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Abstract: The knitted fabric suffers a deformation in its dimensions due to stretching and tension factors, transverse and 
longitudinal respectively, during the process in rectilinear knitting machines. For this reason a dry relaxation shrinkage 
procedure and prefixed thermal action are performed to obtain stable conditions in the knitting process. 

 

This paper presents a 
dynamic model to understand, explain and learn behavioral characteristics of the dry relaxation shrinkage for Bordeaux fiber. 
Six operational alternatives of shrinkage were simulated with their moments of repose. A balance loop is used to simulate and 
control the knitting dimensions and feeds each operating alternative. The presence of delays in the measurement and the 
corresponding adjustment are included. The model was validated through a sensitivity analysis. The results allow for 
identification of the best alternative operation, obtaining an estimate percentage of shrinkage for any size and model of the 
Bordeaux fiber. Implementation was made in a knitting company of Southern Guanajuato. 
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1. Introduction 

 
Llonch (2008) defines the knitted fabric as a fabric formed from a single wire mesh on itself or different threads 

interwoven. Capdevila (2002) mentions that the most unique feature of mesh fabric is its extensibility. This extensibility 
involves a deformation of the fabric and therefore a change of its original dimensions. Knit fabrics are extensible and easily 
deformable in width and length. It is important to take great care in handling fabric at all stages, whether overlaps by hand or 
machine. Before the process of overlap, the fabric should rest without tension on the cutting table, which stands for unfolded 
accordion, and let rest 24 to 48 hours approximately (Barretto, 2014).The influence of heat on the properties of the fibers is of 
great importance with respect to the textile process. In almost all synthetic fibers with increasing temperature, the resistance 
decreases and the elongation increases, typically fiber once cooled, regains its original properties. Pocoroba (2006) indicates 
that exposure of the fiber to heat can cause thermal shrinkage. Knitwear deforms relatively easily, which is one of the reasons 
for its advantages, but otherwise there is a risk that due to its deformability, permanent dimensional changes of importance 
can occur. Henning (1969) mentions that when they wish to manufacture products with stable dimensions and properties 
'easy care' is paramount to the manufacturer measure the shrinkage that may occur during use of the article and have test 
methods available. Alternative production in the textile enterprises are subjectively determined by experts struggling to meet 
the design clothing specifications. This research analyzes the various alternatives with a system dynamics approach, allowing 
explain and understand the behavior of the dry relaxation shrinkage of the fiber Burdeaux in each, identifying the best 
alternative and designing operating policies for compliance with the design specifications. 

System dynamics applied to industrial systems such as process reengineering, continuous improvement, financial 
analysis, human resource planning and organizational development; such as in Soltaninejad et al. (2012) argue that system 
dynamics is a science capable of simulation and the main objective of this method is to facilitate learning the behavior of 
systems under current and future conditions or ongoing. Baeza & Vazquez (2012) used system dynamics to validate the 
results in meeting quality specifications, through a comprehensive dynamic control system proposed. Sharma et al. (2012) 
mention the complexity of the process of policy design. Baeza & Cedillo (2010) present a statistical modeling of the dynamic 
system knitting, to estimate lead times. Le & Law (2009) describe the possibilities of using a dynamic systems model to 
simulate different transfer experience scenarios in a property management organization. 
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