD-87 experienced a fire while taxiing. Initially, the smoke emerged from the aft right side of the cabin. After the passengers and crew had disembarked, the fire intensified dramatically and spread quickly. Investigators determined that the metallized PET-covered insulation blankets acted as fuel sources that helped to spread the fire. [Aircraft Accident Investigation Board, Denmark] 
2. September 6th 1995: a McDonnell Douglas MD-11 experienced a fire in the Electronics and Engineering bay. Investigators found that molten metal from arcing wires had fallen on metallized PET-covered insulation blankets adjacent to the fuselage skin causing extensive flame propagation and widespread fire damage. [Minister of General Administration of Civil Aviation of China, People's Republic of China] 
3. November 26th 1995: a McDonnell Douglas MD-82 experienced a cabin fire prior to take-off. A ruptured light ballast case ignited a fire, which spread rapidly with extensive flame propagation on the metallized PET-covered blankets. [Civil Aviation Department, Republic of Italy] 
4. November 8th 1998: a fire broke out during loading operations of a McDonnell Douglas MD-11. Indications are that a cargo pallet was inadvertently pulled over an electrical cable that supplied power to one of the cable deck floor rollers. A box containing electronic circuitry sparked, which ignited a nearby metallized PET-covered insulation blanket. [National Transportation Safety Board, U.S.] 
5. March 29th 1999: a McDonnell Douglas MD-11 freighter undergoing maintenance was discovered to have insulation blanket material displaying evidence of fire damage. Preliminary investigation results reveal that chafed wires, located under the floorboards of the aft cargo compartment, had arced, causing nearby metallized PET-covered insulation blanket to ignite. The fire propagated to cover an area of insulation blanket of approximately 60 inches by 26 inches. [National Transportation Safety Board, U.S.]
 
The September 6th 1995 incident is of particular note in the context of the CAAC’s (Civil Aviation of China) correspondence with the FAA. In a report dated 24 May 1996, which was forwarded to the FAA, the CAAC recommended that the manufacturer be advised that "the insulation blanket installed in the Boeing 737-300, [and] MD-11 airplanes is fire flammable. They should make a prompt and positive response." In a response to the CAAC report dated 24 July 1996, the FAA stated that they intended to investigate the behaviour of insulation blanket materials under larger scale conditions. The FAA also stated that, while the tests conducted by the CAAC on the PET were illustrative, the type of CAAC testing conducted (igniting at the sewn edge of the sample material) was not required for certification. Consider this response in the context of the FAA’s October 14th 1998 statement (above) that “the test criteria used to certify the flammability characteristics of thermal acoustical insulation materials were inadequate”. Many have wondered if the fate of the 229 people aboard Swissair Flight 111 might have been different had the FAA responded more robustly to the CAAC on July 24th 1996.
 
Even if one takes August 11th 1999 as the date on which the affected airlines were at the very least aware that the insulation would need to be replaced, is it right to ‘qualify’ the ‘additional costs’ by reference to, for example, the ‘$30 billion [lost] since the Sept. 11, 2001 attacks on New York and Washington, as fear of travel and a weak economy slowed demand for travel’? In the final analysis, those U.S. airlines affected have had 2 months short of 6 years to budget for and comply with this requirement. No one can discount the affect of the September 11th terrorist atrocities, however, no one should hide behind them either. It should also be kept in mind that fewer than 20% of the surviving MD-11’s are still in passenger-carrying service, the rest either having been parked or converted to freighters. In other words, most of that touted perceived cost simply evaporated in the interim.
 
Comparative Costings 

Take for instance Delta. Jui Chakravorty quotes Delta spokesman Anthony Black confirming that Delta is ‘working to meet the deadline’. Remember that on April 15th 2003 Delta launched its low-cost airline Song. During the five years prior to the launch of Song, Delta is reported to have spent $1.5 billion on a computer and communications infrastructure, called the Delta Nervous System. A study by Baseline found Delta was realizing about $700 million worth of savings in 2003 and was generating $150 million in new revenue from such things as maintenance, which previously hadn't been a profit center. More recently, Delta dropped its food-for-sale program, boosting prices on alcoholic beverages and eliminating pillows on many flights.

 
The ‘already burdened’ airlines have had almost six years to replace the mylar insulation material. During that same period, Delta has reportedly spent $75 million launching Song and $1.5 billion on the Delta Nervous System. On March 29th 2005 Delta announced it expects to cut costs by about USD$240 million over five years, becoming the latest airline to outsource aircraft maintenance work.  In that context, is the FAA’s estimated $500,000 per affected aircraft such a burden? Taken over six years, it equates to approximately $84000 per year or 0.0056% of the Delta Nervous System budget. It is hard to feel sorry for the affected airlines when the risk is viewed dispassionately. Every day in the USA alone, aircraft carry out urgent unscheduled landings for smoke in the cockpit or cabin. Flight crews are aware (and wary) of the risk but they don’t get a say. The public isn’t really aware – but then, neither do they get a “say”. The only say you get is to say that the blankets aren’t being urgently pulled out and that for six years (at least), they will be pulled over your eyes. You can spray that again….
 .
An example Blanket Fire: Select tab “Factual Information”  http://www.atsb.gov.au/publications/investigation_reports/2003/AAIR/aair200304839.aspx#tab_factual 
A link to mylar blanket articles: www.iasa-intl.com/folders/Safety_Issues/Insulation_Blankets/ 
Link to United 767 N653UA fire:  www.iasa-intl.com.au/folders/sr111/United767Heathrow.htm
Link to VH-OJD fire:  www.iasa-intl.com/VH-OJD.htm 
Links to the Air Canada 767-300 blanket Fires:  
1.   www.iasa-intl.com/mylarfire.htm 






2.   www.iasa-intl.com/holdfire.htm 
