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Experimental Investigation on Damage to Engine of Cruise Missile by Fragments and Shock Waves
CAO Bing HE Yong LI Xiang-dong

(Ministerial Key Laboratory of ZNDY, NUST, Nanjing, 210094)

Abstract In order to improve the antagonizing viability of our missiles and the lethality probability for our heading off
ammunition to destroy the arriving attacking missile of enemy, the paper takes the cruise missile engine as research object,
studies the vulnerability and lethality of the cruise missile. On the basis of establishing the simulative equivalent target of the
engine of the cruise missile, the impact damage experiments with the simulative equivalent target of the engine of the cruise
missile have been carried out by use of simulative warheads. The damage phenomena and damage mechanism of the simulative
equivalent target of the engine of the cruise missile are investigated while impacted by fragments and shock waves through
experiments. At the meantime, the impact damage criterion of the simulative engine of the cruise missile while impacted by
fragments and shock waves is given out.
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Fig.2 1 : 3equivalent target of the engine
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Fig.3 Photo of the 1 : 3 equivalent target of the engine
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Fig.4 Equivalent target of the fuel pipelines used for the
impact inflame damage experiment
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Fig.5 Photo of the equivalent target of the fuel pipelines
used for the impact inflame damage experiment
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Fig.1 The engine of typical cruise missile 6

% PVC

PW30

Bl 6 ISR FrisHED
74kg 10kg Fig.6 Simulative prefabricated fragment warhead

84kg PW30
1kg TNT 1.3kg

2~3



10

2009 5

1g @6.35mm 903

3 KWAERKEME

30= 60
03m 05m 10m 15m

03m 05m 1.0m 1.5m 45" 2

000mm><1 000mm>=<1mm

0.8m 7

r

7 ERERSHE R M RN e R E
Fig.7 Experimental facility arrangement used for testing
the performance of the simulative warhead
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Fig.8 Experimental facility arrangement used for the
damage experiment to the engine
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Tab.1 Results of the performance testing of the
simulative warhead
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Fig.9 The change curve of fragment distribution density

along with distance
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Fig.10 The change curve of shock wave pressure along
with distance
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Fig.11 The change curve of shock wave velocity along with
distance
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Fig.12 Typical fragment distribution photo of the
simulative warhead
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Fig.13 The scene of the mechanical damage and impact
inflame damage to the equivalent targets of the engine
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Tab.2 Results of damage experiments for the simulative
warhead to equivalent targets of the engine
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Fig. 14 The typical damage result of the equivalent target 59 1.0m
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Fig.15 The impact inflame damage result of the fuel pipelines
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Tab.3 Damage experiment results of the engine equivalent targets
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/m - / N-s N-s 0 x<10°%  x<10%
/MPa. m? -m? ) /m® /m
24788 34515 54 1120
03 30 968 9728
03 60 2537.0 3510 442 920
05 30 21765 27135 360 9.94
05 60 5.26 537 20064 25434 181 504
10 30 10963 13533 083 173
10 60 099 251 14083 16653 083 173

15 30 047 155.6 0 155.6 0 0
15 60 2403 395.9 0 0
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