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Part 1 Reading Comprehension
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In very basic terms, an inkjet printer creates a two-dimensional image by squirting ink from a
print head onto a sheet of paper moving beneath it. Imagine a printer which can apply a thin
layer of plastic instead of ink. The print head is programmed to move over a defined area in a
precise sequence, adding layer upon layer of plastic where needed. As the layers build up a solid
object is created. The technical name for this process, popularly known as 3D printing, is
additive manufacturing. Additive manufacturing has been around for about thirty years, but it
has only recently caught the imagination of the general public. It is a very exciting technology
which has the potential to impact the world in many ways.

Additive manufacturing can fundamentally improve the design of things. Traditional
manufacturing processes include cutting, moulding and joining; each has its own weaknesses
and limitations. It is difficult to carve hollow shapes into solid objects, and joints often require
additional weight and bulk. Additive manufacturing has no such compromises, because objects
are created layer by layer from a base. It can easily create complex shapes. It is no more difficult
or expensive to print a tangle of hollow plastic spaghetti than a simple cube. DThis has been
praised as one of the most significant features of additive manufacturing (Lipson & Kurman,
2013) and allows for the redesign of myriad objects. Take the plaster cast, for example, which is a
traditional treatment for broken bones. Although effective they are heavy, bulky and
uncomfortable. Jake Evill, a young New Zealand designer, has created a prototype alternative
using additive manufacturing. @It is not only more effective at supporting the broken bone, but
also “lightweight, washable, ventilated and recyclable” (Stinson, 2013) and has the potential to
replace plaster casts completely.

Additive manufacturing is potentially less environmentally damaging than the current system of
making things. Raw materials, components and products are often transported vast distances
before reaching the consumer. In contrast, 3D printers can create a final product in a single step,
removing the need to make individual components and assemble them in a factory. It means
that companies can make their products much closer to their consumers. Furthermore, additive
manufacturing makes more efficient use of raw materials, especially metals (yes, 3D printing
with metal is possible). One way of making a complex-shaped metal object is to carve it from a
solid block, resulting in significant waste. There is no such waste with additive manufacturing.
Finally, researchers in the UK have demonstrated that it is possible to build concrete structures
using additive manufacturing techniques (Le et al., 2012). Formwork and scaffolding are no
longer needed, which results in significant environmental benefits.

As with any emerging technology, additive manufacturing is not without drawbacks. The easy
availability of 3D printers, digital plans and plastic means that anyone can create, for example, a




gun. Although such guns are unreliable with current technology (James, 2013), many people are
concerned. There are also ethical issues. Because additive manufacturing techniques can be
applied with almost any material, some people are alarmed at research which aims to print
human body parts using stem cell technology (Lipson & Kurman, 2013). These examples
highlight the need for people to consider what should be made, not just what can be made.

Additive manufacturing is being used now. Did you know that Boeing’s new 787 aircraft
contains over 30 3D-printed parts (Lipson & Kurman, 2013)? Also, there is a lot of research being
carried out on its further development and application. In the future, additive manufacturing
will become commonplace, bringing many benefits but also some potential downsides.
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(7)) The benefits of additive manufacturing have been exploited for centuries.
(f) 3D-printed spaghetti is delicious.

(%) Carving metal objects from solid blocks can be very wasteful.

(-t) Each Boeing 787 airplane has an inkjet printer on board.
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(77) to describe the history of additive manufacturing

(1) to introduce additive manufacturing

() to explain why additive manufacturing has no real potential

(-t) to describe how to print your own gun using a design downloaded from the Internet
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(77) Plaster Casts have been Replaced by 3D-Printed Casts

(1) Additive Manufacturing: A New but Irrelevant Technology

(%) 3D Printing has Transformed the Global Manufacturing Industry
(&) Additive Manufacturing has an Exciting Future
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(7) the fact that a 3D printer can make both simple and complex shapes with the same
effort and expense

(1) the fact that a 8D printer can get tangled up in a bowl of spaghetti

(7) the fact that it is harder for a 3D printer to make a simple cube compared with a
complex shape

(7£) the fact that it is very expensive for a 3D printer to make a complex shape out of plastic
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(7)
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(77) spaghetti and plaster
(1) plaster and glass

(V) silk and concrete

(-£) metal and concrete
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(7) Less spaghetti is wasted

(1) It requires less transportation
(7) It doesn't need raw materials
(-t) More raw materials are wasted
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(7) the fact that Jake Evill is from New Zealand
(1) a traditional plaster cast

(%) a broken bone

(-t) Jake Evill's prototype cast



Part 2 Personal response to the writing
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What is a new technology that you know? Describe its good points and bad points. Write a
paragraph (about 80 words) in English.
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