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Effect of Resins on Alkali Resistance and Interfacial Bonding

Properties of Bamboo Fibers
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Abstract: In order to improve the alkali resistance and interfacial properties of bamboo fibers in cementitious
composites, the influence of resin type on the long-term mechanical in alkaline environment and interfacial properties
of bamboo fibers were investigated. The results show that after impregnation with epoxy, vinyl resins and furan,
the tensile strength of bamboo fibers increases by 132.42% , 36.96% and 30.60% , respectively. The tensile strength
retention of the three type fibers after 60 days of immersion in calcium hydroxide solution is 55.91%, 59.71% and
29.49% , respectively. And the corresponding bond strength to the cementitious matrix is improved by 4.62, 3.47
and 1.87 times compared to the fibers without resin impregnation, respectively. The fibers treated with vinyl resin
have the best alkali resistance.
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Table 1 Physical and mechanical properties of resins

Initial viscosity after mixing/

Breaking m(resin): m(curing

T Tensile strength/MP
ype (mPa-s) ensile strength/MPa elongation/ % agent): m(accelerator)
JN-LS 70 46 8 100.0:40.0:0
CHEMPULSE 901 3504100 76—90 5-6 100.0:1.2:0.2
GM-2 2004100 5-15 34 100.0:2.0:0
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Fig.1 Bamboo fiber specimens for pull-out test and
static tensile test
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Table 2 Mechanical properties of specimens

Specimen Sectional areax10 ™ */pm* Tensile strength/MPa Ultimate strain Elastic modulus/GPa
UB 22.24(0. 14) 439.18(6. 66) 0.025 1(6.72) 18.92
FB 22.84(0. 14) 573.56(8.69) 0.027 6(0.04) 19. 66
RB 30.77(0. 33) 1020. 73(2. 85) 0.027 6(13.57) 38.71
VB 26.35(0.23) 601.52(11.59) 0.0287(7.89) 23.36

Note: The value in parenthesis, both for sectional area, tensile strength and ultimate strain column, are the coefficient of variation.
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Fig. 2

Tensile stress-strain curves of bamboo fibers after treated by vinyl resin impregnation
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Table 3 Tensile strength of bamboo fibers treated by resin in Ca(OH ),

7d

28d

60d

Specimen 0d
UB 482. 24(35.95)
FB 604. 00(57.50)
RB 959.40(31.67)
VB 608. 19(105. 66)

536.38(43.02)
428.14(91.13)
589.56(64.31)
642.25(40.26)

363.02(46. 34)
547.63(58.19)
417.38(48.77)
490.96(90.71)

333.97(27.10)
337.72(62.99)
282.95(48.28)
363.16(32.86)

22 MAKSKEEFAEMEMEREFR

B GE 3 AR A i Tt S AT A 4 S K e AR R G
SR R AR e o, Dy sk SR AT AT 4 2
T3 RE S5 N U2 1 05 W R ) SR A R R A o
BE () #E TR

T =0 (2)
A FL O BR PR T N5 C ol 2 4548 18 JH S, mm;
LN EF S R, mm.

T o7 R 0 XA A 4 Y 58 A PR R A L TG
X0 A 1 i R AT U0 R A AROUI L AR X AT 2F 4E 2
PR BE 3 45 R kAT 20 A Ja ml R, 7 = s T
LR b TR AT 2T A ST AR I R AT SRR T AR
AT SHG A7 & 24 488 i o R e 30 AL ) A AR B A 3

A NSRS IR I2 AT 45 4 i B4R 2R PR RE 3R
TGS N EUE R A S5 R8I 3SR R T AT AT 4
PR IR B A N ) - A R . R T AR AL BRAT £F
Yt 557K Y FLAR Z 18] (4 B 45 0 ) e s, A B 3 g
EI 7, BRI T 3 R Bl A . DA IET 3 AT LU H

(1) 3Fh A A5 141 e b 2 & TH AT 2 4 () % Rz 4k i

1 AR UL, 3R IR IR T BT RE A BT AR 4
KU A 1] ) B 45 M RE . 1 RB AT VB T K U 3t 4
R A KR RN S, 2% TDRLRE B R, 5 AR B &
PEBERSAL TR FB.

(2) A IR IR S L i F RB A BR B3k 77 42
TERCR ey 3 B 45 0R BE 1] 3k 2.64 MPa, Bh45 10 5
PETET 4.624% . 200 2 M SE A4 1 1k e ) i %2 Y5t
Ja R VB HLFB 5 A 0 25 45 5 B 4 51 R 210,
1.35 MPa. 5 UB #H H , H 5 560k 14 25 2485 98 5 43
ST T 3475 1.87 4% .

S MY 28 A A 3R R B SRR 1 R 3R R AT e

F4 TERERETTENORE N L

Table 4 Pull-out properties of bamboo fibers treated by
different resins

Pull-out stiffness/ Ultimate

Specimen

(N'mm ") pull-out force/N
UB 6.97(4.18) 2.24(0.66) 0.47(0.11)
FB 13.79(10.41) 7.12(3.46) 1. 35(0. 75)
RB 12.46(5.49) 10.75(4. 36) 2.64(1.05)
VB 9.53(5.16) 8.86(6.65) 2.10(1.94)
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Fig. 3 Bonding stress-slip curves of bamboo fibers
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Fig.4 Microstructural morphology of untreated bamboo fibers after immersion in alkaline solution
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Fig. 5 Microstructural morphology of bamboo fibers after treated by different resins then immered in alkaline solution
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Fig. 6 Microscopic morphology of epoxy resin surface
after immersion in alkaline solution
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