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SUBJECT Aircraft Accident Investigation - Recommendations for Powerplant

Investigating Team

PREPARED BY G,G. Levy and E.P. Cockshutt

ISSUED TO

THIS MEMORANDUM IS [ISSUED TO FURNISH INFORMATION
IN ADVANCE OF A REPORT. IT IS PRELIMINARY IN CHARACTER.
HAS NOT RECEIVED THE CAREFUL EDITING OF A REPORT, AND

1S SUBJECT TO REVIEW.
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Summary

A general outline of equipment required and precedures te
follew during the sarly and subsequent stages of an aircraft
accident investigation is given.

The recemmendations apply specifically te the pewsrplants,
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l. Field Kit

The following items should be assembled and packed in kit form
and ready for use at short notice:

(a)

(b)
(c)
(d)
(e)
(£)
(g)
(h)
(1)
(3)

(k)
(1)
(m)

(n)

Pocket notebook for fleld notes,

Bound book (8%" x 11") for use as diary,

Bound beok (85" x 11") for photegraphs.,

Double sided adhesive tape.,

Pencils and ball-point pens.

Supply of tags= with marking pencils - wax and ink.
Compass,

8 ft. steel tape.

Flashlight and spare batteries* and bulb,

35 mm eamera with spare film*,

Rubber beots, warm clothing and heavy leather gloves,
Ball of twine,

Pocket knife,

Pocket lens.

Tool kit - 6" and 8" adjustable wrenehes, side cutters,
pliers;, screwdriver,

Plastie bags.,
Fuel and oil sample cans (quzrt. size),
First-Aid kit.

Chocelate bars*,

*Perishable items may be added to the kit when required rather than stored
ahead of time,
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2.

3.

Special Points During Barly Part of Investigation

(a)

(b)
(e)

(d)

(e)

(£
(g)

Careful documentation; photegraphy and surveying of locatien
and attitude of major powerplant items (including depth at
which parts are found),

Assessment of a/e impact angle,

Make arrangements for engine manufaeturer and/cr operater te
provide serial nmumbers of all major powerplant compenents,

Request details of in-flight engine failures, pertinemt to the
type of engine under investigation, from F.A.A. or appropriate
authority.

Where practicable, the powerplant team should not be direetly
concerned with the retrieval operations at the crash site,
apart from an overall survey during the early stages. One or
more members of the team should be available to identify power-
plant parts as they are retrieved and to ensure that they are
correetly documsnted.

Obtain complete powerplant parts list.
Inventorying of parts received from crater or seatter area

should be made or a printed form with as simple a format as
possible (=ee attached sample),

Hangar Operations

{a)
(b)
(e)

(d)

(e)

Handling equipment - 1 ton (minimum) mobile crane, forklift truck,
Washing faeilities - water hose and steam generater,

Serting of parts - this operatiom should be synchronized with
structures and systems groups,

Ma jor engine compenents should be set up in their correet re-
lative attitudes to facilitate exsminatien. DBoxes should be
available for the smsell loose parts.

Photograph parts in the "as-received" conditien and again after
cleaning,

Photographs should be captioned as scon as prints are available.
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bLe

54

Pre-Strip Inspection

(2)

(b)

(e)

(d)

Detailed written deseription of the state of esach engine,
including angles of shafting, impaet distertion, evidence of
foreign material, i.e. weod, feathers, twigs, soil, ete,
(take =amples),

The write-up should preferably be dene by the engine manu-
facturer's representative,

Look particularly for signs of punetured casings, in-flight
rubs, and visual signs of over-temperature,.

Note indicatioms ef rotatien shown by bent compressor and
turbine blades,

Male sketches of engimes te show distortion pattern,

Iingine Stripping

(a)

(b)

(e)

(d)

The engines should be stripped in the hangar if cendition is
such that normal disassenbly precedures do not apply.

Tools required for stripping badly damaged engines: ecrow=
bars, celd chisels; hammers, cutting terch, and hydraulie jaek.
When using a eutting terech, use should bs made of water and
asbestss blankets to minimize heat seak to eritical parts,
Adequate firs-fighting equipment sheuld be available te deal
with titanium or other fires,

Careful documentation of precedures and order of disassenbly
as well as identificatien and conditien ef parts is essential,

If engines are returned te manufacturers plant for stripping,
arrangenents for quarantine arnd security must be werked out
betwesn the Investigating authorities and the manufaeturer
and fermalized in writing before shipping the engines, In
general, only authorized psrsenmel sheuld have access te the
engines; and disassembly operatioms sheuld be supervized at
all times by Government persennel,
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6. Post Strip Inspsctien

() The main objestive of this inspectien is to assess the
extent of recevery of majer engine parts; some eof which
ware not accessible during the pre-atrip inspectien, and
to determine whether there are signs of failure in these
parts, These remarks apply particularly to majer items
such as compressor dises, turbine dises, main shafts, bear-
ings and combustiom equipment.

(b) Peost Strip Report

This repert may eemvemiently be made in tabular form te

aid cross-checking frem engine to engine of extent of recevery
and conditien of eaech item, Foot-rotes may be added te describe
parts er eperations not included in the basic tables,

If a set of phetegraphs is not te be attached to this repert,
an index should be provided te show what photegraphs are avail-
able and where they may be viewed.,

Te Special Investigations

A Special Investigation is defined as the examinatien of a speszifie
item, carried eut away frem the iamvestigation area, by a persen er eorganiza-
tien net direetly concerned with the aceident investigatiem., The purpese
ix to acquire a fastual report on a coempenent which may require special
equirment for dismntling or testing er when for some other reasen it may
not bs conveniert te carry out the eperatiem in thehlmangar,

84 Interpretative Hepert

This repert sheuld summarize all the eviderce obtained from the
physical examinatien ef the engines, Frem this evidence certaim con-
clusiens may hbe drawn, as, for instance, the prebable rotatiemal speed
at impact, angle of impact stec.

A check 1list of major and miner failure possibilities sheuld be
ineluded as well as a condition assessment of compenents.

An indicatien as to whether or not the engines were the prime or
contributery cause of the accident sheuld only be made if the weight of
the evidenee is indisputable,

Speculation sheuld be aveided,




NATIONAL RESEARCH COUNCIL
DiviSION OF MECHANICAL ENGINEERING

Page 8

LABORATORY MEMCRANDUM

——

Q.z
wo T
~T804
4sﬁmsm

puneg
W T}®D

(RS X
Jo
we TTpuUo)

o3
peyIEYGY

puneq ¥
}Ieg ue
Io pumey

o | 8BuUD{IEY

——

g jo ‘op | *oN ‘of | wejadg | weay
ueTydT.IoRey  °Je)y | 3Ieg | ALjenpuT %
380 Ie
818 ] UoTydeg
()1 (2) (L) *Jug
(€) e (2) (1)

e U eT(Teced JIeASUSU)

*ON 0/V

SIHNOJHOD INYTdHIMOd J0 AMOLNHUANT




