Additive Manufacturing

GE, the world’s largest manufacturer, is on the verge of using 3-D printing to make jet parts.

General Electric is making a radical departure from the way it has traditionally manufactured things. Its aviation division, the world’s largest supplier of jet engines, is preparing to produce a fuel nozzle for a new aircraft engine by printing the part with lasers rather than casting and welding the metal. The technique, known as additive manufacturing (because it builds an object by adding ultrathin layers of material one by one), could transform how GE designs and makes many of the complex parts that go into everything from gas turbines to ultrasound machines.

Additive manufacturing – the industrial version of 3-D printing – is already used to make some niche items, such as medical implants, and to produce plastic prototypes for engineers and designers. But the decision to mass-produce a critical metal-alloy part to be used in thousands of jet engines is a significant milestone for the technology. And while 
3-D printing for consumers and small entrepreneurs has received a great deal of publicity, it is in manufacturing where the technology could have its most significant commercial impact. Each engine will use 10 to 20 nozzles; GE needs to make 25,000 of the nozzles annually within three years.

GE chose the additive process for manufacturing the nozzles because it uses less material than conventional techniques. That reduces GE’s production costs and, because it makes the parts lighter, yields significant fuel savings for airlines. Conventional techniques would require welding about 20 small pieces together, a labor-intensive process in which a high percentage of the material ends up being scrapped. Instead, the part will be built from a bed of cobalt-chromium powder. A computer-controlled laser shoots pinpoint beams onto the bed to melt the metal alloy in the desired areas, creating 20-micrometer-thick layers one by one. The process is a faster way to make complex shapes because the machines can run around the clock. And additive manufacturing in general conserves material because the printer can handle shapes that eliminate unnecessary bulk and create them without the typical waste.

Breaking with traditional manufacturing techniques, such as casting and machining material, gives GE product designers far greater flexibility. Additive manufacturing machines work directly from a computer model, so people can devise completely new shapes without regard for existing manufacturing limitations. “We can make configurations that we just couldn’t before,” Little says.

GE engineers are starting to explore how to use additive manufacturing with a wider range of metal alloys, including some materials specifically designed for 3-D printing. GE Aviation, for one, is looking to use titanium, aluminum, and nickel-chromium alloys. A single part could be made of multiple alloys, letting designers tailor its material characteristics in a way that’s not possible with casting. A blade for an engine or turbine, for example, could be made with different materials so that one end is optimized for strength and the other for heat resistance.

For now, GE’s engine nozzle – a part small enough to fit in the palm of your hand – will be the first big test of whether additive manufacturing can revolutionize the way complex high-performance products are made.
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on the verge of smth – на грани чего-либо
departure – отход
jet engines – реактивный двигатель

niche – ниша (сегмент рынка)
entrepreneur – предприниматель
yield – количество произведённого продукта; давать результат, приводить (к чему-либо)
around the clock – круглосуточно
eliminate – исключать
bulk – масса; бòльшая часть

without regard for – не учитывая

Useful expressions and phrases
1) Краеугольный камень – milestone
2) Наиболее значительный коммерческий эффект – the most significant commercial impact
3) 1000 деталей ежегодно – 1,000 of the parts annually
4) Традиционные технологии – conventional techniques
5) Лопатка турбины – turbine blade
6) Это даёт значительную экономию топлива. – That yields significant fuel savings.
7) Большая доля материала превращается в отходы. – A high portion of the material ends up being scrapped.
8) Станок может работать круглосуточно. – The machine can run around the clock
9) Можно разрабатывать новые формы изделий, не заботясь о существующих технологических ограничениях. – People can devise [develop, design] new shapes of products without regard for existing manufacturing limitations.
10) Это будет первым большим испытанием для аддитивных технологий. – It will be the first big test for additive manufacturing.
