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FOREWORD

The occupational analysis project was conducted by The Instructional Materials

"Laboratory, Trade and Industrial Education, The Ohio State University in con-

junction with the State Department of Education, Division of Vocational Educa-
tion pursuant to a grant from the U.S. Office of Education.

The Occupational Analysis project was proposed and conducted to train voca-
tional educators in the.techniques of making a comprehensive occupational
analysis. Instructors were selected from Agriculture, Business, Distributive,
Home Economics and Trade and Industrial Education to gain experience in
developing analysis documents for sixty-one different occupations. Represen-
tatives from Business, Industry, Medicine, and Education were involved with
the vocational instructors in conducting the analysis process.

The project was conducted in three phases. Phase one involved the planning
and development of the project strategies. The analysis process was based
on sound principles of learning and behavior. Phase two was the identifica-
tion, selection and orientation of all participants. The training and work-
shop sessions constituted the third phase. Two-week workshops were held
during which teams of vocational instructors conducted an analysis of the
occupations in which they had employment experience. The instructors were
assisted by both occupational consultants and subject matter specialists.

The project resulted in producing one humdred two trained vocational instruc-
tors capable of conducting and assisting in a comprehensive analysis of
various occupations. Occupational analysis data were generated for sixty-one
occupations. The analysis included a statement of the various tasks performed
in each occupation. For each task the following items were identified:

tools and equipment; procedural knowledge; safety knowledge; concepts and
skills of mathematics, science and communication needed for successful per-
formance in the occupation. The analys.s data provided a basis for generating
instructional materials, course outlines, student performance objectives,
criterion measures as well as identifying specific supporting skills and
knowledge in the academic subject areas.




Preface

In the last few years outstanding advances have been made in the machine trades area. The

technical knowledge and new machining processes have been a boom to the modern day machine

shop. With all the advances made some basic skills exist that existed many years ago. In

this occupational analysis the participants have analyzed many of the basic tasks important
for a beginning machinist to perform.

This occupational analysis was drawn up to provide a list of the duties, tasks, science,
math, and technical knowledge of the tools and equipment used in the machinists trade.

kK =3
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Job Description

A machinist works with metals and metal removal to form parts of a predetermined size
and shape as indicated by a blueprint or shop sketch. This is accomplished through the
proper setup and use of precision measuring tools, lathes, drills, milling machines,
grinders, metal cutting saws, shapers, heat treating equipment, hand tools and other
specialized machinery found in today’s machine shops.

In all duties and operations, accuracy, proper tools usage, and safety are practiced.

Blueprint reading, sequence of operation, and applied math are necessary skills to a
successful machinist.
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Duty A

P

Maintaining Machinery

Diagnose trouble in malfunctioning machine
Disassemble defective section of machine
Repair defective parts of machine

Replace parts in machine

Test machine for performance after repair
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Duty B

Performing Bench Operations

AV WN -

Deburr a workpiece
Layout workpiece
File piece to a dimension

Drill hole with hand drill motor
Hand tap a hole

Cut a thread with a hand die
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Duty C

Performing Precision and Semi Precision Measurements

Measure with a steel rule

Measure with calipers

Measure angle with protractor
Check radius with radius gauge
Check work with a thickness gauge
Measure with a combination set
Measure with micrometers

Measure with vernier height gauge
Measure with vernier calipers
Check hole with a hole gauge
Check work with a dial indicator
Check work with plupg and ring sages
Measure angles with sine bar
Calibrate micrometers
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Duty D  Setting Up and Operating Metal Cutting Saws

Interpret blueprint language
Clean and lubricate saws

Ingtall and adﬁust saw guides
Select and weld band saw blades
Install blade and adjust tension
Set and operate saw controls
Select and cut material with saw
Remove and inspect part of saw
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Duty E  Setting Up and Operating Drill Presses

Clean and lubricate drill press
Select and mount work and work holding device
Center drill and drill a hole on the drill press
Ream a drilled hole with a drill press
Tap hole using tapping attachment
Spotface a hole
Countersink a hole
Counterbore a hole
Set and operate drill press controls
0 Remove and inspect part from drill press
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Clean and lubricate pedestal and grinder

Select mount and dress grinding wheel for pedestal
Grind and sharpen tool bits on a pedestal grinder
Sharpen twist drill with grinder

Interpret blueprint language

W & W N~

E
Duty F Operating a Pedestal Grinder
grinder
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Duty G

Setting Up and Operating Lathes

Clean and lubricate lathes

Grind and sharpen tool bits on a lathe
Sequence cutting tools and holder

Select and mount work and work holding device
Set and operate lathe controls

Face a workpiece

File a workpiece for burr removal

Hand finish a workpiece

Turn 8 shaft to a shoulder

10 Turn a taper on engine lathe

11 Knurl a workpiece

12 Cut off a workpiece with a parting tool

13 Cut with a form tocl

14 Center drill and drill with a lathe

15 Bore a hole on a lathe

16 Thread a lathe

17 Grind with a tool post grinder on an engine lathe
18 Remove and inspect part from lathe
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Duty H

-

Setting Up and Operating Shaper and Slotter

Clean and lubricate shaper and slotter

Grind or sharpen tool bit

Select and mount cutting tool and holders
Select and mount work and work holding devices
Set and operate shaper and slotter controls
Shape or slot part to drawing specifications
Remove and inspect part from shaper and slotter
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Duty I Set Up and Operating Horizontal and Vertical Milling Machine

Clean and lubricate milling machine

Select and mount work and work holding devices
Select and mount cut+er holding devices and cutter
Set and operate mil g machine controls

Index work with the dividing :ead

Mill a flat surface

Mill a keyway

Center drill and drill a hole on the vertical mill
Bore a hole with a mill

10 Mill an angular surface

11 Mill a dovetail on a vertical mill

12 Gang mill on a horizontal mill

13 Remove and inspect work from milling machine
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Duty J Performing Heat Treating Operations

Set furnace controls

Heat workpiece

Quench or cool workpiece

Remove and inspect part after heat treatment

BN -




@anjeaadwal 3uoam e 8TOIIUCH 3IIS Y311 03 IBUINI JO JINTIEJ axnjexadway aadoad aurmialzag

sgouu3 §3Nd

SNOISI03a

/93

sauwny sen
uoy3lTudt aadoadwmy
81BaT 8¥3 303 YoeM
suang
@0rUINy ® Surlyd3y1 uaym Aae)

(91qeot1dde 37) yoz03 Y37
(o1qeoyTdde 31) Pderuiny 3IYBY]

3uyod
Po3I89P 03 103EBDTPUT aanjexaduwal 3as
aamod TeDFaID9T9 20 883 uo wiany

20anos aweTqd
STOA3IUOD YO 3I0],
203BDIPUT aan3eradmay

NOdN Q31IV S103ra0

JOATTIMONN JONVWEOIUId ‘SIVIHILVIN ‘LNIWJINDI ‘S1001

QHVYZVH — AL34VS

STONINOD AOVNMNL 1AS () NIINILIVIS NSVL)D—




£61

sudTqua puv ‘sapod
‘gToquAs 32zFul0091 €2OUIIIIUF
1TRI3p ‘OF80T1 ‘sysATrue TENSIA 103BOFPUT JO aanjexaadmag Buimatp

S143ONOJ/STTINS S3TdNVX3 SIAOW IDNVIWHOIH3d

SNOILVIINIWWOD

19¢

[2939w01443)

(°7qnd> pue ‘aaenbs ‘aesuyy ueyl isylo

Suranseay) s31133p JuedyIFuldys pue ‘adueiatol

20139 9AFIRTEX 03 393dsax yiym LdeINddE 10/pue
‘Uofsioard IUTWIIIAP ‘AINSedW JO JUMNIISUF UB UIATH

[epeady3ua)]

WIaY3 uaamlaq
JI3AUOD pue .wAISAS YSTT3ujm pue ODFIAII BYI YIFM 2anseay
2anjeaadway jo saanseIy

[owFl] {(s@A1nd 1~-¢) 2an3ONII8 TEWIIYJOS]]
(*239 ‘*K°d°¥ ‘@Inutu i13d 3993-paads ¢°039 ‘sajnuym sTejaajeuw jo Yi8uaals pue 3ai1i;37NIIS UO
‘spuodas-amyl :arduexy) poads pue awi3l jOo IInseay 309339 9Y3l pue SUOF pue Swole ‘sIaTnoajow JO JuIWIBUBIAY |
{3aeyd aanjexsdwmayl) {uorsuedxa Tewxayl azyuldooay] |
sydead 1o/pue ‘sarqel °siaeyd 3Iaadiajuy pue pedy sTe¥a1a3euw Jo uojsuedxa uo Buyjood pue 3urjesy jo 3093337 |
SW3LSAS HIGWNN — HLVIN 3ON3I0S

]

IText Provided by ERIC

2|

PArar




20934
«3}i0m 3uyIBIYIapun 10 JUTIBIYIDAQ

sdouH3

2d91djaom JO uwOTII03IBIQ
£ATuaad pue Ltmors 3e9Yy L1ddy
suang
?d9yd
-%I0M pue ddeuiny jo aedard doay

3l . gdiaom jo Burjeday uansug

33N

(@19ed11dde 3T) a00p 9d®UINI BSOT)H
yo2x03
IYSTT 20 Id'UINF Uy I097dyIom Ing

: paaysap

10700 10 2anjexadwdl) suywIaIa(g
aoruaNny

10 Yd103 98BN O3 13YIaym SUTWIII(]

SNOISI03a

yoaol
uanp
a0atdyaom

guvzZvH — Al13dVS

3DA3TMONM IONVWHOIH3d

NOdN 4310V S103r80
‘STVIHILVIN ‘LN3IWNdIND3 ‘ST00L

198

FOAILMIOM LVEH (LN3W3LV1S MNSVL) um
L

8
z
3
H
H




’
A

oy
-

JOUIIIJUT
1Te39p pue ‘03301 ‘sysdTeue Tensyp

S1d3ONOJ/STINS

SITINVX3

Surmotp

20atdiyaom

S3A0W 3ONVINHOF H3d

SNOILVIINNWWOD

aanjeaadwal JO saanseay

Juaujeail jeay uy aBedaem jo aaeme ag
1e°T3I7I10 ST Juswainsesw danjeaadwa]
(Suyi100° pue 3urieay)
[8ur3ea13 3jedy UF MOTJ IEAY JO AEY]
sTefaajeu jo yj3uails pue IINIONIIS UO
399339 9y3 pue SUOT pue suwole ‘sa[noafouw jJo JuamdZueiAy
Jayjoue 03 Apcq auo woij 3IeIY JO IIFSUR1]
[s98uey> Tewaayl 22yud3oday]
adeys uy 23ueyo 03 STEFIIJPW JO IDUEISTSIY
(suogsuauyp jo a8uey))
sTefiojeu jo uojysuedxa uo 3ufyood pue 3uyleady jJo I0IIIA
[sovUan3 uy jaom Ind o3 s3uol jo adesn]
saugydeu a7duys
uy AJUDFOF¥IIO pue UOTIDFAF ‘3Indino Niom ‘Induy JIoM
a3ejueape Tedjueydaw UFeS o3 pasn saupyoeuw ITduyS

SW3LSAS HIGWNN — HLVIW

JON3II0S

IDIATLNMON LVAH

(LNIWILVIS NSV

« |
=1
=

Full Tt Provided by ERIC.

r

196




"+ .10Xm up 3uyryousnd
3se3y o003l Bupyouany

S4ouy3

83INd puvy “sISInaq *syyes
spINbIT jo STTTdS pyoay
suing

sorUIN3 10

2097dya0M 30y YITM IDOBIUOD PTOAY

QUVZVH — AL13d4dVS

P
rln...v,v, m.

uorantos 3uryouanb jo adf3 surwiazaq
youanb jo ad43 eurwialaq

poa11sap ssaupaey jo 29a8aq
9d91djaom jo adeys pue uorlysodwor)

SNOISID3a

(97

UOTINTOS UT youand
TO0D aT® 3BT 10 pues Uyl yoey

2d0ruUINy WO13 dD3tdyion IA0WIY eIpaw Suryouand

NOdN 4d3.10V S103r80
‘STIVIHILVIN "LNIWJIND3I ‘ST00L

3903TMONM IONVIWHOIH3d

JOAINWOM T00D MO HONIND

(LNIW31V1S MNSVL)




swatqua pue ¢sSapod
¢sToquis azjugodaa ‘aduaxajury
11Ie39p 07807 ¢sysdATeue JeEUSTA

swoTqua pue ‘s3apod *sToquAs
9z1ugooaa ‘A3o[ourwaal Bpeal
¢3douaawjur [re3Iap ‘uorsusyaaduwo)d

S1d3ONOJ/STINIS

21N3XI],
adejang duryonoy,
a09t1dyaopm
juaudinba 3s9] Sumatp
3aeyd UOFSI3AUO) Suypeay
SINdNVX3 S3IAOW 3FONVINHOIH3d

SNOILVIINNWWQCO

[34eYyd> uof3n us Juryouany]
sydea3 ao/pue ‘sarqel ‘siaeys 3Jaadaajuy pue peay

3

. [uor3ewaoysSuea]l jewxayjosy]
sTeTaajew Jo Yisualals pue ainidnIls uo
309332 9yl pue Suol pue swo3le *sa[ndafou jo Jusawadueaay
[8ugyouanb uy 3uyyo0d jJO Ijey)
49Yyjoue N3 Lpoq SUO WOIJ JedY JO 13Fsueay
[o8uey> yeUOFSUBWEP JO uoFIFudoday]
adeys ur asueyd 03 STETI=IBW JO IDULISTSIY
(suotsuswip jo 23uey))
sTef493BW JjO uojsuedxa uo Jupjwod pue Suyleay jo I03FJd
[3a0m proy o3 s3uo3 jo o8esn]
sauyyorw 3rdwis
UT ADUITOF3IJO Pue UOEIDTIAJ ‘IndIno jyaom ‘Indug daopm
aYejueApe TrotuByoauw ure3d o3l pasn saulydru ITdwrs

SWILSAS HIGWNN — HIVIN

3ON3I0S

d0TIL™EOM T00D O TIONANO (LNIWILVLS NSVL {
o

=

19¢

Aruitoxt provided by Eic:



youanb uaaaup

Surieay uaaaup

31ed pajxolsiqg
Teraojem JO UOTIDITS8 Iadoaduy
A1x3doaduy payouan)
£130922300UF pO3IwW3H

ssaupaey 393110dujy

sgouy3

suang
100D 8T 3037dNIOMm 2In8 Ig

3IBYD UOFSIJAUOCD S8IUPICH
s8uypeaz juamdinba 3sa]

§and

Juaudynba 3593 uo Sujpeax el
Pa231833 2q 03 €3IP WOXJ ITEDS IAoWIY

3aed uear)
s3uol uayduanb woaj aaoway

§Saupaey 3jo 23139p SuUTWIIIA(]

SNOISIO3a

ysnaq aaxpy
s8uog,
so9sse13 £393esg

3IBYD UOTSIIAUOD SSIUPIEH
Jusudinba 3uy3isa3 ssaupaey
a1
?09atdyaopm

QHVZVH — Al34VS

39CG3TMONN IONVINHO4H3d

NOdN d310v S$123r80
‘SIVIHILVIN ‘INIWJIND3 ‘S1001

" INSWIVANL LV3H YALIV 1¥Vd IDIASNI ANV JAOHTH

(LN3W3LV1S dSvl) ©

2

Aruitoxt provided by Eic:

EE




swatqu® pue °‘sapod
‘sToquis @2zfFuld3odax ‘asusaaajur
TFE33p “OF307 ‘sysdATeue Tensyp

swaTqua pue ‘sapod ‘sToquis
9zZFuBd0031 ‘LSorourwial apeal
¢aduazajuy TrEISP ‘uoysusayaidwo)

S1d430NOJ/STINIS

aan3yxay,
aoejang

adatdyaom
juaudynba 3s9g

3aeYd UOFSIIAUO)

SITdAVYX3I

Suryonoy

Sugmata

Buypeay

S3AOW IONVINHO4H3d

SNOILVIINNWWOD

[ (ssaupaey) s3jaeyd UOFSIBAUO)]
sydead io/pue ‘sayqel ‘siaeyd jadiajuy pue peay
[8uF3sal ssaupaeq]
(°19qnd pue “aaenbs ‘aesuyy ueyy aayjzo
3uyanseay]) s313Tp Juedy3Fusdls pue ‘adueiatol
‘10119 aAF3eTd1 03 309dsa1 YIFM AdeINdOR 10/pue
‘uoysyool1d IUTWIIIAP “IANSESU JO JUSWNIJISUF UE UIATH
yiguaT Jo saanseay

mﬁmco«mmuam 03 3D2UEBISTSI1) SSIUPIERY 103 3ISII ITTI]

[a@3s93 ssaupaey adoosoaayds)

adeys uy a3ueyd 03 sSTeFIaIIEW JO IDULISTSAY

{ao3s93 ssaupaey ITaurag pue TT2AEND0Y]
Apoq DF3Ssefa ue UJ UOTIIOJISTP 03 ¥d103 JO dIYsuoyIeray
3s93 ssaupaejy

[193s023 ssaupaey e jo asn]

sauyyoem atduys
uy ADUdJOFIIO pue uoylIDFaA3 ‘3Indano jiom “Induy jaopm
adejueape TeOFueyOaw ured 03 pasn saugyoew ayduys

>o0°

SW3LSAS HIGWNN — HIVIN

JON3I0S

INGHLVRL IVAH ¥3LAV 1¥Vd 1DAASNI ONV AAONTI  (INIWILVLS NSVL),

IText Provided by ERIC

&

r||




Duty K

Setting Up and Operating Surface Grinder

VS WN -

Clean and lubricate surface grinder

Select, mount and dvess grinding wheel

Select and mount work and work holding device
Set stops, feed and grind workpiece

Remove and inspect part from surface grinder
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Up and Operating Universal Grinder

Duty L Setting

Clean and lubricate universal grinder
Select, mount and dress grinding wheel
Select and mount work and work holding device

Grind workpiece

Remove and inspect part from universal grinder
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Duty M Setting Up and Operating Tool and Cutter Grinder

Clean and lubricate tool and cutter srinder
Select, mount and dress grinding wheel

Select and mount tool or cutter holding device
Grind tool or cutter

Remove and inspect tool or cutter
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Duty N

Setting Up and Operating Arbor Press

Clean and lubricate arbor press

Remove and install bearings or bushings
Perform broaching operations

Remove and inspect part from arbor press
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Duty O

Setting Up and Operating Electrical Discharge Machine (EDM)

Clean and lubricate electrical discharge machine
Make electrode

Setup (EDM) machine

Machine part to drawing specifications

Remove and inspect part from EDM
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