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Table1 Chen ical canpositbn (wt% ) and gas analysis( ppm) ofG50 steel
Heat C Si Mn S P N i Cr Mo Nb 0 N
TOSR +97 Q 285 L 98 06 0 0023 00048 4 49 L 05 Q 61 0 031 <10 18
TO5R1-226 Q28 1. 88 06 Q001 0 008 4 45 1. 04 Q57 0034 <10 23
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Tabk 2 M echanis properties of G50 steelwith different sm eltng technobgy
H eat R, M Pa R,, MPa A Po Z 1%
TO5R1-97L 1760 1440 1. 5 575
TO5SR1-97T 1750 1430 95 39.5
TO5R1-226L 1780 1450 13 58
TO5R1-226T 1780 1450 975 46
3
Tabk 3 Statstic analysis of norrm etallic inchision n wo heats
Heat MnS Volme M ean M eanw ith M ean aspect M ean rad us M ean space
fraction Pb length V/Hm w Mm ratio (1 /w) R, Mm X, Mm
TOSR +97 0 024 4. 74 1. 65 378 1L 15 14 36
TO5R 1226 0 008 352 2 28 2 12 12 15 35
2.2 \ ., 3
X ) )
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Table4 Sie ofmicostuctire and volm e fraction of precipitaton n two heats
H eat NbCN M,C Austenite grain sizeDY Mm Packetd ian eter D p Hm
TO5R1-97 0 000322 0 0026 13 OMm 6 83%m
TO5R1-226 0. 000341 0. 00298 12 9Hm 6 9Hm
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(a) TOSR1-97 44; (b) TO5R1-226 4

Fig.2 Morphology of M C in two heats
(a) heat TOSR1-97; (b) heat TOSR1-226

B3 PP M4 (a) TOSR1-97 #; (b) TO5SR1-226 4
Fig. 3 Microstructure in two heats (a) heat TOSR1-97; (b) heat TOSR1-226
4aTO5R 1-97 R 226

B )

: 4(b) TOSR -

(a) TOSRE97 ; (b) TOSRI-226
Fi. 4 Scanning ekction m icrographs of fracture surface fran tensik specimens n longiudinal orentaton

() heatTOSR1-97 (b) heat TOSRI1-226
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(¢) TOSRI-97 NbCN, ( d) TO5R 1-226 NbCN
Fig. 5 Scanning elkcton m icographs of fracture surface fran tensik specmens in transverse orien tation
(a) MnS i heatTOSR1-97 (b) MnS in heat TO5R1-226
(c¢) NbCN i heatTOSR 97, (d) NBCN i heat TOSR F226
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Effect of Type and M orphology of Inclusions on P lastic Properties
of U Itrahigh Strength Steel

XA Zhi+xn, YANG Zhue-yug¢ SU Jie DNG Y alng

( Institute for Structure M aternls Central Iron and steelR esearch Instiutg Beijing 100081, China)

Abstract The type and size distributbn of inclision on G50 steel smelted by different m etalluigy processes have been analyzed by
SEM, EDAX. Resulis have ndicated that tensile and yield strength aremamnly affected by m icrostucure regad kess of type and mo#
phobgy of nclusibns Cohesion betveen NbCN and m atrix is much bigger than that of betwveen M nS and matrk During p lastic frac-
e crack propagation ismanipuhted by themechanisn of competitbon i the nclisn of different type and m orphology It firstly ap-
pears i the site of nchis bns which have both the poor cohesion w ith m atrx and the shape of siress concentration then at the nch-

sbnswith stong cohesion withmatrix and stress concentration
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