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Effect of Fluorination on Pull-out Response of Carbon Fiber
Embedded in Cement Matrices
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ABSTRACT
This paper aimed at the development of hydrophilic carbon fiber with improved tensile strength and ductility,
numerous single fiber pullout tests from different cement matrices were performed. Fiber debonding and pullout
have a large influence on the tensile stress - crack opening behavior of fiber concrete. Both debonding and
pullout depend on the quality of the matrix, as well as on the embedded length of the carbon fiber. In this
paper, all fiber pullout tests were carried out using high strength carbon fibers, both without fluorinationed
and with fluorinationed carbon fiber.

o>
L

=1 ZE9 LCC Aol HFo W74 F4& A% EFEAAR B
o) oig 87 2 dF7F B33 AYRD Yok oEd BHAA 1nd
(High Performance Fiber Reinforced Cement Composites, ©13} HPFRCCs)
28 HF=2 BAFoEZA YrHoE AdTHEHE NN AZE dHAR § vata & 4 3l
ok ARE BiAe] ndA4 EAS R3] s EAd 2lHE TS ARE FdsA B2
et Fdo] ZRHLE AFHA FEFE o MAddE FHA FUAANPLEZA EFA ) WEH
3l BEYS ZEE dtodol dut EF FEH uAEHE dfFe AWE dEH2 HARA FHE
F JEE Zetm Hojof ) AWE FEFA oA AdFZH L HH) HRE EAx e WE
g2 Alolo AR Aoz AHAE 4 e AW RIAYEL FHA Agdd. 2822 HdH -0
EgxAolel B 34 AR 5FA UdA4 FHR8Y bl¢ 28 847 g olgg
B2 AgE BgAe MR Eu/setd Fa, @AY, AR 718eE 2701y Heyo #4
HE 714 840 & #ALEH, AME EFAY 459 wgA L Pul-OuA P& F3te] A
ZF3 & 4 9ok 2y @AM F 59 2L &AL ZE AR JEHeZE AWE nEgLge
FaAgFol AFAE e AR wdte] & Fol AMdeon oleg H/H BARE MAFozA R
A g MAgEHe dEe dF7F 18 Foloh

a8322 B AFNAE B2t FHd e AeAE NAFoEN HA9 AWE nfEEH29
FARRE SN A¢ ZAME HYPer EF Q=23 (Fluorination)?] & &3 1a .
T3 EF5023 AR wWE @247 WAdLEAFTE HIE) H3d R 8 EFL 23
A5E Ao EFL23 HIYE A e AlgAY vz - BEYEYrt. ol8 T3l daMHRY A
A 9 A AEE o} HPFRCCsE Az37] 938 72 A82 AAstna st

e ox

gy R
Jo
e
ol
>
=
[
Ju
L
2

« ARY, F3U DAL AR AN, o BFIEY AL, F)
evs A2, Fa0) 2 2R weee A3 Y, SHOGT HAToR w5, FeA

sewnx 34, Fd0) DEFAT 5F, TN
2 A7E dARSS 20033 AAYAEATNEAY AT ALCHINE 03K AA0-0D 2@ A7) A9

20049 % 7 shedEd =831 45



& AgAIE Jr o2 :“:i 2131%‘ ZHE«I EHE 94 7s4de #A 89 Eis

4 # A8 ety Wi, EFLERE © WHEY #7177 Axd gAAH & 7te

33 AT dEn], @ B4zt d4del s ERAGI JPEz Aae) FEe) Al B

#}eE 24 wY Hedtth ¢ @ AP2AL 44 WAL § en, @ 239 B 2
4

7t
o 7 e FHE 7}7‘] Atk F7s} 2ol qFE EAE AE EFLR

O T 23
S Basts ©5 5o Bastas MBHIIAE EFSe A8 E fluorination? Ba7bash Arav)
L =

oxyfluorination & 2 :;L-.—%t} o 83 fluorination?] €% FolA 713F F8

b A Bsea REAERY BruRAe) $47 9ass a¥de EUS BAuEd EHOR
WA 7)E Aol
F
Ber ‘L { : : i
¢ carbon Formation of carbon  Formation of CF bond
l ] » r '_! » r j tndﬁuoﬂng ’r‘adlenl and peroxide radical
carbon Formation of carbon Formation of B |
snd fluorine radical C.F bond )
Fon;uﬁm; of
hydroxide

(a) Fluorination (B) Oxy-fluorination
a8 1 Egazsty ozl

3 AY AEY ooy :

¥ 1e& B a7 AFAYL Ued Ao ga4dfe Rz s, BAAE, sgdels 3
2 ot AYAYL AR B A7 A8E NDEE 15 REZEISAUES Agdgon, 32
Aol e 2YE 264, %}5 0.1~03mme} FAHE A3 EddojfAE Batw 2976cmY/ge) B
A AFE Ao, 3% BFAE ZAJ2RAA AELE ALY, £3 B AT Agd
vaAfe 2973 *ééé E 20 YEAR, EReastAe AFe §43 4+ BARES 1Y
2, 3] JERACH AdE sEZ2 v 2y 4% 2o

¥ 1 HEAE
Specimen'” Ww/B %$i:%§} SM FA/B Erli‘::‘gj?:d
(wt.) Az (vol.) (wt.)
(mm)
CF0.4-3.0-0 04 - 025 | 020 3.0
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[ . Embedded P, Bu Pullout work 0.8P,
Specimen Length(mm) (N) (mm) (N - mm) (N)
CF0.4-3.0-0 30 0.6160 0.1498 0.027576 0.4928
CF0.4-15-0 15 0.4600 0.1427 0.021506 0.3680
CF0.4-10-0 1.0 0.33% 0.1370 0.013602 0.2717
CF05-3.0-0 30 0.6034 02217 0.030950 . 0.4827
CF05-15-0 15 0.5034 0.1498 0.023154 0.4027
CF0.5-1.0-0 1.0 0.3092 0.1547 0.016583 0.2473
CF0.4-15-1 15 05298 0.2042 0.026635 0.4238
CF04-15-1 15 06219 0.1873 0.041531 0.4975
CF0.4-15-11 15 0.5502 0.1264 0.023310 0.4401
CF0.4-15-1V 15 0.5285 0.1498 0.024320 0.4228
CF0.4-1.0-1 10 0.4817 0.1548 0.024781 0.3854
CF0.4-1.0-11 1.0 04248 0.1541 0.020251 0.3399
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