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Abstract: In recent years, 3D printing has gradually appeared in people’s field of vision. The addition of wood in thermoplastics 

improve their some mechanical properties such as tensile and bending modulus without affecting its biodegradability. The 
decrease in the cost of filaments may enlarge the utilization of biodegradable filaments after the disposal in near future. Small-

scale elements used in furniture production, such as connector fittings or fasteners for shelves, may give functional and structural 

properties without significant investment. 3D-printed connections are suitable when the the production complex shaped 
connectors and quick disassembly are required, to reduce the product’s weight and price 
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1. Introduction 

Additive manufacturing (AM), otherwise known as 3D 
printing is a method of making three-dimensional objects from a 

computer aid design (CAD) software. A variety of additive 

manufacturing techniques exist today, including stereolithography 
(SLA), selective laser sintering (SLS), digital light projection 

(DLP), and fused deposition modeling (FDM). As the most 
extensively used technique, FDM offers an efficient technique due 

to its simplicity, reliability, affordability, and material availability. 
The well-known FDM materials are thermoplastics like 

acrylonitrile-butadiene-styrene (ABS), polylactic acid (PLA), and 
polypropylene (PP). The production process of 

wood/thermoplastic filaments is presented in Figure 1.  

 

 
 
Figure X. The production process of wood/thermoplastic filament. 

 
The schematic view of 3D printing is displayed in Figure 2.  

 

 

Figure 2. The schematic view of 3D printing [1]. 

 
 

 
 

The generation of 3D object is achieved using additive 
processes, where the object is created by laying down successive 

layers of material until the entire object is printed [2]. This is the 

opposite of subtractive manufacturing where the final design is cut 
from a larger block of material with for instance a milling machine. 

As a result, 3D printing allows producing complex shapes faster 
than ever before and with less material than traditional methods. 

3D printing technique is used to make rapid prototypes. 
"Experience rapid prototyping" enables design team members, 

users and clients to gain first-hand appreciation of existing or 
future conditions through active engagement with prototypes [3].  

Recently, wood flour has gained popularity in the production 

of biocomposite filament for 3D printers. Among the reinforcing 
agents, wood flour have significant advantages such as low cost, 

highly available and renewable, with low density and high 
specific properties as well as biodegradable and less abrasive to 

processing equipments. Thermoplastics possesses outstanding 
properties such as low density, good surface hardness, very good 

abrasion resistance, and excellent water resistance. However, the 
main drawback of some polymers such as polypropylene and 

polyethylene is low modulus as compared to the wood. The aim 

for the addition of lignocellulosic fillers to thermoplastics is to 
reduce the cost per unit volume and to improve stiffness. 

Furthermore, wood flour has a significant cost advantage than 
petroleum-based or bio-based polymers and thermoset polymers. 

That is why, the price of filaments is decreased as the wood flour 
is added into the polymer matrix [4]. The decrease in the cost of 

filaments may enlarge the utilization of biodegradable filaments 

after the disposal in near future. In addition, the consumers prefer 
the environmentally friendly materials for their 3D materials.  

 
2.  Recent applications of 3D printed filaments in furniture 

industry 
 

The 3D printed furniture can become a revolution in the 
furniture manufacturing and wood products. Although the 

obstacles that may face the technology but it can be easily solved 

by more researches. If you like a design and would like to 
customize it for specific area in home, you can simple specify 

your needs and the furniture piece can be printed based on these 
specifications. PLA and wood/PLA filaments are widely used in 

furniture manufacturing. These filaments can be particularly used 
in 3D printed connectors of chairs and tables (Fig. 3). 
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Figure 3. 3D printed table assembled without human interaction 

[5]. 
3D printing of lignocellulosic flour filled PLA gives furniture 

and architectural models a wood-like appearance. Moreover, 
furniture made from wood/PLA filament has excellent scratch 

and wear resistance, hence, useful household items can be easily 

printed with this filament [6]. The ‘double extrusion process’ was 
also repored as an effective filament processing technique to 

improve the quality of wood/PLA filaments, leading to a 
substantial reduction in porosity and a much-improved 

homogeneity [6]. 
 

 
 

Figure X. Corner joint produced at 3D printer [6].  

 

 
Figure 4. 3D printed case [7]. 

 

Replacing wood joints by 3D printed connectors would be 

an advantage, considering the fact that during the process of 
assembling furniture, the execution technology of the joints is 

difficult, time-consuming, and labor-intensive. Advanced 
technology of AM applied in furniture manufacturing helps the 

designers to create new concepts of product design, with no 
limits of shape, number of joints, color, or size [8]. Due to 3D 

printing furniture companies are free to explore their imagination, 

which bring in a shorter time on the market products with 
complex shapes and high quality. The AM can be said that until 

now 3D printing was mainly used for prototyping, while recently 
it has gained much attention, as the process has proven to be 

compatible with industrial manufacturing beyond prototyping. 
AM enables some opportunities for the furniture manufacturers 

to create product innovation, beating competitors on time, as a 
result of time spent in defining technical specifications of 

products and in prototyping, which dramatically reduces the time 
to market [8]. 

Bioplastics such as polylactic acid (PLA) and polybutyrate 
adipate terephthalate (PBAT) have been attractive for the 

filaments used in the 3D printers. PLA is a totally biodegradable 
thermoplastic matrix produced from corn starch. PLA is hard 

polymer and it melting point is lower than 200 °C, which is 

thermal degradation point of wood. Recently, the PLA filament 
has been one of the most used polymers in the 3D printers due to 

its great advantages such as, renewable, biodegradable and 
sustainable, good mechanical properties, problem-free disposal, 

abundant, easy-supply. PLA has not health risk on the human as 
compared to petroleum based polymers such as ABS, PVC at in 

an indoor space with little air flow.  
Three-dimensional-printed connections are convenient when 

quick disassembly is required, to reduce the product’s weight, or 

for greater variability of objects or colours. The products then 
function like a construction kit that can be easily and quickly 

assembled and disassembled or transformed into another variant. 
Verifying the mechanical properties of products made with 3D-

printing technology is very important to ensure that functionality 
can be fulfilled [4]. 

Chansoda et al. [9] used commercial wood powder and wood 

powder obtained from the residue of furniture industry. They 
reported that PLA can be filled with 20 wt% both types of wood 

powder for making filament used in furniture production. The 
filament used to produce the 3D printed piece for the experiments 

is PLA reinforced with chopped flax fibres. The 3D printed bio-
composite material exhibits very low scatter both in the 

longitudinal and the transverse directions. A 3D printed bio-
composite removable connection system for bamboo space 

structures is introduced in this paper. The system consists of a 

removable clipping connection for raw bamboo structures, 
adapted to the European market. This clip-based connection 

system could be used for a large variety of applications, such as 
temporary structures, e.g., furniture, shadow devices, trusses, 

scaffoldings shown in Figure 5 [10].  
 

 

 
 
Figure 5. Clip-based connection system used for a large variety 

of applications [10]. 

 
4. Conclusions 

The application in the wood-furniture industry would lead to 

the direct realization of final end-user products completely 
customized according to customer needs. For example a chair 

manufacturer could make chairs of every size and shape at the 
request of the individual customer, as craftsmen did in the past. 

AM provides opportunity for organizations to create product 

innovation, beating competitors on time, as a result of time spent 
in defining technical specifications of products. Especially, the 
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3D printed fasteners can be alternative to complex shaped solid 
wood or metal parts which is diffucul to proceed with CNC 

machine. The combination of 3D printing with biomaterials 
provides the opportunity to realize a truly sustainable and circular 

economy. 
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