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Analysis of the Inclusion and Precipitate of Ti and Nb Microalloy Q345B Plate

| FENG Chang—fu'#, GUAN Xiao-jun'
(1 School of Materials Science and Engineering, Shandong University, Jinan 250061, China;
2 Shandong Metallurgical Industry General Company, Jinan250014, China)
Al : The inclusion and precipitate of Ti and Nb microalloy Q345B heavy plate are observed and analyzed by electron probe and
* transmission electron microscope (TEM). The results show that the inclusions are mainly the oxide of mnnganese and calcium, sulfide and

their complex inclusion; the oxides are mostly spherical or inclusions and the sulfide is strip inclusion; the precipitates are mainly niobium,
titanium and their compound; the titanium exist with the form of square or rectangle TiN; the niobium exist by larger size and ellipsoidal
carbon-nitride, separating out in the austenite and the grain boundary.
Key words: Q345B; heavy plate; titanium; niobium; microally; inclusion; precipitate

45



2007 42 H W K B & 5529 ¥
20mL BERR , #8 A 250mL $EFEM A , R K Mo basts V—1% & 50 T {E FEBL IR WSk S An VA VR AR
FERSP IR E 002 FrAE B/ VS ﬂﬁ]ﬂfﬂ}:((*ﬁiﬂl R, mL;
22 YR EERBTEUT LRSS E1(60 ~ 70°C ), il 80mL 54.94—4H I EE /R i & , g/mol ;
R (5+495), T M B S g H K& 2 PREUAFE &, g
IR, 76 PR T 8K B A HE T TR )6 2L (i, i (2); eI REER
N— AR HER FH B/ 77 3 98, AR IR I 4% top=T%V 100
CETMEEIHOA E AR R R B A m
MR R E SR TH TR I Sk R pm TR I TR 4 ) Vi A€ B, /L
(DA 5 RS 3 RELEE 5%
L o=CXV X494 ¢, . e
m x 1000 i B e MR R A 2 R e 2 /Y
2 c——ﬁ@fﬁ%&’fﬁﬁ@@ﬁ%%“ , mol/L; HMEBREGRNEK L.
®1 HHRASHFEAEGESENFNERERME %
s RG] Al E{H (n=6) VHE  AndERE RSD
GSBH42016-96 66.53 66.76,66.60,66.76,66.72,66.76,66.80 66.73 0.0700 0.1050
GSBH42021-97 68.18 68.38,68.34,68.40,68.18,68.40,68.34 68.38 0.0415 0.8496
GSBH42022-97 63.56 63.68,63.80,63.56,63.80,63.92,63.76 63.76 . 0.0612 0.1920
GBW01427 66.66 66.78,66.92,66.92,66.96,67.00,66.92 66.92 0.0371 0.1109
YSBC25616-97 65.54 65.74,65.68,65.74,65.54 ,65.40,65.62 65.62 0.0660 0.2013
RS eEAF(4) 35.80,35.86,35.90,35.90,35.82,35.86 35.86 0.0408 0.1139
REAR A A IRRE(S) 34.69,34.76,34.80,34.80,34.86,34.78 34.78 0.0560 0.1610
- HEEesEG) . 33.57,33.50,33.60,33.69,33.60,33.59 3359 00611 = 0.1820
RSB TE 3R U 5L L M Beph rh e i 2 W '8 Tk %(MnPOQ%E*%i i B IR (220°C) F AL
e, B A 250mL BEER P, B E BHEN 0. BT EOrENS S YK BRE SRR E

- U =4 :i#fﬂﬂ%%ﬁ@ﬁ% MR, K, Efur‘%wﬁ%ﬁﬁ(sws)ﬁ% - H) 5

BAREA S P E SRR, MORERMARE . ARG R v B 5 Bt BT LK

[BNEREOY o N 5B B i3 R REBRAE X iE 51— [E R 2
IEEREEN, — 2R A RSO THR 6 LUKIS MBI E

i 1 e b SR, A TS B e, BEBR 2K A FO T 5 23Tk -

0 EEBRMEAR, HEIH N T, —EEgr U BRNETEVZEAS TUMT(ERICETRIEIIEH)

| '\\\

-

%%Lﬂﬁql ’ kEIHT J%Mn2+%¢hib Mng’*é *ﬁﬂi [ ﬁﬁfé%iiﬂiiﬁ’ﬁ; Liﬁa’éﬁk ﬂmt

X - 2] Ri FERHTIM]. LI : 18 30E K iR , 2003,
Eftgﬁkﬁa@é@ﬁﬂ%#&%ﬁz Vi xi(fﬁ'\i %E‘%nﬂ:% 21990,
5e4 FIRE S RARMK, Fr LA S LB B E DL 1 [4] #B80, BFEA S B ARL AT ML SR . b BR
Z EAM T LA/ NN 1 R AR R . ARKEEHARAE:, 1990.

BB RPN RTREN, BRSEERNEE (5] BR3C, 7S SaMES ML JGE Tl AR, 1973,

Determination of Manganese Content in Silicon—manganese—aluminum Alloy

by Perchloric—acid—oxidation —trivalent—-manganese Titrimetric Method
LIU Xing-yi', LIANG Yan—-ping?, SU Wen—xing’
(1 The Quality Department of Laiwu Iron and Steel Co., Ltd., Laiwu 271104, China;
2 Shanxi Haixin Iron and Steel Group Co., Lid., Yuneheng 043801, China)

Abstract: Adopting the principle of valent state change of manganese, the samples are dissolved by nitric acid, hydrofluoric acid and phos—
phoric acid. In the presence of a large quantity of phosphoric acid, at ébout 200C, pefchloric acid is used to oxidize bivalent manganese into

manganese, with N—phenylated anthranilic acid as a tracer agent, the standard solution of ammonium ferrous sulphate is used to
itrate trivalent manganese, by which the content of manganese 1s determined, showing a satisfactory result, with a relative standard deviation
less than 0.105%, thus fully meeting the requirement in accuracy.
Key words: silicon—manganese—aluminum alloy; trivalent manganese titrimetric method; manganese; perchloric acid oxidation; new-type

composite desulphurizer; deoxidizing agent
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