Fa4E a4l d = T Wk K % % Vol.44 No.4
2018 4F 4 H JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Apr. 2018

PC-CSA E 5K BN A4S RN 44

BEEW¥, M %, TFH, FTW
(AR T K2R R B2 5 TRE2ERE, JbET 100124)

W E. N TR UE IR EE 5 A7 s 2L R A, BF Y T R R £ - B 4R R £ ( Portland cement and calcium
sulfoaluminate cement,PC-CSA) & & /K YAt IR | AR R T 1 s 48 i L3 2 i) BB 3% S8 A Ao B SR 4 i e 7
A4 ( scanning electron microscope , SEM ) FLE5HI 34T 55 T BT 52 A 7K Yo 3 AR Tl WL 4 ¥4 i 47 A1E | X He At 38 Ak PR
KRS PC-CSA B A KUE, a7 T A FIE™ Wy 4L 5 7K U8 356 4 A6k 1) S04 AR 5 7K U R b ARl A O 285 440 1 % 2 G 2R
SRR AE W R B KR A IEE A LT EDCAR I 2 23 i AR T e i S /. B W
P [7) Fsf 32 B K I8 P S T R Ak = P 2 i B 25 A s . 38 SEM UG i o B /K R A FLBR 28 S8 T 5%
183 T — AU B IR X 0 B A8 [ 7 30% ~ 45% %30 Bl 5K e KA AR BE B DI OC. 434 T K4k # ok
VRS ARFLEEF AR AL AR | R IR Ak 2 50 A I £ O3S /K TR A 1AL &5 44, [RIBF 38 T /K Ak 1d B 525 7K IR 3R 3 W
WIS, 5 S bRl & i AR AR AR L R ) &

KR ZEKe; RBUERGENE; Wikt ; fLE5H

hESES: TQ172 XHERARERD: A NXEHS: 0254 —0037(2018)04 — 0602 — 09

doi: 10. 11936/bjutxb2017090037

Shrinkage Characteristics and Microstructure of Portland
and Calcium Sulfoaluminate Composite Cement
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Abstract; In order to solve the problems of shrinkage and creep in concrete, a research of mechanism
and impact factors of chemical shrinkage, autogenous shrinkage and drying shrinkage in PC-CSA
composite cement, was conducted in this paper. SEM and MIP were used to perform the properties of
Portland cement and calcium sulfoaluminate composite cements. The relationship between shrinkage of
microstructure and strength, and the effects of cement phase content were discussed though a comparative
study between OPC and PC-CSA composite cement. Results show that chemical shrinkage can be changed
directly by adding expansive components. The effects of autogenous shrinkage are bigger than that of
drying shrinkage. There is a new method to testing porosity by SEM. The critical range of the best yield
of unhydrated cement mineral is 30% - 45% obtained fromcomparing the results of MIP. The pore
structure is changed and micro-expansion appears by adding expansive components at hydration one day.
It is consistent with the actual measurement results of cement volume changes.
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Table 1 Chemical compositions and mass fraction of OPC and CSA %
e3ii| Ca0 Al, O, Sio, Fe, 0, K,0 Na, O TiO, MgO SO,
PC 64. 48 4.39 20. 45 3.01 0.89 0.24 0.34 1. 66 2.83
CSA 57.21 9.46 3.35 0.53 0.1 0.05 0.44 2.42 23.48

x2 KEGRTYWARRERESH

Table 2 Phase content and mass fraction of different cement systems %
K% C,S C,S C,A C,AF C,A,S G cs
OPC 63.7 6.7 5.6 7.7 4.1 1.6
Cl 61.87 6.5 5.53 7.47 0.42 4.12 2.8
c2 60. 03 6.3 5.47 7.24 0. 84 4.14 3.9
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1) Akl k. 4 B ASTM C1608—2007
Standard Test Method for Chemical Shrinkage of
Hydraulic Cement Paste AT, W34 &b 04 il 2%
FEEUNEL T o, SRR S BERTRHIC LE 4 BR A [R]
M5 5K s AR ATt KR EE 0. 35.

2) TR, 2 BROKJE R R 0™ 2 Y
BCHE, SR K E L 0. 35, il #5 K Je ek il At B2 3

MEEE  ZE 10 mm x 10 mm x 40 mm A3 A g A
FeAP 1 d JE PR TERR A AE T (JRBE (20 1) C Y
K IR E R R B ACE IR 2 R
JE (20 £2)°C TR 50% +5% ) F24P  AEA R4 3
SE VIR B BE A i B 2R T 8] 2 s

3) A Wik, i B ASTM C1698—2009
Standard Test Method for Autogenous Strain of Cement
Paste and Mortar FEATINI. SR 3¢ PA BRI 3% 22 ) 18
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Fig.1 Schematic diagram of chemical shrinkage

test of cement paste
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Fig.2 Test specimen and test method for drying

shrinkage of cement paste
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Fig.3 Schematic diagram of autogenous shrinkage

test of cement paste
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Fig.4 Chemical shrinkage as a function of time for

three cement systems
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Fig.5 Solid volume change rate of different

minerals during hydration
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Fig.6  Autogenous shrinkage as a function of

time for different systems
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Fig. 7 Trend of environment temperature change during

cement autogenous shrinkage at early ages
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Fig. 10 Morphology of pore structure in OPC and

C2 systems during hydration
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