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ABSTRACT 

    

A 3D geometric model of one-seat skeleton for upholstered furniture was created by CAD system. A linear 

static analysis was carried out with CAE system Autodesk Simulation Mechanical


 by the method of finite 

elements (FEM) simulating the loading of skeleton. The orthotropic material characteristics of pine solid wood 

(Pinus sylvestris L.) for the rails and OSB for the side plates are considered in the analysis. Two variants of 

corner joints in the skeleton (model A – staples and PVA; model B - staples, PVA and strengthening elements) 

were considered. FEA was performed with regard to laboratory determined and calculated coefficients of 

rotational stiffness of used staple corner joints. As results, the distribution of stresses (von Misses and principal), 

displacements and equivalent strains in the 3D model of upholstered furniture skeleton with staple corner joints 

are presented and analysed.  

 

REFERENCES 

 

Bodig, J. and Jayne, B. (1982): Mechanics of Wood and Wood Composites, Van Nostrand Reinhold Co. 

Inc., New York. 

 

Dai, L., Zhang, J., Quin, F. (2008): Lateral and Tensile Resistances of Glued Face-to-face Joints in Pine 

Plywood and Oriented Strandboard, Forest Products J., Vol. 58, No.3, 50-54. 

 

Erdil, Y. Z., Zhang, J., Eckelman, C. A. (2003): Staple Holding Strength of Furniture Frame Joints 

Constructed of Plywood and Strandboard, Forest Products Journal, 53(1), 70-75. 

 

Erdil, Y., Kasal, A., Eckelman, C. (2008): Theoretical Analysis and Design of Joints in a Representative 

Sofa Frame Constructed of Plywood and Oriented Strand Board, Forest Products J., Vol. 58, No.7/8, 62-67. 

 

Genchev, Ya. (2017): Special Productions and Wood Products. Production of Upholstered Furniture, 

Publish house – Univ. of Forestry, Sofia, in print (in Bulgarian). 

 

Hristodorova, D. (2017): Stiffness Coefficients in Joints by Staples of Skeleton Upholstered Furniture, 

Innovation in Woodworking Industry and Engineering Design (INNO), in print. 

 

Kasal, A. (2006): Determination of the Strength of Various Sofa Frames with Finite Element Analysis, G.U. 

Journal of Science, vol.19, No.4, 191-203. 

 

Мarinova, А. (1996): Methodology of Stress and Strain Furniture Structure Analysis, Proceeding of 

International Science Conference "Mechanical technology of wood", Sofia, 257-267 (in Bulgarian). 

 

Pěnčík, J. (2014): Modelování Dřeva Pomocí Ortotropního Materiálového Modelu s Kritérii Porušení, 
Stavební Obzor, No.1–2, 6-7 (in Slovak). 

 

Thomas, W. (2003): Poisson’s Ratio of  an Oriented Strand Board, Wood Sci. Tehnology, Vol. 37, No.3,  

259-268. 

 

Zhang, J., Quin, F., Tackett, B. (2001a): Bending Strength and Stiffness of Two-Pin Dowel Joints 

Constructed of Wood and Wood Composites, Forest Products Journal, Vol.51, No.2, 29-35. 

 

Zang, J., Lyon, D., Quin, F., Tackett, B. (2001b): Bending Strength of Gusset-Plate Joints Constructed of 

Wood Composites. Forest Prod. J., Vol.51, No.5, 40-44. 

 

Zhang, J., Erdil, Y., Eckelman, C. (2002): Torsional Strenght of Dowel Joints Constructed of Plywood and 

Oriented Strandboard, Forest Products Journal, Vol.52, No.10, 89-94. 

 

Wang, X. (2007a): Designing, Modelling and Testing of Joints and Attachment Systems for the Use of OSB 

in Upholstered Furniture Frames, PhD thesis, University Laval, Quebec, Canada. 



 

 

 

 

Wang, X., Salenikovich, A., Mohammad, M., I. Echavarria, J., Zhang. (2007b): Moment Capacity of 

Oriented Standboard Gusset-Plate Joints for Upholstered Furniture. Part 1. Static Load. Forest Products 

Journal, Vol.57, No.7/8, 39-45. 

 

Wang, X., Salenikovich, A., Mohammad, M. J., Zhang. (2007c): Moment Capacity of Oriented Strandboard 

Gusset-Plate Joints for Upholstered Furniture. Part 2. Fatigue Load. Forest Products Journal, Vol.57, 

No.7/8, 46-50.  

 

Wang, X., Mohammad, M., Salenikovich, A., Knudson, R. and J. Zhang. (2007d): Static Bending Strength 

of Metal-Plate Joints Constructed of Oriented Strandboard for Upholstered Furniture Frames. Forest 

Products Journal, Vol.57, No.11, 52-58.  

 

Wang, X., Salenikovich, A., Mohammad, M. (2008): Out of Plane Static Bending Resistance of Gusset-

Plate and Metal-Plated Joints Constructed of Oriented Strandboard for Upholstered Furniture Frames, 

Forest Products Journal, Vol.58, No.3, 42-49. 

  

www.autodesk.com - Autodesk Simulation Mechanical 2015 – user manual. 

  


