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Abstract:
which could continuously and stably print concrete with

This paper developed a 3D printing system

an aggregate size up to 10 mm. Then, it tested and
compared the mechanical properties of 3D printed
It is found that the

compressive strength of 3D printed concrete is slightly

concrete and cast concrete.

anisotropic with a difference of 5%. The flexural strength
shows significant anisotropy with a difference of 20%-~

25%. Compared with the cast concrete, the compressive
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strength of 3D printed concrete is reduced by 10%~15%,
the flexural strength perpendicular to the printing
direction (F, and F,) is reduced by 10%~15%, and the
flexural strength parallel to the printing direction (F,) is
reduced by 30%-~35%.
indicates that there is little difference between the total

The microstructure analysis

porosity of 3D printed concrete and the total porosity of
cast one, but there are obvious interlayers in 3D printed
concrete, where the gray value is about 25% lower than
the average gray value, indicating that the pore
distribution of the interlayer is denser. Therefore, the
proportion of pores with a volume bigger than 10 mm’ in
3D printed concrete is 10.6% higher than that of cast
which the

compressive strength and flexural strength of 3D printed

specimen, explains reduction of the
concrete. It is concluded that the cement content of 3D
printing coarse aggregate concrete is 17.8%~49.6% lower

than that of 3D printing mortar in the previous study.

Key words: 3D printed concrete with coarse aggregates;

3D printing system; mechanical properties;

microstructure; porosity
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Fig. 1 Structure and application of column style 3D printer for coarse aggregate concrete

AL RO A RHR BE 1 3D 4T BN LE i 4l IR S
BARGLL I T E RRR B 2 ARUE I BT DL

FTENRIRS R R4 0 o Q18] 2 frs  IZATED R G i
From e an s « O g gt s = 4B I Fi i U)A Bk



H11M

W, 2 SD FTEVHLR BRI EE 1 24 e 1713

A RATER AR (g 105 ) s @ K g AU A 3D T ]
i S A5 s 42 S g 0] ) T B Sk R GEM 2y
b B SR AR G R AR S 5 O ST EN S A IR
BHEBE LR 2 AT EN AR5 B R 4 B il
Uit -y il A SR R SR A A DIRAE 5 R AP
R s SR B4 B il v ; @ R EE [ TENZ&AF A
-y BT IEAT A PR R i AL WUl At TER
57, SDITEIHLITARTEN .

AR RGBT BRI, PRAIE TR BE

1 SDATERRYZELLE , HEw PN 22 4

N ARG = AR

VI B g R
WAl ¢ W
L rR |
soiren [ g EURE T [ RE RS
ARSI | o0 e (ﬂép‘%)\' W ATER A
iyt > WL |
Lo T
I 1 =
N B B | ]
T wILRER BRI | [,
RE s Y — o O . W |
R4 RARES) s
%!

E 2 3DITEMEERRER LARRRRS
Fig. 2 3D printing servo feedback system for

concrete with coarse aggregates
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Fig. 3 Structure details of print head
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Tab.1 Proportion of 3D printing concrete
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Fig. 5 Compressive and flexural tests of 3D printed

coarse aggregate concrete in different loading
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Fig. 7 CT scanning device and image
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Fig. 8 Compressive and flexural strengths of both cast and 3D printed specimens
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Tab.3 Dosage of cement and aggregate in different 3D printing inks
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