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Course Description

9257 45 & 48 9257.03 Msterials and Manufacturing
State Category County Dept. County Course Course Title
Number Number Number

This course will cover materials used in the fabrication procedures in
. industry. The student will become familiar with stress, losding, safety
factors and manufacturing processes. The manufacturing processes that

will be covered in this course are machining, cesting, forging, extruding,
. stamping, welding, forming and tube bending.

Indicators of success: Prior to entry into this course, the vocational
student will display master of the skills indicated in Aeronautical
Drafting - 9257.02.

Clock Hours: 135




RINLABLE
PREFACE pest oM

This quinmester course ou:line is designed for cooperative students
who have expressed an interest in engineering fields that pertain to
mechanical and electronic drafting. It is intented to cover wove advanced
subje ot matter chan was described in Quinmester Course 9257.02.

This course covers several types of drawings in the mechanical and
sle.tronin drafting field and will also cover many types of machine shop
sncrations,  The course is considered advanced training as the student is
introduced to varirue tynes of tools and equipment and is provided with an

~optunite {00 [ lstzection and laboratory experiences.

[

Vs oo, tat sht in a two-hour block for 90 hours or a three-
“eur Lo for 135 hours. In each instance, the course consists of six
ieatrazvional Ylocks: Yoweser, the three-hour session permits the student
ta rover eash Lliot in more detail and also provides additional opportunity
ta nrac 1ce and incpensa his or her skills,

The cocrse . conrtuded by a post-test.

An aliun~t to tae iisted instructional methods is provided through
1o jmstroctorts utiliza ton of audiovisual equipment and materials.

1ve BiRTieer v liets the hasic reference, workbooks and supplé-
re~tary rofersnees need ho the toacher in presenting the material, These
vacke p-s ayailale o tie stndent through the instructor.

~ate - irline was dcrelaped through the cooperative efforts of the

+ eeqes aral and sumervisory persomnel, the cuinmester Advisory Committee

A e teeatd dne s Carriculum Materials Service, and has been approved by

e ot Cooaticral carriculum Committee.

-,
T
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GOALS LR

The stuident must be able 1o demonstrate:

1.

2.

The ability to develop and direct his or her activities along lines
parallel to prescnt day drafting practice.

skills ia the selection and handling of tools and equipment through
orpanized practice ressions in the related field of fasteners of all
types.

The s.ills needed to perform as a draftsman with assigned tasks that
may require pictorial drafting. The student will become knowledgeable
with Srawings that require illustration in the industry.

The atility to advance his knowledge and skills in drafting to meet
the reyirements of the electricai and electronic industry.

The Jestre for zivaie . =act in his chosen vocation by introducing and

Lee=!.* ' .fare Kim acl:eve. nts of leading machine designers, engineers
ard ovl o n, »= .ia.ly in the piping field.

“ha use +: ti013 ¢ coniosment to perform a task in a8 predetermined

ler tn w1 ti~+ ud to tie satisfaction of a drasdng checker.

f1it
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The studer’ .u 4t be abhle to;

1.

Wy P L
L]

COCK 11

Exhibit the ability to write parts lists or billg-of-material
that ca'l for the use of various metals used in the industry
for which the student is being trained.

Prepare drawinus that call for the use of nonmetallic materials
in the tietd of encineering.

List specificatiocas that are related to material properties
havin~ to d» with the strength of materials.

2cfi~e terms that are cormon to material properties.

Draw dravinns which include safety factors required in the
industr.,

< MNVUIUTASTL L NG

The student: rust be able ro-

L.

DR ~3

1{):
11.

12,
13.

draw ~achire drivaess that involve the process of machining
eneraticons,

o plain all +he variocus types of operations that take place in a
mashine shn,

Jempnctrate ot oveocrstandine of heat treatment xequired for
metal o oweodt o0 s drawins,

Expioan the o -+ rpg followed for the inspection and testing

of those e gl

Feplarn ti anoenry of castines, all the various types and the
reas s ror usar specitic terpes.

Dureras 1ace as aderatanting of the various types of coring in
ragrin- 14 w-ow the basic desipn considerations for casting
e,

Puntoin tie proeedures for the inspection and testing of castings.
Exnliin rhe procedures for the inspection and testing of forgings.
ceriaia the the oo of foerings, all the various types and the
reas~ns for usi~; ane~ific types.

Nemonstrate 1. lerstanding of the various design congiderations
for Tore.,, el

Sraw aprd seet: v deawings that call for the use of extrusions

e granpio vt

ttate the various types of sheet metal forming.

tafine the duti~a + ¢ a2 nroduction engineer and discuss the reasons
for a~ualitw ¢ —ctrol,

ILOCK 1) - LALTING

The studenrt =5t ¢ able to:

1.

S

o &

Frapara Or .vince that catl for welding parts to make the required
asqee D,

Semanatrote s, hosandinn of the various types of welding
proc sncn el S ) ipr.lication,

iv
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3, Dvymratroars e rsrandiny of the basic design considerations
f‘“r ) : e e

P L S A TTa «11 for parts that are brazed or soldered
e 1 . S OO O SR

5. &tat. thae war.. s tapes of materials used for brazing and soldering
and know *he various tvpes of brazing and soldering that are
perfer-ar L s te s sty today.

BLOCK IV = o2, DML N

The 2t.:den:

.o tamdaes 0 - ey eire the knowledge and skills necessary in

s st e 0 e ited working drawings.,
. 2,0 Tenretoa eangtas s ome o ille in dimensioning and inking.

1, e e e gt T devices,

Loooores Tl e e e manner industry dictates and provide
te P SRR - vt v-atlts necescary to producing the

R S sreviously learned in Functional Drafting,
Lo I o of working drawings.

B, T P + . re the knowliedge and skills in the produc-
Cs Coee drawings and coordinate these drawinns
e ‘ .1 produced in previous laboratory

. 0+ lpetering devices.
, LoV
fhe =t

b, ' N =2t nailding frames with both steel
5 AN . ’ e,

S. - e T st the drafring building standard
Coel e -0 the structural steel industry.

3, rsosLoate - : ‘standing of steel framing systems such as

’ - o ' -7 -:iveny and long span.

h. 0 raw oo e carruct bills-of-material and work with

SIS ETRT < o fjn the structural steel drafting profession.

5. TLxomlaisn cor o oo 1108 ~nd dimensioning practices used in
Tl ot
€. iro, v ..o dernil sloping beams, column drawings,
g de ge ., v oetane g Bolting and truss members.
7. voanre droawr oo, o cne construction of reinforced concrete
. it dine s o0 se rpe drarine standard and schedules related
Lor stro- vl e et raction,
R, Hemanscvg oo 0 b owa tien of design drawings and typical
. oap et oo S
9,  Cmi, &0 cmoe aunoct, stra-tural steel industry's handbook.

BIATK YL - L } A
~he gtudert - ‘<

1. “ansfa.. vy e cote ‘e qrinmester post-test,




Course Outline

DRAFTING 3 = 9257
(Materials and Manufacturing)

Department 45, 48 - cuin 9257.03

I. MATERIALS
A. Types
. 1. Ferrous metals

a. Carbon steel

b. Nickel steel

¢c. Nickel-chromium steel

d. Molybdenum steel

e. Chromium steel

f. Chromium vanadium steel

g. Silicon manganese steel

h. Nickel-chramium-molybdenum steel
2. Nonferrous metals

a. Aluminunm

b. Brass
¢c. Jronze
d. Copper
e. Gola
£f. lead
g. Sitvem
h. Tin

i. Zinc

3. Plastics

4, Powder metals and cermets

5. Miscellaneous materials
a. Rubber
b. Artificial elastomers
c. Ceramics

B. Material Properties
1. Stresses
a. Allowable
b. Beams
¢c. Mstrihution
d. Residual

e. Simple
20 Loading
a. Impact
(1) Wear
. (a% Cchipping

(%) VUpsetting
(¢} Cracking
(d) Crushing force
(?) Xinntic energy
b. Compressive
(1) Kesist crushing
(2) Oponsite of tensile

-1-




Ce.

Tensile
(1) Resisgt pulling
(2) Opposite of compressive

3. safety factor
a. Evaluating
(1) Uniformity of material
(2) Danger to human life
(3) Type of load
(4) Permanency of design
b, Strain

I1. MANUFACTURING

‘ A. Processes
1. Machining
a. Principles of metal cutting
b. Types of machines
(1) Types cf operations
(a) Drilling
(b) Reaming
i} Plain
ii} Line
(¢) Spot facing
(d) Counterboring
(e} Thrending
(1Y Turmin-s
fad Ty
(hY oriating
(L) Mrlliug
(iy “iroaching
(2) Operation sequence and tolerances
c. Jig and fixture applicatica and design
d. Heat treatinn
(1) Types
(a) Annealing
(b) cCarburizing
(c) Case
(d) Cold working
{(e) Cyaniding
(£) Nitriding
(2) Procedures
e. Inspection and testing
2. Casting
: 8. Theory of casting
b, Processes - Types
(1) Sand
- (a) Pat:ern making
(b) Molding
(c) Cleaning
(d) Straiphtening
(e} Machining
(f) Assembly
(2) Permanent mold casting
(a) More variety of materials

Q ‘ '2-




- G ored, )Y

I1 - MANUFACTURING (C: Kq\\\!\%\g
£t cORt B
{HY netrer prain structure B

(.} Greater economy
(3) 1Inves:ment casting

(3} 1larricate methods

{(b) Yax model

(c) Poured plaster

{d) High accuracy

(e} Hich reproduction of detail

) (4Y Die c¢coasting
(a) Theory
(»Y FPressure molten metal
* (¢} FElimination of machining
{d}Y Thirner sections
c. Corime
(1Y dollog s7anes
{a) ei-hr eoaving
(\.\\‘ .-. .. T
12y lnales
fay  T.ein machining
(e T
{3y Tvres
o RS A 2 6
(" I
ey b e e sonsiderations
- ..t ap tapered
¢ hackdraft
3. sasic fo3ten comsaderations for castings
(Y croe ety
t S S A
13 HBrackr- anl hosses
LI Lo
("% <Stves. cunsideration
{6y wall thickness
(7Y Thi. .o ci-ons
fRY  Sharn carners
(e Fillera v rounds
Y0y Lo coevine, aoles
(il e edees
(32 Wi Y sapang
(133 Metoy ceorts
(14Y »aol oo
* {15y o e
‘fI“-‘. terroasioc .
8. lnenec. .o o oning
i 1y 1+ o' ¢ eviry control and techniques
{or e ,
3. Prroang
a. Tvopes
RN LA NI ST N
far e riven ram
£y i mary aovil

(Y Hamoerian




I11.

‘.

(3) Press forging
(4} Upset forging
b. Frrains basic design considerations
11y Draft angle
(2) Forging plane or parting plane
{3) Parting line
(4) Die lock
(5) Progressive dies
(6) Die cost
(7) Capacity
(8 Fillet and round
(9) Proper webd
{10} Finish allowances
(11} ILeft-and right-hand parts
(12) Lightening holes
Extruding
a. Principles
b. Shapes
¢. Impact

Srampine
Frrmic, sheet metal
A na fenst
., “and radias
C. 1ivpes
{1 ‘roking
¢ L line
Y deiranlis mress
(«: Tenlaging

(58) Tnavdne
{6) Stamoung

£7y Ziectro {orming

Seetans
{+) rflaakine
LER N inning

(117 “tretch forming
Tube bhending

B. Production Encireerinyg and Nuality Control

WELDING

A. Processes and Application

1.

Pressure welding
a. Megisgtance
b. Thermit

c. Ittt
d. Sear
e. 4Spat

f. Projectior

£. Percussive

k. Flash and upset butt
i. ERlectrostatic

{. Tlectromannetic
Fusion welding
8. ~as



III - WELDING (Contd.)

b. Are
c. Metal arc
d. Shielded tungsten arc
e. Carbon arc
£. Shielded carbon arc
g. Atomic hydrogen
h. Fusion Thermit
3. Application
a. Strength
b. Stress
¢. Heat treatment
d. Joint strength

B. Welding Design Considerations
1. Dimensioning
2. Weld access
3. Balanced joints
4, Tolerances
8. Limits
b. Stock allowances
5. Corrosion prevention
2. Drainage
b. Simple design
6. Use of the handbook

C. Brazing and Soldering
1. Brazing
a. Bonding process

b. Types
(1) Furnace
(2) Torch

(3) Induction
¢. Process
(1) Cleaning
(2) Flux
(3) Rigidly connected
(4) Filler material
(5) Brazinp temperature
(6) rapillary sction
(7) Cooling
(8) Flux removed
2. Soldering
a. Joining with low temperature
. Types
(1Y Tin-lead
(2} lead-silver
(3) Aluminum

IV. WORKING DRAWINGS

A. Detail Drawings
1. Types



2.

Title and record strips

3. Numbering system
4. Material list
S. Dimensioning
a. Principles
b. Lines, symbols and finish marks
¢. Rules of dimensioning
d. Placement and size of dimensions
e. Allowances and tolerances
f. Classification of fits
6. Surface finish
7. Surface quality
8. Selection of materials
9. Checking
10. Heat treating
11. Drawing changes
B. Assembly Drawings
1‘ Types ’
2. Techniques of representing parts
3. Identification of parts
4. Notes and specifications
5. Drawing changes
6. Dimensioning fcr assembly
7. Subassemblies
C. Inking
1. Application of ink drawings
2. Inking equipment
a. Lettering devices
b. Pens
3. Techniques of inking

STRUCTURAL DRAFTING

A. Types of Building Frames

1.
2.

Steel
Reinforced concrete

B. Steel Frame Buildings

1.

2.
3.
4.

6.
70
8.
9.
10.
11.

Sterl framing systems

a. Wall-bearing

b. Beam and column

c. Long span

Steel structural shapes
Degsign drawings

Shop drawings

Erection and shipping marks
General dimensioning practices
Bills-of-material

Beam connections

Beam detail drawing

Column detail drawing
Detailing skewed members



V = STRUCTURAL DRAFTING (Contd.)

12. Detailing sloping beams

13. Riveting and bolting
14. Riveting truss members
15. Detailing truss members

C. Reinforced Conerete Buildings
1. Reinforced concrete drawing standarde
2. Concrete building symbols

. 3. Schedules
. a. Horizontal
b. Vertical
- 4, Design drawings

S. Placing drawings
6. Typical bar bends and slants
7. Column ties

D. Use of Handbook

VI. QUINMESTER POST-TEST

-7- /§
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Quinmester Post-Test €§§
Name Date Score

Multiple Choice Test Items

Each statement needs & word, figure or phrase to make it correct. Only
one of the choices listed is correct. Place the letter of the choice you
make in the space provided at the left.

. 1. Ferrous metals are:

a. Nickel steels
- b. Aluminums
c. Brasses

2. A nonferrous metal is:
a. Silver
b. 6Gilicon manganese
¢. Carbon steel
3. Porces that have a crushing action are:
a. Loading
b. Compressive
c. Tensile

4. The most important feature in designing a safety factor in a
part is:

a. Kinetic enerxgy
b. Danger to human life
c. Uniformity of material
5. Specifications for material can be found in:
a. The field of the drawing
b. Spec shuzets
c. Bill-of-material

6. The opposite of a tensile force is:

. a. Compression
b. Stress
- c. Impact

7. Artificial elastomers are products that are:
a. Metal like

b. Ceramic
¢. Rubber like

-13.




8. Ferrous metals contain:

a. Z2inc
b. Iron
c. Copper

9. Plastics have a feature that is very important in the industry.
This feature is that plastic is:

a. Fireproof
b, Very inexpensive
y ¢. Lightweight
10. A tensile force will:
a. Resist pull

b. Resist crushing
c. Allow impact

True~-False Test Items

Each of the following statements is either true or false. If the statement
{s true, draw a circle around the letter T following it; if the statement is
false, draw a circle around the F. If a statement is false in part it is
entively false.

1. Pressure type welding is usually related to resistance welding. T F

2. Fusion welding is related to electrostatic welding. T F

3. Corrosion has a great effect on the welding of many metals. T F

&. Brazing and soldering are the same except for the metals
used in both operations T F

5. Aluminum cannot be soldered and that is why we braze this

type of metal. T F
6. Flux is used in both soldering and brazing. T F
7. Spot welding is a form of pressure welding. T F

8. Welding can only be done in the shop because of the
‘ equipment necessary for field operations. T F

9. Soldering and brazing is used more in the structural
trades while welding i{s used more in the electronic field
of drafting. T F

10. Welding is the melting of the parent wmetal which operation
separates it from brazing. T F

~14-




Completion Test Items

Fill in the blank or blanks with the words or word that makes the
statement correct.

1.

Cutting a hole with a high degree of accuracy is done with a

The operation of squarely seating a washer or the head of a bolt is

called .

Annealing 18 a word that is related to .
A pattern maker works with parts that are called .
The inside radius on a forging or casting is called a .
The outside radius on a forging or casting is called a .
X-ray machires are used in the of castings or
forgings.

Bend radius is related to sheet metal
parts.

Spinning is an operation in the forming of .

The process of controlling the production of parts that leave the
shop is called .

Short Answer Ouestions

Answer the following questions by a single word, phrase or short sentence.

1'

2.

5.

7.

Machine dimensions should appear on what type of drawings?

What word or words describe drawing changes?

where besides on the face of drawings do item numbers appear?

wWhere is the heat treatment information placed on the drawing?

tthat information should appear on detail drawings?

How should parts be identified on assembly drawings?

How many fabrication dimensions should appear on the assembly drawing?
what is the name of a popular lettering device used mainly for inking?
what 48 the reason for showing hidden lines on any drawing?

Whay are there rules for dimensioning?

-15-



LR le\s

7N
Essay Questions o O

!

Read each question carefully before attempting to answer it. Write the
snswers on a standard answer sheet which you can secure from your instructor.
Re accurate and neat in your owrk. When calculations are required in order
to arrive at the answer, show all work on the answer sheet. Do not copy the
question; simply number each question in the left-hand margin.

What type of information is found in the hand book?
Why are column ties used in structural drafting?

Why is reinforced concrete so popular in the construction trades in
Florida:

tthat is the purpose of reinforced concrete schedules?
Explain why some walls are bearing walls.
Why are erection and shipping marks used?
How is the detail drawing used in structural drafting?

How are connection and installation drawings used in this type of
industry?

How is riveting and bolting used effectively in the structural trade?

What materials other than steel and concrete are used in this type of
construction? How are they used?



ANSWER KEY 70 QUINMESTER POST-TEST

Multiple Choice Test Items

1.
2.
3.
4.

5.

a 6.
a 7.
b 8.
b 9.
c 10.

True-False Test Items

1.
2.
3.
4.

3

T 6.
F 7.
T 8.
F 9.
F 10.

Completion Test Items

1.
2.
3.
4.

3.

Reamer 6.
Spot facing 7.
Heat treating 8.
Castings 9.
Fillet 10.

Short Answer Questions

) S8
2.
3.
4.

5.

Detail 6.
Revisions 7.
Bill~of-material 8.

Remarks column-Bfill-of-Material 9.

Machining 10.

B 1 M B »r

Round
Inspection
Forming
Sheet metsl

Quality control

Item circles
None

LeRoy’
Clarity only

Standardization



Essay Questions

Check each answer for accuracy and determine the score by clarity, neatness
and shortness of answer.




