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Effect of Cooling Rate on Structure of Hot Rolled Round Bar
of Steel 40CrMo

Deng Suhuai, Wang Liping, Yang Zisen and Yi Min
( Shougang Research Institute of Technology, Beijing 100043 )

Abstract Owing to less rolling passes and non-control cooling rate device after finishing rolling, the two kinds of
structure-pearlite + ferrite and bainite + martensite in ®70 ~ 80 mm round bar of steel 40CrMo (/% . 0.40 ~ 0. 41C,
0.97 ~1.05Cr, 0. 17Mo) produced by continuous rolling mill strain easily occur. By using Gleeble-2000 thermal simula-
tion machine the continuous cooling transformation ( CCT) curves of two kinds of original structure specimens of heat batch
Nol and No2 are measured, and the structure and micro-region analysis of finished products by heating at 1 150 C for 5
min then cooling with 10 °C/s to 900 °C for 10 s and deforming 30% with strain rate 20 s ' and cooling with 0. 2 ~ 10 %C/s
to 200 °C are studied. Results show that the martensite structure occurs as the finished products is cooling with large cool-
ing rate after rolling; with cooling speed 0. 1 ~1 “C/s for round bar after rolling the steel 40CrMo can get normal structure

i. e. bainite and/or pearlite structure.
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Table 1 Analysis of test steel 40CrMo /%

frdt C Si Mn P S Cr Mo

Nol 0.40  0.23 0.77 0.012 0.0t1 0.97 0.17
No2 0.41 0.24 0.8 0.017 0.007 1.05 0.17
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Table 2 Microhardness ( HV0.1) of ®80 mm hot rolled
products of heat batch Nol and No2 of steel 40CrMo

batin Pk 1/4 34 Lo
Nol 191,220,191 257,274,246 207,191,214
No2 284,288,281 269,267,260 353,265,353
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Morphology of structure of @80 mm hot rolled products of steel 40CrMo ( cross sec-

heat batch Nol, ferrite + pearlite (a); and No2, bainite + martensite ( b)
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Fig.2 CCT curves of ®80 mm hot rolled products of steel 40CrMo: heat hatch Nol (a) and No2 (b)
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Fig.3  Effect of cooling rate after deformation at 900 “C on structure of heat batch Nol of

steel 40CrMo; cooling rate /(°C - s 7' )~ (a) 0.2; (b) 0.35; (¢) 0.5; (d) 1; (e) 2; () 5
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Fig.4 Effect of cooling rate after deformation at 900 C on structure of heat batch No2 of

steel 40CrMo: cooling rate /(C + s™')- (a) 0.2; (b) 0.35; (¢) 0.5; (d) 15 (e) 2; ()5
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Fig.5 Morphology of banded structure of ®80 mm hot rolled products of steel 40CrMo

( longitudinal section) : heat batch Nol (a) and No2 (b)
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Table 3 Analysis of micro-region of matrix and segrega-

tion banded area in ®80 mm hot rolled products of heat
batch Nol and No2 of steel 40CrMo

frfit X C Si Cr Mn Mo

Nol ik 5.57 0.35 1.68 1.14 0
AT X 3.26 0.4 2.8 1.16 3.10

No2 ik 4.10 0 1.01  0.74 0

TR X, 3.49 0 1.19  0.83 0
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Fig. 6 Cooling curve of 80 mm round steel 40CrMo after rolling
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Fig. 7 Cooling curves of @80 mm round steel 40CrMo at center
and side within 5 min
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