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M8.3  The following answers, as asked for in the problem statement, include a brief
sentence on the functional requirement that needs to be met for each of the
given cases. This includes the loads (e.g. tension, compression, shear, impact,
cyclic, thermal, electrical) and five material properties that are most relevant to
meeting this requirement. Note that the items listed are just some of the possible
requirements, loads, and properties. (NOTE: Problem set answers will vary
according to what the individual student indicates are the relevant loads and
properties.)

(a) Components of a truss used in a building: Must provide load-carrying
CapaC1ty for loads that a building truss undergoes

Types of loads: 1. & 2. Tension and Compression (depending on
design)
3. Assembly
Environmental (Thermal, Fire Resistance)

=

Material properties: 1. Modulus - High

2. Strength - Medium

3. Fabrication & Joining - High
4. Price - Low

5

. Longevity - Medium

(b) Components of a space truss: Must provide load-carrying capacity for loads
that a space truss undergoes.

Types of loads: 1. Impact (docking)
2. Thermal (solar)
3. & 4. Tension and Compression (depending on
design)
Cyclic

o

Material properties: 1. Thermal - High
2. Density - Low

3. Modulus - High
4. Joining - Medium
5. Longevity - High

(c) Reentry shield on a person-carrying space capsule: Must insulate the capsule
structure and its passengers from the extreme heat of reentry (Note: no
need for reuse).

. Thermal
Cyclic
. Impact

Types of loads:

WM

—

. Thermal - High
2. Density - Low

Material properties:

PAL
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(d) Tiles for a house floor: Must provide an “aesthetic” and durable surface for a

house floor.

Types of loads:

Material properties:

3. Oxidation Resistance - High
4. Hardness - Medium
5. Strength - Medium

Impact
Compression
Thermal
Environmental

L N

1. Price - Low

2. Availability - High
3. Hardness - Medium
4. Appearance - High
5. Finishing - High

(e) Cable used for towing cars: Must provide load-carrying capacity and

resistance to environment for loads and items encountered in towing

Types of loads:

Material properties:

(f) Compressor blades of a jet engine: Must maintain desired shape during

1. Tension (pulling, from bumps)

2. Impact

3. Thermal (due to baseline temperature from
environment)

4. Wear

1. Strength - High

2. Abrasion and wear - High
3. Modulus - High

4. Corrosion - High

5. Price - Low

operation of engine.

Types of loads:

Material properties:

Impact

Tension and Compression
Aerodynamic /Pressure
Wear

Ll s

Strength - High
Modulus - High
Impact - High
Corrosion - High
Cyclic - High

G L=
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