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Fig. 1 Experimental arrangement(the specimen is in vertical view ,others are horizontal view)
1. High presure air; 2. Control; 3. Illuminator; 4. Laser; 5. Specimen ;6. Air gas gun;
7. Projectile; 8. Semi-circular cylinder; 9. Photo-cells; 10. Counter; 11. z-y record;
12. Computer; 13. Recorder ; 14. Electo-optical displacement transducer
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Table 1 Properties of material
w9 238 ) B AR A #3415 AR A2 ) BREERSE
oo/kPa go/kPa Mo/N *m

1482 1606 192. 6
1537 1609 204.8
1379 1801 . 220.7
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Table 2 Experimental Data
HT | vo/(m/s) —;—-mvi/J w,/mm | %5 | vo/(m/s) %mvi/J ,e/ MM

1 11.1 14.5 1.1 14 21.0 51.9 12.1

2 17.0 34.0 5.9 15 25.0 73.5 16. 4

3 15. 4 27.9 3.8 16 7.7 7.0 1.0

4 17.8 37.3 5.4 17 13.7 11. 1 1.0

5 21.6 54.9 15.5 18 25. 5 38.3 4.3

6 23. 3 63.9 18.1 19 36. 2 77.1 11.2

7 27.5 89.0 24.7 20 41.9 103.3 21.5

8 26.3 81.4 23.0 21 21.3 26.7 2.6

9 13.8 22. 4 2.7 22 32. 4 61. 8 10. 2

10 23.7 66. 2 15.6 23 34.8 71.8 15.5

11 18.2 39.0 6.8 24 35.6 74.6 13.6

12 22.3 58.5 15.8 25 35.6 74.6 13.5

13 20.5 49. 4 10.3 26 28.5 47.8 8.1

M 117 ~16% , 30, m=235. 3g; 17* ~26* , |} X ,m=117. 7g,
®3 XRNE
Table 3 Experimental Data
W | vo/(m/s) %ﬂwo/.l w.,/mm | w/mm | #FE | v,/ (m/s) %mvi/.l w,;/mm | ©,./mm

27 29.1 99.6 8.3 12. 0 35 18.7 41.1 2.8 58
28 35.6 149.1 11.9 18.2 36 34.2 137.6 11.7 17.2
29 30.5 109. 4 10. 2 14.2 37 14. 8 25. 8 1.6 5.0
30 30.8 111.6 10.6 15.6 38 19.7 45.7 3.8 7.6
31 33.5 132.0 10.3 15. 8 39 29.1 99. 6 8.4 13.2
32 29.8 104.5 8.9 14.0 40 22.5 59.6 4.7 9.8
33 29.7 103.8 9.3 14.2 41 25.5 76.5 5. 4 9.4
34 15.0 26.5 1.8 4.9 42 25.5 76.5 6.5 11.5

¥ E 3, m=235. 3g.
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Fig. 3 The deformation feature of specimens

(They are upturned views,side views and horizotal views in turn)
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EXPERIMENTAL INVESTIGATION OF HOLLOW ALUMINIUM
-ALLOY BEAMS OF SQUARE TUBE SUBJECTED TO
PROJECTILE IMPACT AT THE MID-SPAN

Zhao Longmao,Li Qingming, Yang Guitong
(Institute of Applied Mechanics , Tatyuan University of Technology , Tazgruan , Shanzi , 030024)

ABSTRACT The dymamic behaviours of both simply supported and fully clamped hollow beams
with square cross-section,which are made from aluminium-alloy ,are investigated experimentally
when subjected to a projectile impact at their mid-span. The relationships between, wq-¢,t,-¢ and
Wo-t are obtained by using the electro-optical displacement transducer. It is shown that the perma-
nent deflection of mid-span is different when the mass of projectile is different although the imput
kinetic energy is the same. Great difference between w,, and w.; exists ,therefore,the effects of e-
lesticity should be considered in the analyses. Furthermore,the strain soften effects due to the lo-
cal deformation of the square tube will decrease the capability of the square tube to resisit trans-
verse dynamic loadings.

KEY WORDS experimental investigation,beams of square tube section,projectile impact



