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Ry B v 2T 4 5 TR B - 2 1R] 0 ST R A R R AR G R B R S BT R R R R AR 1 O B PR S
IR FNGEORE 53 4 SV IBCAR, 20 06 1 5 %6 (R K U8 LA SR T e 868 4 R I 40 B . LR S0 A R 5 - P O 42, 5R K
e, BV 22 08 7K U JBe 3 A7 BR 28 W) 26 77 5 — GO BEI S I — W T A 77 5 BORE B T 22 AR R AR R A PR
S FEV PR SRR 0. 10~0. 15 pm, FE R AN 15~27 m? /g, SiO, WY IR 4350k 92 % 5 41 K A AT
FEABEPEE R E R AR 5~10 mm HEA 4 15%, K28 10~20 mm AYREA A7 85 %0 ; i 1
W 4 EEALECH 2. 83 FDN w80k ) 1 M 52 0 A e A A RS ) A6 77 L k7K %8 20 %6 3 Nextel 610 P %
e, 3M S El A B TS ERE R AR WL 1, o w0, A Nextel 610 B &£ 4Eh AL O, B9 BT
SPEGE. AR, £ BRI, T A em R EE . 3R 2 0 C50 RIBEE LA L.

F 1 Nextel 610 fIEFHMIWIR 1 F 4B

Table 1 Physical and mechanical properties of Nextel 610 ceramic fiber

wa,0,  Diameter/(pm)  Length/(mm)  Density/(g/cm®) E./(GPa)  f,/(GPa)  T,../(C)

>99% 10~12 12.7 3.88 380 3.00 1204

F2 CSOERBRLIEmAL

Table 2 Mix proportions of C50 concrete (kg/m’*)
Cement Water Sand Limestone FDN water reducing agent  Fly ash  Silicon powder
371 180 672 1008 5 99 25

2.2 HEBESHFEMEXE
iz PR TR B+ 1 A M B IR D7 AR E ) (GB/ T 50081 —2002) , 7E 2000 kN [ R R ¥ AL b vEFT

WEFRA )2 R AR SC 0 BUE JBF SAHTRL  PT 4 o B 5256 9 0 28 3 % 43 S 45 Wl € 0. 5~0. 8 MPa/s,0. 05~

0.08 MPa/s A1 0. 05~0. 08 MPa/s.
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Table 3 Quasi-static mechanical property of CRFRC

ocre /(%) f./(MPa) fo/(MPa)  f/(MPa) Peak strain/(107°) Energy absorption/(J/cm?)

0 56.6 3.99 7.9 1.67 0.113
0.1 60. 8 4.25 7.7 1. 60 0.120
0.2 64. 4 4.05 8.3 1.73 0.134
0.3 65.1 4.33 8.9 2.14 0.155

3.2 BRI
R AZNH T CRFRC MIZRIRSE+ /9 SHPB SLHR AR A eqen N HLAER M I, CRFRC B3 & HLE
SRIE [ BN AR A e BYZEARTEBLANIE 1 B R . T LA Y, CRERC Y 20 25 50 5k J8E il ~F- 249 i 4% ¢
R T T AL S I G SR Y 3 Y N AR R e . E A S HURSRER K f. o CRFRC 5 &
R BE L 1 B AP0 R B 09 25 fH 5 R BE L sh B PURR R LU E. &l 2 45 T CRFRCE) 2541 i i JiE 4
&4 CRFRC 5%EH LH) SHPB XK £ R3TtE
Table 4 Comparison of SHPB experimental results of CRFRC and plain concrete

eere/ (%) Eae/ (s fea/(MPa)  Peak strain/(10 °)  Limit strain/(10 %)  esga/(J/cm?)

26.5 86.5 4.79 11.52 0.25
37.7 100. 6 7.07 11.97 0.32
0 47.9 104. 6 6.93 16.73 0. 44
69.9 106. 5 7.85 26. 30 0. 60
98.6 122.5 9.62 34.88 0.74
35.0 82.2 7.28 9.26 0.20
47.3 86.5 7.00 18.95 0. 40
0.1 66. 6 103.3 6.67 26.17 0.59
77.6 106. 8 7.25 30. 46 0.63
94.6 115.8 8.32 36. 85 0.70
28.3 92.1 6.11 7.69 0.21
49. 6 101. 2 7.32 12.45 0.50
0.2 61.7 106. 5 6. 80 26.03 0.58
73.6 110. 2 6.97 29.23 0.65
91.4 134.3 8. 47 34. 30 0. 85
28.6 89.7 7.20 7.40 0.15
39.0 100. 9 6.92 8.58 0.20
0.3 51.1 107.0 7.91 18. 45 0. 46
60. 6 114. 8 9.52 19.73 0.49
75.5 115.6 7.62 28. 39 0.71
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Fig.1 Dynamic compressive strength versus Fig. 2 Comparison of dynamic compressive strength
average strain rate for CRFRC between CRFRC and plain concrete
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Strengthening and Toughening Effect of Ceramic Fiber on Plain Concrete
SU Hao-Yang',XU Jin-Yu'?,GAO Zhi-Gang',LI Zhi-Wu',YANG Kun'

(1. Department o f Airfield and Building Engineering ,
Air Force Engineering University ,Xi'an 710038 ,China;
2. College o f Mechanics and Civil Architecture ,
Northwest Polytechnic University ,Xi'an 710072,China)

Abstract: A hydraulic pressure testing machine and a 100 mm-diameter split Hopkinson pressure bar (SHPB)
apparatus are used to investigate the quasi-static and dynamic mechanical properties of ceramic fiber reinforced
concrete (CRFRC) , which are compared to those of carbon fiber reinforced concrete (CFRC) at the same vol-
ume fractions of 0.1%,0.2% and 0. 3%. The strengthening mechanism of ceramic fiber is analyzed. The ex-
perimental results show that the ceramic fiber improves the quasi-static mechanical property of plain concrete
effectively. When the volume fraction is 0. 3% ,the compressive strength, splitting tensile strength and flexural
strength enhance by 15. 0%,8. 5% and 12. 7% respectively. The dynamic compressive strength and specific
energy absorption of CRFRC are strain rate-dependent under impact load,and the effect can be expressed by
linear approximations. The strength and toughness of CRFRC come to the best at the volume fraction of
0.2%. The strength and energy absorption properties of CRFRC are superior to those of CFRC as a whole.

Key words: ceramic fiber; strain rate; dynamic compressive strength; specific energy absorption; strengthening

mechanism
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