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Fatigue Life Properties of Messenger Wire
with Service Environments
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Abstract

Environment-dependent fatigue life of Cu-Cd alloy wires used as messenger wires was
investigated. Tensile test results showed the decrease of tensile strength and elongation of
messenger wires by 3.7% and 16.8%, respectively, in used specimens when compared to new
ones. Messenger wires used at industrial region for 26 yeras showed 35~50% decrease in
fatigue life, which is partly due to the in stress concentrations by formation of corrosion
products at the surface. Single wires showed better fatigue properties than stranded wires,
especially at low cycle regions with higher stresses. Stranded wires showed shorter fatigue lives
than single wires because of friction between wires by surface contact. Service life of messenger
wires was dependent upon the environments which they were exposed to. SO and humidity
deteriorated the fatigue properties by environmental degradation.
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Fig. 3. Fatigue test for single wire
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Fig. 6. EDS analysis of messenger wire

24 | st ets/=8% | H6H / M1 / 2003

(b)




A1) A EAA
16.8% Z+Asd . Fig. 8& 7pdaje] 7H4 A
I BE AgAmg A
Aol wrek 91737

UTS(kgt/mm 2}

Fig. 7. Cross section of messenger wire
used at the field
(b) Copper mapping
(c) Oxygen mapping
(d) Sulfur mapping
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Fig. 8. Tensile properties of messenger wires
with service environments
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Fig. 11. Comparison of fatigue properties for

the messenger wires (stranded, single)
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Table 1. Comparison of indices a and b
on S-N diagram

Types a b
Single @® new 3.51 -0.37
wire @ used 3.47 -0.35
Stranded| © new 244 -0.20
wire @ used 2.38 -0.20

Table 2. Comparison of indices a and b

[Used/new]
Types single stranded avg.
a-ratio 97.72% 99.04% 98.38%
b-ratio 94.12% 99.34% 96.73%

Table 3. Comparison of indices a and b
[stranded/single wire]

Types new used avg.
a-ratio 69.71% 69.48% 69.60%
b-ratio 56.56% 54.0% 55.28%

Table 4. Prediction of fatigue life indices

aand b
Types a b
Single @ new 100% 97.72%
wire @ used 100% 94.12%
Stranded @ new 69.71% 67.90%
wire @ used 56.56% 52.97%
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