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Test Questions for candidate of Master graduate student
of Material College 2007 Metallic Material)

—. AR FAEFE LA ARA?
what is the difference between phase and microstructure in
Metallography of metallic material? 2
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Answer: The phase is referred to a homogeneous, identical part
separated by interface or boundary. Microstructure is related
to the shape, size and distribution of phases.
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what is the difference of mechanical properties of intermediate

phase and solid solution? Explain the reason, please.
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Answer: Compared with solid solution, the intermediate phase
has high hardness, high resistance to high—temperature creep

and high brittleness. The reason is that the crystal lattice
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of solid solution is the same as solvent and exist metal bond;
On the other hand, the crystal lattice of intermediate phase
is different from that of pure metallic component. Besides
metal bond, covalent bond also exists. As a result, the
intermediate

phase has the characteristics of high,hardnqss, high resistance
to high—temperature creep and high britfieness.
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what is the effect of work hardening phenomenon on metallic

material?

B mIEAESBEMRRHETE, BEKR MEKX.

Answer: After work hardening, the hardness, strength and

brittleness of metallic material will be increased; the plastic

deformation of metallic material concerned will be progressed

more uniformly.
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among the mechanical prpperties of metallic material (such as

strength, hardness, ductility and toughness etc.), which one

is the best when compared with polymeric material and inorganic

material?

£ BB ERE.
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Answer: The toughness of metallic material is the best.

=2

. EwEEEENE. PRRAERRNR S ERE, i —
Ji2 ] #y 41

TAll

i

Point out the range of carbon content of low—carbon steel,

medium—carbon steel and high—-carbon steel..Give some examples

for their applications.

B RERAR . AR A0 B AR B AR 2 R B Al <0, 25%C 0.25—
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Answer: The range of carbon content of low—carbon steel,

medium—carbon steel and high—carbon steel is <0.25%C,

0.25-0. 60%C and 0. 60%C respectively. Low—carbon steel is

suitable for making steel structure, such as bridge;

most parts of machine, such as. shaft, teeth, are made of

medium—carbon steel; high=carbon steel is used for parts with

high wear resistance éuéh as file, drill etc..
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Assume a carbon steel containing lamellar pearlite and another

one containing nodular pearlite, what is the difference for the
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mechanical properties of them? How to transform the lamellar

pearlite into nodular pearlite?

B o, FRFROUIREY IR E S TACR BN, B T HoR 3RO
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In general, the strength of carbon steel containing lamellar
pearlite is higher than that of carbon,stGGI.QOntaining nodular
pearlite, but the ductility of the forme; is lower than that
of latter. By spheroidizing, the lamellar pearlite can be
transformed into nodular pearlite.
+. REECLNBENEEREIML
what are the main ways to increase the strength of aluminum
alloy?

D BPRERN AL R,

Using Ageing strengthening and strain strengthening, the
strength of aluminum alloy can be increased.
N RERKESRELHEERDZT L
what are the main ways to. increase the strength of Fe-C alloy?
A BEEAL. HAREA. @Rk, BA B,
Solid solution strengthening, (hardening), Phase
transformation strengthening, Dispersion strengthening and

strain strengthening can be used to increase its strength.
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f 2
Assume Fe;Cy was distributed along with the grain boundaries

of high-carbon steel. How to eliminate the harmful

microstructure?
A
2. Ek.

Answer: Normalizing should be carried out,‘to eliminate the

harmful microstructure. :

t. AR SR A R R ? R R i
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what is the difference of microstructure and mechanical

properties for castings and forgings?

B —fH, AL MR AL, ARBAHE; Bk R
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In general, dendrites occur in the microstructure of castings

and the distribution of chemical elements is not homogeneous.

On the other hand, the distribution of chemical elements in

forgings is more homogeneous. The strength and ductility of

forgings are better than that of castings.
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