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Heating Furnace Charging Optimization of Hot Rolled Round
Billet 4145H ®600 mm for Petroleum Drill Collars
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(Special steel company Jiangsu Yonggang Group Co., Ltd., Suzhou 215628)

Abstract: Taking 4145H hot-rolled round steel used for oil drill collars as the research object, under the condition of high
temperature (870-920 ‘C) in the preheating section of the heating furnace, a warm delivery and charging process is de-
signed: the surface temperature of the casting billet is controlled at 200-400 “C before being put into the furnace, the pre-
heating section time is > 120 min, the temperature of the heating section is 950-1 050 ‘C, the holding time is > 60 min,
the high temperature section is 1 220-1 280 °C, the holding time is = 240 min, and the total heating time is = 510 min.
Through process test, 260 mm specification round steel bar is rolled by using @600 mm specification continuous casting
round billet. By comparing the quality of hot rolled round steel under three furnace charging modes of hot delivery and hot
charging , warm delivery and warm charging, and cold delivery and cold charging, it is concluded that the warm delivery
and warm charging process can obtain good surface quality and internal quality.

Key Words: 4145H Steel for Oil Drill Collar; 600 mm Round Billet; Hot Delivery and Hot Charging; Warm Delivery
and Warm charging; Cold Delivery and Cold Charging
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Table 1 Common charging methods of continuous casting slab
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Table 2 Main chemical composition of 4145H steel %
i H C Si Mn p S Cr Mo Al
Frife 0.42~0.48 0.15~0.30 0.85~1.15 <0.015 <0.010 0.95~1.20 0.25~0.35 0.020~0.050
Hix 0.45 0.25 1.00 0.010 0.003 1.15 0.30 0.030
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Table 3 Number of test heats and heating process of 4145H steel
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Bk 2 - >540
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Table 4 Furnace temperature and heating time of 4145H steel in different charging modes
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P 1 611 901 89 87 206 132 514
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Fig. 1 Surface crack morphology of hot delivery and hot charging
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high—power corroded map
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Fig. 2 Metallographic morphology of Sample Defects: (a) Original hole map, (b) defect high—power uncorroded map, (c) defect
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Fig. 3 Fracture morphology of sample defect
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