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Study on the Properties of Basalt Fiber Hybriding with Polyvinyl Alcohol Fiber Cement— based Composite Materials
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Abstract: The hybriding systems containing 3, 6, 9 mm Basalt Fiber (BF) and 6, 9 mm Polyvinyl Alcohol (PVA) fiber at
the weight ratio of 1:1 were incorporated into the cement matrix to prepare BF/PVA cement— based composites. The influence of
the different lengths of BF and PVA fiber hybriding systems on the mechanical properties of BF/PVA cement— based composites
was studied thoroughly. The results indicate that the BF/PVA cement— based composites curing for 7, 14 days respectively
containing 9 mm PVA fiber and 3, 6, 9 mm BF exhibit the good flexural and compressive properties by controlling the weight
fraction of the total fibers within 0. 2%. The flexural strength of the specimen containing with 6 mm BF and PVA fiber achieves
7.6, 8.4 MPa curing for 7, 14 days, respectively. Compared with the specimen with addition of 0.2% PVA fiber, the
increase of the flexural strength of the 6P/6B achieves 26. 67% | 29.23% increase , respectively. In the hybriding system of
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9 mm PVA fibers and 3, 6, 9 mm BF, the significant enhancement could be observed in the flexural strength especally for the
6 mm BF hybriding with 9 mm PVA specimen. The flexural strength of 9P/6B could reach 7.9 8.9 MPa curing for 7, 14
days, which shows the best hybriding performance of BF and PVA fibers.
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Ji ; Zhang %" RFSY & B YK JR I PVA 5 BF JE
BAGBRILT 0.4% W, FiFhLF4En] LR R
MR . HERT A A XA K BF 5 PVA
RBKIEE SRR R AT RGBT ST,
RINERBO 4 BB EAEWHRLT, KE3, 6,
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1.1 XA

IKIEHEF P - C 32.5 B S REFRER K ; #hikH
PRERD; PVA LF4Ef9K B 6. 9 mm , Py REPERE DL
1y BERKEN 3, 6,9 mm, HYFTERE LK 2;
WK R CQY - JSS B BRTRISK A, A M AR,
WKL R 16%~22% 5 FEG KA HAEK,

&1 PVA FHEYIEMERE
Table 1 Physical properties of PVA fiber

Wi 2o B2 IR i PP FHERE
/ (cN/dtex ) /% /GPa /mm
11 6.0~8.0 29.0 6.9
%2 BF ¥i2ikae
Table 2 Physical properties of BF
UK AL W/ PR oL BE
/mm (g/ em®) /GPa /MPa
3.6,9 2.63 ~2.65 91~110 3 000 ~4 800

1.2 Bedrbak it vl BaX A 4] &

RO A R KU s K WK F R
1:1.5:0.35:0.007, £[4E5 5 0KIe + brifErb + K
(SR A 2 2 e AR PR A U AR E— 22 fE 7K U8
ABEFER S, TEARE T T4 S min, KRR 4F B £F 4k
FR AT PR N5 K e — R ARE#E TFE 5 min, PN
AWKFVFIK, AR 30 s, fa A —& & bR
HERD, mEEBEEE 1 min 55 IR, K TRIEAREA
40 mm x40 mm x 160 mm =B H dr, 5 H EHE
FEPRSE A FPRSE | min FRHE 24 h SR, X F S
JEAFRE (REE: (20+1) C, WEE: 90% ),
FP 7, 14 d JFBUREINS, BRI S,

1.3 AahiaR

R4 GB/T 2419—2005 (7K Y b 50 B I 5 J7
B, XKV BERD I I 2 BE AT I, R RO i
WO TH BRI B 5 1 B, FRCREME. %
SEYE B AIZ ALK IR SRR IR Bh B
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Table 3 Fiber content

iR PVA BF PVA & BF & Bj;;\g
%5 /mm /mm /% /% i
/%
A&
6P-0.2 6 0.2 0.2
6P-0.4 6 0.4 0.4
6P-0.6 6 0.6 0.6
6P-0.8 6 0.8 0.8
9P-0.2 9 0.2 0.2
9P-0.4 9 0.4 0.4
9P-0.6 9 0.6 0.6
9P-0.8 9 0.8 0.8
3B-0.2 3 0.2 0.2
6B-0.2 6 0.2 0.2
9B-0.2 9 0.2 0.2
6P/3B 6 3 0.1 0.1 0.2
6P/6B 6 6 0.1 0.1 0.2
6P/9B 6 9 0.1 0.1 0.2
9P/3B 9 3 0.1 0.1 0.2
9P/6B 9 6 0.1 0.1 0.2
9P/9B 9 9 0.1 0.1 0.2
e 9P-0.6: “97 FIRLFLERE NI mm, “P7 FIRELIHEELT

4, “0.6” FrRKIRIEFIRLT YR B EB N 0.6% 5 6P/9B: 67
FRROIHIELT R IE N 6 mm, “P” FIRRWIRREL 4L, “9” %
NERATHERRKIE N9 mm, “B” FIRLiaerdl; =A4AAE
YR .

1.4 HJE. AR En

IR GB 17671—1999 (/K U8 s feb itk 85 462 36 7 32
(180 3%) ) #ilfboaralzyr 2 7. 14 d 5, Wikt
Y. POUEMREE . HHMIL 6 AL om I 12
AR PTEREE, MRZE LB

2 ZER5iTiE

2.1 RS

KPR IR BN PE WL 4, S Hrxt Eban &l 1 R
KBALHDRK (FAH) ESEiRRe, wahtk
WA, WAhE N 263 mm, XF LB PVA 214K eRb
W, BA0.2% ) 6 mm PVA 214k )5, 6P-0.2 #b3
ML T R 2] 164 mm; 44855 0.8% , 6P-0.8
TR E AR, K 109 mm, BEFH 9 mm PVA £ 4
BRI, K UERS I Bl B I R R
B BB A 0.2% 1 9 mm PVA £F4Ef#9P-0. 2 b
R shEEHR 217 mm, (B A 0. 8% (9 mm PVA £-4k
9P-0. 8 WX MW BB T B 146 mm, FJR[H 220k
PVA ZF4E 55K . PVA 14588 A KR FAR G 278

F B — o K, REFES KA. W,
PVA SRR b 7 AR . g, FEAR T KK
R ENEE . 6 mm PVA £ 4E b 3% 14 37 30 i B B A%
T 9 mm PVA LR4ERP I N B . (W] 5545 1 W i 42
T, 6 mm PVA ZF4ERRER L 9 mm PVA ZF4EAR 55 o7
%, K& PVA SR 4 Z AN 0 UM 420IRAS 5, FEL
AR, SECT AR RSB T .

F4 KEEESWMHNWRRNE
Table 4 The fluidity of the cement— based mortars

Nl B/ mm
=H 263
6P-0.2 164
6P-0.4 150
6P-0.6 138
6P-0.8 109
9P-0.2 217
9P-0.4 203
9P-0.6 184
9P-0.8 146
3B-0.2 255
6B-0.2 250
9B-0.2 239
6P/3B 207
6P/6B 200
6P/9B 195
9P/3B 241
9P/6B 238
9P/9B 229
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Fig.1 Fluidity of the cement— based mortars
PVA 5 BF #6811 {BB/KIERP A sh B/ T
PiRh A K B, B 2R £F e KR Z 1Al 9l dn
OP-0. 2EbIE (13t 8 B Ky 217 mm, 6B-0. 2 AVIK it
BB 250 mm, 9P/6B WHHK SN 238 mm,
ANEFYESG , B0 I Bl R AT 2 i R K i 1 2 4
FERRZ S TP G, HAHSCAS 34, WP IR
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FRFEIE, W TERE A S EIER TG
TR TR
2.2 HH. FEHEESHT
2.2.1 35 PVA YKIRE AR . BiEbERE
H48 6. 9 mm PVA LR 4535 A K e S i &k
0.2% . 0.4% . 0.6% . 0.8%Bf, KIBILE A EHE
7. 14 dpdr. BUERREE WK 5. 52 A A L,
¥4 6 mm ff] PVA £F4EXF K Je 3k B A 4R BT
DU BE SR R A B, HBA—E R 9 mm
PVA 24, XK IeEEE A MR dr . U A
—ERRE AR ACR . N, 9P-0.4 K14 7 d Hiidr
SRIEN 8.3 MPa, HiIEiRE K 55. 8 MPa, 575 (il {F
LA ARTE T 7. 14% . 5.18% ; 9P—0.2 k{4 14 d
PLYTSIRIE N 8.5 MPa, HUFEIRE K 61.8 MPa, 5751
IREEM AT T 1.19% . 2.48% . 6 mm PVA 4F
XK FEE A MR A B 3 s s R, HR A
NEYER SF R, R YRS A KPR K E R, fE—
ERMT, % FNEKRIEEREE, SEGM N
SAVEREMY RS, ad 6. 9 mm PVA ZF4ERE SR K Je 5
AR F RIS R B, 2R 4Eis AR Ny, 2F 4 K
XK G MR BT . PUESREE S B B, £F
kK, KIRILE M RHTT . BUEMERERAT
R5 KEEEAMET, 4dHmIF. MEEE

Table 5 Flexural strength, compressive strength of the
cement— based composites curing for 7, 14 days

S PUyroi fE/ MPa PR/ MPa
7d 14 d 7d 14 d
=H 7.0 8.4 50. 1 60. 3
6P-0.2 6.0 6.5 31.4 40.8
6P-0.4 6.1 6.3 37.2 40.1
6P-0.6 6.0 5.9 36.5 36. 1
6P-0.8 5.8 5.7 35.9 33.7
9P-0.2 7.5 8.5 52.7 61.8
9P-0.4 8.3 8.1 55.8 59.2
9P-0.6 6.7 7.0 40.4 47.2
9P-0.8 6.3 6.7 38.9 42.5
6P/3B 7.4 8.0 43.8 52.1
6P/6B 7.6 8.4 50. 6 61.4
6P/9B 6.9 7.4 40.0 52.0
9P/3B 7.6 8.7 54.7 65.6
9P/6B 7.9 8.9 59.9 65.5
9P/9B 7.7 8.6 54.8 65.8

2.2.2 BF/PVA RB/KRELZ SMEPHT. PUEMRE
PP 0. 2% VEMIRBAHEB A LT, 53, 6.
9 mm ) BF#ZHE 1: 1 il 5 6, 9 mm PVA JRB A K

|t

PRI BLGE, BE/PVA KRIEE SRR $THEE
RERE LR, &2 K IREEE SR T, 14 d iy
SREEXT LG, 6 mm i PVA 53 6. 9 mm BF Jg#87K
PWIRE AR, BF 0] DL 2 Mg Sk e 2 G
RO ERE. Hiltn, 6P-0.2 ikfF 7. 14 d Hifrom
Bl 6.0, 6.5 MPa, $# A T 3 mm BF 5
6P/3BIX L drom BE4E FH 5] 7.4, 8.0 MPa, H4iEH
23.33% . 23.07% ; # A 6 mm BF [y 6P/6B X {444
7. 14 dHIFREE AT 7.6, 8.4 MPa, 56P-0.2 /K
VHESE GhF A A P R 5 3 26. 67% | 29.23%
9mmPVA 53, 6, 9 mm BFIEBIKRT, 7. 14 d
PrHTom L R U B 0 B M SR AOR , Hi iR
EAE I BLAE 9P/6B, K% T 7.9, 8.9 MPa, R
Rl BiRZEIRY] BF IR PVA K RMKIRE &
MEHTTPERER AR 2. H9 mm BF 8 A 9 mm
PVA JKJe 55 G A R AE (9P/9B) By Hiir i FE 3
T TR
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Fig. 2 Flexural strength of the cement— based
composites curing for 7, 14 days

B3 Rk PR G AR T | 14 d BT 3 BEXT L
K, 5548 2% 19 6 mm PVA 284K e 3 5 4 bk
6P-0. 2HT s EEAHLL, 6 mm 1) PVA £F4E 53 6, 9
mm BF {5/K LI 5 AR T T 5 B2 4 5 e A 3%
IAUIE H BAE 6P/6B i, HAET. 14 d HUERE S
H°850.6,61.4 MPa, 9 mm PVA 2f4£53. 6, 9 mm
BFIRBIK R, BF 2R 4845 AW 0] LI B] b 42 &
9 mm PVA JRJRIEE G HRHIOBUIERE. 59P-0. 27K
PIEEGMEHET . 14 d FURREA L, 6 mm BF X}
9 mm PVA JKJEEER HIT I 8 SR fe iz, B OP/6B
IKPEFEE S FORAE 7. 14 d FT s o B 0 ] ik 2 1
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Fig.3 Compressive strength of the cement— based
composites curing for 7, 14 days

ARSI, 3E TR A A [ Bl 2 B 27 4 AT LA
AT IR AEEAT “HFIET, SEBMUATAEK eI &
PR BR AR I TN BE, (HIFARIRIB LT 4
M, KPR SRR A P REHE S A ORI R 2
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(1) st 6. 9 mm PVA ZF2E B RS K JE HE A4
B A B, Y4B RAF I, 25 48 BEX 7K
BB PORINGTT . Do R W 2 . 2 4E,
IKPFEE GRS . DURPERE AT

(2) RBLLELBBRNO0.2% 1, 3, 6, 9 mm
BF {E42 9 mm PVA £F4ERKIRILE SHORHET, 14 d
Yoo PURIYR B RAF PR RE, 4752 6 mm BF
{15 9 mm PVA ZR4EKIBRAT SRR BLIT . DU
RES SRR et

(3) BF {453 PVA JK YA R 5 REW] 2 ks /K
RIS AR SR, FeabebidrEae.
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