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The Mechanical Properties of Wires and Wire Rods Patented
in Fluidized Bed

Eiji TAKAHASHI, Masaru SHIMIZU,
Yasuhiro OK1, and Osamu IsHrcamr

Synopsis:

In order to improve the drawability of wires and wire rods and to obtain the desirous mechanical pro-
perties of drawn wires, lead patenting has long been utilized to practical use. There are, however, some
problems about environmental hygiene in the works and environmental pollution in the cause of molten lead.
As a means of solving those problems, the fluidized bed patenting method has been studied and déveloped.

Under the various conditions of fluidized bed temperature, air velocity and cooling time in fluidized
bed, experiments on cooling of heated wires and wire rods in fluidized bed have been carried out. Excel-
lent mechanical properties of the materials patented in fluidized bed, as good as those in lead bath can be
obtained by optimization of such factors as fluidized bed temperature, air velocity, cooling time in fluidized
bed and austenitizing temperature. The fluidized bed patenting can be successfully applied to the ma-
terials from 1 to 11mm in diameter. The scattering of mechanical properties of the materials
patented in fluidized bed is the same as or less than that in lead bath. The drawability of the materials

patented in fluidized bed is the same as that in lead bath.
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Table 1. Chemical composition of specimens {(wt %).

. © Diameter . . ;
; L WY ‘ 1 Al
Specimen | (mmg) | C { Si Mn : P S Tota
SWRH 62A | 5.5 0.60 | 0.19 0.42 | 0.0l 0.015 . X
SWRH 62A 7.0 0.63 | 0.22 0.50 | 0.023 0.022 '  tr
SWRH 72A 2.0 0.74 | 0.21 0.48 0.012 ~  0.013 .
SWRH 724 5.5 0.74 | 0.21 0.48 0.012 0.013 |  tr.
SWRH 72A 9.5 0.74 | 0.2 0.47 0.012 | 0020 |
SWRH 77A 5.5 0.75 | 0.25 |  0.54 0.016 0.02¢ . 0.051
SWRH 77A 7.0 0.75 0.23 | 0.53 0.024 | 0.018 | 0.056
SWRH 82B 9.5 0.82 0.22 0.72 0.000 | 0.021 | 0.056
]
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Fig. 1. Cooling curves of wire rods in various
cooling medium.
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Fig. 2. Influence of fluidized bed temperature
on tensile strength of 0.72% carbon steel
wires and wire rods.
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Fig. 3. Influence of air velocity on tensile strength
of 0.77% carbon steel wire rods cooled at
various fluidized bed temperature.
(Fluidized bed temperature @ 100°C, O
200°C, A 300°C, cooling time in fluidized
bed 15sec.)
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Fig. 4. Influence of cooling time in fluidized bed
on tensile strength of 0.629% carbon steel
wire rods.’
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Photo. 1. Electro replica micrographs of 0.629
carbon steel wire rods patented in va-
rious cooling time in fluidized bed.
(Air velocity 12cm/sec. bed temp.
300°C)
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Fig. 5. Influence of austenitizing temperature on
tensile strength of 0.829% carbon steel
wire rods.

Austenitizing temperature (a) 900°C (b) 950°C (c) 1000°C
Photo. 2. Electro replica micrographs of 0.829 carbon steel wire rods in fluidized bed at
austenitizing temperature 900~1 000°C.
(Air velocity 15cm/ sec., bed temp. 120°C)
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Fig. 6. Relation between (C+0.2Mn) wt% and
tensile strength of wire rods. Solid line
is usual aiming value in lead patenting.
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Fig. 7. Distribution of tensile strength of 0.629,
carbon steel wire rods in a coil.
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Fig. 8. Mechamical propeties of drawn weres.
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