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Figure 1 The geometric structure of the extrusion stacking process

(Reprinted with permission from Ref. [6]; Copyright 2020 Elsevier)
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Table 1 Typical properties of polymer fibers'?"

21 YA A H&(pm) W (g/em”) HrpLg B (MPa) # IR (GPa) Wi 2L R (20
R4 (PE) 7~150 0.96 200~300 5~6 3~4
R4 (PP) 20~70 0.91 300~700 3.5~11 15~25

RGBS (PVA) 1. 30 1. 30 600~2500 5~50 6~17
RINENE L4 (PAN) 5~17 1.18 800~950 16~32 9~11
IR (AR) 10~12 1. 442 500~3100 60~120 2.1~4.5
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Table 2 Fiber type and composition of the mixture

L YA AR KB (mm) K#ZH B = %) Jiz 55 #4 R KL (o /) Sk
12. 00 480 1. 00~2. 00 92. 07 0.27 [25]
R (PE) FERR £ K R
3.00~9. 00 30~129 1. 00 100. 00 0. 20 [24]
12. 00 667 1. 20 & & 150. 00 0.26~0. 44 [10]
RN 4 (PP) 6. 00 500 0.25 108. 70 — [23]
R EY
11. 20 1867 0.25~1.00 102. 25 - [22]
9. 00 290 0.8~1.6 67.00 0. 30 [26]
MR KR
ROIEEELT Y (PVA) 12. 00 480 0. 30 111.12 0. 38 [32]
26. 00 2167 0.25 TR A Y 108. 70 — [23]
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Figure 2 Results of flowability tests (Reprinted with  Figure 3 The buildability of concrete mixture (Reprinted with

permission from Ref. [25]; Copyright 2021 Elsevier) permission from Ref. [10]; Copyright 2012 Springer Nature)
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Research Progress of Polymer Fiber Reinforced 3D Printing
Concrete Materials

LV Chun'", LIU Jie®
(1. College of Architecture and Civil Engineering » Qigihar University, Qigihar 161006, China ;
2.College of Light-Industry and Textile Engineering » Qigihar University s Qigihar 161006, China)

Abstract: Polymer fiber materials have been widely used in the field of concrete technology due to their excellent
properties. Using polymer fibers to replace traditional fibers such as steel {ibers and carbon fibers in 3D printing concrete
materials is an important way to reduce costs and improve material properties. The addition of polymer fiber reduces the
fluidity of the concrete mixture, also endows it with good buildability, and also significantly enhances the flexural
performance and toughness of the concrete. Adding different types of polymer fibers has little effect on the compressive
strength of concrete. From the perspective of affecting the performance of 3D printing concrete materials, the performance
and research status of 3D printing concrete materials mixed with polymer fibers were reviewed. Mainly from polyethylene
(PE) fiber, polypropylene (PP) fiber, polyvinyl alcohol (PVA) fiber and other polymer fibers, the research status of the
working performance, mechanical properties and durability of 3D printing concrete materials was summarized. At the same
time, the bonding strength and anisotropy between concrete layers were summarized and analyzed. The problems of
polymer fiber reinforced 3D printing concrete materials are put forward, and the development of polymer fibers in 3D
printing concrete materials is prospected.

Key words: 3D printing concrete; Polymer fiber; Workability; Mechanical property; Durability; Interlayer bonding strength
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