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Q3: Sort the following microstructures from Hj ghest to lowest ductility:
Martensite, Bainite, Tempered martensite, spherodite, fine pearlite, C

6 J _)) oars?eaﬂite.







Downloads/metaaa-mid.pdf

@ e sloud S B2 et ey RS

£ el

Q4: Can Plain low carbon steel be hardened and Why?

QS5: For each line of the 4 lines on the T-T-T plot (Figure 2 below), What are the
micro-structures that form and their percentages?

curve 1: 100% perlite FEERRSRAARTERGRRRES T
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!‘ 0. 'b'econdary bonds have 3 directional properties
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7. Maximum solubility of carbon in austenite 0.2% at Temperature 1128,

| Q2: Explain the mechanism of the formation of pearlite from austenite for the eutectoidl | |
| p P L
| alloy. Illustrate with a sketch.
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- The microstructure of 3 consist of:

50 bainite 50 martensite

e ::: The microstructure of 4 consist of:




State whether the follow nE stat
L . Sty Sme

nNnts -
e true or i

1. tonlke bending ERErDY Is vorioble BUt ivonee et S Miarka)
2. Covalent bending s, OV Is the smotiess Bart s f f .
: Atomic packing foctor for BCC and He _,,”v””r”” it 2 [ G | =
ICtures ore the
4. Magnetic and none magnetic iron have th, Same crystal sery : ot ’
rue
5. Delta ferrite has a negligibie solubility fimie e [ T,
6. The addition of Mn fowers the eutec toid temperature of plain carbon :I et A
Glloy %
[ e
Q2. Fill in the blanks in the following table: (12
marks)
Heat treatment Process Purpose
] or sub process \
[ 1. Full Annealing | |
! | 'I
III | II|I
/ = T —
.n | ~ .
|
[ [
- — ———— e T
[ 2 Tempering |

[ 3. Hardening TR ]
|

4. Process annealing

5. Normalizing

6. I-T diagrams




Low carbon steel typically has less than
0.25 percent carbon content1. Due to its
low carbon content, it cannot be
hardened by heat treatment (to form

Martensitic) 12. However, it can be
hardened by case hardening 2. Is there
anything else you would like to know?
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Isothermal Transformation (I-T) Diagrams:

It is the heat treatment process that uses the
Temperature — Time - Transformation (TTT)
curves. ( I-T diagrams are also called the Bain S-Curve or T-

T-T (time-temperature-transformation) diagrams)

TTT Curve: It is a graphical representation of
the cooling of the specimen that relates the

microstructure to temperature and time.

Purpose: this process assumes that the
temperature of the piece is held constant for
a period of time before cooling.
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Continuous cooling transformation (CCT) diagram determined by
measurements for the DIN 34 Cr 4 steel, austenitized at 850°C for 8

min.
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Q2: Expiain the Mechanigy, of o
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Q4: The figure2 below shows the continuous cooliling tr

p ¥ . : - " - = s
Label continuous cooloing curves to yield the
pearlite, A-austinite, F- ferrite, M- martensite

ansformation diagram.
following microstructures, pP-

(8 marks)
Fine pearlite and proeutectoid ferrite
Martensite
Martensite, Fine pearlite and proeutectoid ferrite
Martensite and proeutectoid ferrite

B

1000 I T

Temperature (*C)

8

200
ot | L 1 L ] 1 1
01 10 10? 10* 107

Time (s)

Aigure 2  Continuous cooling transformation diagram .
wt% C iron—carbon alloy. 0
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Q5: Are there any drawbacks to the hardening process? Name one (2 prirks)
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