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ird Strike Testing of tie Vigcern Aircrafi at the Holloman
2st Track, liew llexico, UDA

resented oy Gdsta Tisu, SAAP=3CANIA, LinkSping, Sweden

luring the Autumn of 1930 seven bird strike tests were made
it the test track, five of them in combination with escape
systenm testing ald two as separate tects,

The aim of the tests was to verify the bird proof of wind-
snield canopy and structure, Tor blrd weights around 2 1bs
the windshield strength seems to agrec with the existing
curve while a smaller bird punched a hole at a much lower
energy level,

Background, test procedures and condlusions are presented
together with a few photos showing the damage to the different
test objects.

BACKGROUIID

In Sweden where more than 50 ;6 of the border is out at sea
there is a lot of flying made in bird areas, Over the years
there has been quite a few bird strikes, even fatal ones,
vhich leads to new interest ir bird strike testing,

Iriginally the Viggen windchield was tested in a prototype
g J

configuration using a gun and from those tests we got the
"energy curve" which was to Le checked,

The cost of a pure bird sirike program at the test track
would have been quite prohibitive but as we already had an
escape system test planned, we could combine the two prograns
and thus get tihe costs down to a reasonable level,

To make 1t possible to include the canopy and the structure
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n
in front of the windshield in the tests, two extra runs were
nade,
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To prevent
tinat could
ateel plate
removed bvef
blocks were
eact blocli, Sor
friction high
windshield Lt
overrut. Thi
the friction
had to be clieng=d

The normal force
strain gauges znqd
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The cancpy has double curve ture ond 1y ooue o e oo

10 mm thiclk, irvoct point ooii
of the [lront arc which gave o2
figure 1, '
In the last Leot wnen we could ol fard
structure, we tested ¢ modification il
in the production wircrs™t ofiecr cone
in the Air Force,
. o . . s .
The impact angle was 17 on the centerline in the joint vetweeln

the radom and the forebody. Sece Tipure 1.
15

In the separate bird strike tests a fully dressel dumny wad
used to find cut the survivabilitly shkould the bird rencirate
the cockpit, The dumnmy was filmed at 500 fps by tuo oi't
cameras nounted behind and looxing through holes i the

ment panel,

During all the tests high swneed Ffilig, H000 Cho, weve i 3
from both sides of the trock showing cacli inpact,

Documentary films were talken before,

PREPARATIOCIS

To study the behaviour ol the windshiecls :
the forebody at dynamic loads and at the & B et
information about deformation and astrain in the scrylic, we
dropped heavy weighte on a windshield mountlec horisontally

a mockupe.

The heavy welghts were lead beads in =z rubler ool welighing
o . L

20, 25 oxr 35 kg and were dropred frowm various e

The strain was measursd by & mairix in o gaunges
impact area an. on the crce 7

before mentioned drising
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During these tests a nosiismun 001o§mation of
together with 2 stress of 20 7/mn’, is
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value, No damage was observed in the windshiceld or s =it
ment to the forebody,
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The biras used 1n ihe teots were chickens which were killed,
weighed and mounted =t the exact lmpact roint wheve the rails
by thin nylon bands. Sce figure 3, Due 1o the rocked sled
safety precasuticas  {liis procedure nad to tale place cne hour

1. — . L S e .
before the rocket fireing,

in idea to use drugs to keep the bird alive but unconscious
was zbandoned,

iccording to our original progrsan we should build up the energy

in steps using high aspeed and ircreasing bird weizht,

In our very fTirst testi we were ~ining at 37 of the unergy
curve value but due to somewhat higher birg

and a big surprise. The bird punched ~ neat Lole in the wi

shieldl See figure 4 and 5. From there on we deciaed bo use
only 1 kg (or 2 1bs) birds. Sta wrting fron roughly the zane

energy by uzsing a low impact speed, the energy wa:s lacreased
io steps until we finally reached 100 % without any further
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however, a lot of fhe surfac:
ke picture figure 6.
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411 the test points concerning the windshield can
the diagram figure 7.

In the last two tests we found that the canopy although it
nithstood 2 direct hit of a 0.8 kg bird at 700 kr/h, it broke
a8 a result of the hit 1a the windshield. This is due *c the
fect that the windshield deflexion presses down the arc whioh
permits bird mass fo get under the »im of “he cagopy and ente
the cockpit. This sprayof birdmass breaks the canopy and ulf:
the dummy, Tt is however shown that the dummy/pllot should
suzvive as the inner visor of his helmet iz intact. See

figure 3,

It is also an experience from earlier flight tests that the
absence of the canopy is noisy but survivatle, In one case
in the Swedish iir Force we got a hit in the cano Dy which
showed the same result. The speed in that case was sone

h and the bird weight unknown.
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in the structure in front of the windshield produced
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enenl from entering the cockypit,

1o

testpoints is found in the table figure 10,

thougin somewrat exclusive, is o very gocd
margin, There should be no differance
cind of bird, Chickens 1S ly no

3ce figure Q) but the bird mass was effectively stopped
,;
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Figure 9
Run Test object Bird Impact Remarks
no. number weight speed
grams km/h
1 Windshield 1 289 1195 Hole in windshield
2 " 2 960 569 OK
3 " 2 1013 644 OK
4 " 2 793 705 0K
5 " 3 964 908 OK
6 n 4 1040 983 OK
6 Cenopy 1 799 679 o hit
7 " 2 678 705 OK
7 Windshield 5 916 1114 Eroded surface
7 Structure 1089 1121 Reinforcement OK

Figure 10




