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Survey of life expired in-use oxygen mask KM-32

We Cdr VN Jha* Wg Cdr S Chowdhary® Wy Cdr SC Banerjee”

Dring the inspection of fiving clothing of the aircrew of a MIG-21 squadron, i1 was revealed thar
cight ot of ten “in-pse’ oxygen wosks were munufoetured moee than 2 vears back, The meon age of
the masks was 5 vears and six ont of eipht masks needed an immediate change for reasons/defects
such as delormed inspiratory dinphragm, torn and separated chamois leather on the reflected edge,
tichmyness of the rubber of the reflected edge and the tear of the reflected edge, which peeled-off
effortlessly. Some of the other Godings were that ol the crucks on the compensatory prossures tubes
and black staining of the contact surface due to the tachyness of the reflected edge. None of the pilots
weid the occiptal bap hence i was nol available for inspection. Subsequently, the KM-32 masks of
four different squadrons also showed a similar findings,

The reason for the extended use of the life expired and unserviceable oxyeen masks were lorgely
i ignorance an part of the user The short supply of the store has complicated the issue and their
lack of faith in the indigenous microphone has given a feeling that if substituted, the indigenous
replacement may even prove o be worse.

Replacement of all these masks at onee is hound 1o create a logistic problem. Knowing the com-
Mexities of procedural delay in import, an alternate arrangement may be desirable; The paper brings

oul the startling Facts of the poor state of in-use oxvygen mask,

Kevwords: Flying clothing, aircrew care,

he natural rubiber exposed o the atmosphere

and the climatc vaganes tend 10 deteriorate

in quality and strength wath e, It s [o
this reason thal the pressure brealiung vxyoen mask
‘hadeof natural rubber has a fimited shelf lite. Ths
lifiz in the: Indinn context s 142 yr for ABLL mask
il 2 yrs (or the non-medicated prade Britnsh masks
& Q[ 1]. Inthe case of the Russian KM-32 mask
e ol nutural rubbar, there 1 noiRcirictnn avail-
ible with the peripheral units about s shel=hile
s 4 resull a larzge number of the old and appar-
ttly il cxparec musks gre sl inowse
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Of e severzlcomponents of the prossure breath-
ing oxygen mask KM-32, the Face pece. the -
spiratory hose. the compensatory presstire tube and
the Inspiratory. expiratory and the campensatary
pressure diaphragms are made of rubber. Where as
the former three are made of hawral rubber, the
[arzer three are made of espesdiailvde '~’I‘l'i'.lp:."4.| latex
tubber which 3 very thin and can even looss its
shape and conrourwiuch mturn will make the mask
unserviceable
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Survey of e evmred i dese ey ven ok KV-32 VN Mha et al

Moy of [l YN masks thiat had visibly de i, T|:|-,|_1,.'|._||||r'| ol all m-nse LU T sk h':u'-:l
teriorated, <0l finds bes apphcation due ) aeudle spesialist

S & [P i ol thie il exnfred 3 X af . . . .
shorlage. Rejecuun ol all the Wifc eapired masks ot b i it i pilists for reasans of s ep
e, was cosadered mprachical as 1 would have e led s

bk i

created o lomsie orss of mmmmiediate eplavcinent
= H

e teaes short supply. Adso a large monber ol the b Petect analyses of the Tife expired masks,
piots would have beeume inetfeenve for want ol a do Stk of the life expored masks Dheld an il
sutlubde replucement Hence a logieal approach wus Fiistics

mikcle to replace the malfunctionmge ones thie Tirst . .
P ¢. Check oo the palicy letier from munulaciun):

Lven thus approacle was dilMieh as a particular sere
an shelt-hile and munienance.

musk was searee moall stores
Review of istances whoen revihdation |1J'||ri,"::

wiere soieh)

Adm |
I
. - : Huesult
This stwedy was aimed ar surveving all the in- ;
wie pressure broathing oxyveen mask KN-32 and ]
tind out iF there was uny impact of & lang shelt Lite Analysis ol the data recervad oo wll the sijuk :
upon any ol its companents rons reveal that a total of 7% pressure breathing

oxygen sk KM-32 were surveyed out of whifh
3l inevenpere data, hence discarded, The medr

Material il nethid e (F the masks were 5.3 yis of which |I|.¢: il E
in-use’ age was ooly |04 months. Only 24% i
the masks were within 2 ¥rs of 1ts age and the reg {
Fave wr uree syusilrons operating under the seou- wire 2- 14 vrs ald with 485 being 4-8 Y. 10.5% f
desert environmental condition of an operational masks were ssued i = 2 months, TH% v Ly £
ar command, where wemperatures vare from (), 2 des and 2.6% in = Y vrs: Rese all the miasks wens g
to 48 deg and the humidiny fromy 63% w 0%, were  sped within 2-12 months. Table | gives the detal
meluded in the survey, the tollowing method were of s age since ats manufacture, lenglh of use il
adopred ot the study, some of the defedts seen. 7
w7
Table 1. Age related parameters of the mask KM-32 (n=76) =
B <
A M lses Length of use Tachyness Dhumgge o Inspiratory diaphragn
¥y m menths prassent reflected e lorned o) 2
il %) nEd 1% i}
<2 22 L2ED 1 Yol 2490 4l =
24 FiiH) 11 (SR T il P A5 G
4.6 A0 30 i Z{26.6] A1k G930
fr=H iy |3 f (&l ml 444 g
M- B 0LE) |3 LR 4130) 11125
H0-12 il nil il ail il (
1214 1 I3 T 6 nil il B i
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Servey of |'.':|"r' eaprted pr-wse ovgen thsk KM 12

The tachynes of the rubber when present, was
visible only over e reflected edge ol the mask. I
was weadenlan about 305 of the sk ol > 2 yes ape
ind approxemately B o the mask =6 vrs age
The extem of wchyness ranged from being sticks
oo al e ralber, Even the ston of the achy
ﬁ”rrﬂ("l‘! where I,:[!-]I'I'III,"_iHJI T I]IL‘. EXATITHIY hramids
Some ol the masks having S lyness had developed
fess and cracks onoats reflected edge, The mspira
Wy liaplengeny s Tound delenmed e 27.0% ol
e sasks, The delormiiy ranpeed fromesbphn sepa-
e froms the brimm o the insproatony vidve o cam
flete counalling . Fune ol testiong of the displeae s
Wi dhome Ty creatimg aosuction through the imnspira-
lory hose during which the diaphraam faded (o close
the valve, Tnspection of the exparatory & compen-
sitory pressure diaphragms of some of the masks
made oot E during the survey show that no visible
deterionation Jesd ben place

The chamanis leather covenng of the relecied
edge revealed various grades of shrimkage by virue
af winch the rubber surface underneath was exposad
[Tubde 23, The eatent of the exposed swfuce ranped
from partial shrinking of the leather 10 complete
exposuce of the reflected edge. In the case of the

Vol tha, er el

compleie exposire; the chamois leiwther gl gom-
pletely pecled off and the strength of the adhesive
Wilh L".'Ir'l..":l:ll..'l:- Jrnu

Interview with the palois usiop the bife oxpred
mavsks revenl that they were not aewane of any shall-
ffe ol the mask

expressed Wen Do that thew masks would get ex:

ITose using the detecuve masks

chamsed watlvan smdipcaoas ane, the reladaliy or
which i poor Specilic gquestions hrought our thae o
was the ndigenous mcrophone and the e hel

et thut ey were concerned with, Many of Lthe
drrerew wers not asware with the imphicanon tha
the deformed nspiratory diaphragm could have.
They were huappy withl Hoas hong as therne wus m
breathing problem. Mane of them reported of con

tacl Jdermuatatis with the uask having bareftachy
wnmrast !\-':Jf.".'L-i'."

Accheck on the mask ssugfexpense régular reg
ster revealed that at two stations i otal ot 27 masks
were exclianged by the pilots oy ooe vear with o
ferta] of 37 atreresy strength. OF these only masks
swere pssued 0onew pilors posted woothe squadrans.
Asuevey of the store showed that against o total
holding of the masks, approximalely 60% were =2

Table 2. Chamois leather covering of the refllected edge in=78)

Apein

il J Aerospace Med 41{2), 1047

Arcd under coverage Adhesive srrsngth
i e full partial exposed goad posar pe=ling
n n n i i n n
e 22 1 g 4 10 7 3
45 45 36.3% 18.01% A5k 1LE% 23,75
4 1 2 I mil 2 | nil
Ga.G% 33.3% G 0 1338
dd Al it I 3 o] 9 i
53.3% I6.6% 1% 533 e 16,6%
R L0 ] & i 3 3 4
1055 filk s 20 S5 0w
LTI 2 3 3 2 4 2
255 T ER 1.5 5% bt I i
W1zl il it mil n mil il
[a14 3 1 2 ml | 2 riil
31 360 it (5% 33 3¢ il 3
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yrsand d0%5% =4 ves olid Hosweever, even the oldes
raskoan srore whicly was of vear 1980 miake. oTrerw el
e evihenee of tachnvess, Al these masks thowgl)
procuied Lie unknown, have been revivied Ry the

nnrs withisa pertied of 102 vps

Eriscussion

e swrvey ol the vaypeen mask KM-32 reveal tha
d barpe number of “Hease” masks were havine sime
or otherdeteen 1 the frgure ol < X vrs o) Permniaas
ble sBelf Life Tor satural rublr i tuken a4 0 vard
SR fan e alssence of the manu e lurer s ilirey
Bk

v ), a Large propottion of the mask | ¥ b ekl

be considered as life expired Mask of oveq 1213
¥is odd make Bind use s these were 1ssued 1o the

pulots as Lite as mid |9

U0 the 7 months avenige service provided. > 504

ol the masks of year 1993 manufacture shows dere-
rnoralion. The area of mager coneern s B Pt
adhesive strengih, shrinkage and pee ne ol af the
chamos leather. The reflected edge and i1s cham

ais leather covering show thia the lewther siarted
shoinking as carly us 2 months of use The number
af the musks showang the shrnkase, enher paitil
or complete, ure mither large. There however 1 no
shrinking while under siorage or léfti-cul after nar-
tal use. This Sl_l_:,’nif']';"h arule of sweaaror A zaslon
on pussibly an inappropiiate adhesive which is un-
able to withstand them: A pour standard of cleanli-
nessachieved. pecasional ¢

tact dormatiiis re:

ported and the dwmuee cased 1o the adbcsva or
the chamaons leather by agua savion calls for reyview-
ing the pohicy on mask cleamne Ty cleantng with
a-suitable substance 1o Acetune may be studied o
a substitute,

Ahigh percentage of defermation of i TS IF-
lory dhaphragm which is male of latex rubber and
15 expuected tohave longer Bic, is iminguing. What-

03

ever bethe canse. use of these innsks with delarmed
Hesprealory diaphrigm s asafely hazard 2] Sie
sl o the sortes are performed helove 3 hon cabin
ahtthmde, nevsigmbicant problem hos been chneun-
twredh by the paluts Mying with thease masks;
Fachiy ness ot the rellecled vl on the otler Juamd,
veevichent i the sosbs ohove 0 yes el I s aenms
e bind e g aony Tinsase” magks al o 6 FUS R,
varebruralde to e eecrs ol enviromnent, Thus 1§
apparent thal the ponr Termperatere and J|.||||1|[1||:,.'
oatrol of the My clothing soo i causing ehe
e G e shelf-Doe alone shows no deterion
et Suevey also shovws thal teere s o desath of
Atfeonditiner n the unit, but the Oving clothing
cowrm dues et have one. Presenily the guideling
uel the mainienance of the Oying clathing oyl
vises vavind exposure o sun fordoving and i mum
e proviching envirommemal cantrol. Tlhis il
brerrsin dhe torg a peed 10 review our iatnlenine
procedure Guideline necds 1o be formed W ensine

ey renmental contral

since the fove prece and. the ispiratory dig
phrazm are e components most vulnerable o early
deterivration. replace ment Of these mishr sound feg
sthle oy ord undue loss or shortage, However, since
anetiortto revalidue 46 number of Hile expired KM-
¥ omask did ool succeed (3, anotlier aliernative
nedds o be loand,

Conclusion
A suvey of the inuse oaygen masks KM-32 e
vialy that!

a T2% anusks were =2 yrs gld, les shealf-fife §s
nel kniwn

b, Ruflected edge and the inspiratory diaphragn
showed hegh rale of damage alirbulable (o
upgontrolled environment,
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Suevey ol fife exprred wr-ise oxveen piask KM-A2 0V N Mhia, et al

v Duabiy of adhesive tor chamos leather s 1
apprapriate oo owothstand sweat and agua
sty lom Acsulbstitute Tor s savhon s clean
pgranaternd s reguired 1o be Tound

il Illill'|'i"|.'llt"'\.h ol e rubber was shown vn 1o

Hected edge willr niwercasing ape

e Awareness o e arerew apon the fon
fnin g ol the mask s required where they can
hiseard an pnserviceable mask,

ld f Arrospace Med 1120, TO07
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