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Abstract In order to investigate the negative temperature impact properties of 14Crl MoR steel extra thick plates,the
negative temperature impact tests at 0 ~ =30 °C ,for 136 mm thick 14CrlMoR steel plates produced by a steel plant with
delivery ( normalizing + tempering) and max PWHT state are carrued out,and by metallographic microscope, the full thick-
ness structure , grain size and inclusions in steel with delivery and max PWHT state are analyzed. The results show that the
ultimate impact temperature of 14Cr1MoR steel extra thick plate is —30 °C ,the —30 °C impact energy at 1/2 plate thick-
ness with delivery and max PWHT state are respectively 150 ~ 173 J and 19.5 ~ 97 ]. The metallographic structure study
shows that the main reason that affects the negative temperature impact performance of steel plate after max. PWHT is the
carbides aggregate and grow up in the grain and grain boundary, and tend to spheroidize, which weakens the toughness of

matrix and the properties of grain boundary, thus resulting in a significant decrease in impact energy. -
Material Index 14Crl1MoR Steel, 136 mm Plate, Negative Impact Toughness, Carbide
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Fig.1 Sampling diagram

F1 14CriMoR K FE D/ %
Table1 Chemical composition of steel 14CrlMoR/ %

me C Si Mn S Cr Mo Ni Cu
baliabiv it 0.10~0.15 0.50 ~0.65 0.40~0.55 <0.007 <0.007 1.38-~1.50 0.50 ~0.65 <0.20 =<0.15
BLEh ST 0.09~0.16 0.49 ~0.68 0.39~0.56  =<0.007 =<0.007 1.35~1.52 0.48 ~0.67 <0.23 <0.15

&M (/% ) : As=<0.012,Sn=<0.010,5Sb=<0.002 5, H=<0.000 2
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Table 2 Requirements of impact toughness of 14Crl1MoR
steel plate at 0 ~ -30 °C
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Table 3  Test schemes of impact toughness of 136 mm
14Cr1MoR steel plate
W wme ME gwmpc wEses
207 EHME RS 0/-10/20730 EEF 1.6 mm
2207 E#Erpd ZRE 0/-10/-20/-30 RE 174
207 HEHEwE W XRE 0/-10/-20/-30 wE12
2207 HHAvE BAELUERE  0/-10/20/30 FREF 1.6 mm
207 ##mE BIERUER  0/-10/-20/-30 RE 174
2207 #HEshid BICHERUES  0/-10/-20/-30 RE 12
FEF 1.6mm
THRE/ B

BRAEERETHI2ERE 0/-10/-20/-30 CrpHittaE
ZRAEA4
B RIPRE L PR RS MRAEES S
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Fig.2 Average full thickness impact energy distribution of 14Cr1MoR steel plate in delivery

(a) and max PWHT state (b)
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Table 5 Metallographic structure, grain size and inclusion
in 136 mm 14Cr1MoR steel plate
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Fig.3 Morphology of structure of 136 mm 14Cr1MoR steel plate in delvery state at subsurface 1.6m (a) ,thick 174 (b) and thick 1/2
(c¢),and in max PWHT at subsurface 1.6 mm (d) ,thick 1/4 (e) and thick 1/2 (f)
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