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Abstract The thermal deformation behavior of 420 mm casting slab of 690 MPa high-strength steel for ocean engi-
neering (/% :0.12 ~0.15C,1.05 ~1.20Mn,0.5 ~ 0. 7Cr,1.0 ~ 2. ON1,0. 5 ~ 0. 6Mo,0. 3 ~ 0. 6Cu,0. 015 ~ 0. 035Nb,
0. 008 ~0.020Ti,0. 04 ~0. 07Alt) with 20% deformation and strain rate 0. 05 ~5 s™' at 1 000 ~1 100 °C has been tested
studied by using Gleeble 3800 thermal simulation machine to get true stress-strain curves, strain-hardening rate-deformation
stress curves, thermal deformation constitution equation and dynamic recrystallization thermal activation energy of the steel.
Resulis show that at same test temperature with increasing strain rate the corresponding deformation stress increases; while
with increasing deformation temperature the deformation stress decreases; and the dynamic recrystallization thermal activa-
tion energy of the steel is 499 954.0 J/mol.

Material Index 690 MPa High-Strength Steel for Ocean Engineering, Thermal Deformation at 1000 ~ 1 100 C,
Strain Rate, Stress-Strain, Dynamic Recrystallization
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Table 1 Chemical composition of tested steel /%
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0.15 1.20  0.07 0.005 0.7 2.0 0.6 0.6 0.0020 0.035 0.020
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Fig.1 Scheme of thermal deformation test process
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Fig.2 True stress-strain curves of tested steel al 1 000 °C (a), 1050 °C (b) and 1 100 C (¢)



- 68 - 5223

%36 &

1000
900 (@) L (b)

P 800 }

g0}
600 00| [

§ jgg | EE/C 1000 | |

300 050 L BE/C
200 | - 1100 L 1100
100 } 3 L

105

...................

) [} @ [} (e

liﬁoxo Ic I HEE /T L C
I 1000 I
1050 | [ | 105p l1000
I 1050 I
1100 [ 100

...........

20 40 60 80 100 120 20 40 60 80 100 120 20 40 60 30 100 120 20 40 60 80 100 120 20 40 60 80 100 120
i 7 /MPa % 77 /MPa

[ 1 /MPa R F1 /MPa

Rz F1 /MPa

B3 RAS#EH(a)5 5™ 5(b)1s7'5(e)0.5 57 5(d)0. 157 5()0.05 s~ B ISR A B AR BE AL TR B Ay 2%

Fig.3 Strain-hardening rate-deformation stress curves of tested steel with strain rate 5 s ' (a), 1's (b)), 0.557"(c), 0.1s57'(d)

and 0.05 s ' (e)
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Table 2 Peak stress of tested steel in different experimental
condition

R/ MRS/ IE{E I F1/ MPa
% 57! 1000°C 1050°C  1100°C
20 0.05 69.08 61.70 40. 60
0.1 79.42 71.21 52.62
0.5 100.95 78.56 60.65
1 116.50 94.10 75.50
5 130.17 105.79 83.70
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Fig.4 Relation between In & and Ing,(a) and between In £ and o,(b) of tested steel at
different deformation temperature
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Table 3 Recrystallization activation energy of tested steel
in experimental condition

THEs NERE  THEESRBER SEHE/
% s7! (J - mol™') (J - mol™")
20 5 521 304.4 499 954.0

1 519 080.4
0.5 516 411.6
0.1 479 493.3
0.05 463 480.6
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