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ABSTRACT
The main objective of this work is to adapt Jacquard technology in weaving songket and consequently improves its quality. A Dornier rapier loom equipped with Staubli Jacquard was used to weave the songket. The use of this state-of-the-art technology is able to increase songket productivity tremendously  compared to hand-loom weaving. New techniques were also introduced at improving songket quality which had not been done by weavers of the hand loom. First, is the introduction of other base weave instead of only plain weave. With this base, colour effect on any shape can be accomplished. Second, long float of metallic thread at the back of songket fabric can be stitched or hidden away resulting in a very neat backing of songket. Another novel technique is creating a reversible songket which can be worn on either side. Overall, this method can also reduce the production cost; hence, creating new opportunity to songket weaver to market long-length and quality songket at international level.
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1.
INTRODUCTION
Songket is one of the most distinguish Malay inheritance which has been passed down from one generation to another. It is a fabric with supplementary gold-coloured weft worked into intricate designs and motifs. Traditionally, songket was woven using silk. In modern times polyester staple yarn is popularly used for weaving low cost songket. (Salleh, 2000). 
The type of loom used to weave songket in the East Coast of Malaysia is a two-harness handloom which employs a flat warp beam. The songket hand-weaving is a very time consuming process. A piece of songket normally needs about two weeks to complete from warping to weaving. A more complicated one need as much as three months to complete.
Today songket is a popular choice for the Malay wedding costumes and is also presented by the groom to the bride as one of the wedding gift. It is also worn on other special celebrations. Craft items for souvenirs and gifts are also made using songket. Nevertheless, there are several problems associated with the songket weaving industry in Malaysia. The main one is the imported songket from Thailand, Indonesia, Pakistan and India. Most of these imported songket are very much cheaper in price compared to the local one. It is due to cheap labour in these places and also some songket are woven on motorised shuttle loom which can produce several pieces of songket in a day.
This work aims at improving the productivity and quality of songket by utilising state-of-the-art weaving technology. Electronic Jacquard shedding technique was used to weave the songket.  The design was drawn on the Window paint program and transferred to a Jacquard software. A Dornier rapier loom was used in weaving the songket. All weaving processes were done in collaboration with a weaving company in Banting, Selangor.

2.
LITERATURE REVIEW 

Songket is derived from a cloth processing technique called ‘menyongket’, which in Malay means the art of adorning gold and silver threads on silk weavings in the form of floral patterns (Anon, 2007). The weaving is painstaking for it involves an intricate and complicated process of simultaneous interlacing vertically stretched parallel warp threads at right angles with horizontally parallel gold threads with alternate silk threads as the ground weave.

According to Husain (1989), songket is a woven fabric that use gold or silvered coloured thread for its motif or pattern on fabrics. Ghazali, (1993) added that songket came from the word ‘sungkit’ which means the method of ‘menyungkit’ by using lidi or slices of nibung through warp threads on the surface of weave. Selvanayagam (1990) in his writing about songket as Malaysia's woven treasure described it as a rich luxurious, ceremonial fabric, handwoven in silk or cotton, and intricately patterned with gold and sometimes silver threads which stand out in subtle relief on the background cloth.
The songket has to go through several stages before it becomes a piece of fabric. The general method of songket production generally consists of eight processes as shown in Figure 2.1. These complex material preparing and weaving techniques involved in producing songket have been preserved over the centuries. The most important part is the process of making songket patterns (menyongket). It is done by arranging the ribs of the coconut leaf or split of ‘nibung’ in between of the warp threads. This is done for the weft floats to pass on top of as many as three or five ends, with one end to hold them down. This is known as ‘tekat 3’ or ‘tekat 5’ which will give a special visual characteristic to songket patterns. Most of the weavers tend to copy old songket designs and sometimes memorise the patterns and the motifs in songket weaving are taken from the traditional Malay songket, handed down from generation to generation.
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Figure 2.1: Process of Making Songket

The beauty of songket lies in its intricate design and motifs produced. There are more than a hundred traditional motifs on songket fabrics. The songket motifs found in Malay textile art depict the journey and the history of the Malay people in creating their culture identity. Traditional weavers lived in rural villages surrounded by varieties of fruit trees. As a result, most of the motifs in songket were named after birds, trees and flowers. Earlier motifs had Indian influence due to great impact of Indian civilisation on the Malay Peninsula, however with the introduction of Islam, most motifs were stylised and modified since Islam discourages the realistic portrayal of animals and human figures in art. Later, most of the motifs were based on floral and other decorative elements (Mohd Nawawi, 1989), (Selvanayagam,1990).
Weaving process is done on a handloom called ‘kek tenun’. The weaver will move the treadles with feet and a shuttle called ‘torak’, with two plies of gold threads in it, is thrown through shed (Selvanayagam,1990). Then, the ‘belira’ is removed and the gold threads are inserted and pressed into place by the batten. This is followed by two rows of plain weave to bind the gold thread in. The process is repeated until the songket patterns are formed. The weaving technique, and hence the productivity of songket fabric remains the same since the old days. Thus, the cost of songket is mostly on its labour rather than the material. With labour getting scarce and expensive, imported songket is gaining popularity because of its low cost.
In terms of development, Perbadanan Kemajuan Kraftangan in 2005 bought two Jacquard looms and placed them in Trengganu to weave songket mechanically. They also announced that they will set-up an institution for R&D for songket in Terengganu (Idris, 2004). However, the capability of the looms has not yet been thoroughly explored due to lack of technical expertise. Recently in 2008 they bought several reconditioned semi-mechanised loom, also equipped with Jacquard to weave songket. Nevertheless, this can be considered as one step backward because the weaving is done manually, which will require minimum about 5 days of weaving for a piece of songket. Hence production speed is still far from those imported songket woven on mechanical loom which can produce about one piece per hour. 
It is suspected that imported songkets are also woven using Jacquard shedding but most of the Jacquard looms used are those that are the coarse-pitch, which has some disadvantages compared to the state-of-the-art Jacquard. Earlier, the quality of its songket is also quite inferior to the handwoven songket; the motifs were those of geometric design with little resemblance to songket motif. However,  today Malay motifs can be seen on songkets from India or Pakistan. It is suspected that Malaysian traders have been supplying the motifs. This fact is strengthened by a general survey in Trengganu that found almost 80% of the songket sold there are imported songket. (W. Mohamad, 2007).
3.
METHODOLOGY 
Weaving was done at a textile mill because UiTM do not have a proper loom for this project. A textile company in Banting was identified as a partner in weaving trial. A state-of the art Dornier rapier loom equipped with 1344 X 2 hooks Staubli Jacquard was used, identified to be suitable for this project. Earlier experiment was to just to do trial weaving and look at the capability of the loom. The basic specification for the songket fabrics is shown in Table 3.1.

Table 3.1: List of Specification of the Songket Woven for this Project
	Yarn Specification

	Warp Yarn
	100% Polyester 30’s

	Weft Yarn
	2 ply polyester 60/2’s

	Ends/cm
	34

	Picks/cm
	34


There were five processes involved in this project. Figure 3.1 shows the flow processes for this project. Songket pattern was designed using Window Paint Program with grids as shown in figure 3.2. When completed with certain pattern repeat to accommodate Jacquard hooks used, the pattern was edited using EAT-DesignScope Jacquard software.  The software is used to designate or translate each square of the songket pattern to Jacquard weaving requirement. Finally the edited design is fed to Jacquard and weaving process can start.
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Figure 3.1: Flow Process of Weaving Songket
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Figure 3.2: An Example of Basic Pattern for Songket Using Window Paint
Several experiments were conducted at improving songket quality and these are:

· Using other than plain weave as base weave – several base weaves such as matt, twill and satin were experimented.
· Reducing the gold-coloured yarn float at the back of songket fabric – several stitching of float at the back of songket was experimented.
· Producing a double face songket – an experiment with a design to create a double face songket was also conducted.
4.   RESULTS AND DISCUSSIONS 

Several weaving trials were done to evaluate the capability of the machine. A Basic songket motif was designed based on a repeat of 38 squares as shown in Figure 4.1(a). The design was woven using songket ‘tekat 5’ and for the trial run, the available warp on the loom (grey coloured for upholstery) was used. Plain weave ground was used. An example of woven songket produced from the design is shown in Figure 4.1(b). 
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Figure 4.1: Songket Design and Woven Songket Fabric
Besides plain weave, the normal weave for songket base, several other weaves were experimented. The weaves such as matt, twill and satin were used and the best was found to be twill 2/1. The other base weaves are not suitable because longer float cause the binding of the metallic thread to become loose. Figure 4.2 shows the effect of twill 2/1 weave as songket base.  It can be seen that if a twill 2/1 is used, the colour of the warp will prevail and seen as songket base and if a twill 1/2 is used, the weft colour will prevail and seen as the base. 
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Figure 4.2: 
Songket with Twill Base Weave 
One of the problems with certain songket design is the long float of metallic thread at the back of the fabric. To reduce the floats, they can be stitched at certain intervals. Several experiments were conducted to stitch the metallic thread from every 5, 10, 20 and 30 squares in satin manner. For comparison, a normal songket was woven using the design shown in Figure 4.3 (a). At the same time, a songket with full stitching (5 squares) was also woven for comparison. A neat stitching at the back of songket fabric was accomplished as shown in Figure 4.3 (b).
The neatest stitching effect is formed by distributing the stitching resembling satin-5 effect but the closer the stitching is, the lighter base colour becomes and looks like the songket background fades a little. On the other hand, the stitching effect creates a little lustre on the surface of the fabric which is visible at certain angle. It was also found that stitching up to 20 squares produce nice backing and acceptable in most designs.
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Figure 4.3: Comparison of Non-stitched and Stitched Songket Backing

The stitching on songket in Figure 4.3 was done on a plain weave background. Similar stitching on twill was also experimented. Again, a full songket design is created and this songket was woven using ‘tekad 3’. The woven songket from this design is shown in Figure 4.4 and the stitching effect of 20 squares was used.
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Figure 4.4: Songket with Twill Background with Stitching at the Back
Finally, a double face songket was designed and woven. To design a double face songket, the metallic thread weaves are made to change its surface. Basically the gold coloured thread will form a positive motif on one surface and a negative motif on the opposite side. The weave for ‘tekad 3’ made for the top will be reversed when it is at the back of the fabric. Hence it is essential to have a design with the songket motif that is almost balance on the face and the back of the fabric. Figure 4.5 shows the face and the back of the reversible songket respectively. It can be seen that both surface shows songket motif and both sides can be worn.
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Figure 4. 26: 
Comparison of Face and Back of a Reversible Songket
There is a misconception that mechanically woven product can wipe out the traditional hand weaving songket. While it can be true to some degree, this technique cannot weave exclusive songket using multi-colour metallic yarn. Also, without using this technology, songket fabrics are being imported anyway from other countries. This has reduced greatly the competitiveness of local songket weaver.  It is also hoped that with this technology, songket weaver can compete with the imported songket in terms of productivity and quality. It can complement them by having a source of weaving long yardage songket while maintaining the hand weaving techniques for the exclusive songket product. Hence, songket will no longer have to be imported and it should not be because it is a Malay heritage and should be made locally.
5.   CONCLUSIONS 
It can be concluded that songket weaving using state-of-the-art Jacquard technique is successful in weaving songket fabric with very high productivity as well as improved quality. The productivity can be increased tremendously at an approximate rate of 5 to 6 m per hour. Weaving by machine can save time hence the labour cost and it is also important when weaving long yardage or multiple pieces of songket with consistency especially in its quality. 
Besides having very low defects, some novel improvement which cannot be attained with hand-loom weaving was also easily accomplished using Jacquard shedding. With these improvements, it is anticipated that the production cost of songket can be reduced and this can open up new opportunity for songket weaver to market long length, quality songket even at international level without disrupting the exclusive hand-made songket.  
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