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Fig.3 Wave profiles recorded with electromagnetic particle velocity gauges
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Table 2 Summary of experimental results with electromagnetic particle velocity gauge

SR WA IR 2 Lagrangian {3
2 he/mm  ug/ (m/s) V/Ve  p/MPa T T U+ U+ U, U,
/MPa /MPa / (km/s) / (km/s) / (km/s) / (km/s)

FCEMO6 9.15 76.0 0.9956 186.0 31.4 31.4 5.124 2.273 4.215 2.423
FCEMOS5 6.58 131.0 0.9840 598.4 41.1 40.8 5.240 2.484 3.452 2.614
FCEMO02 6.48 145.8 0.9796 549.9 56.5 48.7 4.864 2.287 4.700 2.712
FCEMO7 5.10 179.0 0.9723 628.0 41.8 23.4 4.200 2.428 4.000 2.136
FCEMO1 5.14 187.9 0.9799 870.4 61.2 17.6 5.000 1.667 3.751 2.250
FCEMOS 5.10 197.0 0.9765 797.3 51.1 10.2 5.000 2.267 4.493
FCEMO09 6.48 206.0 0.9757 1006.5 39.4 0 5.210 2.260
FCEM 10 9.80 243.0 0.9593 865.3 65.1 0 5.300 1.682

A003" 7.78 312.0 0.9186 716.5 12.2 0 4.316 1.652 4.130

A001" 8.25 506.0 0.8850 1290.0 15.5 0 4.504 1.566 3.930

CEMO7 9.45 74.0 0.9966 186.2 32.3 32.2 4.782 2.459 3.775 2.317
CEM04 6.50 142.0 0.9827 655.3 42.5 41.8 4.634 2.113

CEMO02 5.16 174.0 4.348 2.273 5.042

CEMO1 6.00 172.8 0.9733 611.6 51.3 27.4 3.858 2.174

CEMO5 6.94 193.0 0.9751 753.5 51.2 13.2 5.263 2.041

CEMO6 6.50 203.0 0.9755 1016.3 30.5 0 5.727 1.709 4.630

A007" 8.00 320.0 0.9274 805.6 20.3 0 4.460 1.458 3.835

A006" 7.15 483.6 0.8982 1314.5 25.1 0 5.167 1.696 4.141

1) s B e 0 SC 45 SR T L 207 o [ R SR ATT 5 B ye i k00 LR AR 0 2 I B e T A S SR K
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Table 3 Summary of experimental results with Manganin

‘ ®A Bl FEfb 1 FE A 2 UEEAH B 77 U AF B AR
IR uo/ (m/s)

MR hy/mm BEL A/mm BEEL A/mm FEER Ay/mm 01/GPa  0,/GPa g S
MT1 o 10.10 45 2.0 1 5.20 G 10.0 258.3 1.42 1.20 0.103 0.092
MT2 £ 9.88 4 2.0 1 5.18 G 10.0 274.1 1.36 1.23 0.135 0.151
MT3 N 5.10 45 2.0 1 5.18 G 10.0 219.3 1.53 1.13 0.127 0.070
MT5 £ 5.14 48 2.0 1 5.14 £ 10.0 173.4 1.04 0.74 0.080 0.058
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Table 4 Summary of critical points in p-V Hugoniot curve

FCEM CEM
Il - 5
p/MPa V/Vy p/MPa V/Vy
A 222.1 0.994 211.5 0.994
B 870.4 0.980 813.6" 0.978"
C 1007.1 0.974 1044.7 0.974
D 1052.8 0.899 1109.5" 0.907"
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Fg. 7 Relationship of shear stress to relative specific volume Fig. 8 Relationship of damage to particle velocity
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Fig.9 Meso-structure and recycle sample of FCEM under various impact velocity
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Fig. 10 Meso-structure of fiber under various situations
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Experimental investigation on dynamic properties of
the polypropylene micro-fiber reinforced cement (FCEM )
under impact loading

XU SONG-lin , TANG Zhi-ping, HU Xiao-jun, CAI Jian
(Key Laboratory for Mechanical Behavior and Design of Materials ,
Department of Modern Mechanics
Unaversity of Science and Technology of China, Hefei 230026 Anhui, China )

Abstract: Based on the shear wave tracing technique (SWT) proposed by Z.P.Tang, a series of experiments in-
cluding oblique planar impact of inclination angle 10 degree, impact loading velocity ranging from 75m/s to 506m/
s for FCEM and from 74m/s to 484m/s for CEM, have been carried out to investigate the responses of polypropylene
micro-fiber reinforced cement to impact loading. Experimental results show that there exist four critical points A,
B, C and D along the p-V Hugoniot curve. They correspond to the HEL of the material, the shear strength limit
and the transition from damage state to failure state, void collapse and the shock compression, respectively. The
critical point B is difficult to be identified and has not been reported before. However, it can be clearly distin-
guished with the SWT technique. According to the analyses of shear strength, it can be concluded that the transver-
sal waves, especially the unloading ones, are of importance to the dynamic damage detection in brittle materials.

Key words: solid mechanics; polypropylene micro-fiber reinforced cement (FCEM ); shear wave tracing technique

(SWT); void collapse; experimental investigation
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