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Test and Study on Controlling Rolling and Cooling Process of
Low-Alloy Ultra-High Steel 32 CrNiMoNb

Su Chunxia'?, Chen Benwen'?, Fu Chao'”, Yang Xi'?, Yang Cheng', Yi Dongsheng' and Li Lei'
(1 State Key Laboratory of Metal Materials for Marine Equipment and Application;
2 Techology Center, Angang Corp Ltd, Anshan 114009)

Abstract The tested steel 32CrNiMoNb (/% : 0.32C, 0.30Si, 0.30Mn, 0.012P, 0.004S, 1.25Cr, 1.20Ni,
0.36Mo, 0.05Nb) is melted by a 200 kg vacuum induction furnace and cast to 130 mm x 135 mm billet. And in laboratory
the billet is rolled to 12 mm plate by a 550mm medium-heavy mill using two stage controlling rolling and cooling and direct-
quenching process. The effect of beginning rolling temperature (950 °C and 1 000 °C ), finishing rolling temperature (900
°C and 950 °C) and direct-quenching end cooling temperature (150 ~350 °C ) at second stage on structure and mechanjcal
properties of tested steel has been tested. Results show that at second stage with beginning rolling at (950 £10)°C, finish-
ing rolling at (900 +10) °C and direct-quenching end cooling temperature (250 £10) °C, the matching of mechanical prop-
erties (R, ,- 1515 MPa, R, - 1805 MPa, A- 8% and at -40 °C impact energy K,,- 24 J) and bending performance
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(180°) of plate, structure (fine martensite) and precipitated phase (NbCN) is best.
Material Index Low-Alloy Ultra-High Steel 32CrNiMoNb, Two Stage Controlling Rolling, Direct-Quenching, End

Cooling Temperature, Mechanical Properties, Structure
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Table 1  Rolling process parameters of plate of steel
32CrNiMoNbD at second stage

#F 2 32CrNiMoNbD X 12 mm $RELREY F1 2L dh 14k
Table 2 Mechanical properties and bending performance
of 12 mm het-rolled plate of steel 32CrNiMoNb
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Fig.1 Morphology of precipitated phase (TEM) in tested steel 32CtNiMoNb (a,), (b,), (¢;) and (d,); austenite grain size of

tested steel (a,) rating 7.5; (b,), (c,) and (d;) rating 8.5 ~9. 5; finishing rolling- end cooling temperature /°C ; plate Nol , 950-
250 (a,) and (a,); No2, 900- 150 (b, ) and (b, ); No3, 900-250 (¢;) and (c;); and No4, 900- 350 (d,) and (d,)

WER—H
SAEMITHAM RN ERRS R, AR KA
R R X e BEL R 27 ~ 4 ARDT H 40/ R B
B4 FIAE S RS N, R BT L SR AL A 40 1k kLR
LTRSS AR A AR, 2* ~ 4" WRELEE
BHEEARRBERR, R tA RREZN,
Wi E NS HASKRERH—F 0.
2.3 £HY4H
B 2(a,b,c) 43 HI%tR; 2° ~4* MR M S HHLA,
ME 2(a,b) XKFE , AR BERMEN 2" ~ 3" RWiREZ

\ A o gL Y 3 A 0GR

B2 REH 32CNiMoNb MG ZUEHL, AR : 5945 2* (a) 150 °C, EATEAMK;3%(b) 250 °C, F K T EHR 4% () 350 °C, B AR Rtk

]k B Ak, B I RARE T R RH 4/, 3978
10 pm 72, 3t FRA S BERE MR, R RE
/SR ELK S R AR, 7 8RR IE SRR B
R GRE M RN, E B — & BRI
BE , AT RUESAR (8 P B8 s IET 2 () 4" AR I &
HALRE , h FARIEE (350 +10) CHAFR
[B] K B [8], FE T [ K B R, 13 K R
58 J5E J B8 B8 A X [B] K B IR AR EEAG, HL(350 £10) C
REFEE 1 BB MEHER ], whatr ik TR, — ARt
OUF A RIERR S A AR,

e g ol s FuIRE 4 b 7

Fig.2 Morphology of structure of tested steel 32CrNiMoNb, end cooling temperature: plate No2, 150 °C tempered martensite (a) ; No3,

250 °C tempered martensite (b) and Nod4, 350 C tempered troostite (c)
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Fig.3 Morphology of structure of tested steel 32CrNiMoNb( TEM), end clloing tempera-
ture: plate No2 (a) 150 °C, high density dislocation lath martensite, no obvions carbide precipitation
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and No3 (b) 250 °C, self-tempering fine carbide precipitates in lath martensite
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