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Effects of fly ash on the performances of portland cement- aluminate cement-
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Abstract: The ternary system of Portland cement-aluminate cement-gypsum has obviously rapid hardening, fast-setting,
shrinkage-compensating performances. In this system, fly ash can partially replace cement to reduce the cost, and improve

workability to meet the needs of different projects. In this paper, the effects of different fly ash amount on the hydration process of
the ternary system have been studied via testing the fluidity, setting time, strength and expansion rate. The microstructure was studied
by X-ray diffraction (XRD) analysis. The results show that the fly ash can promote the fluidity of the ternary system. When the fly
ash amount is higher than 20%, the setting time of the ternary system increases obviously. With the increase of the amount of fly ash,
the strength of the ternary system is decreased and the expansion rate is decreased in the early age. The amount of fly ash can meet
the need of actual engineering when it remains between 20% ~30%.
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Tab.1 Physical properties of Portland cement

BRI PIPTIRIE PUERE
/min /MPa /MPa

LbFEE R SO; MgO
/mZ-kg % /%

PIgE 2% 3d 28d 3d 28d
348 275 3.82 166 254 62 7.5 324 575

(2) FRPRERIK VL FH A M K s Aok U8 A BR A
A2 W5 (TERNAL) -CCHICA-507K¥E, 7KiE
BIAL 2240 BA AL O3 52.4% Si0, 7.81% Fe,05 2.42%

TR,0 0.37%, HAEtkREaR2FR .
®2  CA-50IREREL/K eI IR M AE
Tab.2 Physical properties of CA-50 aluminate cement

BEAET ] PLPTIRE PR
/min /MPa /MPa
VlEE %% 6h1d3d 6h 1d 3d
580 178 33 95 33 59 6.9 22.8 49.6 60.2
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Fig.1 The influence of FA on the fluidity of
the ternary cementitious system
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Fig.2 The influence of FA on the setting time of
the ternary cementitious system

B2RT AR, BAEBGKBEEN, =5tk
F R TD R I 1) 1 2 R I 11 518 9/ i i BEBE I,
KT PG X HIDRK REIE 28 = TU ik R i 5t
45, FHLBERABRRTI0%0, =ToHBEER
A RELT I T B BAE K . BMBER 2 5 Ca(OH) R A



534

R, SF: MUK R REIR EK JE -8 B E K U B = Ju ik R PERE I BN 461

YORALI L, FIt PAC3S 2 R kg Ca(OH), g ¥4 #E 1T s
KA, WS BBE S5 I I 4. (E 4R IB
WK G KEHFECa(OH),, FEAF A 3225
W, 3SR RAFA BRI, NOKJE A%
VEAE, WSS RS X iR E e R,
IR B R R 10%F120%3X 2 37 3 LL 3/
T H.20%35 & i k25 I Rl e i, BEI20% 15 2k
ACH] PASE 2 FE = T0K R KAE = A [ Ca(OH),
2.3 MEIBEN=ZTERDF MR

LEEH R 5 FE AR S I IR 25 3R, 50%K0
PIRIBBEAIE G LR TR, BORBHEKSE
10%~40%, BNEEREKIE-FEIREKE-AE =T
PR AL RS P, Brfe 4 R B3 s .

—_
(=]
T T

—e—FA10%
——FA20%
/ —v—FA30%
4 —<—FA40%
20 25

BT/ MPa

L N 00 O
S a—

—a—FA 0%
Haog/) e FAI0%
E% /1 —4-FA20%
300 —vFA30%
25 <« FA40%
20f¢

é 1‘0 1‘5 iO 2‘5
lelid
E3 MR RIZER = TR RRE R E RS
Fig.3 The influence of FA on the strength of the ternary
cementitious system
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Fig.4 The influence of FA on the expansion rate of
the ternary cementitious system
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Fig.5 The XRD results of the ternary cementitious at different curing time
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