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Learning Situation

What machinists do

Focus of the situation

This class will discuss the job employment of machinists in the mechanical manufacturing field
in terms of work procedures, job safety, and job prospects. [ KiFM L IEA 7 L1EZ4 W ET
STy T iDL L 179 118 ]

Field work

How much do you know about employment opportunities related to the mechanical trade?

What are you going to do in the future? Make a PPT and prepare for an in-class presentation.
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Part A Reading

Machinists use machine tools, such as lathes, milling machines, and machining centers, to
produce precision metal parts'. Although theé may produce large quantities of one part, precision
machinists often produce small batches or one-of-a-kind items. They use their knowledge of the
working properties of metals and their skill with machine tools to plan and carry out the operations
needed to make machined products that meet precise specifications”.

Before they machine a part, machinists must carefully plan and prepare the operation’. These
workers first review blueprints or written specifications for a job. Next, they calculate where to cut
or bore into the workpiece, how fast to feed the metal into the machine, and how much metal to
remove. They then select tools and materials for the job, plan the sequence of cutting and finishing

“operations, and mark the metal stock to show where cuts should be made”.

After this layout work is completed, machinists perform the necessary machining operations. They
position the metal stock on the machine tool—drill press, lathe, milling machine, or other type of
machine—set the controls, and make the cuts. During the machining process, they must constantly
monitor the feed rate and speed of the machine. Machinists also ensure that the workpiece is being
properly lubricated and cooled, because the machining of metal products generates a significant amount
of heat. The temperature of the workpiece is a key concern because most metals expand when heated;
machinists must adjust the size of their cuts relative to the temperature’. Some rare but increasingly
popular metals, such as titanium, are machined at extremely high temperatures.

Machinists detect some problems by listening for specific sounds—for example, a dull cutting tool
or excessive vibration. Dull cutting tools are removed and replaced. Cutting speeds are adjusted to
compensate for harmonic vibrations, which can decrease the accuracy of cuts, particularly on newer high-
speed spindles and lathes’. After the work is completed, machinists use both simple and highly
sophisticated measuring tools to check the accuracy of their work against blueprints.

CNC machinists

Some machinists, often called production machinists, may produce large quantities of one part,
especially parts requiring the use of complex operations and great precision. Many modern machine
tools are computer numerically controlled (CNC). Frequently, machinists work with computer-
control programmers to determine how the automated equipment will cut a part. The programmer
may determine the path of the cut, while the machinist determines the type of the cutting tool, the
speed of the cutting tool, and the feed rate. Because most machinists train in CNC programming,
they may write basic programs themselves and often modify programs in response to problems
encountered during test runs’. After the production process is designed, relatively simple and
repetitive operations normally are performed by machine setters, operators, and tenders.

Some manufacturing techniques employ automated parts loaders, automatic tool changers, and
computer controls, allowing machine tools to operate without anyone present. One production
machinist, working 8 hours a day, might monitor equipment, replace worn cutting tools, check the
accuracy of parts being produced, and perform other tasks on several CNC machines that operate
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24 hours a day (lights-out manufacturing). During lights-out manufacturing, a factory may need

only a few machinists to monitor the entire factory.

Maintenance machinists

Other machinists, often called mechanics, do maintenance work—repairing or making new
parts for existing machinery. To repair a broken part, sod way
maintenance machinists may refer to blueprints an
perform the same machining operations needed to create
the original part. . o

Work safety °

Today, most machine shops are relatively clean, well
lit, and ventilated. Many computer-controlled machines are
partially or totally enclosed, minimizing the exposure of

workers to noise, debris, and the lubricants used to cool
workpieces during machining. Nevertheless, working
around machine tools presents certain dangers, and workers must follow safety precautions.
Machinists wear protective equipment, such as safety glasses to shield against bits of flying metal
and earplugs to dampen machinery noise. They also must exercise caution when handling
hazardous coolants and lubricants, although many common water-based lubricants present little
hg@rd The job requires stamina, because machinists stand most of the day and, at times, may need

to lift moderately heavy workpieces.
i

Job opportunities

Job opportunities for machinists should continue to be good, as employers value the wide-
ranging skills of these workers. Also, many young people prefer to attend college or may not wish
to enter production occupations. Therefore, the number of workers learning to be machinists is
expected to be less than the number of job openings arising each year from the need to replace
experienced machinists who retire or transfer to other occupations®.

So don’t hesitate any longer, and let’s get into the machine shop right now.

TECHNICAL WORDS

machinist [ ma'[i:nist ] n. BLBE T, HLARIT

lathe [leid | " R

mill [ mil ] v.&n. Berl: L1 BEK
machine [ma'fiin] n & v. LA, Ll HLK: Bl L
precision [ pri'sizen ] n. F®, KR

property [ 'propati ] n. JE Rk

specification [ .spesifi'keifan ] n. KAk



blueprint
job

bore
workpiece
feed

stock
position
drill
lubricate
cool
vibration
compensate
accuracy
spindle
modify
manufacture
technique
employ
operator
maintenance
machinery
create
mechanic
ventilate
lubricant

coolant

machine tool

[ 'blu:print |
[d30b ]

[ boa:]

[ ‘'wa:kpi:s ]
[ fixd]

[ stok ]

[ pa'zifen ]
[ dril ]

[ 'lu:brikeit |
[ ku:l]

[ vai'breifan |

[ 'kompanseit ]

[ "eekjuresi |
[ 'spindl ]
[ 'madifai ]

[ .maenju'feektfa |

[ tek'nizk ]
[ im'ploi ]
[ 'opereits |

[meintinans ]

[ ma'fi:nari ]
[ kri'eit ]

[ mi'keenik ]
[ 'ventileit ]

[ 'lu:brikent ]
[ 'ku:lent ]

milling machine

machining center

small batches or one-of-a-kind items

finishing operation

drill press
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feed rate W5

cutting tool JI R

cutting speed DI

harmonic vibration B e

computer numerically controlled (CNC) A

computer-control programmer s A

test run RIEAT

automatic tool changer - (ATC) Hzh e ) %% E

computer control TH LR R4t

machine setter BUAR K T

machine tender BUA R T

worn cutting tool 4 ) B

lights-out manufacturing TNEFHE, Azl

machine shop ZE 1A

computer-controlled machine ACELINZN

safety precaution racse U1 ]]

safety glasses AR BE
NOTES

1. Machinists use machine tools, such as lathes, milling machines, and machining centers, to
produce precision metal parts. YLK CAFHEWZER. BEARFII L OEHURHIE R % &R %
o PLAKAE A Fplas (machine) B9 LR, BFKA LIEGEHL, I FEFERT “PLK” 1T
/] “machine tool ” KFiA .

2. They use their knowledge of the working properties of metals and their skill with machine
tools to plan and carry out the operations needed to make machined products that meet precise
specifications. 4113z HI H: 4 J& A4 RHEF P 7 1 (0 &0 UURUHLIR 77 1 ) 52 E £ 4T T 2RI A
T, I AL RS FEBSRAINUIN L= & o needed K1t Z:7pin], (Ea BT, 151 operations,
#7257 15 M 7] that are needed: that meet precise specifications #2E 15 M 1], 11 products .
machined products "1’ machined 211 Z: 7} i (F 615

3. Before they machine a part, machinists must carefully plan and prepare the operation. Jill 1.
B, WU A 2500 B AN I Ll FR A 74 40 £ R R AE 25

4. These workers first review blueprints or written specifications for a job. Next, they
calculate where to cut or bore into the workpiece, how fast to feed the metal into the machine, and
how much metal to remove. They then select tools and materials for the job, plan the sequence of
cutting and finishing operations, and mark the metal stock to show where cuts should be made. T
g, X T NFEARF AR AR ] Tk, AR DN SRS AN LA E
TR . BRI LR KRG, NERRES TR RAREL, ST N CRURS
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MU ARAE RN, (54 R B b AR VI s T EXA LA, LU
first...next...then... 2k before..., after-....

5. The temperature of the workpiece is a key concern because most metals expand when
heated; machinists must adjust the size of their cuts relative to the temperature. X4 K% ¥ 4@
SERJGE MG, T LA A R R OV 1) s WL L Z0UHE U R R DI
when heated 1117 when they are heated, heated 44 25} ia], ZE75#65).

6. Cutting speeds are adjusted to compensate for harmonic vibrations, which can decrease the
accuracy of cuts, particularly on newer high-speed spindles and lathes. i %% D] 1|3 5 LA M2 15
PRIE AR 25, T I X BRAR VIR B, JUSA 2o Ry el B A4S K o which can
decrease the accuracy of cuts & 15 M 7], 1511 harmonic vibrations .

7. Because most machinists train in CNC programming, they may write basic programs
themselves and often modify programs in response to problems encountered during test runs. [l
T RZHN U L H 2 B g A i 5, AT g S ARy, Wlisfrid e, @ue
CORE T LA e 3 (1 ) 8 . encountered Xpid 2370 ia], 1/ BET%, 151 problems o

8. Therefore, the number of workers learning to be machinists is expected to be less than the
number of job openings arising each year from the need to replace experienced machinists who
retire or transfer to other occupations. T} &5AT—SEA7T2R 50 (1 LARITTIE AR o Bk 31 T AR
Wb, DR Al R B A e B R K T AE S M HLAR U CAE I L NER . learning to be
machinists i workers HJE 1, arising each year from the need / job openings HIE 14, to
replace experienced machinists 7 need HIiE 1%, 1M 1] who retire or transfer to other
occupations 1511 experienced machinists. X FJIFET LRI A BHFEILEAE R
I, BAEPERE S XK T PRI Wi X i

PRACTICE

Task 1 Translate the following words into English.

1. K% EAF 2. N LEEW)
3. KL 4. wJEEAR
5. e 6. HifJ]H
7. HEEHML 8. TréHuss
9. By 10. 38 3] [u] 8
1. HAEPLUR 12. e
13. %K 14. BEK

15. K 16. K

17. ssZUHR3) 18. 5SE/IhiE
19. SERRAE 20. SEHATS
21. A H(n.) 22. HHE (n.)
23. Ek ¥ 24, e
25. VIHIER L 26. AH A
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27. T AAHE 28. HIZ R4S
29. HEgwiE (D) 30. BAEEAE (D

Task 2 Fill in the brackets with words that have similar meaning to the underlined
words, changing their forms if necessary.
1. ( ) Machinists use machine tools, such as lathes, milling machines, and
machining centers, to produce precision metal parts.
2. ( ) Machinists use machine tools, such as lathes, milling machines, and

machining centers, to produce precision metal parts.

3. ( ) They use their knowledge of the working properties of metals and their
skill with machine tools to plan and carry out the operations needed to make machined products
that meet precise specifications.

4. ( ) One production machinist might monitor equipment, replace worn cutting
tools, check the accuracy of parts being produced, and perform other tasks on several CNC
machines.

5. ( ) After the work is completed, machinists use both simple and highly
sophisticated measuring tools to check the accuracy of their work against blueprints.

6. ( ) Machinists may write basic programs themselves and often modify
programs in response to problems encountered during test runs.

7. ( ) Machinists may write basic programs themselves and often modify
programs in response to problems encountered during test runs.

8. ( ) Machinists also ensure that the workpiece is being properly lubricated
and cooled, because the machining of metal products generates a significant amount of heat.

9. ( ) Some manufacturing techniques employ automated parts loaders, automatic
tool changers, and computer controls, allowing machine tools to operate without anyone present.

10. ( ) Other machinists do maintenance work—repairing or making new parts
for existing machinery.

1. ( ) The job requires stamina ({A/]) , because machinists stand most of

the day and, at times, may need to lift moderately heavy workpieces.

12. ( ) Machinists must exercise caution when handling hazardous coolants and
lubricants, although many common water-based lubricants present little hazard.

13. ( ) Machinists must exercise caution when handling hazardous coolants and
lubricants, although many common water-based lubricants present little hazard.

14. ( ) To repair a broken part, maintenance machinists may refer to blueprints

and perform the same machining operations needed to create the original part.

15. ( ) During lights-out manufacturing, a factory may need only a few machinists
to monitor the entire factory.

16. ( ) They design and carry out the operations needed to make machined
products that meet precise specifications.




17. ( ) Machinists use machine tools, such as lathes, milling rﬁaéhines, and

machining centers, to produce precision metal parts.

18. ( ) Machinists use both simple and highly sophisticated measuring tools to

check the accuracy of their work against blueprints.

19. ( ) The temperature of the workpiece is a key concern because most metals

expand when heated; machinists must adjust the size of their cuts relative to the temperature.

20. ( ) These workers first review blueprints or written specifications for a job.

Task 3 Choose the correct English explanation for each of the following words.
1. Lathe

(A) is a machine that turns a piece of metal round and round against a sharp tool that gives it shape.

(B) is the motion of moving the work piece and the cutting tool together so as to remove material.

(C) is the operation of enlarging a hole with a single-point tool. This operation produces a
close tolerance (Z27%:) and fine CK54H[P)) finish.

Your answer:

. Milling machine

(A) is a machine that turns a piece of metal round and round against a sharp tool that gives it
shape.

(B) is a machine that removes metal through the use of electrical sparks (Hi‘K{£) which
burn away the metal.

(C) is a machine tool that removes material by rotating a cutter and moving into the material.
It is used to produce flat and angular surfaces, grooves (f#) | contours (¥¢J§) , and
gears.

Your answer:

3. Boring
(A) is a machine that turns a piece of metal round and round against a sharp tool that gives it shape.
(B) is the process or technique of reducing wear (Jf#%4)1) between surfaces by using a
lubricant ({##7/]) between the surfaces.
(C) is the operation of enlarging a hole with a single-point tool. This operation produces a
close tolerance and fine finish.
Your answer:
4. Feed
(A) is the motion of moving the work piece and the cutting tool together so as to remove material.
(B) is the process or technique of reducing wear between surfaces by using a lubricant
between the surfaces.
(C) is the operation of enlarging a hole with a single-point tool. This operation produces a
close tolerance and fine finish.
Your answer:
5.CNC

(A) is a special liquid that performs three main functions during machining. It lubricates the



cutting action, carries off the heat generated, and flushes (71'£) the chips (VJJH) .

(B) is a form of programmable automation in which the machine tool is controlled by a
program in computer memory.

(C) is the process of removing metal with machine tools such as lathes, mills and a wide
variety of other tools.

Your answer:

. Lubrication

(A) is the process or technique of reducing wear between surfaces by using a lubricant
between the surfaces.

(B) is a special liquid that performs three main functions during machining. It lubricates the
cutting action, carries off the heat generated, and flushes the chips.

(C) is the material being machined. It can be any material and any shape. In the machine
shop it usually refers to round or flat pieces of metal ready to be machined.

Your answer:

. Coolant

(A) is the process or technique employed to reduce wear between surfaces by using a
lubricant between the surfaces.

(B) is a special liquid that performs three main functions during machining. It lubricates the
cutting action, carries off the heat generated, and flushes the chips.

(C) is the material being machined. It can be any material and any shape. In the machine
shop it usually refers to round or flat pieces of metal ready to be machined.

Your answer:

. Stock

(A) is the process or technique employed to reduce wear between surfaces by using a
lubricant between the surfaces.

(B) is that portion (—i4}) of a machine tool that spins (Jig¥%) either the workpiece or
the cutting tool and is driven by the motor. On a milling machine, it turns within the
quill (£f3) while on a lathe it turns within the headstock (IR k#) .

(C) is the material being machined. It can be any material and any shape. In the machine
shop it usually refers to round or flat pieces of metal ready to be machined.

Your answer:

. Spindle

(A) is a special liquid that performs three main functions during machining. It lubricates the
cutting action, cools the cutting action, and flushes the chips.

(B) is that portion of a machine tool that spins either the workpiece or the cutting tool and is
driven by the motor. On a milling machine it turns within the quill while on a lathe it
turns within the headstock.

(C) is the material being machined. It can be any material and any shape. In the machine
shop it usually refers to round or flat pieces of metal ready to be machined.

Your answer:



