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Table 1. -Aimed or analytical composition of sulphide contained samples.
Condition | oo Flement ¢ si | Mo | o | Mo | s Al | zr
A 1 0*11) | (0°40) | (0°65) | (10°0) | (0°3) | (0*33) | (0°02) | _
0*121 039 043 10°40 041 0°344 0°015
A — o CzHY|CzHY[C7 )| (7)) @GO (7 )17 )|
; 0°130 015 0°40 10°67 288 0307 0*011
A D 3 (7| Cry [ CrylCrylaooy|Cry |7y
0°130 0°19 045 7°58 9°55 0312 0012
Air A —a |CrO Ty ] @) (7 )7 )] (©15)
melting 0°130 0+31 069 10°67 031 0380 0023 | 015
Al (7)1 Cr )y Cr Yy Cr )y @3y (7)) Cr )y
0°105 044 0°56 12°52 03 0354 0°024
O F O N R N 2 R A RN O R NG N K20 R
_ 0°078 040 0°53 12°46 2°97 0°336 0009
Al — 3 (7)) C7z Y7 )| (50| Q00| 7 )| (7 )| ___
: 0°071 0°40 0:51 5°51 1040 0°322 0011
ve = 1 (7 )] (©0385) | (050) | (10°0) | (03) | C-# )| | ___
0°06 0°53 042 10°00 0°38 0°202
vo _ 5 Oyl oy @yl |
007 0°56 0-44 10°07 3°05 0218
ve — 5 | CZO [ Cry (o oo ()
Vacuum 0°08 0°50 041 7°13 9°54 0°390
melting v . o leralcry oo | e tcry | |
. 0°07 | 0°43 0°43 10°00 ‘0°31 0-281
A o |CrOlCrylCry Yy @l
. 0°054 0°40 0°40 10°11 3°18 0294
v — 3 |CrolCrolCry (s oo | (2
) . 0-07 0°42 0°39 | 7°13 10°20 0°202
Note: ( y=Aimed composition
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Table_z.‘ Aimed or analytical composition of selenium contained samples.

i I . Element » . :
Condition m c Si Mn Cr Mo Se Al S
‘ Ace — 1 (0°11) | (0°40) | (0*65).| (10°00)| (0°3) (0°3) (0°02)
 Air melti Se 008 | 0°19 | 0°54 | 9°5. | 0°3 049 | 0°023 | 07052
FHng Aee — 5 G2 Cr )2y @0 (2 )7
se 0°130 | 0740 | 0743 10°8 | 2°9 0°29. | 0°016 | 0°041
| | (7| ©35) [©s0) | 7)) @3 |[(7) o
_ Vosy — 1 ( . ) 0°028
. 008 .| 0740 | 0743 | 10°25| 0°31 | 0°19 -
Vacuum melting | o C L Ca) (2 |2 GO (L g
o Se ™ 005 | 0%42 | 0-42 1008 | 3702 | 0734
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Photo. 2. Microphotograph of sulfide and selenide inclusions.
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Table 3. Result obtained from microscopic examination in sulfide inclusions.
1 2 3 4
Mo=0*3% Mo=3"0% - Mo=10"0% Mo=0*3% Zr=0"15%
a i4o+IIC 60 I45+1Ic 55 I4+1Ic 60 I35 +1Ic 65
A b 3+2 36 3°9 38
c 309% Spinel. 359% Spinel. 309% Spinel. 10~20% Spinel.
P 015 0°10 . 0°08 0*12
a IIe 95 IIc 100 Ile 90
A b 26 1*8 32
c ‘none none none
P 0°03 0°02 005
a IIc 90 IIc 90 IIc 90
Ve b 34 3+3 39
c 509, Silicate. 209%, Silicate. 209, Silicate.
P 005 006 0°05
a ITc 95 IIc 95 Iic 95
v b 36 36 : 40
c 30% Silicate. 5 9, Silicate. 5 9, Silicate.
) 0°13 . | 0'14 009

: Precipitation type b : Average size of sulfide (in pg) ¢

p : Plasticity of sulfide in forged material (f - r=16)=b'As*2/a’'A,%?
Ix : Dispersed sulfide in primary grain (x=9%) Ic x: Chain type sulfide on boundary (7 )

: Oxide observed in sulfide

IIe x : Eutectic type sulfide on boundary ( # ) A;/A,: Forging ratio
: Minor axis of inclusions b': Major axis of inclusions
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- Table 1. Materials and preparation for samples.

Steel C:0°17,8i:0°38,Mn : 1°47,P : 0°01,8 : 0°01,Cu : 0*11,Al: 0006 % respectively.

Inclusion Nominal ‘Al,O3 Powder - MnS - MnO Pjowrdévr Mn-silicate powder
materials Composition* a AlOq aMnS:56%,Mn0:449 MnO - 2°3(SiOs)
~ Original incluasion Distribution- of inclusion
Inclusion materials |Sample No. | particle size,mean particles on planes to be
’ « diameter (p) press-welded**
1 5 Relatively dense
: 2 : : 4 rough
AlO, .
3 5‘0‘ 4 dense
4 N4 ’ rough
‘Sample . 5 5 2 dense
-preparation 6 . 4 rough
MnS - MnO '
7 _ 4 dense
8 50 o rough
9 5 ) 4 dense
10 4 rough
Mn-silicate
1 50 ) 4 dense
12 7 rough

* Determined by X-ray diffractions and chemical analyses.
** Particles were distributed homogeneously in every case.
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