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Another prob;em was the oynamlcal behavlour' end-roalnly the embeddng

elfe(ts .e'ated ior e/a'npre to t"" "n'o'i o'i tn'i Jioe i'p cepr 'l'as 
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The blade supporl built by CEPi is shown figure 3 Figure 4 give a detailled

scheme of the chosen SolutLon.
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GUN PARAMETERS STUDY
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1 - an impacting,angle increase ro rmprove the bird repartition on severa,
2 _ a bird vetocity decfease to I-Ftnrm,ze 

the per.nanent deforrnatton set.ni pdd.er, we have tO flnd a coherent rotational Speed.
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- chicken ( 10 shots )

- homogeneous synthetic bird ( called "false bird" : 5 shots )

We have lound tnat consroering the mean per-nanent delormation set obta_
ned. the sea qu l was lhe less severe bird; followed by ll'e chicLen The homogereous
,Giie birc" vias really the most severe irojecule, piobably because I was the most
homogeneous one.

lfthe differences behveen the real bkds and lhe false one were significant, the
oitterences uetwien chickens and gulls are too small to conclude definrtely The.vend
observed is conirrmed by the rotaling tests : however. the ch:cl'ens are lresh y-r( leo 11
iJntrarv to the qults whiih are del;veied eacl'two or 1l-ee rollns lrom south of F a'ce
and tn€irelore mr-usl be treezed an deireezed beio'e shoot,ng wiich mlghl chalge lne'r
global behaviour.

Results obtained were considered as very encoutaging and during the thrd
cairpa.gn. we w,ll try to characlerize tne defreez:19 InfJer'ce 01 real birds and lre gu"
acceterat 01 efects on lhe t\ree bird tYpes.

F,na,v. the ooor fesuts oblained wth oLr f 'on'oge' leoJs Jalse brd- have
conv,nced CEPjinat an eifon has to be made In this direct:o'] in order to del'ne a creap
iGndaid broieaite, which will resist to acceleralion eilects insrde the gun and will not be
deoraded bv delreezinq operations : CEPr lties to develop a'] arisymelr'cal Jalse Drro"
coinpcseo bl three denstty rypes respectve,y'eo'acrng lealher' meal and Dones '1
respecl with their repartition in a real bird.

PROPELLER BLADE OUALIFICATION

As lhe pfevious lest campa:gn was a iarrure and co.sideting thai we fad no
exDerience on orooeller foreiqn obiect damages lesling we have tried to see n ihe stallc
6lioe ,noliioSo-'i'ounting c"oLrtd be use for-preliminirt test ng: cEPr need was marnly
the detlnition of the stono projectile.

Exlension to bird strike tests were done to compare the results obtained with
ro€ting tests ones : they f:t good and wele also corparable to the nanLtactJrerc
observ;tions made on roal impacts in its overhaul worhshoo

CEPr has tried to explain the ditferences between the good results encoun'
lered w:th prope ler blade and lhe bad ones obta'ned du-'ng HBPR blades teslrng lwo
kinds ol eioldnat;on ate out forward to understand the encountereo ofie'ences :

- onlv one blade is knocked in real propeller FOD tests. Therefore th€ argL_' 
mentation olrt forward to explan lhe HBPR simulation fa;lure is no
more true tor propeller bladbs : whatever the angle ol lhe bird will
be, the blade ( rotaling or stalic ) dNides it into two parts only

. axial loads are also less importanl lor propeller mounting

- centrilugal efleats on the impacting bkd can be neglected when considering
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FigUTe 1 : REAL BIRD IMPACT VELOCITY TRIANGLE

Figure 2 : SIMULATED BIRDIMPACT VELOCITY TRIANGLE
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FigUTE 4 ]  BLADE SUPPORT PRINCIPLE
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