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Effect of PCE-Nc on Printable Time of 3DPC
Gong Chunyan,Jiang Yaging,Wang Yu,Pan Tinghong
(School of Mechanics and Materials, Hohai University, Nanjing 211100, China)

Abstract ;: In order to improve the printability state of 3D printed cement-base materials (3DPC) by studiyng the relevant
parameters of rtheological properties, a time-varying rate model of static yield stress is established, and the maximum
operable time point ( maximum operating time, MOT') of three-dimensional printing(3DP ) is obtained. Combined with the
dynamic process of cement hydration, the start time of cement hydration induction period is obtained through non-contact
resistivity test,and the relationship between induction period and Mott is fitted. The test results show that Mott appears at a
certain time before the beginning of induction period. With the increase of the content of nano clay ( Ne) , the induction
period of cement-based materials mixed with polycarboxylate superplasticizer is advanced, and the 3DP operable time is
shortened. The study provides a theoretical basis for prolonging the printable time of 3DPC.
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Table 1 Chemical composition of OPC and Nc( wt. %)

B Si0, AL O, Fe, 0, Ca0 MgO K,0 S0, NaO Ti0, Loss
oPC 23.05 6.45 2.98 60.69 1.48 0.21 2.49 0.15 — 1.02
Ne 58.4 26.73 0.51 9.62 0.20 3.05 0.21 0.15 1.13
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Fig.1 FTIR spectra of PCE-1(left) and PCE-2( right)

1.2 HRFH&E

PIRR AL Ak 22 S50 ( PCE-1 il PCE-2) 19 FH 1t 4 BEBE A B 3% , AN K FE 1 FH 1t S /K e A4 R
0%0 8%0 ,10%o. 7KK LI 2E 4 0.32  H e A 1:1.5.
1.3 Sk

P RN 3

Sk 5 AN [ S ) T A S AR g, K DA BRI B 9143 10 41, BiEHE 60 s J5 40 BiE 0 5,150 s
300 s.450 5,600 s.750 5,900 s.1 050 5.2 000 s 5 3 000 s, M B 5 FE B A TR /7.

FE, RHL 220 4

R AR Xl BE SRR WP B U AR K DR SR AAHE AR L 2 Tk v . fE R B R R LR IR
HES SR AR 2 3 ORI S R AR,y 1B LK ZR R ZE &, 55 PR E R JF HEE BANEE )5 2 2
7, DRESF (0] 24 b, I35 e BORE 2R 158 60 s, 7658 AR 7 5, T3l A 1E w51 B2, 75 21 B[] - L BH R
k.

2 #iR5ilwe
2.1 BASEBNEANEEER

S S IR 1R RAE WA MERE SR — & SR TUI /K YR A R AR i AR PR AR



B 4 . PCE-Nc %F 3DPC A T E[L I [|] (1 5% 1)

G038 o AU AT AN ) e 1 T[] ) e 285 St JIRE 7, DA ZE AR DR SR AR G5 0 0 e S o . i o (] ) 484
I A MR T AR A P I R (1) DB BT R (2) A AR R A A S AR g AT LA
FEE=VR I3 R AT
t(t)= o+t (1) +7,(8) = To+c<1+<Aﬂwtwgwm_1)e_yﬁ>+Amut
(1)
K o, EVARFRSJE RN ST, ¢ RUEGSEL SRS EA 2

7/Pa
T

2 he —
ST KIS 9 SRR, A 16 O (SE &R A ) 31 1 ] N et
> M P N N — = — Wik
(SERIEFRRA) Z B2 AL, 6 D9 st B INFA] | R, R 45 F4 1) ] P —
A A SRS R T R A TS B % 2 R Y P
ZHME IR 3 7R JF HARMR I 2 IR A s iU e i 25 B2 KREHEEL MOT BRI
JE AR 7 I 725 2% 55 i P 20 et 0k B b 5 A IR A F7 AR R AH4E  Fig.2  Confirmation of MOT value of cement-based
r 2o materials slurry
I L, 8 MOT (18] 2).
®3 AEBELLESRBUESH
Table 3 Fitting parameters of mixtures with different proportions
4151 zo/Pa R/ (Pa/s) /s A/ (Pa/s)
PCE-1+0%oNc 65.9 0.64 765.30 0.18
PCE-1+8%oNc 1 180.1 2.34 642.78 0.51
PCE-1+10%oNc 1454.2 2.61 556.40 0.58
PCE-2+0%cNc 363.7 1.08 957.80 0.16
PCE-2+8%cNc 1462.1 2.47 677.40 0.47
PCE-2+10%oNc 1725.1 2.58 604.70 0.56
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Fig. 3 Electrical resistivity of PCE-1-Nc( left) and PCE-2-Nc¢( right) with time
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Table 4 Induction time of mixtures of different proportions
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