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The Improvement of Stress-Relaxation Properties of PC

Wire by “Warm-Straightening”

Tadashi AXAGI, Teisuke YOKOTA, and Isao GOkyu

Synopsis:

Various properties of high—carbon PC wire treated by cold-straightening and bluing (“CS-+B”’) and those
by warm-straightening (“WS”’) were compared and the following results obtained.
It was found that the greater the bending deviation during straightening, the straighter was the processed

wire and the more stable was the torsion value.

There was an increase in the diameter of the wirein the
“CS” process and in the “WS” process at intermediate temperatures, but it was

found that at higher

temperatures the diameter reached a maximum and then gradually decreased, becoming less than the

original diameter above 400°C.

The maximum tensile stength and sectional-hardness were obtained for “CS B’ wire when treated at 200

°C and 250°C respectively, while for “WS” wire the maximum values were obtained at 300°C.

The “W§”

wire had a lower stress—relaxation value than “CS + B’ wire, this being paricularity evident at high auto-clave

temperatures.

One reason may be that the “WS’ wire has a higher elastic limit than “CS+4B” wire.

Minimum relaxation values for both “CS +B” wire and ““WS”” wire were obtained at a temperature ap-
proximately 50°C above that at which ¢4 , and ¢y ¢, showed a maximum and this corresponded with the
results of creep tests performed at intermediate temperatures.

It is considered that in the “WS” process the dislocations increase and there are repeated lockings of these
dislocations by solute atoms and that the composite effect of aging and process hardening results in a fixed

structure of dislocations.
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Table 1. The details of specimen.
Chemical composition (%)
G S | Ma @ P S : Cu
0.80 = 0.27 | 0.86 | 0.024 0.010 0.08 e o e

Working process

11.0¢ §

Wire rod
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i Patenting s
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| Cold drawing to 7.0¢ |

Mechanical properties

Diameter Tensic Proof stress | Elongation*
strength
kg/ mm?2 kg/ mm?
6.98 mm 172.8 138.8 4.69,
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Deviation of wire (mm)

| Wo. of blade @ T o [ ® ®
No. of deviation|
I 2.3 2.3 2.3} 2.3 2.3
1 3.5 3.5 4.6 3.5 3.5
L 4.6 4.6 5.8 4.6 4.6

Fig. 1. Rotary cylinder of wire straightening
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Fig. 4. Relation between dia of specimens and
deviation and working temperature.
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Fig. 5. Mechanical propertics of blued specimens.
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Fig. 6. Mechanical properties of CS+B specimens.
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Fig. 9. Tortion test results of WS specimens.
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Fig. 14, The relaxation values at room temperature
of CS+B and WS specimens.

Table 2. The relaxation values of each specimen.
After 10 hours at room temperature (%)
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Fig. 15. The relaxation curves at elevated tem-
perature of WS and B specimens.
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Table 3. The relation of the maximum tensile properties and the
minimum relaxation values to treated temperatures.

. . The relaxation at room
The tensile properties temperature
Specimen Tke treated temperature at | The treated temperature at | The treated temperature at
which g, ; indicates the ma- | wihch g, 4, indicates the ma- | which relaxation indicates
ximum value. (°C) ximum value. (°C) the minimum value. (°C)
WS 250( 1), 300(1, @) 300(1, 1, m) 300(1), 350(1, m)
CS+B 20001, I, m) 200(1, I, I) 250( W)
Test at 180°C
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specimens.
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