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ABSTRACT 

Sewing threads which are ply, cord or cable yarns form an 如portant stress member 丘 

the seam of garments and other fabric assemblies. OEe steady rise in production rates 

the expanding applications of textile materials and the arrival of modem high spee 

machines with specific functions have resulted in m 水ing increasing demands on th( 

performance of sewing threads. This has not only necessitated the production of bette 

quality threads but also has brought into focus the 面portance of the tec加ologiロ 

prope血es of the thread that influence its performance. 

OEe needle thread in a lockstitch machine amongst various sewing machines, is subjecte 

to higher stress which is the major constraint to any increase in machine speeds. Tb 

se引[n produced on 面s machine is also more prone to pucker due to higher sewm 

tensions. Considering these aspects, the lockstitch machine was selected for the presei 

study. 

OEe needle thread dyn別皿ic sewing tension and the reduction in thread strength are ti 

two factors that can provide useful information on the 血portant aspects of high spe< 

performance of sewing threads. Though there have been many studies on these tv 

aspects. little has been suggested on the engineering of threads for better sewing ai 

seam performance. The mec比tnism by which the tensile and 伍ctional properties of t 

thread and machine parameters I永e the compensating disc te価ioner settings influence 

(i)  



sewab証ity is not fWly known. OEese can be a町ibuted to the fact that there have been 

very little reseanぬ on the むnomics of the machine with reference to the way in which 

the thread and the fabric mechanical p胆per妃s aLect it. OEe present 	work is, 

therefore, aimed at investigating such unexplored aspects of the performance of sewing 

血肥ads. OEe objective of the work is to study the mechanism of genert功on of みル虹扉C 

sewing tension and that of the thread strength reduction in order to have a 伽証ly 

切mprehensive knowledge on the pe加rmance of sewing threαム． 

OEe generation of dynamic sewing tension and the withdrawal of thread fflom the 

compensating disc tensioner during the stitch forming process have been analysed by 

employing the theories on strain wave propagation which explain the influence of load- 

吻nga如n relation of materials on their be/za而ur at high n引ぞs of loaガng. Accordingly, 

the diLerence in the behaviour of polyester and cotton threads at high sewing speeds can 

be attributed to the difference in their load-elongation relation. 

OEe dynむ面C needle thread tension for polyester and cotton 比Lr（盟 ds has been mα巧ured 

using a semiconductor strain gage based tensiometer fabric吐ed for 面s purpose 組id 

inte加ced to a 386 Personal co州purer to enable con庇uous recon伽g of the tension data. 

OEe needle thread tension along with static tension at the disc tensioner and the stitch 

tightening ratio clearly indicate the influence of modulus, the shape of the load- 

elongation curve and the thread-metal frictional pr叩erty of the thread on the peak 

比山ions and the let-off bebavi叫r of the thread. OEe variations in the peak tension along 

with their traces over a stretch of 75 stitches highlights the limitations of the present 

thread let-oL system. 



Studies on the thread strength of sewn threads show that 山ere is signifficant reduction 』 

its tenacity，面tial modulus and toughness．切ngitudinal and cross-sectional mvestigatioi 

of the sewn threads show that the reduction is mainly due to the structural damage < 

thread. OEls is supported by the strength reduction and SEM studies of the constitue」 

fibres. 

OEe thread s伽ctural propeだ犯si永e its size, twist, nu川カer ofplies and戸bre denier ar 

strength andfabric tightness have been 	to have signifficant effect on thread strengl 

reduction. 
(iii) 
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