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retiod for the calzulation of
of %thae fan cr compregsor ig
fi%ciently zroof subsiantisti-
s the ontimized celculaticns at
e bypical design are given.
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: the measures directed towards oo
sine reliabils ty at bird ingestion ints

i &, “ihe recent leeai"s glenificent conpgiceration 1=
siven 1o devciornment of the celculation procedure Far the
evaiuation of the compressor and fan blade resigiance o the im-
pact loads resulzed from ihe collision with Hirdz a]o:t wish g
dirsct ezverimental teat. This nernits o predict the bird we-
sistance of <lic plades as early as o desi gtare ana ii neces-
sary to consider zotentiel sfructural measuresz of it incrense,

L
In desipn arprosches basically two dirvectiors
show: on tne ovne hand, the receipt of tle 5 i
criteria, or, alteractively, the developuen
ted anclytiecrl methods using the universal
rams for the nuwerical caloulesions ( [1,2]a: .
in our opinicn tine firat approsch —ives “Aﬁ“ "_ 3 ma L ovalun-
tion, the secund is excessively cormaliceted o hadel Snto
account a very uncertain data or the bLi-d Ticra
and its ¢rue“auvﬁop with the bladoes, I : e apnIo -
Ximete engineering merwod fur the “'cu-:'L bied dmnact
action on vne blsdes Ig sugpogbed. fris m = on suffici-
ently proof substantication° and =t the saxe tire it i relati-
vely simpie and suitable Tor perforning “he opbimized calsulaci-
ons at the design stage.
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Lowing assuwrnpticns:

~ Compared to the blade, & striking body
that is abso1ute_v piastic with a negligibla
iz bhroken 89 it rmus szainet the bLaue, The b
Tore coming fhem intc scontnct with the wlade
during the whole impsact;

- Disintesrrated particles dc not
face und do not adhere %o it, LLvﬁ'ﬁ

- Diginvegratirg-perticle pulse kst iz
surtace is completely absorbed by tre blade

- While moving $he bird pieses zlam: ile alwd
forces are neglected;

~ During tre imnact the blade dign’ecencits
the bird moving, tiat allows to de*e“m *Ho i
tilon of their particles throuzh an

- Speecific bird canfigu'a"op Wl
culty cen be replaced by an equivaient : T
for exampie, by the parellelopiped, hnevins the @
lunme a*d length-to~transversal size vatios

- The estimation of the rost posszisle
pact is performed withou*t consideration thc esnsirs
the medivm while using te simnlest model o -hac
bodyr.

From the menitioned

assunntions one
ol the normal bird pariicle ulse to Lhe

Zmportance,

It follows from the theory of the
two unstraired clestic hodies wish the
#1th the meoduluses of elasticilby of &,

tomenta of the body noriicles ad?acULt
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Naling £, /ﬁ:‘2 = 0,01 one 'P,/Pd =0,%5 Tor

witvth tre fTizeqailun hisde we sl devive 4 //-. iR,
oven o wih allow o for tlhe Twird hody ol SRR A S e
nccentoad o vl e jums
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nent int 4. The prugp:ﬂu
ig ouded 2t trhe moment of # =

cior end waxinnm slresaes o
Wiade deflections et JdilTex
¥ ; in gcaled up in Mg.3, Jhe 1
or. aeng fho vla ' fthe bhlade coL_;s;orz with Lus
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Liie aepe g ol iz 3
impac £ ard naxl :;:;1 atressos
rotor Iueed w under otnerwi;:e e;,lml ounid
orahip iz of & very sharp 3
reaze ir the rmormal corpon
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