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One Cure for Workplace
Safety Complacency:
Safety Checklists

Robert A. Feeler
Editorial Coordinator

In the United States, the U.S. Occumay be specific rules about how the
pational Safety and Health Adminis-chemicals are to be stored and used.
tration (OSHA) is the governmentBut the OSHA handbook’s checklist
agency that promulgates workplacdor hazardous-chemical exposure
safety regulations and provides oversafety is extremely thorough. The
sight to ensure compliance. Its pubehecklist items go beyond the obvi-
lication OSHA Handbook for Small ous, and include the following:
Businessesncludes some of the
strictest and most detailed workplace-
safety checklists. Many of the items
found in these checklists apply to
aviation maintenance facilities any-
where in the world.

Are contents of chemical pip-
ing systems clearly marked?

* Where needed for emergency
use, are respirators stored in a
convenient, clean and sanitary

] ) location?
For instance, some maintenance op-

erations require the use of hazardous « If hazardous substances are
chemicals. Every maintenance man- used in processes, is a medical
ager will urge caution in working or biological monitoring sys-
with hazardous chemicals, and there tem in operation?
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« Isventilation equipment provid-  « Starting your voluntary activity;
ed for removal of contaminants
from such operations as: Pro-
duction grinding, buffing, spray ¢ Assistance in problem solving.
painting, and vapor degreasing,
and is the ventilation equipmentThe four-point workplace program is
operating properly? voluntary and is based on safety and

health management guidelines issued
Throughout this article are boxedin 1989 by OSHA. The guidelines
excerpts from some of the checklistsepresent the agency’s policy on how
in the OSHA handbook that applyevery work site should protect work-
to most aircraft maintenance shopsers from occupational hazards, and
Medical Services and First Aid (pagereflect experience gained from vol-
3), Portable Ladders (page 3), Portaintary protection programs adopted
ble [Power-operated] Tools andby employers.
Equipment (page 4), Flammable and
Combustible Materials (page 4), Elec- Management
trical Cautions (page 5) and Exit Doors Commitment and

(page 6)These are not the complete E | | | t
checklists for these subjectsor the mployee Involvemen

Self-inspection; and,

full checklists pertaining to these and Required
other subjects, the OSHA handbook
should be consulted. Management must have a clear com-

mitment to job safety and health. If
Aircraft maintenance shops in thesupervisors and managers do not pro-
United States will derive from the mote injury and iliness prevention, it
handbook useful knowledge ofis unlikely that employees will be
OSHA regulations and guidelines formotivated to participate fully in pre-
ensuring compliance. But sectionsention programs.
about the principles of a workplace
safety program and guidelines foiMany companies have found it ben-
voluntary safety activity, as well aseficial to form a joint employee-
the checklists, will be useful regard-management safety committee. If the
less of what national regulations aoperation is small, consider rotating
maintenance facility operates underemployees so that each can have an
The 57-page booklet includes thective part in the program. Some ac-
following sections: tions to be considered are:

« A four-point workplace » Posting a company policy/com-
program; mitment statement about the
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importance of workplace safe-
ty and health issues on the em
ployees’ bulletin board,;

Holding a meeting with all
employees to communicate
the policy and discuss its
objectives;

Ensuring that upper manage
ment is visible and participates|
in periodic meetings, and re-
views inspection and accident
incident reports;

Setting an example. If safety
glasses are required in certaif
areas, ensure that managers af
supervisors comply with the
rules;

Medical Services and First Aid

O If medical and first-aid facilities are

Portable Ladders

Are nonslip safety feet provided on
each ladder?

Is it prohibited to place a ladder in
front of doors opening toward the
ladder except when the door is

blocked open, locked or guarded?

Are portable metal ladders legibly
marked with signs reading
“CAUTION — Do Not Use Around
Electrical Equipment” or equivalent
wording?

Are employees prohibited from
using ladders as guys, braces,
skids, gin poles or for other than the
intended purpose?

Are employees instructed to only
adjust extension ladders while
standing at a base (not while
standing on the ladder or from a
position above the ladder)?

not in proximity to your workplace,
is at least one employee on each
shift currently qualified to render
first aid?

Are emergency phone numbers
posted?

Are first-aid kits easily accessible to
each work area, with necessary
supplies available, periodically
inspected and replenished as
needed?

Have first-aid supplies been
approved by a physician, indicating
that they are adequate for a
particular area or operation?

Are means provided for quick
drenching or flushing of the eyes
and body in areas where corrosive
liquids or materials are handled?

Assigning employees to
conduct inspections and par-
ticipate in problem-solving
discussions;

Making safety and health re-
sponsibilities a part of every-
one’s job description;

Providing on-the-clock time

and resources for those with
specific responsibilities to per-
form their duties under the safe-
ty and health program;

Providing recognition and re-
ward for those who do out-
standing work and corrective
counseling for those who fall
short; and,
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« Conducting at least an annuabssistance is desired it can be ob-
review of progress against ob-tained from private specialists or
jectives and establish goals fothrough the OSHA consultation pro-
the next period. gram. The following factors are per-

tinent to a work-site analysis:

Portable [Power-operated]  Considering using outside ex-
Tools and Equipment pert assistance to conduct the

[1 Are rotating or moving parts of analySIS an(_j de\{e_IOp Changes
equipment guarded to prevent to address identified hazards.
physical contact? Use of outside consultants

[ Are all cord-connected, electrically
operated tools and equipment
effectively grounded or of the
approved double-insulated type? Flammable and

Combustible Materials

[0 Are effective guards in place over
belts, pulleys, chains and sprockets 0

onlequipmant? Are all connections on drums and

combustible liquid piping, vapor-
[] Are portable fans provided with full and liquid-tight?
guards or screens having openings 0

o Do storage rooms for flammable
/, inch or less?

and combustible liquids have
[] Is hoisting equipment available and explosion-proof lights?
used for lifting heavy objects, and 0
are hoist ratings and characteristics
appropriate for the task?

Are all solvent wastes and
flammable liquids kept in fire-
resistant covered containers until

[0 Are pneumatic and hydraulic hoses they are removed from the work
on power-operated tools checked site?
regularly for deterioration or .
damage? s va_cuumlng used Whent_ever
’ possible rather than blowing or
sweeping combustible dust?
: H [1 Are fuel gas cylinders and oxygen
WorkSIte AnaIy_SIS cylinders separated by distance, fire
Should P|np0|nt resistant barriers, etc. while in
storage?
Hazards
[] Are fire extinguishers selected and
o o o provided for the types of materials
An objective analysis identifies haz-{ in areas where they are to be used?
ards and enables managers to deter- Class A—Ordinary combustible
mine actions to be taken to eliminat TEHELEL iz

the hazard or to develop safe workp ~ ClassB —g'::zg‘sz?ﬁfs“q“id' HE
ing practices. Employees and man- o

R Class C —Energized electrical
agers working together can us_l_JaII equipment fires.
conduct the assessment. If additional
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helps keep managers currenshould be eliminated by using a less
on newly recognized hazardstoxic chemical or replacing a faulty

and methods of dealing with piece of equipment. But this is some-
them; times not possible, and systems must
be set up to control hazards. Some

Training employees to conduct_ _. . )
. : actions to be considered are:
a hazard analysis. Assign em-

ployees to review particular < Establishing specific work pro-

areas or tasks and periodically cedures to be followed when

review each to ensure that no working with the hazard and

hidden hazards have crept into ensuring that employees follow
the operation; them. This is easier if employ-

e Conducting periodic self-
inspections to make sure that
the hazard controls are effec-
tive and that new hazards hav
not been introducedhe OSHA
handbook’s detailed checklists| O Are employees instructed to make
are an excellent starting point| BT SECER TN

for self-inspections. conditions exist before starting work

on electrical equipment or lines?

the enhanced procedures;

Electrical Cautions

* Providing a means for employ-
ees to report safety hazards tha
they see; and,

[J Do extension cords have a
grounding conductor?
[1 Are all temporary circuits protected
. Establishing an accident/inci- by suitable disconnecting switches
. h . or plug connectors at the junction
dentinvestigation procedure to.  yjth permanent wiring?
ensure that when an acciden e T

does occur in which unsafe means provided on flexible cords or

conditions are implicated, cor- cables at plugs, receptacles, tools,
. . . equipment, etc., and is the cord

recpve o_r_preventlve action can jacket securely held in place?

be identified.

[J In wet or damp locations, are
electrical tools and equipment

Put Hazard Prevention appropriate for the use or location,
And ContrOI in Place or otherwise protected?

[1 Are metal measuring tapes, ropes,
. . handlines or similar devices with
After identifying hazards, manage- metallic thread woven into the fabric

ment must prevent or control the haz]  prohibited where they could come in
. contact with energized parts of

ards. FOI’. example, Wherever possiblg equipment or circuit conductors?

a chemical or equipment hazarg

FLIGHT SAFETY FOUNDATION « AVIATION MECHANICS BULLETIN « SEPTEMBER-OCTOBER 19955

ees are involved in developing



« Enforcing the rules for safe
work procedures. Include the
employees in devising a disci-
plinary system that will be im-
partial;

* Providing personal protective
equipment where needed and
ensuring that employees are
trained in its use;

¢ Conducting periodic drills and
analyzing employee perfor-
mance;

« Ensuring that medical facili-
ties are readily available. If
problems develop, the em-
ployer is expected to get med-
ical help for the individual as
well as to address the cause of

[ Are doors that are required to serve

[ Are windows that could be mistaken

Exit Doors

the injury and/or iliness. Emer-
gency numbers should be
posted and routes to the near-
est medical facility plainly
identified,;

Ensuring that one or more per-
sons are adequately trained
and available to render first
aid. Adequate first-aid sup-
plies must be readily available;

Ensuring that any worksite with
the potential for eye injury or
toxic chemical exposure is
equipped with eye wash facili-
ties and/or showers; and,

Considering retention of a lo-
cal physician or occupational
health nurse on a part-time or
on-call basis to advise the
company in first-aid planning

and training.

Training Key

as exits designed and constructed Employees, SuperViSOFS

so that the way of exit is obvious
and direct?

And Managers

for exit doors made inaccessible by An effective accident prevention

the door to open by applying a force
of 15 pounds or less in the direction

means of barriers or railings? program requires that each individu-
[] Are exit doors openable from the al understands the equipment and
direction of exit travel without the facilities he or she works with, knows
use of a key or any special !
knowledge or effort when the what the hazards are and knows how
building is occupied? those hazards are to be controlled. No
[] Where panic hardware is installed employee should be assigned to do a
on a required exit door, will it allow job until he or she has received in-

structions on how to perform that task

of the exit traffic? safely. An initial safety indoctrination

6

should be a prerequisite before any
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new employee begins work in a new periodic reminders and disci-
facility. pline those who fail to follow

the standard safety procedures.

Factors that should be considered in
developing employee safety trainingSomeone in the organization must be
include: designated to be responsible for the

safety and health program. The per-
Ensuring that employees haveson chosen should be one who is will-
been trained on every hazard inng to take on the added responsibility
the workplace and that they un-and accountability. The success of the
derstand what has been taughprogram will depend, to a large ex-

tent, on the person in charge, but he
Paying particular attention to or she cannot succeed without the full
new employees, as well as anyooperation and support of upper
employee transferred to a newmanagement.
assignment that might involve
new hazards; and, Editorial note:OSHA Handbook for

Small BusinesseBocument no. 2209,
Ensuring that supervisors cleards available from the U.S Government
ly understand all hazards thatPrinting Office, Superintendent of
exist in their area of responsi-Documents, Mail Stop SSOP, Wash-
bility. Supervisors should rein- ington, DC 20402-9328. Call (202)
force employee training with 738-3238 for ordering information.
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NEWS & TIPS

Composite Inspection  new deicing technology for removal

: of the build-up. A prototype installa-
And Repalr Courses tion is planned on an aircraft in the

Scheduled for Late 1995 near future.

Courses for technicians interested ifThe icing advisory system performs
improving their skills and knowledge two critical functions: It alerts the
in composite inspection and repair argilot when the aircraft is in icing con-
scheduled as follows: ditions, and continuously monitors
] o proper operation of the pitot heater.
Composite Structures: Fabrication
and Damage Repair — Phase I: |ce pyild-up is detected by a capaci-
Dec. 11-15, 1995. tance sensor integrated into the pitot
Composite Structures: Fabrication tube, which activates an annunciator
and Damage Repair — Phase 1l light on the instrument panel to alert
Nov. 13-17, Dec. 18-22, 1995. the pilot that the airplane has entered
icing conditions. A heater on the sen-
sor turns on automatically when the
ice accretes to a detection threshold,
melts the ice and begins the detection
All classes are held in Reno, Nevaeycle again.
da, U.S. Other courses and dates may
be established. Individuals interestOnce aware that icing conditions ex-
ed in specialty training in compositeist, the pilot activates what the man-
technologies should contact ABARISufacturer calls the Impulsive De-Icing
Training, 5401 Longley Lane, SuiteSystem. This system has two compo-
49, Reno, NV 89511 U.S. Telephonenents: actuators installed inside the

Adhesive Bonding of Advanced
Composite Materials: Dec. 4-8,
1995.

1-(800) 638-8441 in the U.S. leading edge of the wing and tail sur-
faces and a stainless steel erosion
New Technology shield.

Offered in Airframe Ice
Protection Systems The system operates on the principle
that two conductors carrying currents
Innovative Dynamics Inc. hasin opposite directions will repulse
announced that it has perfected a neeach other, producing a mechanical
means of detecting airframe iceémpulse. The interior modules con-
build-up, which is combined with tain actuator coils running the span
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of the leading-edge sections. Whesystem. Jeppesen OnSight is intend-
pulsed with electrical current, the aced to provide commercial airline and
tuator produces a strong mechanicdleet operators timely flight dispatch
impulse which breaks the bond beinformation including flight planning,
tween the ice and the leading-edgeeather services, flight tracking and
surface, knocking the ice off. Pulseddocument display.
electrical currents ensure that auto-
matic deicing occurs frequently toThe system is modular, allowing us-
avoid hazardous build-up. ers to select functions applicable to
their needs. With the document display
U.S. Federal Aviation Administration function, the user can view operating
(FAA) certification testing is in pro- manuals, U.S. Federal Aviation Reg-
cess. It is hoped that the system willilations (FARs) and other textual in-
be available for use in the 1995-96ormation. The company will soon add
icing season. modules to provide runway analysis,
flight release, chart viewing, crew
Similar technology is being developedscheduling, crew tracking, flow board
for use in deicing helicopter rotorand flight-management updates.
blades and large propeller blades. In
this application, an alloy with a “mem-The system can accommodate data
ory shape” characteristic is used fofeeds directly from Jeppesen, the sys-
the leading-edge covering. When théem user and a variety of third-party
alloy sheet is electrically activated, itsources. Data feeds update the sys-
changes shape slightly, thus sheddingm information in intervals ranging
ice build-up, then returns to its origi-from every few seconds for lightning
nal aerodynamic contour when thelata, to every 28 days for navigational
activation is removed. Initial testingdata.
indicates that this system may provide
deicing protection to rotating blades ~ Pall Corp. Opens
with a much lower power requirement New Technical Center
than present systems.
The Pall Corp., which provides

Jeppesen Adds Flight scientific and laboratory assistance in
evaluating and solving complex

Management Services fluid-contamination control and
solids-recovery problems for aircraft
Jeppesen Co. has announced expamaintenance hydraulic-testing units
sion of its aviation information and filtration units, has recently
services to include a fully functionalopened a technical center in Port
flight operations managementWashington, N.Y., U.S. The facility
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will house state-of-the-art laboratoriehave unique requirements for ad-
and will employ nearly 150 scientists,vanced filtration solutions and can
engineers and technical specialists inonduct in-plant seminars and train-
the company’s Scientific Laboratorying, as well as surveys of operator
Services (SLS) department. facilities, to assist in contamination-

control problems. For more informa-
This SLS facility will be the largest tion, contact Pall’'s Scientific and
of Pall's three central technical supLaboratory Services Department, 25
port facilities, with the others locat- Harbor Park Drive, Port Washington,
ed in the United Kingdom and JapanNY 11050 U.S. Telephone: 1-(800)
Twenty-one smaller facilities are289-PALL in the United States;
located elsewhere. The SLS staff i516) 484-3600 outside the United
prepared to work with customers thaGtatese

MAINTENANCE ALERTS
Uncontained Postaccident investigation revealed
High-pressure substantial damage to the engine in
the HPC area. Numerous pieces of the
Com_pressor SpOOI compressor were found scattered
Failure Aborts along the runway. The recovered
Takeoff of A-300 pieces of the HPC stages 3-9 spool

and the compressor case were subse-
In April 1995, an Airbus A-300B4 quently sent to the U.S. National
aborted a takeoff at Cairo, Egypt,Transportation Safety Board (NTSB)
when the No. 1 engine sustained afor metallurgical examination.
uncontained failure of the stage-3
through stage-9 high-pressure comfhe HPC stages 3-9 spool in the
pressor (HPC) rotor spool. The crewGeneral Electric CF6-50C2 engine
rejected the takeoff, stopping the airis a one-piece machined forging of
craft on the runway, and conductedri-6242 titanium alloy that contains
an emergency evacuation of all paghe compressor disks. According to
sengers. One passenger sufferedmanufacturer’s records, this part was
minor injury while sliding down the made in 1982 and had accumulated
slide, but the other passengers anal total of 15,544 hours and 8,264
crew exited without mishap. flight cycles. It was last inspected
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using fluorescent-penetrant techhad been detected during inspection
niques during an overhaul operatiorof other engines.
in March 1992.

Each time that the compressor
Metallurgical examination revealedsection is overhauled, the HPC
that the fracture of the HPC rotorstages 3-9 spool is subjected to a
spool was caused by a fatigue fracluorescent-penetrant inspection in
ture in the stage-6 disk. The fatiguestandard maintenance procedures.
cracking initiated from a nitrogen- The NTSB has learned, however, that
stabilized “hard alpha” inclusion lo- many operators do not use optimum
cated on the aft side of the disk webinspection procedures and that por-
(Nitrogen-stabilized hard alpha in-tions of the spool that are not easily
clusions are anomalies in titaniumviewed, such as the web areas, may
alloys, which usually form during not receive adequate inspection.
the initial melting of raw materials
and are caused by localized exceds August 1995, the manufacturer
amounts of nitrogen that have beesent a message to all CF6 operators,
introduced through atmospheric resuggesting specific procedures to
action with titanium in the molten be used when conducting the
state.) fluorescent-penetrant inspection

of the HPC stages 3-9 spool. The
After initiation, the crack propagat- NTSB believes that the speedy im-
ed on a radial plane forward througtplementation of these procedures is
the web thickness in both inboard anghecessary to ensure that such cracks
outboard (radial) directions until it are detected before propagating to
had reached a critical size of aboutailure.
1.54 inches (3.9 centimeters). The es-
timated number of fatigue striationsThe NTSB found that although other
on the fracture was approximately\HPC stages 3-9 spools have
equal to the number of flight cyclesseparated, those were not related to
on the spool, indicating that the crackard alpha inclusions. In 1995, a Mc-
began propagating very early in thedonnell Douglas DC-10 experienced
part’s life. an uncontained separation of the HPC

stages 3-9 spool during takeoff in
The manufacturer’s records indicatBangkok, Thailand. In this instance,
ed that there had been three additiordebris from the failure penetrated the
al separations of this type in CFéright inboard elevator, but no systems
series engines, in 1974, 1979 anwere damaged and the airplane re-
1983, caused by hard alpha incluturned to the airport without incident.
sions. Two additional fatigue cracksThe part in this engine had accumu-
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lated 8,438 cycles in service. This septhe billet diameter was reduced to 13
aration was attributed to a fatiguenches (33 centimeters) and at about
crack caused by a phenomenon knowtihe same time, the manufacturer be-
as “dwell time” fatigue. gan to produce two-piece spools from
12-inch and 13-inch (30.4-centimeter
Dwell time fatigue is a type of fatigue and 33-centimeter) billets. In the two-
cracking that occurs when the pealpiece configuration, the forged and
cyclic load is sustained at a relativemachined pieces are inertial welded
ly low temperature. According to thetogether and then heat-treated. Pro-
manufacturer, dwell time fatigue oc-duction of the one-piece spools con-
curs in colonies of alpha grains withtinued until 1988.
a specific crystallographic orientation
and is limited to a few titanium al- Currently, only two-piece spools
loys. Ti-6242 is susceptible to dwellfrom eight-inch (20.3-centimeter) di-
time fatigue when an aligned alphaameter billets are produced. Until
colony is present. The fractures invery recently, all two-piece spools
dwell time fatigue do not containreceived a postweld solution heat
crack-arrest positions, so the familtreatment followed by slow cooling.
iar fatigue striations are absent, makTests have shown that the slow cool-
ing it difficult to determine the fatigue ing caused excessive growth of
origin. alpha grains and, therefore an in-
creased susceptibility to dwell time
Two other instances of dwell timefatigue. Recent changes in the pro-
fatigue—initiated HPC spool separacess specifications have replaced
tion were identified as occurring inthe solution heat treatment with a
1985 and 1991. One other incidenpostweld stress-relief process.
involving an uncontained separation
of the HPC stages 3-9 spool occurreBrior to the 1993 incident, all report-
on a CF6-80C2 engine in 1993, bued failures and crack indications were
no pieces of the stage-6 disk werén the bore areas of the HPC stages
recovered. No defects in stages 3-8-9 spools made from 16-inch billets.
and 7-9 of the spool that might haveAs a result, the manufacturer issued
caused the stage-6 separation weieseries of service bulletins that de-
found. fined better inspection techniques and
the U.S. Federal Aviation Adminis-
The HPC stages 3-9 spool for thération (FAA) subsequently adopted
CF6 series engine was first manufacthese recommendations as Airworthi-
tured in 1971. Originally, the spoolness Directive (AD) 95-03-01. A
was forged from a 16-inch (40.6-large percentage of the subject spools
centimeter) billet. Beginning in 1980, have already been inspected, and
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several of the 16-inch diameter billethopes to have the conversion certifi-
spools have been found to contailcated as a twin-engine aircraft and be
cracks. One of the 13-inch diameteeligible for passenger-carrying oper-
billet spools has been found crackedations under the U.S. Federal Avia-
None of the two-piece spools haveaion Regulations (FARS).
been found defective, although being
of more recent manufacture, theyrhe conversion includes a fuselage
have accumulated fewer cycles.  extension of six feet (1.8 meters), ad-
dition of an integral aluminum belly
The NTSB issued safety recommeneargo pod, and a cowling to house the
dations calling for the FAA to issuedual-powerplant installation. Soloy
an AD requiring all operators of CF6plans to increase the maximum gross
engines to incorporate the improvedakeoff weight from 8,750 pounds to
inspection techniques called out in thd.0,500 pounds, and the longer fuse-
manufacturer’s bulletins. It also rec-lage is intended to accommodate up
ommended that an AD note be issuetb 17 seats. The 1329 shaft horsepow-
to require repeated inspections of akkr powerplant(s) will drive a five-
HPC stages 3-9 spools, except fobladed propeller at 1,700 rpm. The
those incorporating the two-piececombining gearbox enables either
spools that have not been solutiomngine to operate independently and
heat-treated after welding. provides multiengine reliability in a
single integrated package.

Innovative Conversion

Of Cessna Caravan Propeller-blade Failure
Introduced Results in Crash

Landing of EMB-120

The Cessna 208B Grand Caravan has Commuter

been widely used in light- and small-

package cargo operations. The Solo@®n Aug. 21, 1995, an Embraer EMB-
Corp., developer of several helicop120 commuter airliner made an off-
ter powerplant modifications, hasairport emergency landing about five
completed the conversion of the promiles southeast of the West Georgia
totype Grand Caravan, installing aU.S.) Regional Airport. The flight had
pair of Pratt & Whitney Canadadeparted Hartsfield International Air-
PT6D-114A engines. The “Dual-Pac”port, Atlanta, Georgia (ATL), and was
powerplant employs two of the pop-climbing through 18,000 feet (5,490
ular PT-6s and a combining gearboxmeters) when the pilots advised air
to drive the single propeller. Soloytraffic control (ATC) that the aircraft
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had an engine problem. The crew aireontained a series of circumferential
craft intended to return to ATL, but aabrasion marks and small corrosion
few minutes later advised ATC thatpits in the bore surface adjacent to the
they were unable to maintain altitudeatigue-origin area.
and needed to land immediately. The
flight was about 10 miles (16 kilome-The NTSB has investigated three oth-
ters) from West Georgia Regional Air-er in-flight failures of Hamilton Stan-
port, but the pilots had difficultly in dard models 14SF and 14RF propeller
maintaining altitude and directionalblades in the past two years. A
control. The airplane continued itsCanada-based ATR-42-300 experi-
descent until hitting the ground. Theenced an in-flight separation of the
captain and several of the 26 passemropeller and reduction gearbox as-
gers died from impact injuries and thesembly in March 1994. The airplane
subsequent fire which engulfed thdanded successfully without injuries to
wreckage. passengers or crew. The gearbox and
propeller were recovered and exam-
Examination of the wreckage re-ined by the Transportation Safety
vealed that a portion of one of the fouBoard (TSB) of Canada, which re-
propeller blades on the left engine hadealed that one of the propeller blades
separated in flight. The resultinghad separated about 18.5 inches (47
unbalance tore away the propeller andentimeters) from the butt end. Exam-
a portion of the engine reduction geariation showed that the fracture had
box, which lodged in the leading edgenitiated at a corrosion pit in the taper
of the wing. bore hole as well.

Metallurgical examination of the In March 1994, an EMB-120 operat-
failed propeller blade spar in U.S.ing in Brazil also lost a major portion
National Transportation Safety Boardof one propeller blade while in cruise
(NTSB) laboratories disclosed that theat 22,000 feet (6,710 meters). The air-
blade had fractured about 13.2 incheglane was able to make an uneventful
(33.5 centimeters) outboard of the butsingle-engine landing and there were
end. The fracture surface was typicaho injuries to passengers or crew. In
of a fatigue failure, with the crackthis instance, the fracture was located
emanating from the taper bore hole odbout 14.5 inches (36.8 centimeters)
the blade. The fatigue cracking hadrom the butt end of the blade, and the
progressed from the origin throughorigin was determined to be at a cor-
about 75 percent of the spar cross-semsion pit in the taper bore area.

tion before the remainder failed in

overstress. Preliminary examination®\s a result of these two blade fail-
indicated that the taper bore surfaceres in 1994, the manufacturer issued
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alert service bulletins and the U.Sright engine of a European commut-
Federal Aviation Administration er EMB-120. The propeller assem-
(FAA) issued Airworthiness Direc- bly and gearbox also separated from
tive (AD) 94-09-06, which called for the airplane, although the airplane
ultrasonic inspection of the taper boréanded with no injuries reported. In
areas on the subject propellers. Thehis incident, the examination re-
propeller that failed in August 1995vealed that the blade had fractured
had been inspected in accordancia fatigue at station 9, substantially
with the AD in May 1994 and wasinboard of the other failures. It was
rejected because of an ultrasonic indetermined that the fatigue crack had
dication of a possible crack or otheinitiated at a “ding” on the exterior
defect. The blade was sent to Hamilef the blade spar on the flat (face)
ton Standard for further inspectionside. The source of the external dam-
and work. The manufacturer con-age has not been confirmed, but it is
firmed the indication that was locat-suspected that the damage was cre-
ed about blade station 18.5 in the borated by improper handling of the
area, on the face of the blade. Theropeller prior to installation when
taper bore area was visually inspectthe propeller was placed on top of
ed using a borescope, and no crackm open-ended metal drum with the
or corrosion pits were noted. The deshank of the blades in direct contact
fect area was blended locally and avith the rim of the drum.
final ultrasonic inspection revealed
that the indication was no longerWith three of the four blade failures
present. having occurred on EMB-120 instal-
lations, the NTSB is concerned that
The NTSB is concerned that the abrathe vibrational characteristics, propel-
sion marks found on the taper boréer loading and resonant frequencies
surface of this failed blade may havenay not be fully understood.
been created during the maintenance
and inspection that took place in thdBecause of this history of blade fail-
manufacturer’s shop in 1994. Theures, the NTSB has recommended
NTSB is also concerned that othethat the FAAissue ADs calling for op-
models 14SF and 14RF propelleerators to immediately implement the
blades may have fatigue cracking thatltrasonic inspection program cited in
has not been detected by current irparagraph (a)(2) of AD 95-05-03, re-
spection procedures. gardless of prior compliance with
paragraph (d) of the AD. In addition,
On Aug. 3, 1995, the major portionthe NTSB is recommending an ini-
of another model 14RF propellertial inspection before further flight on
blade separated in flight from theany blades that have accumulated
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more than 1,250 cycles since the ladlamilton Standard series 14
ultrasonic inspection or since the vipropeller blades for which the taper
sual and borescope inspections.  bore hose has been shot peened, to de-
termine whether additional inspections
The NTSB has also called for theor maintenance should be required.
FAAto conduct a vibration and loads
survey and analysis of the propelleiThis series of propeller-blade failures
installation on the EMB-120 and toonce again highlights the critical im-
extend the survey to other installaportance of any surface flaw, defect or
tions as appropriate, based upodamage as a potential point of origin
these findings. for a fatigue crack. Propeller blades are
especially vulnerable to fatigue crack
Finally, the NTSB has recommendegropagation because of the vibration
that the FAA review the overhaul andfrequencies and stress-loading varia-
inspection requirements for alltions to which they are subjected.

NEW PRODUCTS

Angle Grinder Includes the wheel clamping lever slows the

New Safety Features wheel from its normal 11,000 rpm to
a standstill in less than two seconds.

Fein Power Tools Inc. has introducedr he clamping lever is locked out while
a 4.5-inch (11.4-centimeter) anglehe grinder is operating. The restart
grinder with features intended to im-interlock prevents accidental start-up
prove operator safety. According toof the motor if the switch is left on
the manufacturer, the MSf-640swhen a power outage occurs. To reac-
Safety Angle Grinder is the first of tivate, the user must switch the tool
its kind to include a wheel brake, re-off, then on again.

start interlock, quick wheel-chang
system and the ability to adjust the
safety guard without extra tools.

Weighing just 3.3 pounds (1.5 kilo-
grams), the unitis intended to be ligh
enough for one-handed operation. MSf-640s Safety Angle Grinder
When the unit is switched off, raising from Fein Power Tools Inc.

16 FLIGHT SAFETY FOUNDATION « AVIATION MECHANICS BULLETIN « SEPTEMBER-OCTOBER 1995



The safety guard can be adjuste
without tools when the unit is off, and
the quick-change wheel system if
said to allow the wheel to be change
without additional tools. For more in-
formation, contact: Fein Power Tool
Inc., 3019 West Carson Street, Pittg
burgh, PA 15204 U.S. Telephone

(412) 331-2325; Fax: (412) 331- 497 and #290 Fiberglass Cloth
3599. Tapes from Polyken Technologies

Flame-resistant Tapes The tape is available as #290 with

Available for Sealing  preprinted backing indicating FARs

Cargo Pits approval. Tapes come in two-or three-
inch (five- to 7.6-centimeter) widths

A new line of #297 fiberglass clothin 36-yard (33-meter) rolls.
tapes produced by Polyken Technol-
ogies to meet U.S. Federal AviationFor more information, contact:
Regulations (FARs) Part 25.855 isPolyken Technologies, 15 Hampshire
claimed to offer additional conve- Street, Mansfield, MA 02048 U.S.
nience compared with previouslyTelephone: (508) 261-6267; Fax: 1-
used materials. The manufacture(800)-328-4822. In Europe, contact:
says that this tape meets specificad. Van Veldekesingel, 150/Box 29, B-
tions for heat, flame and smoke re3500, Hasselt, Belgium. Telephone:
sistance, with these additional32-11-870-850; Fax: 32-11-870-851.
qualities:

» Flexibility that makes form- Protective Covers fOI"
fitting seals over irregular sur- Hoses and Cords Avoid

faces; Work-area Hazards
« Adhesion that prevents curling
and lifting; The necessity for air lines, electrical

L cords and water hoses in hangar work
* Application ease, because a
. .. areas creates hazards. Not only are the
blue polyethylene liner facili- . .
7 Lo hoses and cords at risk of being dam-
tates efficient application; and,
aged, but when strung across pedes-
« High tensile strength so that thetrian walkways, they pose a trip-
tape does not rip easily undermand-fall hazard to people passing

stress. through. Checkers Industrial Products
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Inc. has recently introduced a seriegtroduced a line of protective cov-
of protective cover strips which it ers for use with aircraft fueling noz-
says will solve these problems. zles and servicing equipment, which
it says are more durable and effec-
The cable protector strips come irtive than commonly used types. The
three-foot (0.9-meter) sections and itompany offers protective dust cov-
sizes to accommodate three, four oers for 2.5/3 fuel-nozzle sizes, both
five hoses or cords up to 1.25 inchesverwing and single-point types, as
(3.2 centimeters) in diameter. Eactwell as in the four-inch (10.2-
section is provided with a hingedcentimeter) size on large aircraft.
stay-open cover to facilitate ease of
use. Tapered end caps interlock tdhe company also offers a protec-
minimize the step at each end of théive wing mat that is said to provide
assemblies. better protection for the aircraft wing
and to be more durable and longer
In addition to the standard smalllasting. The company provides a
cord/hose units, the company alsthree-year warranty on these protec-
offers a larger size that will accom-tive mats. For more information,
modate a hose up to six inches [15.2ontact: Fjord Aviation Fueling
centimeters] in diameter. All of the Products, P.O. Box 580098, Nassau
protective covers have sufficient caBay, TX 77258-0098 U.S. Tele-
pacity to allow tugs or wheeledphone: (713) 334-3081; Fax: (713)
vehicles to easily pass over the pro334-5748.
tected lines without damaging them.
For more information, contact: Kit Provides Field Test

Checkers Industrial Products Inc.,tg Detect Surfactants in
2888 Bluff Street, Suite 129, Boul- Jet Fuel

der, CO 80301-9002 U.S. Tele-

phone: (303) 443-1052; Fax: (303) . .
438-9404. Surface active agents (surfactants) in

jet fuel can disable the coalescer ele-
. ments in typical filter/separator units
Durable Prote_ct_lon for used in aviation fuel facilities. In the
Fuel Serwcmg past, the presence of surfactants could
Equment only be determined by taking a sam-
ple of the fuel and sending it for a
Damaged or dirty fuel-servicing time-consuming laboratory test. Vel-
nozzles expose aircraft to damage aron Filters Inc. has introduced a por-
contamination in servicing. Fjord table kit calledSWFT Kit, which it
Aviation Fueling Products hassays will enable the user to perform
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a quick and accurate test for aviatiomape and Specialties Division has in-
jet fuel surfactants. troduced a new line of polyurethane
tape, specially formulated to provide
The kit determines the interfacial ten-similar protection for light aircraft.
sion (IFT) of aviation jet fuel, which
provides a general indication of theThe clear, light-stable tape is de-
surfactant level. Higher IFT valuessigned to help protect the leading edg-
indicate lower surfactant levels. Thees of aircraft wings, as well as struts,
kit is especially useful to determinegear legs and stabilizers from dam-
the condition of clay treatment car-age and erosion caused by insects and
tridges by comparing the upstreammatural elements including rain, sand,
and downstream values of IFT. Ansnow, sleet and other airborne parti-
increase in IFT value confirms thatcles. The tape has been determined
the clay treatment is still effective. by the U.S. Federal Aviation Admin-
istration (FAA) to be a minor modi-
Each kit includes supplies (includingfication when properly installed in a
instructions, safety cautions and dight aircraft.
data sheet) to perform 20 tests. A test
can be accomplished in a few minute§or most smaller aircraft, application
and results are available immediatelyof the tape kit requires less than two
According to the manufacturer, the teshours with no special tools, equip-
is accurate and has a repeatabilitynent or additional adhesives. The
within +/- 3 dynes/centimeter whentape can be applied to clean metal or
compared with the American Societyto commonly used aircraft paints over
for Testing and Materials (ASTM) metal or fabric. The tape can be ap-
D971 ring method. For more informa-plied over new paint after the paint
tion, contact: Velcon Filters Inc., 4525has cured for at least 48 hours. The
Centennial Blvd., Colorado Springs,tape is not suitable for application to
CO 80919-3350 U.S. Telephonepropeller blades, rotor blades or bal-
(719) 531-5855. anced control surfaces. The manufac-
turer also cautions against use in areas
Protective Tape Now  forward of engine intakes, stall strips

Includes Light Aircraft  or vent holes.

Operators of large aircraft have longrhe 3M 8672 tape kit includes a roll
used transparent tape applied to lea@df six-inch (15.2-centimeter) width
ing edges, fairings, antennas, and othape, 18 yards (16.5 meters) in length.
er areas to reduce erosion caused Bor more information, contact: 3M
atmospheric elements. 3M Industrialndustrial Tape and Specialties
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Division, 10701 Hampshire Avenueits environmental acceptance. In ad-

South, Bloomington, MN 55438 dition to a slightly longer holdover

U.S. Telephone: (612) 736-0896. time in water-spray and high-humid-
ity endurance tests, the fluid claims

New Type | Deicer a number of other significant advan-

Fluid Enters Market tages over other Type I fluids. It

* Is nonfoaming in conventional

Octagon Process Inc., a company equipment;
long associated with commercial and
military aircraft deicing/anti-icing » Passes the crazing tests for air-
products, has developed a new Type craft acrylic windshields;
| product, OCTAFLO. According to
the company, the product was devel- « Is less slippery when dripped
oped and tested with the aid of a state- ~ onto tarmac areas; and,
of-the-art cold booth and a wind
tunnel provided by the University of < Is virtually odor-free.
Quebec, Canada.

For more information, contact:
The manufacturer says that the fluilDctagon Process Inc. Telephone:
is propylene glycol-based to enhancé-(800)-ICE-DESK in the U.S$.
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