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: How did you learti about the fuur?
: I learnt it from the Trade Falrs

: That sounds great. ol ik A sl
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: That is right. The Intcmetk,can help aloti

cleaning, watermg the ﬂowers, etc But do you thmk water can be used as a euttmg tool?




] SCIENTIFIC READING

Water as a Cutting Tool

Ever thought of water, whose versatility has never been in question, being used as a liquid
knife?

A recent experiment has proved that indeed water jets can cut metals

aluminium,
granite and just about any other material, the same way as an electrically—operated sawing machine
or laser would.

The discovery of this technique goes to an Indian scientist, Dr. Mohan Vijay of National
Research Council of Canada, who works with water jet cutting tools whose blade is a high
pressure stream of water. It generates as powerful as 150kw of power, propels up to 80 litres of
water a minute through a nozzle, which is usually thimble—shaped and varies in size from 0.076
to 0.635mm in diameter. Leaving the nozzle at pressures up to 310 megapascals (45,000 psi),
the water jet is capable of quickly slicing through most
materials without much mess, waste, or disturbance to
surrounding material. “The industrial applications for
water jet cutters are enormous, "says Vijay.“And though
they have been around for more than a decade, recent
developments in high pressure pumps have made these
cutters more reliable, and thus more economically
reasible, than ever,” he says.

They are already widely used for tough cleaning

jobs (like knocking marine growth from off shore oil rigs)

Figurel-1 produced by water cutting  4nd are starting to be used in the mining industry. Jet
cutters, which are working in several countries, can slice through concrete and could be of use in
the construction industry, especially for the disposing of the debris left when a building is torn
down.

But jet cutters can also handle jobs requiring more finesse. A precision instrument capable
of accurately cutting fur, aluminium sliding, rubber and other materials has been developed. He
says, ‘The nozzle of the instrument is made of artificial sapphire, looks like a tiny glass bead, and
measures less than 0.076mm in diameter.”

Dr. Vijay says the stream of water shooting out of this nozzle can cut most material as well
as a knife can, but without many of the problems encountered in mechanical cutting.” There are

no blades to dull in the water jets, he says.

2
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.....................................................

“There is a growing demand for this type of precision instrument in the manufacturing
sector,”Vijay says. “The prospects are good, and already they have quite a few customers,

especially from the cleaning industry, "he adds.

N ew Words

# versatility [.vo:sa'tilati]
jet [d3et]

# saw [s0:]

# blade [bleid]

# propel [pro'pel]
litre [li:ta(r)]

# nozzle ['nozl|

# thimble—shaped
megapascal ['mega ‘peeskal|
psi = pounds per square inch
disturbance [dis'te:bans]
feasible [fi:zabl]

# marine [ma'ri:n|

# offshore ['2(:)f[2:]
slice [slais]
dispose [dis'pauz|

# debris ['debri:, 'deibri:]

# finesse [fi'nes]|

# sapphire ['seefaia]

# bead |bi:d]
dull [dal]

be around
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® Notes

1. Ever thought of water, whose versatility has never been in question, being used as a
liquid knife?

T F BT LB WS T have you, #] 7 whose 51 F3F PR E P 1E M A), HEFT1EH water,
being used as a liquid knife #9454 4% 4584 , 5 thought of 951,

2. The discovery of this technique goes to an Indian scientist, Dr. Mohan Vijay of National
Research Council of Canada, who works with water jet cutting tools whose blade is a high
pressure stream of water.

Go to fEM AT 4T B iR EE A% A “VH 2 F ", Dr. Mohan Vijay of National Research Council of
Canada /& an Indian scientist ([ fiLi%, 1M who works with water jet cutting tools whose blade
is a high pressure stream of water 4 3F B & 14 5€ i A1) , 1841 567717 scientist,

L earn Some More

eI tenlL L [ e

B Exercises

‘ﬂ Reading Comprehension: Choose the best answer to the questions.

(1) How many kinds of material that can be cut by water jet were mentioned in this passage?

A3 B.5
C.9 D. 4
(2) According to this passage, in which field are water jets already widely used?
A. Mining industry B. Cutting metal
C. Cleaning jobs D. Construction industry

(a4



(3) What’s the main reason that the precision instruments are needed to cut some
materials?
A. Because they work more reliable.
B. Because they produce no waste.
C. Because there are no blades to dull.
D. Because they cut more accurate.
(4) What’s the main idea of the author for the water jets?
A. Develop this kind of cutting tool.
B. Exist many problems.
C. Only can be used in some fields such as cleaning jobs.
D. Still cannot satisfy our demand.
(5) Usually, what is the size of the nozzle of a water jet in diameter?
A. More than 0.076mm B. Less than 0.076mm
C. 0.076 to 0.635mm D. More than 0.635mm

d There are 20 incomplete statements here. You are required to complete each
statement by choosing the most appropriate answer from the 4 choices marked A,B,C
and D.

(1) He was eager to make some extra money, since during these years he could hardly live on
his .
A. little wage  B. few wage C. wage D. wages
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(2) Most of the houses in the village were burnt to during the war.
A. an ash B. the ash C. ash D. ashes
(3) The students at colleges or universities are making for the coming New Year.

A. many preparations  B. much preparation

C. preparations D. preparation
(4) The police investigated those about the accident.

A. stander—by B. standers—by C. stander—bys D. standers—bys
(5) Physies ______ with matter and motion.

A. deal B. deals C. dealing D. are
(6) She is such an irritating woman, I don’t know how you can her.

A. put up B. stand up to C. stand with D. put up with
(7) It was purely chance that the mistake was discovered.

A.in B. for C. by D. from
(8) The magician picked several persons from the audience and asked them to help him

with the performance.

A. by accident B. on occasion C. on average D. at random
(9) Some areas, their severe weather conditions, are hardly populated.
A. but for B. in spite of C. due to D. with regard to

(10) The construction of the new building will cost 1,000,000 dollars, and it’s not easy

to get so much money.

A. at last B. at most C. at least D. at large
(11) A new teacher was sent to the village in place of one who had retired.

A a B. the C. an D. its
(12) Virtue and vice are before you; leads you to happiness, to misery.

A. the former,latter B. a former.a latter

C. the former,the latter D. former,latter
(13) of the buildings were ruined.

A. Three fourth B. Three four C. Three—fourths D. Three—four
(14) There are several pretty girls standing under the tree, but are known to me.
A. neither B. none C. no one D. all

(15) The price was very reasonable; I would gladly have paid he asked.
A. three times much as B. three times as many as
C. as three times much as D. three times as much as
(16) the child expresses his interest in an activity, the stronger it will become.
A. The more frequent B. The frequenter
C. The more frequently D. the frequentlier
(17) The photographs of Mars taken by satellite are taken from the earth.
A. clearest than those B. clearer than that
C. much clear than those D. much clearer than those
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(18) It is that I would like to go to the beach.

A. so nice weather B. such nice weather

C. so nice a weather D. such a nice weather
(19) She can speak in front of Mack, but she can’t eat in his restaurant.

A. free, free B. free, freely C. freely, free D. freely, freely
(20) It was late in the evening that the students returned to the dormitories.

A till B. before C. when D. not until

Translate the following sentences into Chinese.

(1) Tt generates as powerful as 150kw of power, propels up to 80 litres of water a minute through
a nozzle, which is usually thimble—shaped and varies in size from 0.076 to 0.635mm in diameter.

(2) Computer—Aided Design (CAD) is concerned with the application of digital computers
and computer—based techniques to the design of engineering systems.

(3) The term CAD was used initially to describe the application of computers to any design
calculation; it has now taken on a more specific meaning referring to interactive systems where
the designer and the computer are working together in an intimate partnership.

(4) Using CAD systems the engineer is able to explore new ideas and techniques, with design
results being rapidly communicated back to him in a graphical or typewritten form.

(5) As well as providing analysis and synthesis procedures, the use of CAD also enables the

engineer to document his designs and generate checking facilities.

7\
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| SUPPLEMENTARY READING

Keystone Forging Company

The Forging Process

Forging is a process of making parts by shaping metal under pressure to produce a finished
shape. This is probably the simplest and traditionally the most ancient of the metal —working
crafts. Basically the process is one of simple compression. Forging may be effected either
between closed or open dies, depending on the complexity of the part to be produced, and is
quite often carried out by means of simple pair of flat—faced dies. Each piece is heated to well
over the critical temperature, then shaped until the final product reaches our customer’s exact
specifications. The finished product is much more reliable for strength and quality than a similar
product produced by casting, stamping, or machining.
Forging offers these distinct advantages

*Inherent high strength and structural integrity

*Improved mechanical properties

*Minimal metal waste saves material

No hidden flaws

- Affordable method of forming difficult materials

+Cost—efficient production of complex shapes

»Combination parts can be forged in one step
Our History and Performance

Keystone Forging Company was established in 1893 to meet the needs of Pennsylvania. The
art of forging metal is a tradition at Keystone Forging, and all of our products are built with the
expertise necessary to accommodate various industries. Each customer”s specifications are
carefully transformed into a cost—efficient reality. Every part we create is a representation of our
overall dedication to craftsmanship. As a result of our performance over the years, we have
established a strong reputation nationally for quality and service.
Production Capacities

The forging of large components between open dies is usually effected by very powerful
hydraulic presses. Typical values of the force between the dies of large hydraulic presses are of
the order 10,000 to 20,000 tons, whilst the cup of a large forging hammer can weigh up to
40,000 lbs, giving an impact blow of the order of 40,000 tons.
Our Forging Equipment

«Gravity Hammers 500 to 6,500 lbs



+23 kinds of Die Forging

+Mechanical Press 500 to 1,300 tons

Our Material Capacity

- Ferrous Carbon up to 40 lbs

- Alloy up to 40 lbs

-Stainless up to 20 lbs

+Copper base alloys up to 40 lbs
Products

Keystone Forging Company produces a variety of products for a broad range of industries.
We can quote on quantities as small as one, or as large as hundreds of thousands. Our
capabilities as a full-service quality job shop range from initial engineering service to delivery of
the finished forged and machined product. Our years’ experience in the metal forging field has
enabled our company to offer the support that customers demand to meet their manufacturing

requirements.

Figurel-2 products made by Keystone Forging Company

Contact Us
Keystone Forging Co.
PO Box 269
215 Duke St.
Northumberland, PA 17857
Phone: 570-473-3524
Fax: 570-473-7273

E-mail: sales] @keystoneforging.com



