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Abstract In order to optimize composition and hot-rolling cooling process of 82B to improve strength of 82B wire rod,
the influence of isothermal transformation temperature of steel 80 and steel 82B on phase transformation time and pearlite in-
terlamellar spacing and the influence of Cr content on phase transformation temperature are tested,and the influence of Cr-
alloying and phase transformation control on microstructure and tensile strength of 82B wire rod is analyzed. The phase
transformation speed of 82B is the most fast at 595 ~615 °C with transformation time for 10 ~ 15 s, and an idea pearlite in-
terlamellar spacing of 0. 10 ~0.20 um is gotten at 590 ~ 625 °C. The temperature scope and transformation speed of phase
transformation of steel 82B could be controlled by adding 0.18% ~0.24% Cr and controlling hot-rolling cooling speed so
as to obtain pearlite microstructure with uniform thin interlamellar spacing. The main components of ®12.5 mm steel 82B
wire rod are modified to 0. 78% ~0.84 % C,0.15% ~0.35 % 5i,0.78% ~0.88 % Mn and 0. 18% ~0.24 % Cr. In hot-
rolling cooling process, with weakened water cooling, strengthened forced air cooling, laying temperature of 82B wire rod at
840 ~880 C (aiming at 860 “C) ,and increasing forced air cooling speed of 82B wire rod, the strength of the wire rod is
improved.
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Fig. 1 Influence of isothermal transformation temperature on

transformation time of experimental steel 82B (/% : 0. 80C-

0.20Si-0. 80Mn-0. 28Cr)
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Fig. 2 Influence of isothermal transformation temperature on

pearlite interlamellar spacing of experimental steel 82B (/% :

0.80C-0. 20Si-0. 80Mn-0. 28Cr)
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Table 2 Experimental results of different cooling rates of steel 80 and steel
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Table 1 Chemical composition of steel 80 and steel 82B for
thermal simulated test /%

Me C Si Mn Cr v
80 0.84 0.26 0.69 - -
82B 0.79 0.19 0.79 0.37 -
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Fig.4 Typical cooling curves of thermal simulation sample to
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simulate practical cooling rate in situ
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Table 3 Chemical composition of steel 82B wire rod de-
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Table 4 Forced air cooling process of steel 82B wire rod before production process optimization
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Fig.5 Temperature distribution of steel 82B wire rod at air
cooling line before production process optimization
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Fig. 6 Tensile strength distribution of steel 82B wire rod before

production process optimization ( statistical total batches: 50)
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Fig.7 Pearlite structure at 1/2 radius of cross section of steel

82B wire rod before production process optimization
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Fig.8 Temperature distribution of experimental steel 82B wire

rod batches at air cooling line

B9 b5 82B MAMEE 1/2 ¥ R4 HMBRICEHA
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®S5 KW B2B MBRESEH/ %

Table 5  Composition control of steel 82B wire rod at
Shuigang/ %
ME/mm C Si Mn S P Cr v
®12.5 0.78~ 0.15~ 0.78 ~ < < 0.18~
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pg 079~ 015~ 0.7~ < < _ _
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Table 6 Air cooling process of steel 82B wire rod rolling at Shuigang
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Fig. 10 Tensile strength distribution of ®12. 5 mm steel 82B
wire rod produced at Shuigang ( statistical total batches: 775)
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