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A Comparison,lof‘Tensile Testing of Titanic Steel and SAE 1020
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o) Titanic SAE 1020
Yield Strength (/\ ,  193.1 MPa 206.9 MPa
Tensile Strength ( ~417.1 MPa 379.2 MPa
Elongation U<<\ 29% 26%
Reduction in Area @% 50%
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The RMS Olympic made more than 500 round trips between
Southampton and New York before it was retired in 1935 and was
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Fatigue Is Important inasmuch as it Is the single largest
cause of failure‘/j'p metals, estimated to comprise

approximately 90)\%{ of all metallic failures

1,

Polymers and ceramicép(@(cept for glasses) are also
susceptible to this type of failure.

%
Furthermore, It IS catastrophic/ Insidious, occurring
very suddenly and without warning/_

«V
/VG

Fundamentals of materials science and engineering Callister 51" P255
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Flexible coupling
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2) I H PR (Fatigue Limit): ! -

(o) BF RN RAGTHR N
E‘Jﬂﬁ"ﬁ (/ i)

0 or=-1, NIRRT e
For many steels, fatigue ﬁon@s range between 35 and 60%
of the tensile strength. J: W BAEELEM

. 20, fE A4 k)
3) FHE F PR fatigue strépgth:
AR S IR, ﬂiﬁ&% N

Iy B BT R 77 N, =107 cycles '7@ : -

Most nonferrous alloys (e.g., aluminum, c@pper,
magnesium) do not have a fatigue limit
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4) TEFFAE fatigue life N
ESTESRENENERT, REFR 0
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ess amplitude, S

Fatigue strength
at NV, cycles

| | L | |
103 10 Fatigue life 107 qu 108 109 1010
at stress S,

Cycles to failure, N
(logarithmic scale)
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Demonstration of how design can

reduce stress amplification. (a) Poor

design: sharp corner. (b) Good design:

fatigue lifetime improved by

Incorporating rounded fillet into a

rotating shaft at the point where there is
Ugchange In diameter.
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