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AUNTRACT

Crande-Tackal injuries sustuined by the pilot in a Futal aireraf accident were corruharated with detorimilies
ina ZSH-L helmer, This revealed major desipn and nasnnfacturing bicunoe. 28111 helmet is il by

airerew operating MiG series of wireraft except Mig 29, 1

arlicr lahoratory trials of the same helimet

reported poor erash protection fualities. T'his case FEpOrt wnalyses the design delects and e erash
worthiness of ZSH-11 helet, in light ul earlier findings. Nevessary recommnedations are mude for provid-
i adequate sufety to the sirerew ina survis uble aceiden.
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Faralities sre due g SOty head njury
[H. De o survivakie acoident. st gs vital thar the
helmer viorn by the ajrerew prevent head injuries
This is w cnable Iim 1o sscape from the crippley
crashing sircrafi

This case reporr s pivsenied o hishlight
detormutions of .o #SH 11 helmet i oun aircrafl
accidenr

Case History

There was o fatal wireraft aceident: The i
injiries sustamed by the ol ware af severe
decelernlive nature, primarily lonpiradinl, aenme iy
irAnSvErse posterin-amterion (%) diieotion

The cvanio-facial MHURIS Wete gniensive,

44

lhey included widespread ractures af skull amd
taciul bones, lucerations at frontonasal and il
tonto-temparal reégion. The fpury partern ul the
principal impact wus evidently arsravited due 1o

Hubsequent impacts,

The S5H-UT helmel worn by the pik
reveaicd deformulion  of  the
boncdome. There was an Itward anteroposterior
deformation of about Tem, This delormation nward
B woan aurward fnrn_iel.-linm'cunjn,u e right
temparal marzin by about 4.2 em, The helmet widih
had increased in the éonomal plane by aboul 2om
ared depth had jneiegsed by abonr 1Seim, There
were several depressionsidents bocalised mainly iy
the wmporal and oecipital region with depth
varying from 0.2 to O6mm. The visor wils [rind
with brokun hinged pieces un either side 'The
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defuratties of wiper leathe helinet and facemask

were ol syrnelicant,

Ihsvussion

I u lusrnessed aireresw, there s no pestrwnt
mechanism for the Treely mobile head A helmet s
requited 10 modity the impact Torces within the
telerable Tnits, ZSH-T helinet is widely used by
direrew operating MICT senes ol wrerall exeept
MAGE-290 This s a twor poece helmet, with outer
honedome and inner leather helmed

In the ease under discussion, the location of
the initial impact was at the trontal margin, This
led w the defirmation of the bonedome, sugeesting
pocr distmbution of the impact load by the helmer.
Helmet shell 15 known to be inherently weak
arcund the frontal marein, This in turn may lead
G loval concentrativon of the impact stress. The
honedome, instead of heing strong and infleahble
to prevent defoemanon o the skull and increasing
the wlerance 10 linear acceleranon, had deformed
This deformation of the helmet reflected poor
shock absorption and impact load distribution

Inthis accident, where excessive decelerative
forces were nof survivahle, one necd not discuss
about the helmet. But the helmet in gquesnion, the
ZSH-TIT helmet would provide poor quality of
proteclion in g sorvivable accident. Hence it is
perrinent 1o discuss about this helmet and 1ts crash
worthiness,

‘There are three main aspects for astessment
of helmet design, These are - penetration resistance,
shock ahsimption and helmet retention [1]. Based
on these aspects. Verghese and Ra [2] evaluated
ASH-TI helmet were much below the internanonal
standard  requirements, including the penetration
registance.
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In anather test report. Aravindakshan Sinha
elal [3] reported that thetop of the Z5H-1TT helimet
paved i dumng the el ampact, Howewer the
helmied dud not chsemtegrate. The helmaet diel nod
absorb the impact energy adequately. However, the

penctiation resstance was consideced satistactory.

A helmel o hikely to protect the head af i
ahsorbs shock o oxcess of B2% m survivablc
accdent. Pherefore an attenunfion (acior ol 505 or
more 15 essential However Z5H [ helmer hod an
attenaating  of 385 agenuating only 74% of the
impact enerpy[ 3L Henee, 0 woald not provide
adecueate. profection o the head. In CRIMICS00,
ABLLU ME U helmet | 5], Guensau helmet of Mirge
[4] wnd Jugoar flying lielmet [5] were found
satisfactory on évaluation,

Conclusinn

A test repirl need net oremdin locked W
gather dust but made b
implemented o improve Migh safeny amd safery of
the arerew. The case n pont s thar Verghese and

at had reported 1o 19722 about the poor
crashworthiness gualities 0f Z8H-IT helmet. Despite
of sranding revelanons dunng mal aboar poor
crash worthiness qualities of ZSH 11 helmet a large
number of mequirement that ZSH-TT helmet be
replaced with a crashworthy helmet. Moreowver any
acquirad preca of prorective  flying  clithing
including helmets be thorgughly evaluated as per
design  and  manufacturing

recummendations

international
specilication-

There 15 also a felt need that recommendations
of warious courts of inquiry he viewed sertously,
especiaily thoss pertaining to the safery of the
airvrew or flight safety in general. To conclude one
af the anly three recommendations made in the
case under discussion was that 25U Belmer
used in all types of aircraft should be replaced with



ASH - W Helmer o i

L-]-;|_.,|1-|,1.u|:[h?,' helmict 1o prevent |Ii1f.'l|1'.}' moog
survivable aceudent
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