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Study on Dynamic Compression Properties of Geopolymer Composites Reinforced by Polyvinyl Alcohol Fiber

(RMBOLBARZBE, 1958 F8M 225300)
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Abstract: In order to improve the toughness of geopolymer, fly ash, blast furnace slag, and anhydrous sodium silicate were
used as raw materials to prepare geopolymers, and PVA fibers were used to toughen geopolymer. The response surface model
was used to study the effects of fly ash and slag ratio, fiber length, and fiber content on the dynamic compressive strength and
toughness of geopolymer. The Hopkinson pressure bar test was used to investigate the toughness of geopolymer. The results showed
that the dynamic compressive strength of the samples with added fibers ranged from 123. 21 to 226. 23 MPa, which was 1.2 to 2.2
times that of the blank group. This was because the bridging effect effectively blocked the propagation of stress waves in the
specimen, improving the compressive strength. The toughness ranged from 0.52 to 1.22 MJ/m’, which was 1.2 to 2.9 times
higher than that of the blank group samples; The F values of fiber content, fiber length, and their interaction effect were greater
than 1, and the P values were less than 0. 05, indicating that they had greater impacts on the dynamic compressive strength of the
specimen than other factors, the influences of fiber length, fly ash and slag ratio and their interaction effect on toughness were
greater than other factors; Under the optimal experimental factors, the theoretical values of dynamic compressive strength and
toughness of geopolymer were 228. 19 MPa and 1. 25 MJ/m’ , which were in good agreement with the experimental results.
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Table 1 Physical properties and chemical composition table of low calcium fly ash

YBIVERE g/ %
4 o3 u P =N ) E=X
iz L/ Hﬁi‘%ﬁix/ Bk PRR AL Si0, ALO, Fe,0p a0 K0 TiO, MO NaO 50,
/pm (g/em’) (m“/kg) /% /%
52 2.7 310 0.7 3.57 51.21 33.24 501 4.11 1.59 1.18 0.94 0.74 0.42
R2 BT YEMEE. KFERS
Table 2 Physical properties and chemical composition table of blast furnace ore
P BERE 45/ %
R/ (g/em’) 28 d iGPEFE$ % BN % Si0, AL O;  Fe,0; CaO K,0 TiO, MgO NaO S04
3.1 143 115 23.14  12.24 1.32 56. 36 0.42 1. 64 2.98 0.30 1.51
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Table 3 Performance indicators of PVA fiber
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Table 4 The design table of response surface experiment
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Fig. 1 Schematic diagram of split Hopkinson pressure bar test
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Table 5 Design scheme Response of response
surface method experimental

i *ﬁ:‘k%if(iﬁl R 4B SEgE W
3 LA /mm /% JE/MPa (MJ/m’)
0 0.5 102. 06 0.42
1 0.5 10 2 165. 44 0. 86
2 0.5 20 2 154. 36 0.57
3 0.5 15 3 213.56 1. 15
4 2.5 15 3 226.23 1.16
5 1.5 10 1 130. 65 0.81
6 2.5 20 2 156. 45 0.62
7 1.5 20 1 123.21 0.74
8 1.5 10 3 192. 41 0. 80
9 1.5 15 2 166. 54 1.22
10 1.5 15 2 168. 67 1.20
11 1.5 20 3 172. 31 0.52
12 2.5 15 1 136. 57 1. 18
13 1.5 15 2 169. 45 1.21
14 0.5 15 1 130. 09 1.17
15 2.5 10 2 148. 01 0.93

HES AT, S PdlEE, S EYE s A
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B, CFYEK LT e B R, XSl AS 45 o 4R T
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1%~3% 2 7] 725 AL B, 3 245 FE 46 5 3 4 123.21 ~
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TS AR, fEshdhd T, W AR
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Fig.2 Grading curves of different samples fragments
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Fig.3 Strain- stress curves of different samples
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Table 6 The ANOVA analysis of dynamic
compression strength of samples

T H HefE  FME PE T
A 9 9.03 0.01 ITE
A CHYBEIR AN 38 L)) 0.01 0.92 pNTES

B (4K
C (£4iBi)

12.80  0.003 2 Eg
70.46  0.000 4 T2

1
1
1
AxB 1 0. 67 0.45 I NTES
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BxC 1 9.28 0.02 BE
A2 1 0.62 0.47 NTES
B? 1 7.51 0. 04 NTES
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Table 7 The ANOVA analysis of toughness of samples

WiH B F{A P1H .
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SN AR N A F R T 1, PH/INT
0.05; [AlAf UM F KT 1, PIEHKRT0.05, X5E

W % R R, RIoMraiRel 5, WA
KR

TERTFER 3 DML, YRR AR R
WA 50 285 TR 40 o B 1) S35 TR, IR Vs L
IS R s 7RI A BY S B30 A B v H



6 1] KRS PVA SP4ER IR S Y s S B4R 35

HAA YRR x 21 YR8 X A 58 AN M 52 W) 2 2%
MR X — 0 rai REW, TEWREWHEA
PVA 74, i THF SRR AE, A 3T T R A
B PP, fem TSR
HIZR T nlgn, BER F G A P {E5 5 36. 57 Fi
0.005, KF 1 H/NF0.05; Jeflui FAEA P {E53 5]
7 45.25 F10.82, 435 KT 1 Ff10.05, FHRERIAY
OIATATEE o AE SR P 2 AR R R K N
P B R R P R 1 SR8 R, M 0 58 AR

2.0

1.5 ’
LO By A i gl

(a) MYERFT BLLHSHESE

IR B 2. X — g R B W, e RS Y
BAPVA 214, iz 5l G, d4ah
TP HFEA S RER, W SR EY
R o
2.3 R EFE AR & RGN R

P 4 g ATl a6 PR 3R X 1 2l 285 He 4 56 B8 R ) 114
3D AL, &S AN [ PR X a4 1 5 1Y
3D fh A

180w
= 1607 IS
2 140 —’
% ool i —]
&/ 100
30 20
2.5
2.0 14 16
v B 1.5 i 12
kB9 o010 2 EFAEKEmm

(b) FEKEMBE

4 REPHSEMRELWER

Fig.4 Diagram of factors affecting the dynamic compressive strength of test specimens
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Fig. 5 Diagram of factors affecting test piece resilience
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Fig. 6 Comparison chart between experimental and theoretical values
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