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Abstract

distribution in cement with large volume of fly ash and their

This paper discusses the particle composition and

influences on the mechanical property of the cement. Through
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changing the grinding time and the content of fly ash adulterated
into the cement, different samples of fly ash cement are obtained.
The relation between the particle distribution and the mechanical
property of the cement is analyzed by using the grey correlation
analysis method, and the mechanical property of the cement could
then be improved with the optimization of the particle distribution.
The results show that for the same kind of cement, with different
grinding time, the particle zones that dominate the strength of the
cement varied; for cement of different compositions, with the same
grinding time, the effective particle zones that dominate the
mechanical property of the cement also much varied.
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Table 1 Chemical composition of clinker
CaO SIOZ A1203 F6203 K20 MgO SO3 T102 NaZO
1% 60.38 21.98 5.54 5.14 2.17 3.04 0.84 0.37 0.25 99.7
2
Table 2 Chemical composition of fly ash
SlOz A1203 F€203 CaO MgO
1% 8.48 43.62 26.85 7.6 3.1 0.82 90.47
4) : )
Ca0 S0, ALO; Fe,0, , e
. Table 3 Proportion of flay ash cement’s components
’ k) /%
FJ-50 42 5 50
° FJ-60 32 5 60
5) 1350 g/
1.2 ’
, 4)
“« ” , , . 2
( ); 2.1 3.7 28d
( )o
1) 50%  60% , 3.7 28d ,
FJ-50.FJ-60, 45 60 min s
o 3, , , 50% .
2) , 60% 3.7 28d
3.7.28d o o 4. 5,
3) , 2.1.1 FJ-50
0~3 pm,3~8 wm,8~13 pm,13~18 pum,18~ 5
23 wm,23~28 pm,28~32 wm,32~40 pm,40~50 pwm,50~60 1) 0~3 pwm,3~8 um,8~13 pm,13~18 wm,18~23 pwm,23~
pm,>60 pm 11 R 3.7 28d 28 wm,28~32 pm 3.7.28 d
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Table 4 Original data of particle size distribution and the compressive strength of fly ash cement
1% /MPa
. 0~3 3-8 8~13 13~18 18~23 23~28 28~32 32~40 40~50 50~60 >60
1% /min 3d 7d 28 d
m m m m m m m m m m m
FI-50 50 45 0.38 324 6.00 7.10 7.86 8.12 724 1238 12.83 23.6 11.25 139 19.0 38.5
60 0.55 482 658 11.27 9.73 977 794 10.13 11.10 1499 11.12 215 34.6 42.5
FI-60 60 45 0.16 1.61 3.66 5.15 522 470 546 1554 17.00 18.84 22.66 134  17.0 32.6
60 0.22 258 595 6.82 6.88 733 646 1327 1469 163 1950 164 222 33.5
5

Table 5 Grey correlation degree of particle size distribution and the compressive strength of fly ash cement

1% /d 0~3 um 3~8 pm 8~13 wm 13~18 pum 18~23 pm 23~28 pwm 28~32 wm 32~40 pm 40~50 wm 50~60 pm >60 pwm

3 092  0.96 0.88 1.00 0.70 0.68 0.59 -0.43 -0.45 -0.35  -0.52
FJ-50 50 7 0.86  0.88 0.86 1.00 0.72 0.69 0.64 -0.19 -0.51 -040  -0.57
28 0.51 0.47 0.51 0.42 0.69 0.77 1.00 -0.47 -0.53 -0.33 -0.69
0.73 0.50 0.48 0.85 0.85 0.52 1.00 -0.41 -0.42 -0.42 -0.41
FJ-60 60 0.78  0.51 0.49 0.91 1.00 0.54 0.67 -0.33 -0.33 -0.34  -0.31
28 0.72  0.55 0.55 0.75 0.78 0.56 1.00 -0.90 -0.90 -0.90  -0.90
R ,13~18 pm S 28~32 pm S
3~8 pm,0~3 pm,8~13 pm,18~23 wm,23~28 wm,28~32 pm; ; 50~60 pm
32~40 pm,40~50 pm,50~60 pm,>60 wm , o
3.7.28d o ,>60 wm 2) ,

, 40~50 wm,32~40 pm,50~60
13~18 pwm s
3 >60 pm

pme

’ o

2) ,
:13~18 wm,3~8 m,
0~3 pwm,8~13 wm,18~23 wm,23~28 wm,28~32 pum,>60 pwm,
40~50 pm,32~40 pm,50~60 pwm,

3) 13~18 pwm
s >60 wm ;
28~32 pwm ,
>60 wm o
2.1.2 FJ-60
5

1) 0~3 wm,3~8 wm,8~13 pwm, 13~18 pum, 18~23 pum,23~
28 pwm,28~32 pwm 3.7.28d
s ,28~32 pm s
18~23 wm,13~18 pm,0~3 pwm,23~28 wm,3~8 pm,8~13 pm;
32~40 pm,40~50 pm,50~60 pm,>60 wm
3.7.28d o ,50~60 pm
, 40~50 pm,32~40 pm,>60 pm,

.28~32 pm, 18~23 pm,
13~18 wm,0~3 pm,23~28 pm,3~8 pwm,8~13 pum,50~60 wm,
40~50 pm,32~40 pm,>60 pwm,

3) 18~23 pm
, 40~50 pwm ;
28~32 pm
s >60 pwm o
22 3.7 28d
37 28d )
) , 50% .
60% 3.7 28d
° 6. 7.
221 FJ-50
7

1) 0~3 wm,3~8 pm,8~13 pwm,13~18 pwm, 18~23 pwm,23~
28 wm,28~32 pwm 3.7.28d
s ,18~23 wm ,
23~28 pwm,28~32 pum,8~13 pm,0~3 pwm,3~8 pwm,13~18 pwm;
32~40 pm,40~50 pm,50~60 pm,>60 pm
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Table 6 Original data of particle size distribution and the rupture strength of fly ash cement
1% /MPa
- min 03 3-8 8~13 13~18 1823 23-28 28~32 3240 40~50 50~60 >60 34 74 o84
pm  pm  pm  pm Wm pm pm plm pm pm pm
FI-50 50 45 0.38 324 6.00 710 7.86 8.12 724 1238 12.83 23.60 11.25 3.1 4.1 6.6
60 0.55 482 858 11.27 973 977 794 10.13 11.10 14.99 11.12 3.8 5.4 6.8
FI-60 60 45 0.16 1.61 3.66 5.15 522 470 546 1554 17.00 18.84 22.66 29 3.8 6.3
60 0.22 258 595 6.82 6.88 733 646 1327 14.69 16.30 19.50 34 4.1 6.7
7
Table 7 Grey correlation degree of particle size distribution and the rupture strength of fly ash cement
1% /d 0~3 pm 3~8 pm 8~13 wm 13~18 pum 18~23 pm 23~28 wm 28~32 wm 32~40 pm 40~50 wm 50~60 pm >60 pwm
0.67 0.64 0.67 0.55 1.00 0.94 0.73 -0.44 -0.48 -0.33 -0.59
FJ-50 50 0.91 0.88 0.95 0.78 1.00 0.95 0.78 -0.50 -0.54 -0.39 —-0.66
28 0.48 0.47 0.50 0.42 0.67 0.70 0.93 -0.61 -0.67 -0.39 -1.00
3 0.50 0.35 0.33 0.57 0.57 0.36 1.00 -0.33 -0.35 -0.35 -0.35
FJ-60 60 7 0.68 0.62 0.50 0.75 0.75 0.54 1.00 -0.68 -0.71 -0.71 -0.71
28 0.66 0.51 0.49 0.72 0.72 0.53 1.00 -0.72 -0.77 -0.77 -0.72
3.7.28d o ,>60 pm 2) ,
s 40~50 pm,32~40 pm,50~60 pm, :28~32 wm, 13~18 pm,
18~23 pum s 18~23 pm,8~13 pwm,0~3 pm,3~8 pm,23~28 wm,50~60 pm,
,  >60 pm 40~50 pm,>60 pm,32~40 pwm,
; o 3) 28~32 wm
2) , s > 60 pm ;
:18~23 pm,23~28 pum, 28~32 um ,
28~32 pm,8~13 pm,0~3 pm,3~8 pm,13~18 pm, >60 pm, 50~60 wm o
40~50 pm,32~40 um,50~60 wm,
3) 18~23 pwm 3
, >60 wm ; 1)
28~32 pum , >
60 pm 5 ;
222 FJ-60 .
7 2) , )
1) 0~3 wm,3~8 wm,8~13 pwm,13~18 pm,18~23 wm,23~ ,
28 pwm,28~32 wm 3.7.28d . 50% 60%
. ,28~32 um , GB 175-2007 32.5*
13~18 pm,18~23 pm,8~13 wm,0~3 pwm,3~8 wm,23~28 pm; R
32~40 pm,40~50 pm,50~60 pwm,>60 wm .
3.7.28d , ,50~60 wm 3) ,
, 40~50 wm,>60 wm,32~40 pm, :0~3 pm,3~8 pm,8~13 pm,
28~32pum , 13~18 pm,18~23 um,23~28 wm,28~32 wm
, 50~60 pwm 3.7.28d s
, 0 ;32~40 pwm,40~50 pm,50~60 pm,>60 wm
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4)
FJ-50
13~23 pm , >60 pwm
FJ-60 28~32 pum
50~60 wm o

5) 13~32 pm

o <32 wm
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