1. What are the four categories of engineering materials used in manufacturing?

Answer. The four categories of engineering materials are (1) metals, (2) ceramics, (3) polymers, and (4) composite materials, which consists of a non-homogeneous mixture of the other three types.

2. What is the difference between a thermoplastic polymer and a thermosetting polymer?

Answer. Thermoplastic polymers can be subjected to multiple heating and cooling cycles without substantially altering the molecular structure of the polymer. Thermosetting polymers chemically transform (cure) into a rigid structure on cooling from a heated plastic condition.

3. What is a machine tool?

Answer. The term developed during the Industrial Revolution, when it referred to power-driven machines used to operate cutting tools previously operated by hand. Modern machine tools are described by the same basic definition, except that the power is electrical rather than water or steam, and the level of precision and automation is much greater today.
4. What is the dilemma between design and manufacturing in terms of mechanical properties?

Answer. To achieve design function and quality, the material must be strong; for ease of manufacturing, the material should not be strong, in general.

5. Define tensile strength of a material.

Answer. The tensile strength is the maximum load experienced during the tensile test divided by the original area.

6. Define yield strength of a material.

Answer. The yield strength is the stress at which the material begins to plastically deform. It is usually measured as the 0.2% offset value, which is the point where the stress‑strain curve for the material intersects a line that is parallel to the straight-line portion of the curve but offset from it by 0.2%.

7. What is work hardening?

Answer. Work hardening, also called strain hardening, is the increase in strength that occurs in metals when they are strained.

8. What is the difference in melting characteristics between a pure metal element and an alloy metal?

Answer. A pure metal element melts at one temperature (the melting point), while an alloy begins melting at a certain temperature called the solidus and finally completes the transformation to the molten state at a higher temperature called the liquidus.  Between the solidus and liquidus, the metal is a mixture of solid and liquid.

9. What are the two major groups of metals?  Define them.


Answer. Ferrous metals, which are based on iron; and nonferrous, which includes all others.

10. What is an alloy?


Answer. An alloy is a metal comprised of two or more elements, at least one of which is metallic.

11. What properties make tool steels suitable for use in cutting tools?

   Answer. Tool steels possess high strength, hardness, hot hardness, wear resistance, and toughness under impact to make them suitable for use in cutting tools.

12. Explain the term Eutectic.

   Answer. A eutectic alloy is a particular composition in an alloy system for which the solidus and liquidus are at the same temperature. The eutectic temperature is always the lowest melting point for an alloy system.
13. What is a solid solution in the context of alloys?


Answer. A solid solution is an alloy in which one of the metallic elements is dissolved in another to form a single phase.

14. What is an intermediate phase in the context of alloys?

   Answer. There are usually limits to the solubility of one element into another. When the amount of the dissolving element in the alloy exceeds the solid solubility limit of the base metal, a second phase forms in the alloy. The term intermediate phase is used to describe it because its chemical composition is intermediate between the two pure elements. Its crystalline structure is also different from those of pure metals

15. What are some of the general properties that distinguish metals from ceramics and polymers?


Answer. Typical metallic properties include: high strength and stiffness, good electrical and thermal conductivity, and higher density than ceramics or polymers. 

