ME 354 Fall 2022: Quiz 5 Name:

INSTRUCTIONS:
This quiz is open-book, open-note, and you may work with your classmates.
GIVEN:

A helical compression spring is wound from 2-mm ASTM A227 hard-drawn wire and has an outside
diameter of 19 mm.

The spring ends are closed and ground, and there are ten total coils. Note that “closed” and “squared” are
synonyms.

Music wire* A228 0.145 0.004-0.256 201 0.10-6.5 2211 2.6
OQ&T wire' A229 0.187 0.020-0.500 147 0.5-12.7 1855 1.3
Hard-drawn wire* A227 0.190 0.028-0.500 140 0.7-12.7 1783 1.0

Elastic Limit,
Percent of S,

Music wire A228 65-75 45-60 <0.032 29.5 203.4 12.0 82.7

0.033-0.063 290 | 200 11.85 81.7
0.064-0.125 285 196.5 1175 81.0
_ >0.125 280 193 11.6 80.0
HD spring A227 60-70 45) 55 <0.032 288 198.6 17 80.7
0.033-0.063 287 197.9 16 | 800
y 0.064-0.125 28.6 197.2 1.5 [ 793)
Gro on 0125 285 196.5 114 78.6
-

St

Type of Spring Ends

End coils, N, 0 1 2 2

Total coils, N, N, N, + 1 N, +2 N, +2

Free length, L, pN, + d p(N,+ 1) pN, + 3d pN, + 2d

Solid length, L d(N, + 1) dN, diN, + 1) dN,

Pitch. p Lo- /N, | L/N,+1) | (Lo—-3d)N, | (L - 2d)/N,
FIND:

a) The torsional yield strength of the wire, Sy,.
b) The spring rate, k.

c) The static load that can be applied before the spring yields.

)
)
)
)

d) The free length of the spring, Ly, for the load found in part (c) to cause the spring to become solid.
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