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Analysis of Cleanliness of P12 H igh-pressure Boiler Steel
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(1 School ofM etallurgical and Ecobgical Engineerng Un wersity of Science and Technology Beijing Beijing 100083,
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Abstract The cleanlness of P12 steel produced w ith EAF-LF-VD-MC pwocess was studied system atically
by sanpling in varbus process stages n the production and w ith multiple analyzing techn iques investiga-
tng the shape sizg quantity and canponent of nclusions The results indicate tha; n the refining
process T[O] andm icronclusions n steel reduce 51 2 percents and 50 8 percents respectvel. A fier
VD treaimen{ average nitrogen ncrease rate of molien steel is 54 2 percents right to forgng ngot and
secondaty oxidation ofmolten steel is rather noticeable The average anount of oxygen m icronclusions

and large inclisbns are 20 X 10° © 619 per square m illmeter and 0. 35mg/kg respectively, reaching

rather hgh levels
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Fig 1 Schematic diagran of sanplng

after forging ngot
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Fg 3 Morphology of typical nclusions durng refnng process

2 22 LFHEERIEY

LIAR MRE o5 B0 rh 00 2 21 (1) 2. 5 e 2 ) 2 B2
H: ORREAIEY, FELL ALO-SDC0 &R
RNERIE ST MO TO, BIJ =4, 1IX I+
BLOMAGLE 2 5~ 5 0 Bm, W] 3(b); @YK M O-
A Y0s REGRIN), KB IGE AL 5 0~
10. 0 Bm, W& 3(¢)
2 23 VDAHJE MY

VD B ARH S5 I e 44 32 N BROR SO LR
R AO-S0,-Ca0 ZRNEME LT MO MR A K
B4, B 3(d) VD A ARER R AR K e A R~
FEARFAEF M ARAE 5~ 10 Um, {HJZEFH 10 Bm A4
IR R S 2% WIRUREA £

Al LF RS G M B, BOR S 4R RERR £h Je 24 WA B

B, kY MO CO SE4%S: BT, SO, B8
BAK, A0, FERIE NI, XEZERLE VD
AbEE VAN B TR 5 RN, S A W R BT
VD 185

22 4 B RERY)

Wb e 2 F EA: OK 4R A10-S0-
MnO REAEIEH, FERFE T ZREAL~T, R
SRR (RSP AR H A 42 50 ~ 100 Bm ), B4
U, WL 4(a); @FRHN A LO, 2 4%, FEERE T —
UEEAGT= W, WL 4(b); @HUIR & BRIR A 105-Si0,-
Cd) RE G I, X I E BRI A= 4, R
SRS RSP SR ARH AR A A AE 5~ 10 Bm), & 5
e, BBVEAS KB, W 4( o), @AY R 4., £
%5 9 MnS-CaS LI 4( d)

Fig 4 Morphology of typical nchisbns n forging ingot
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Fg 5 The grain size distrbutbn ofm icronclusions
inmeltng process
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Table2 The quantity change ofm iroinclusions in

m elting process /mm’*
LF LF VD ( )
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Table3 The quantity distrbution ofm icroinclusions in

different positions in forging ingot /mm?
1/4 172 3/4
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Fg 6 Morphology and canpositbns of lawe-sized nclusions

HE 6m/ %0, AVOs EAREFEH SO, FeO
25 G5 SR B 2 IF N VD AR TS T AR R Y R
T 58 e, AT B 26 % 10°°, 784 BEA R
TR A2 T Sk, R A B0, A4 E
BRI T58 VR R R AN B IREA Y BB
WERREL I 2 HH A DB Ko, Y F 22
AN S =4 B s FEE i St

0T, L ALOs N ERIEA FA 0 9L 20 e RE
fREh ek 5 8 &%, Ui B A K B e e = BN
ZIREM T

EHPE 7 A7 G, HOM A OK ALk S B TN
0. 35 mg /kg 5 BALIFY— K, Bb BA R AL E K

A A P B R A, S o B 0 5 4
BRI



* 66° 2010 31
0.7 ‘ Si0 . -
0 48 l 0.00..1.00 i
3
~ 0 o ¥ 03 0. 5¢ } 7\ v EH
&0 0. 5( ‘ 4 ‘
f ). 5 g / \ i
20 0.43 0.25 ¢ \ 0.75
g =0 | »
~ 0.4 | \ %
~ | y
3 “ y 2P A U
ié: 0.3 F 0.925 ¢ i \su/7 4 0.50
Y | )
:?. | /
#« 0.2 ). 15 | y
) [ 075/ 0.25
™ 0.1 | 19 \,\
| \
L |

7
Fy 7 The quantily of large-sized nclisions
in different positions
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Fr 8 The canposition change ofm icronclusions
in steelmelting process
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