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The Influence of Different Admixtures on the Rheological Properties of 3D Printing Composite Slurry
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Abstract: The effects of single addition of silica fume, fly ash, mineral powder and their mutual blending on the rheological
properties and constructability of 3D printing composite slurry were investigated. The results show that the static yield stress of
the slurry with single addition of fly ash, mineral powder and silica fume gradually increases with the increase of the addition
amount. With the increase of the addition amount of fly ash and mineral powder, the cylinder collapse degree and fluidity of the
slurry show an increasing trend, while the addition of silica fume shows the opposite trend. When the three are added mutually,
the possible rules may be different from those of single addition. When 4% silica fume is added singly, the yield stress and
fluidity are good; when 5% mineral powder is added singly, the effect is the best; when 30% {fly ash is added singly, the
rtheological properties of the slurry are the best. When the three are added mutually, the rheology and constructability of the 3D
printing composite slurry are the best when the addition amount of silica fume is 4% , the addition amount of mineral powder is
5% , and the addition amount of fly ash is 10% .
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Table 1 Main chemical composition of P - II 52. SR
cement and fly ash / %

Ca0 S0, ALO, Fe,0; SO, Na,0 K,0 P,05 TiO,

P- 1 52.5R
K
Wl 464 4107 4222 5.44 106 0.58 0.99 0.29 1.42

65.74 17.23 5.53 4.58 2.97 0.15 0.58 0.17 0.29

®2 HERUFAN

Table 2 Chemical composition of silica fume

Sl RSB SRR KR bk WEREB 7 d i
SN KR % % W% /% /(mPrg) HEEV%

0.32 98.60 0.01 0.10 113.00 3.76 25. 65 107. 00

R3 S10s HiEMIERE
Table 3 S105 Powder performance

W ORER RS Pkt kR BT SRk R
Ne/em®) Ami/g) W/% /% /% /% B/% 7d 284

2.84 746 97 0.13 0.3 0.012 0.09 111 115

1.2 X%

I W R 4, @B PP HPMC, K
PR RE 30 s, RBWHEY, KK, 8K
F . EFYELL 57 ~ 67 r/min [ 5% AR B £ 2 min,
FE 1 min J5, PRPE2 min R ELWIEEY, %
M8 T/CCPA 34—2022 (3D {TEHREE T HA Y PEREIR
7y AT
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Table 4 Test ratio /g

G5 KPR mEK TR K BLRIED UK
€100 1000 300 1500 7
C85F15 850 150 300 1500 7
C70F30 700 300 300 1500 7
C55F45 550 450 300 1500 7
€95G5 950 S0 300 1500 7
€90G10 900 100 300 1500 7
C85G15 850 150 300 1500 7
€982 980 20 300 1500 7
€973 970 30 300 1500 7
9634 960 40 300 1500 7
€95S5 950 50 300 1500 7
€946 940 60 300 1500 7
CO14G5 890 60 50 300 1500 7
C8684G10 840 60 100 300 1500 7
C814G15 790 60 150 300 1500 7
C7684G20 740 60 200 300 1500 7
C86S4G5F5 840 50 60 50 300 1500 7
C81S4GSFI0 790 100 60 50 300 1500 7
C7684G5F15 740 150 60 50 300 1500 7
C71S4G5F20 690 200 60 50 300 1500 7
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Fig. 1 Inﬂuence of fly ash content on 3D printing paste
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Fig.2 Influence of silica fume content on 3D printing paste
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Influence of mineral powder content on 3D printing paste
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Fig. 4 Influence of silica fume and mineral powder
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Fig. 5 Inﬂuence of silica fume, mineral powder
and fly ash content on 3D printing paste
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