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Abstract: The effects of different contents of hydroxypropyl methylcellulose ether(HPMC) on printability, rhe-
ology and mechanical properties of 3D printing mortar were studied. The suitable content of HPMC was deter-
mined, and its influence mechanism was analyzed by micro-morphology. The results reveal that the fluidity of
mortar decreases with increasing HPMC content, so the extrudability decreases with HPMC content. But the
fluidity retention ability increases, the mortar with HPMC still has good extrudability. The shape retention rate
under self-weight and penetration resistance increase significantly with HPMC content, so the buildability and
the printable time increase with increasing HPMC content. From the perspective of rheology, with the increase
of HPMC content, the apparent viscosity, yield stress and plastic viscosity of the paste increase significantly,
thus the buildability increases. The thixotropy increases at first and then decreases with increasing HPMC con-
tent, so the printability increases. However, higher HPMC content will lead to the increase of mortar porosity
and the decrease of mortar strength. So it is recommended that the content of HPMC should not exceed 0.20%.
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Table 1 Chemical compositon of cement

w/%
Na,0O MgO ALO, Si0, P,0, S0, K,0 Ca0 Fe,0, TiO, SrO I
0.08 0.65 4.56 20. 90 0.12  2.65 0.87 65.00 3.23 0.22 0.03 1.64
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Table 2 Mix proportion of 3D printing mortar

w/%
Specimen PC HPMC Silica sand Water
M-HO 100 0 67 35
M-HO0. 05 100 0.05 67 35
M-HO. 10 100 0.10 67 35
M-HO. 20 100 0.20 67 35
M-HO0. 30 100 0.30 67 35
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Fig.1 Rheological property test program
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(a) Schematic diagram of cutting

(b) Schematic diagram of interlayer loading

B2 J2 4S5 5 i R 2 A

Fig.2 Schematic diagram of interlaminar bonding strength test
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Fig.5 Penetration resistance of 3D printing mortars
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#3 Bingham #EEYPESER
Table 3 Bingham model fitting results

Specimen Fitting model R* t,/Pa  u/(Pa-s)
P-HO t=11.1140.54y  0.991 11. 11 0.54
P-HO. 10 t=95.714+4.22y  0.998 95.71 4.22
P-HO. 20 t=263.51+6.75y  0.990  263.51 6.75
P-HO. 30 r=353.85+9.54y  0.995  353.85 9.54

R T AR AR BT ) AR AR R R R IF BB 2K AZ S
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