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 Abstract: Mortise and tenon structure is the essence of traditional Chinese creations, as the 

main structure of traditional Chinese furniture has its historical origins, fitting in with the 

background and aesthetic standards of the time. This paper explores the possibility for a new 

understanding and re-discovery of its use and artistic value in the context of modern times. 
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1. Introduction 

 Being part of the essence of traditional Chinese creations, mortise and tenon is 

central to wood structure (Fig. 1, [1, pp. 8]); it has been present in our life from ancient 

times up to now, in large palace or temple building groups, in small household items, 

furniture or tools, just to mention a few examples. It features a form of timber frame 

connected to another. A node technology is applied on the basis of wood property. In 

so-called tenon, a convex-shaped object or piece fits within the concave part of another 

while the mortise object is the hole in a tenon, which is concave [2, pp. 1]. 

 Instead of existing alone, mortise and tenon is closely related to furniture production 

(Fig. 2, [2, pp. 41]). It takes on the basic quality of traditional Chinese furniture: 

exquisite, beautiful and practical. This concave and convex model has exerted a wider 

impact on furniture production around the world [3]. In the era of modern, fast, diverse 

and simple life style, people’s ideas about following the trend of the times became 

diversified. Mortise and tenon as the main structure of traditional furniture has its 
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historical origins, and also fits the background and aesthetic standards of our time. As 

few things exist independently, for its own sake, it cannot put aside the furniture design 

and only talk about mortise and tenon itself; the furniture always has close relationship 

with the way of life and the habits, behavior of people, that is to say research on the 

mortise and tenon must start from understanding the whole context of the concept. It is 

of vital importance to think about the life style, aesthetic ideas and needs of modern 

people [4, pp. 173-180]. This paper explores the possibilities of the use and artistic 

value of mortise and tenon in the context of modern time and accordingly leads to three 

conclusions.  

Wood Joints   =      Tenon     +    Mortise 

 

Fig. 1. Mortise and tenon structure [1, pp. 8] 

 

Fig. 2. Mortise and tenon structure is the part of furniture [2, pp. 41] 

2. First, the detachable mortise and tenon structure and  

modular furniture design 

 Modular furniture design refers to the functional analysis and judgment of the 

furniture components. Modular furniture production is to process components into 

standardized functional modules, through the selection and combination of modules to 

design different furniture styles so as to adapt to mechanical or even automated 

production. Independent unit or interface of modular furniture is usually typical and 

universal, the core of the modular structure is able to easily exchange module, is 
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conducive to transform the function and generate a new derivative products, which are 

very important in modern furniture design. Modular characteristics are as follows  

[5, pp. 18–26]: 

1. Standardization: Standardization is the main feature of the module. Modular 

furniture also has other features, which as flexible combination, detachability 

and reusability, the modules of modular furniture can be detached and combined 

with each other in several ways, in case parts of the unit components would be 

damaged or broken, they can be partially replaced, rather than all thrown away, 

so that the use of furniture products can be easily continued and this realizes 

sustainability. This requires that the structure of the modular furniture is not a 

fixed structure, but can be a flexible, detached structure. To do this, the furniture 

structure must be standardized; all interfaces of modular furniture must be 

combined with the universal mortise and tenon structure in order to achieve 

universality, so as to ensure the modular furniture’s feature of flexible 

combination; 

2. Combination: Combination is one of the basic characteristics of the modular 

furniture. The modular product is composed of different modules, and the 

standard module interface is the base of the combination of modules. Without 

the combination of modules, modules cannot be integrated into a product with 

specific function; 

3. Versatility: It is another basic feature of modular furniture. And its precondition 

is the character of interchangeability, it means that the parts of the production 

manufactured at different times or different locations can be assembled or 

replaced optionally without modification. Module as a universal component, it 

is based on the standardization of the interface, which enables the module to be 

used in different products and ensure the integrity function and usage. The 

higher complexity of the product, the more prominent is its superiority. 

 Through the research on the theory and the actual project of the modular furniture 

design, not only the 32 mm furniture system but also modular furniture manufacture 

with the key of unified interface and unified module in order to achieve modular 

furniture product [1, pp. 46-51]. Through the study it can be found that detachable 

mortise and tenon structure is in line with modern furniture modular design concept 

(Fig. 3, [6]). As the structure is easy to detach, so it is easy to maintain, suitable for 

recycling, and can be developed as modular production. Therefore, it is feasible to 

create a modular furniture design by devising a mortise and tenon structure as the core 

of a unified connection. 

 In the current state of fast-paced life, people want their lives easier, more 

convenient, with more experience, therefore, use the modular design concept, research 

on the mortise and tenon structure design, exploring the possibility of expanding 

furniture design [7]. The author in line with the modern modular furniture design, 

deconstructs and restructures the mortise and tenon structure according to the design 

concept of being easy to detach. In the modern furniture design by extracting mortise 

and tenon structure, simplifying it and combining it with modular furniture design 

concept, it is possible to explore the development of mortise and tenon structure into 

modern modular furniture design. Mortise and tenon is of a various and complex 
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structure. Modern modular furniture design needs the simplification and modification of 

the original structure in order to achieve universality. Based on the new form of single 

module structure, furniture can be changed into different forms, reflecting the 

characteristics of variety. According to their own needs, users can purchase different 

numbers of single modules and assemble them by themselves, so that the function and 

space of furniture usage will have more possibilities, to maximize the function and 

expand the space that furniture can be used in [8, pp. 389–393]. 

    

Fig. 3. Detachable mortise and tenon structure and modular furniture [6] 

3. Second, mortise and tenon structure and new materials,  

new technology 

 In mortise and tenon structure of the traditional furniture precious hardwood with 

beautiful color and solid texture is used to provide a viable precondition for the 

manufacture of mortise and tenon frames of various functions. Mortise and tenon 

structure uses timber carrier to undertake the various components of furniture, which 

itself has become a part of the furniture [9, pp. 353–357]. But nowadays hardwood has 

become less and less available, so it is no longer suitable for the development of modern 

mortise and tenon structure furniture design, because of the shortening of natural 

resources, hardwood has become very precious, it needs hundreds of years to grow, and 

excessive cutting will cause environmental problems, so the industry needs to try to use 

some other materials without damaging the environment too much [10, pp. 151–161]. 

Thanks to the development of industrialization in modern design, furniture is made of a 

large number of composite plates, metal materials, acrylic and other new materials by 

injecting a variety of design elements into modern furniture design with a broader 

choice [11]. In modern mortise and tenon structure furniture design should try to use 

new materials to replace the traditional hardwood material (Fig. 4, [12]). In certain 

circumstances rational use of new materials can solve a lot of problems caused by using 

traditional mortise and tenon structure [13]. For example, using mortise and tenon 

structure in the design of small shape, traditional hardwood will have some problems, 
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since the structure is too small, the wood will not reach up to the mechanical standard so 

it might be broken; nowadays it can use some new materials with good mechanical 

properties to replace the traditional wooden mortise and tenon structure, and through 

this way, that cannot only realize the design of mortise and tenon structure, but also 

optimize mortise and tenon structure, solving the problems that existed in the traditional 

mortise and tenon structure. In a word, the relationship between modern mortise and 

tenon structure design and materials are mutual stimulation and promotion. People will 

have different opinions on new materials with changes of times and consciousness, so 

as to promote the improvement and development of materials. The advantages of new 

materials not only have a single function, but have more good features under certain 

conditions, that as good processing properties, texture and appearance quality, economy, 

strength, surface decoration, environmental protection and so on, so when new materials 

are used, one should consider the advantages of each material, make full use of different 

materials and optimize the combination of materials. Material mixture and match were 

embodied well in traditional mortise and tenon structure furniture design; this design 

concept can be flexibly used in modern mortise and tenon structure furniture design. 

Material mixture can improve the decoration and functionality of products, that as some 

metal or plastic furniture use mortise and tenon structure or some similar structure, or in 

the traditional mortise and tenon structure it can mix hardwood with other materials. 

The rational use of new materials for innovative design is essential for the development 

of modern mortise and tenon structure furniture design to meet the development needs 

of the times. On the basis of understanding new materials one might make bold attempt 

and reasonable application to further develop traditional Chinese mortise and tenon 

structure through modern technology.  

    

Fig. 4. Wood and metal mortise and tenon structure [12] 

 In the next place is the application of new technology, in today’s era of mass 

production, traditional handicraft techniques of traditional mortise and tenon structure 

are no longer able to meet the needs of the modern furniture manufacturing, so the 

application of new technology is very important, the use of new technology can improve 

production efficiency, reduce production costs, and is easy to master. The traditional 

processing of mortise and tenon structure happened mainly by hand, that needed skilled 

workers who are difficult to hire and also need to be paid high salary, so the process of 

modern mortise and tenon structure should mainly utilize mechanization, and 

innovation by using the new technology on the basis of retaining tradition, through this 

way it can reduce employment costs, because ordinary workers can be quickly trained to 

undertake the work. Therefore, reasonable application of new technology has a very 
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important role for the development of modern mortise and tenon structure furniture 

design, as it can improve the competitiveness on the market [14, pp. 47-51]. 

 New materials as well as new technology may be utilized to improve and re-design 

mortise and tenon structure, which eventually facilitates modern furniture design to 

meet the requirements of mass production, not only considering the materials and 

technology, but also combining with current local conditions, taking advantage of 

surface effects, physical properties, structural strength and other aspects to carry out 

integration and re-create and explore new materials and new technology that adapt to 

the mortise and tenon structure. 

4. Third, decorative function of mortise and tenon structure 

 Traditional mortise and tenon not only has structural function, but also plays a 

decorative role, setting both practical and aesthetic qualities. The author views it 

necessary to take advantage of this feature to highlight the design. Designers are 

expected to break through traditional mortise and tenon mode by converting inner forms 

into the exposed, thus giving full consideration to the structure traces at the joints of 

mortise and tenon. The new method thus highlights structure aesthetics beyond visual 

values, blending function with decorative glamour of the mortise and tenon. This form 

of mortise and tenon structure has both mechanical property and aesthetic expression, 

making the structure and form to achieve the perfect unity, in addition, this kind of 

exposed structure form reflects better the features of identification and detachment [15, 

pp. 18]. 

 Furniture is not only a simple functional product, but also a widely popular public 

art. The decoration of the furniture is not only embodied by the external form of the 

product, but more importantly it will be determined by its internal structure, which 

because the form of the furniture product is given by the product’s structure and the 

bonding methods (Fig. 5, [16]). For example, frame type mortise and tenon furniture 

fully reflects the line of decorative arts, has not only the corresponding function, but can 

also play the role of embellishment, especially the exposed mortise and tenon structure 

can fill products with natural beauty style that is a manifestation of the beauty of 

technology. Breaking through inner forms of traditional mortise and tenon structure into 

new exposed structure to highlight the significant value of the visual aesthetic, this kind 

of ingenious exposed structure make furniture easier to identify and operate, detached 

conveniently through the perfect combination of art and technology, to reflect the new 

spirit of times that integrate traditional culture with modern design aesthetics, more in 

line with the modern aesthetic concepts and adapt to the modern fast way of life. 

 The mortise and tenon structure is an integral part of the traditional furniture, and a 

symbol of Chinese furniture, but the requirements of modern furniture for the mortise 

and tenon structure is not so high as to fully utilize the characteristics of the material 

itself and reduce costs by reducing the use of some structural components [17,  

pp. 155–168]. For example, the mortise and tenon structure will be more efficient by 

simplifying its form or combining some metal parts with it. Some particularly complex 

mortise and tenon structures are rarely used in modern furniture design, so there is not 

much meaning just to solve structural problems by using mortise and tenon structure, 
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people have turned to the structure and formal beauty of mortise and tenon, focusing on 

decoration.  

 

Fig. 5. Decorative function of mortise and tenon structure [16] 

5. Conclusion 

 The simple concave-convex relationship carries a profound artistic conception of 

design and cultural connotation while the mortise and tenon structure is explored from 

quiet and far deep historical background and beyond [18, pp. 70–73]. Today, in the 

vigorous development of modern furniture production, it is important to review and 

carry on the traditional culture and absorb its creams. Mortise and tenon art is of great 

significance as concave-convex pattern not only inherits the tradition, but leads us 

thinking about the future development. Through the study of mortise and tenon structure 

in modern furniture design, it can be combined with modular furniture design, use more 

modern materials to highlight its decorative force, making it more in line with the 

modern aesthetic concept, and adapting to modern pace of life, so as to realize the unity 

between the beauty of technology and art, and reflecting the new spirit which 

incorporates traditional culture with aesthetics in modern design.  
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