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Recent progress in basalt fiber and its reinforced cement matrix composite

Jia Minghao Xiao Xueliang Feng Guyu Qian Kun
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Abstract Basalt fiber reinforced composite material is a kind of new composite material with basalt fiber as
reinforcement and resin or cement base as its matrix, which has high strength, high temperature resistance, corrosion
resistance and other excellent properties. The latest research status of basalt fiber and its composite materials and their
application in the field of heat insulation, temperature resistance, fire protection, petrochemical industry, automotive

field and construction engineering were reviewed. The basalt fiber reinforced composites and their applications were

547 BN 11 W
2019 4 11 A

prospected.
Key words
LA R W KR R 25 B A A M T 4 Ve

R B [ 2 S5 T BB L TR 5 ke — 8 Ry B0 R B0
AR B — B oA s e B fn 2t EN L
W7 G R 0 AT R A AR T LT R I T M

BT, O 45 3R R) 38 300MPatl, I 2 X
B B = iR S B 5 A0 2= R RE R 20 4

60 A AR I3 Bk [ B AR & X kA A AR 248 L IF B
# 20 4t 90 NS KB E K H S 50 kA
FELAE R T A M gk BB X R A A 4E (Basalt
Fiber, il F8 BF) Jj& i Z i A 0 A 40k & 6 a5

FH- Ao 7 22 A TE 1 2 T R T R s TR r“
U A 1450~ 1500°C 7, 20 25 22 T 251 B 1) &1
Yt — M A O A O LR ey b AR
THAEERed. S EKERMREXNKEL
PR a IR LA IR RS TR S A iRy 21 e
LR IR R A R — D R A A e R P AR R
P = JoZR, BRI R AR T Y. LA

basalt fiber,reinforceing,composite,application,research progress

e E B R A SO, (46% ~ 52%) . ALO,
(10%~18%) ., CaO + MgO (13% ~ 25%) . Fe, O,
(6% ~18%), Na,O + K, O (2% ~ 10%) . TiO,
(1.5%~2%)),

H T, 7 A S R R A 47l b, KR 2 4E4E
Sy fe B RIS R T | s B S A ) R B M R

Z— HHA RPN S — D B E R
PR BELASR I T oyl ST AR P R B T A

700°C AR ZE —260°C , A FH T IH B L 28 it K 45 S0 5
55 A 2 BV RE R T R RN JE i BE AR v T A
Ak 145 inﬁ DL A R A MG R
BRSS9 B 482 3R 80 W] FH P VR R S A 2
@ﬁé%,ﬁ\,ﬁ:ﬁﬁi%’E‘Jﬁ@é‘ifﬁ%ﬂ%ééﬁﬁi,57J<
Ve FEAR B Gy 1) S THD RS 245 PF RE i X U AR AR+ T
P40 I S BT R ) B R R R L SR JLAE AR 2
X2 R LT AR R I A AR T R E I BESY B T
LB H LR T X A A 1 R R A MR IR

HEE&WAB “+=H"EEE AR H (2016 YFB0303200) ; L4 H AR} 2 3 4 (BK20160157)

fEER NP

BEUA (1994 5 AL P FE AR, 1 IS 27 i i o TR SO ORH ) S RS

BOR AHERA984) T W R ER BN LU S5 S PERERT 5 .



%511 ) BT S - A T A 0 5 A5 R S G T R T s

) d B T 52 2
1 ERH R B A GE R N A

Z kA A A R T SR F] 700°C DA L G IR
A2 —260°C , BIVBE A it 1K Ut 3 BE T e i 1 4R I AS
B UL X2 R A A A A s R R B T g 3
BRH A B2 — . Chen &M Z R E L4 'S T
200~800°C By PRI N R 58 b 2% B4 Je 1 % P g Y
AR AL G R F L LT Y e E AR DR R 2 AR AR
AMAAR AR AR, i 7E — R N, SiO,
AL O, BT 53 BORB /N, 42 T8 S8 A0 ) T it 43 4K
O KIS A 4 AE 200°C L400°C 1 800°C 4k ¥R
J B 5 AR B R 1l 98, 3%, 64. 6 % F1 20% . 3
Gy B X B A A LA 0 S T R R L Li
IR GE T X R A T L 2D AR A R A PR S W 2
J3E 1 25 A R B R A 1 ST 5 SR Y F A ) I
S B R A T R R B LTS R MR, X
Je HUOR T E B3k 200°C B 9 AR ZF 4 2 [A) A R 25 s
JIN S DT £ 4 JB8 45 0 1 5 B0 45 5 1T

3 3 2L T2 X R 2V AT T B
G, Lin S5 A (X AT S (XRD) 4%
Tk AT RAE, RAEE R AT LM LA N
2913. 31]/(kg= KO, H A 5 & 1 #4Bj 7 # g . XRD
T R R AT Y BT A AR T KRR T AR 2 R
B, HUMEBAE-MLR, ETOFYRAT —
i 2 gk 2A £F 4 1 By BEL A B 47 IR, B 3 32 9 B
—269~700°C , AT {i Fi A X 24 TH B B LN DL S
BETE K RABE T &SR T/ENR., mE N4
B — R N B, F A R A TR EE 2 R B B iR
BT B IR FHMERE 5 5 — 2 R B KB R HAE AL
RE BT 7K o 1115 L B 0% 5L 0 TR 8 67 35 1 5 55 = 2 M Rk
2 X — 2R T R X R A AR S R B
A, DTS B AR B 4 7R S S D0 2 2 AN 2 X s
LU SE DI 2% | 4 JE B KB HE A AR

BB 11 I AR B T A0 B A N R
TR AR Bl A S AR, A X R B A A B
AR TR AR T R AE S, T AR A 4 A £ TR AR
R PG 252 — 02 L T 2 M BB A 8 e 1 T A 2 il
HAE B F B9 K FHOE IR R B8 4 i o) il

2 EAMUISEHEA

e AT M AL T 3 2R R 2 4 4 i A
TG HE 52 5 M RHE SO A 1 B A i A A5 R 1Y

F A E s s e A T8 i A8 S i eT LA
IBE 80 4F ., I HA & i ) M RE LT iR 14 E LA
Lo BLAF B A PR RE AT 20 0 2F e 0 SR i S A
MRS R T A R AT B R K R Bl
FHUBETE TR B 2 2 R s R A A AROPE 1 Tt
e i P E R ELAR T T A FRF 2 i T A B LA R 7
WEEN 1A R RE R AL R B SRR XU AT 4
B9 52 5 A RHBFRP) B9 i} g i P REAL 5 . 78 200°C
'~ BFRP (9 /22 PR A A2 A A KL (R AE 300°C DAL
VEWPREE T AL B Ah J5 BT R B R B T 32. 84,
DR 27 N B R AN TR R i D S S ]
SURTIF ALY/ 3 VPSSR LN RS SU SRR i
56 A I 2 52 5 B R o o R B Y R L 45 2R K B
B U o L RIS £ 4 5 R LLAR i L b il
PERE .

3 HEREGEHANA

FURT IR AT 75 i fe 2 19 2 19 RE AR A, 245
A=Y RS 18 50 o A R B <SR B 7 NN B i
4 0 4 45 R 22 R e AR A A ) A RO 2T 2
W SRR R A IR R — Lt
PRI 2 16 55 TR 22 ik A i P SRR ) T 28 AR B
MUEAT —E W5 Rk MO 21 el ax s R 2R
LT TR R O FREE S G, A
SRR v R R R AL SR RE L IEAE IR AT LR B
W BT SR R . Liu S50V £ 2 4T 4R 10
BEAGE R 3l i R AL A AR R BRI 5T T 2 A F R
VIE - NE il A0S0l SRt 0 AT IAE Y s
BN BT D) 58k J3E il 3 21 A (R G  n  BLSE R
e R AT A T S 40 0 R 5 4 ) 8 B Dy SE
B G S =3 SR B — > e ) 25 4R PR R
KA EAEE 1200, EPUFESIX LT XA L
2 P11 i 2T 2 49 B R X R A B R 1 R ) L 46
R B ICAE S A R S VR BRI 2 T o o R RE A 5L
PR AL AL G MR R B 53 L B R EE R
PERESE 1 T 33. 800, mhiliMERESR R T 7. 4500, R
OIUESE T AR AT % B 2 4 T R B R 2T 2 Y
BAUH R

4 EERFIIETEHNA

TR BE A Syl SUAT B T e T3z B bR, R RE
WRA MR 5 IF A — R, R EE 1 it
A A A AT e A o B — S RS, 1 1E R X S R



© 8- & T BB OB

547 %

BEMIAFAE R R BEAR TIREE £ brpism g™ . # H
(14 7K U6 35 B2 5 b et 1 A A AT Tl 2T A L B 8 AT 4 DA
R OIHRE(PVA) £ 4145 Bk 21 4k (14 77 % P e & 4
L L B A v KR BEL A T T A A 4 el A 7 5 B
B T 4 (1 T A 25 G B ) B 4 0 T R 0 2 X
T B LT A AT 2 E B L 3K SRR BN T T M
KA s PV A L2 55 7K 8 i 2% T RG 25 M BE AN g 24 1k
eI Z g, WL RA sk R R
AR IE TR BCh AR 2 BHIF T AR & 0F 58 i 6 42, 1
FEN] N T T WL A L )2 A DL SRR B
FR

High %Y 5@ i i U)X 80 4F 4i 8 AR BE +
g HL P v AR AR LA B0, 245 S R B e] DL R 3
PRSP IERE . Kizilkanat 27 FL# T X
T 2T 2k 3 5 2T 4 1 SRR E 0 R ke L 4
P 2R A A 1 R IR BE 1 (BFRC) B $T 47 58 &
W 2 £ 2 VR AR R 1 48 o T 48 0 T 38 S 4 4 1 i R
#E £ (GFRO) 2R A7 $2 3 19 fa 34, (H Y IRRL 3 i
AL 0.5 0 BFPL AL a8 B R AN B 3S n. BFRC 19 hi %
PEfE M ZE M B GFRC #7043 3 8 F R &, 08
AL 3 3 0 3 R 5% % R AT A 4 5 TR 5 1
P BE I 2 20 1 A8 b 175 10 SHe BF 9 BT 4 1 i L 45 SR & B
G0 B3 BB B BT R B YE f
Ja M REEWRAEN B, M H B T4 AL IREE -
(B0 T i B2 . AT 26 TR O b 2 o A5 B

.
5 RE

LA 2 4 RS S A M RHE B v 2 A5
PERE Y [ I 3B A7 — 26 e i 75 ZAR & AR RS
I, 5 —Je R ala 2 e 7 R E AN g 58 3
AT T2 HA AR R MEJEE 5 55— % A X T
b PERELF B K , X W AE — s B LR T X
T A KOS ORE B A R R L AT LT £ 4 1A
NG T 2S5 B LS 5 =2 L
AT R NAE g A TELRE IR PR BB L L R e o R
FPIEE AR A AT 4 b RHR 9 i B b E 0 B R
MCA b . 2 T A e AR T N L H R
R Z AR 2 LI U A0 3 o A 1 12 X048 A BIHR BE
Hh T G (2 R i S £ 2 5 20 N B 5
FLRARZ R TAEE RIS T 02—

S % Uk

[1] Pazniak A,Barantseva S, Kuzmenkova O,et al. Effect of gra-

(2]

[8]

[10]

[11]

[1z]

[13]

[14]

[15]

[16]

[17]

nitic rock wastes and basalt on microstructure and properties
of porcelain stoneware[ ] . Materials Letters, 2018, 225;122-
125.
He Y,Zhou Y,Wen C Q.Chemical composition characteristics
and tectonic setting of basalts in the Tibet Duolong ore con-
centration areal[ J]. Nonferrous Metals Engineering, 2017, 7
(3):77-82.
Li C. Application of high-precision magnetic method in pros-
pecting in basalt area[ J].Nonferrous Metals Abstract, 2015,
30(5):58-59.
WA T TR R JE M K A A O A R R B g
L) B 4T 248 . 2013(2) :39-44,
T S AR R A A M R L SR s e ().
AT H B A4 K}, 2007,35(3) : 9-12.
LiJ J.Dang X A.Forming technology of continuous basalt fi-
bers[J].Material Science and Technology,2009,2:211-214.
Matykiewicz D, Barczewski M, Knapski D, et al. Hybrid
effects of basalt fibers and basalt powder on thermomechani-
cal properties of epoxy composites[ ] ].Composites Part B: En-
gineering,2017,125:157-164.
FZ AP, el 7, 2k A e i R SN H [ 3% B 45
4:,2017(4) :28-31.
P R R SRR, A5 AT A B IR 4R AR Y 13 T OO
FEHUR B S B0 4R L T2, 2018, 47(2) 1 387-391.
Liu J X,Yang J P,Chen M R, et al.Effect of SiOz,Al; O3 on
heat resistance of basalt fiber[ J]. Thermochimica Acta,2018,
660:56-60.
Gutnikov S I,Pavlov Y V, Zhukovskaya E S.Influence of vi-
bration on basalt fiber crystallization at high temperature[ J].
Journal of Non-Crystalline Solids,2018,501:71-77.
Rybin V R, Utkin A V,Baklanova N I.Corrosion of uncoated
and oxide-coated basalt fibre in different alkaline media[ ] ].
Corrosion Science,2016,102:503-509.
Niaki M H, Fereidoon A, Ahangari M G.Experimental study
on the mechanical and thermal properties of basalt fiber and
nanoclay reinforced polymer concrete [ ] ]. Composite Struc-
tures.2018,191:231-238.
Chen Q,Gu T L,Yang Z J.et al. Effects of elevated tempera-
ture treatment on compositions and tensile properties of sev-
eral kinds of basale fibers[ ]J].Journal of Materials Engineer-
ing,2017,45(6) :61-66.
LiF Z,Li G C,Wang H M, et al.Study on high temperature
resistance of basalt fiber yarn[]].Journal of Functional Mate-
rials,2015,3:3060-3063.
Liu G Y,Liu Y J,Zhao X M. A study on protecting efficiency
to the radiative heat of the outer fabric for the fiber promixity
suits[J]. Materials Review,2017,31(22) :116-120.
BN — b TR 21 4 1 ) 3 04 9 By LR B IR <
103372270 PJ.2013-10-30.

(F#% 12 70





