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Table 1 Parameters of alumina microvoid ceramics

Mass fraction of Al,O5/(%) Mass fraction of SiO, /(%) Density/(g/cm®)
=80 16~18 1.8~2.3
Pore diameter/ (pum) Porosity/ (%) Hardness(Hga ) Water absorption/ (%)
1~2 47~50 =30 18~22
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Fig. 2 Schematic diagram of an inclined impact
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Table 2 Parameters of specimen and particle velocity meter

Specimen Flyer material do/ 4/ b/ 4/ e/ dz/ b/ ds/
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

0714-0618 Alumina microvoid ceramic 5.62 22.00 15 6.00 11 12.00

0715-0620 Alumina microvoid ceramic 5.02 19. 28 11 4.38 15 9.28

0716-0621 Alumina microvoid ceramic 5.48 19. 38 9 4.56 13 9.38

0717-0625 Alumina microvoid ceramic 6. 40 19.73 11 4. 44 17 9.73

0721-0926 PMMA 6.66 23.92 11 4.70 15 9.38 13 13.88

0722-0928 PMMA 6.62 24.04 11 4.82 13 9.58 11 14. 04

0724-1009 PMMA 6.68 23.96 13 4. 46 17 9.02 11 13.96

0725-1012 Alumina microvoid ceramic 4.70 23.54 15 4.70 17 9.18 11 13. 44
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Fig. 3 Recorded wave profiles of plate impact experiments
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Table 3 Results of normal impact experiments

Peak state

Specimen u, / (mm) cp+ /(km/s) cp— /(km/s)
o/ (MPa) v/ v, €

0714-0618 131.59 282.90 0.97322 0.02678 2.8487 3.1802

0715-0620 140. 28 345. 80 0.97161 0.028 39 2.7333 3.0113

0716-0621 145. 20 418. 85 0.97405 0.02595 3.3265 3.4335

x4 HMRAAISHERTIRLERSIT

Table 4 Results of compression and shear impact experiments with an angle of 15 degrees

oo wo/ Peak state of compression Peak state of Shear ot/ o/ et/ e/
pecimen
(m/s) s/ (MPa) v/ e T /(MPa) y - /(MPa) (km/s)  (km/s) (km/s) (km/s)
0717-0625 131.8 334.3 0.97427 0.02573 83.0 0.0092 21.4 2.8643 3.1736 2.2187 1.7182
0721-0926 68.8  231.3 0.98351 0.01649 54.1 0.0052 54.1 3.0789 2.6106 2.1961 2.2846
0722-0928 98.8  330.9 0.97623 0.02377 67.4 0.007 6 67.4 3.1733  3.2070 2.2129 2.1677
0724-1009 201.6  801.6 0. 96060 0.03940 194. 2 0.0118 19.4 3.2359  3.5433  2.2260 2.2222
0725-1012 186.4  564.2 0.97087 0.02913 76.9 0.0140 67.2 2.7097 1.8065 1.6333 1.5619
4 5001 3 0007
4 000r 2 500}
2 35007 2 . = -
E . ot £ 2000}
S 3000} - 3
L] . . M
2 500} 1500
2 000 n n n " . 1 000 L . )
0 20 40 60 80 100 0 10 20 30
Up/(m/5) u/(m/s)

B4 LB AL Oy L P 8 H B 5 0 7 B 56 R
Fig. 4 Relationship between wave velocity to particle velocity in alumina microvoid ceramics with high porosity
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Table 5 Parameters for the yield surface caculation

99 ceramic Microvoid ceramic
Reference
R./(MPa)  R./(MPa) o x ne P P, Ii,/(MPa)  I,/(MPa)
Static exp. 542 265 /3 2x 1.0 0. 25 0.25 450 300
Impact exp. 5120 2470 /3 VA 1.0 0. 25 0. 25 4000 2700
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Dynamic Responses of Alumina Microvoid Ceramics with High Porosity
under Combined Pressure and Shear Impact Loading

XU Song-Lin' ,LIU Yong-Gui' , WANG Dao-Rong”, TAN Zi-Han',Zheng Hang'

(1. CAS Key Laboratory for Mechanical Behavior and Design of Materials ,
University of Science and Technology of China .Hefei 230027 ,China;
2. National Key Laboratory of Science and Technology on Test Physics
and Numerical Mathematical sBeijing 100076 ,China)

Abstract: Based on one-stage light gas gun,series of experiments including oblique planar impact with
inclination angles of 0~15° and impact velocity ranging from 68 to 201 m/s were carried out to investi-
gate the responses of alumina microvoid ceramics with high porosity subjected to impact loading. Ex-
perimental results show that since the diameter of microvoid in sample is smaller than 5 pm, the
process of sample compression is gradually and evenly developed,and there is no porous collapse ob-
served. The dynamic shear behaviors are similar to those of brittle materials. Based on the Hoek-
Brown criteria and Cap-model,the dynamic model for the failure surface and the double yield surfaces
of porous brittle materials was built. Based on the experimental data of compression and shear com-
bined impact loading,the preliminary analyses were carried out and the results show the applicability
of the model.

Key words:impact mechanics;combined pressure and shear impact loading; dynamic shear; porous ma-

terial ;dynamic double-yield-surface model
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