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| Mechanical Properties of Metals

Question:

O
R W
.

" Page 10

In elastic deformation, Why strain
is in proportion to the stress and
is fully recovered when the load is
removed? ‘

(SI1RE S 20380 &> 5

A
S\

S’

{Northwestern University, 1997
Page 11

Erastic deformation occurs by changing the distance of each atoms

without changing the lattice structure, and the bonding force is ®
proportional to the distance between atoms near the equibrium atom &%
separation distance. f‘?
- B
Drag the green tag | : PE

for erastic deformation ! ® ® @

—q e o o

Yield Origina
Point llength 0 . .

O

Page 12

Northwestern University, 1997

<Hook's law>
As strain is propotional to stress (clongation is propotional to load) in erastic
deformation, we can define the formula , known as Hook's law:

I o stmss[N/m’]
. o=Ee € : strain
‘ E: Young's modulus{N / m2]

(CHRZHEA) BB

INorthwestern University, 1997
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[ Introduction to Phase Diagrams

|
i
t \/4
o ] A

- INITIALIZE ] 0]
get B?SItlon of .gr oup gr}eatm . DF Phase Diagram is graphical representation of the state variables Page 5
atx=item 1 of it ; aty=item 2 of it 3 7: associated with microstructures (such as Temperature, Pressure,
get position of group ondo 2o Composition).
gl - — . T
onx 1t§r?1 Lofit; ony 'lt.em 2ofit % B <One Component Phase Diagram of H20> Animate
get position of group migi ;m 4
mix=item 1 of it ; miy=item 2 of it | F | Tempoature——"
--1ATM 7
set visible of group oneatm to true »
pause 300 Liquid
step i from 1 to 2
set visible of group ondo to true
pause 50 : E
set visible of group ondo to false e;aure :
pause 50 Northwestern University, 1997 Back
end (D®7]"
set visible of group ondo to true 87 @ ‘ ' ©)
pause 300 Je
v ) ‘
- IDOU B T ‘ Introduction to Phase Diagrams ‘/\_)
step i from 1 to (mix-onx) by 30 i ) :
set position of group oneatm to [ Phase Diagram is graphical representation of the state variables Page 5
atx+i, aty associated with microstructures (such as Temperature, Pressure, |
set position of group ondo to Composition). l
onx+i, ony <One Component Phase Diagram of H20> Animate
end Temperature -
pause 100 Steam
set visible of group oneatm to false 100 *C]
set visible of group ondo to false
set visible of group migi to true
pause 600 | Water @ m
--FINALIZE ]
set visible of group migi to false WG%J
set position of group oneatm to 51
atx, aty = | o
. [
set position of group ondo to 71:% {Ncnhwe.m University, 1997 ressure
onx, ony
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. Introduction to Phase Diagrams
AR

<Partial Solution - Proeutectic Composition>

" 100% Liquid

Composition
|Northwestern University, 1997

TN

P%’
Lo

. Page 11

@rE

& E
B E

» -
P

Composition

<Partial Solution - Proeutectic Composition>

(Proeutectic Reaction)

Liquid+Solid B

= ]

—
—
paw—

Northwestern University, 1997

i Temperature

<Partial Solution - Proeutectic Composition>

1 Composition
iNonhwctlcm University, 1997

Solid B and eutectic (a+B)

X1 3= = N

M4 BRENEEORE
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i Mechanical Properties of Metals

<Stress-strain curve>

I Drag the red triangle with mouse N
: (a) below yield point

! (b) between two lines

| (c) point of failure

o
B
’ S

iNorthwestern University, 1997

(a)

Northwestern University, 1997

’ .
! Mechanical Properties of Metals 2/\

<Stress-strain curve>

Drag the red triangle with mouse -
() below yield point
(b) between two lines
(c) point of failure

elastic recovery

(b)

FEEIRBOLICHEI=ZAFRETIATRSI v VT3 2Lict-T, R %H
T2 eNTES, (a) DEHEHBERTIE, T ARZUE2KT L, REHITOR
WCR3. (b) DEMMER TII=ARIXEZ, BEMETHS S 7ItRTENS,

X6 E®ROFA

r ]

. Introduction to Kinetics kj\4 Introduction to Phase Diagrams ; ;\.4

} <Eutectoid Steel - Cooling Path> Page 6 <Fe-Fe3C System - White Cast Iron> Page 14

i . Rapid cooling S Exercise:

i 800l ) R This photograph is a typical

| o microstructure of 3.0 wt% white cast iron.

700} -
600 a.What is the light constituent consist of?
5001 NG ll  b.Why the light constituent include some
! 400) dark dots (as shown in red circles)?
*

1300 c.Estemate the carbon wi% in the dark  [H]
200} constituent. @ @
100] - e e e

5 18ec 1min thour  1dgy E@

o1 1 10 : 10° 077

Time{sec] W% C

Northwestern University, 1997

(a) 7=2A—YavEtnHiatbt

Northwestern University, 1997

(b) REMETONA
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Development of multimedia teaching materials -
, for introductory Materials Science course |
—PrOJect to develop teaching materials at the Department of
Materials Science and Engineering, Northwestern University—
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ABSTRACT ‘

Department of Materials Science and Engineering, Northwetern University carries out a
project to develop multimedia teaching materials, which is a part of the improvement of
departmental education. We have participated this project and developed some multimedia
teaching materials for introductory course of materials science. This paper expounds upon
the outline of this project and the development of these teaching materials. Effective way
developingt computer-aided teaching materials are also discussed. - ’

The teaching materials we have developed can be a good assistance for understanding
essential concepts through the presentation of time passage and the introduction of interactive
operation. However, some improvements are still needed for the better concentration to the
learing‘subjects. For an achievement of this kind of self-developing project, establishment
of a nucleus and a support system in a faculty plays an important role.

KEY WORDS

Department of Materials Science and Engineering, Northwetern University, Multimedia
teaching materials, Authoring tool, Concentration to the learning subjects, Animation, Inter-
active operation, Nucleus in a faculty ‘



