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ABSTRACT: The demand for composite components is rapidly increasing by a simultaneous demand for increasing component
performance. Compared to established construction materials, production technologies in the composite field often have a lower
technological maturity. Current production technologies for fiber reinforced plastics (FRP) are using 3D multi-layer textile preforms.
The preform production is often characterized by high manual workload. High level of automation, including automated quality
assurance, is often cost-effective only at high volumes. In the highly innovative EU and OP.EFRE funded “CarboLase”-project ITA
RWTH Aachen University and Fraunhofer ILT are developing in corporation with industry partners the future fully automated
preforming process chain. Sensors as well as flexible software and hardware interfaces are integrated in the process chain, enabling
the transfer of product and process data along the process chain. One core innovation is the combination of productive 2D CNC
cutting, high-precision laser material processing of the textile preforms by ultra-short pulsed laser radiation and a fully automated
application of metallic fasteners into the preforms. The technologies are integrated in a single robot cell.
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KOMPOZITLERIN TAM ZAMANINDA URETIMI IiCIN LAZER VE TEKSTIL
TEKNOLOJILERININ BIRLESTiRILMESI

OZET: Kompozit bilesenlere olan talep, artan bilesen performansiyla simultane bicimde hizla yiikselmektedir. Mevcut yapi
malzemeleriyle kiyaslandiginda, kompozit alaninda daha az teknolojik olgunlagsma goriilmektedir. Giincel iiretim teknolojileri lif
takviyeli plastiklerin (FRP) iiretiminde ii¢ boyutlu ¢ok katmanli tekstil kaliplari (preform) kullanilmaktadir. Kalip tiretimi ¢ogunlukla elle
yapilan is yiikii olarak nitelendirilmektedir. Otomatik kalite giivencesi iceren yiiksek seviye otomasyon ¢ogunlukla yiiksek hacimli
iretimlerde daha uygun maliyetli olmaktadir. Son derece yenilik¢i, AB ve OP. EFRE tarafindan desteklenen “CarboLase” projesinde,
ITA RWTH Aachen Universitesi ve Fraunhofer ILT endiistrideki isbirlikgileri ile birlikte gelecegin tamamen otomatiklesmis siirec
zincirini gelistirmektedir. Esnek yazilimlar olarak sensorlerin ve donamim arayiizlerinin siire¢ zincirine entegrasyonu, iiriin ve siireg
bilgisinin siire¢ zinciri boyunca iletimini saglamaktadir. Diger esas yenilik ise yiiksek verimli 2D CNC kesimin, Ultra kisa atiml lazer
1simast ile tekstil kaliplarinin yiiksek hassasiyetli lazer malzeme islenmesinin ve kaliplara metalik hizlandiricilarin tamamen otomatik
olarak uygulanmasinin birlestirilmesidir. Teknolojilerin tamamu tek bir robot hiicresinde entegredir.
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