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Table 3. Chemical composition of inclusions extracted from the center of ingots and blooms.
Extracted crs . : o .
Mark Part of Samples inclusions Composition of extracted inclusions %  Rolled
0,
. samples . (g) | 0 % | Si0: | ALO; | MnO | FeO | Total | %
Top 2141 10 00046 140 202 45°5 13°8 93*0
0 Middle 21°8 1°4 | 0°0064 | 17-4 15°6 | ,36°8 15°2 | 85°0 | Ingot
Bottom 21°3 50 0+0237 176 127 ‘731'7 28°2 902
Top 224 14 0°0062 195 100 49°0 103 888
0—1 Middle 19°9 1*6 0-0080 186 14+G 405 82 832 331
Bottom 212 6°0 00283 158 187 405 "13*5 88°5
Top 217 1*2 | 0°0055 | 20°1 10°4 444 8°5 834
0—2 Middle 199 2*5 00125 18°3 17°5 40-8 116 874 42°3
Bottom 20°9 4+5 00215 195 178 388 1 832
Top 234 1*0 00042 20°0 11+7 48°0 *5 902
0—3 Middle 18°8 13 00069 19°1 13°8 45°8 11°2 84+9 788
Bottom 198 3°1 0*0156 18°7 1571 44-1 102 88°1
Top 22°0 08 0+0036 188 06 437 82*1
0—4, Middle 187 10 0*0053 166 184 4176 10°1 866 85*4
Bottom 200 1*8 0+0090 *5 6 40°2 3 87°8

& Extracted inclusions from top
| Extracted inclusions from middie
© fxtracted inclusions from bottom
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Elongation of spherical inclusions
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Fig. 1. Relation between elongation of
spherical inclusions and elongation of
ingots in blooming.
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Effect of Non-Metallic Inclusions on

Induction—Hardeﬂing Crapkability.
Hachiro Homma.
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Table 2. Induction-hardening condition.
Heating i Spray water quench.
Instrument - - Air-cool. |
Plate Plate Grid Heating Time Temp.
voltage current current time |
kV A A S S S
430kC 75kW . . . 7°2 | 12 540 19°C
Bulb type 45 1*7 0-32 :
Table 3. Crackability index M Tor s AR
= ¥ I i
Number of quenching ae s S 03— Tp R
times to cracking Crackability index § - ~o~--Middle )
\\0,, —--x--~ Bottom
. 1 5 H UL 4'
2 4 $ \
3 3 S A
: 2 ) N
2 ! < e ¢ avz%;:ﬁa‘}—‘ﬁo
Q06 408 Q
above 5 0 Al addition (%)
S X ST (1 BENEY—SiMs 50 type 1 Fig. 1. Relation between area rate (%)}
o 3 M . . 0 ...
Wt OmEEER L AlMNE & oG E k. 2D of group I inclusion and Al addition (%)
ROBILMIEAE No.3 (S0°045%) R X UHEAENo. 4 %L OBHRY —Ickd 5 2 LIEEECHS. Hli
S0%062%) DHTH LI, FIT No.4 Wk b4 < 1, B No.t OFHRTIE, EESDRA, +2T

D L.

3, No.4 t3Hic

Al Bahns
L1

I boOfRIT Fig.

g L AL T D
BEIZX>TELT B X 5T,

% DauLe OFEERFEEDE X< —F L.

3) TEHIGE & BRI L OB R 2l o Tk
DI EEEEE LA 1ok S fekkr—EL C,
Table 5 X773 . BEEBIFMEN

B2 40
A

1 ©Z & LT, No.
Al0~0"03% iZHbii, Tl
Z OBRVEE GRS
ZRBIE Sivs B X

THRFE L, T

V.
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fefoTdon,
Cish>o7z.

WCIRTHEE & ORR 138

Mn gD{EW T

b,

RKbdiz.

S EICAEEEANT D E N &k
ZOWEE, HREOREIIE L LNT,

CWERGOREEEZEZBNS. Tibb, No.3, No.4
WL LRTCEEKL, /4 Si bl X b RS

&b, FRBOREHIRZLZ NS
LSRR EEZE L OND. X L TEHBRT
Fedk & OBk E

LITHESREE

No. 1 X No. 2 &>

B LIy,

No.3 B X

Table 4. Chemical condposition, cleanliness and 7y grain size for Ch. No. 4 heats.
T Middle
Chemical Al add. _op _ _ Bottom
it * * *
composition (%) Cleanliness |y grain size|Cleanliness |y grain size|Cleanliness |y grain size
I =0-358 =0°292 I =0+075
0 I =0"175 2°5 =07125 | =0"142
0 =0°*550 =0°-242 ; =0*567
I =0"142 1-0(609 =0"342 =0°*350
Tap 001 ‘T =0-117 { (60%) =0"100 =0°105
C 0°72% I =0-108 |+4°0(40%)}| =0-250 =0228
Si 0°53
. I =0°050 = =0
Mn 082 0°03 1 =0°383 7°0 =0°459 —0°533
P 0°011 . I =0-416 =0"083 —0°675
S 0062 ' -
I =0°008 | ¢7.0¢830 =0"008 =0°008
0°05 I =0-467 {7°0(83%) =0+308 =0+308
- I =0'658 |[+5°0(71%)}| =0-092 =0°117
1 =0-008 =0"007 =0+008
010 I =0-275 65 =0"368 =0°*300
N =0+383 =0"233 =0 142

* By point-accounting method »
I =Group inclusions (Eutectic type sulphide)

I =Group inclusions (Sphencal sulphide)
I =Group inclusions (Al;O; and silicate)
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Table 5. Crackability index of all specimens.

Ch. No. [Al2ddi | Top | Middle | Bottom
g“o; 0 000
S oee | oo 0000
oo | 0003 00000
P o-0is| 979 00
S ooitl o0 000
é“@% 0 5 5 |55555|555

S ong | oo 000 |004 O

o2 | 003 | 000 [00000OJ0

M Ooty] 005 | 000 |ocooolo

& oole| 010 | 000 [00000

L 5355/ 5320[3100
S owae | 0701 0023 300[34000
Mn 0-ea | 0703 3030/ 2231|0004 3
B ooy 0705 | 2313 4143|55555
© owos| 010 | 44 3] 5434[05553
-(y%éz 0 234, 442440

S 9.2 oo 4423 442344

Mn ooy | 0003 | 2000[10201l 0220
M 0o2,| 005 | 002052310 4003
S ooa| 0710 331/30110| 4000

No.4 iz oW THHIERRESHWML T, BEEFRDD
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3d 5. Fig 2 1 FAEM T b LR O mAFL
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WS, KERE No.4 EBES»IEATEM DR #s 3 b
5. EHEFEY 011% Bhld DEEIREAHEAL, 0°4%

BECh S L WA IS, ik 2 BORATERSC

LR B FEBAEMOYBIRE ¥ B B

2, BRNFRCGERIRE GRS SN EW
BRE L, ZOMDHHICHHIL 72D DiEdE b HE»
T L ERD BV, T ORERTA U BN, IR
mH»SAEEEMCE 2TV, T L TEhOLT SR
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B EDLEREEAC I HDO L Bbhi. 7k, BENh

A DA S BRMSE TEIE L 7o, FIESNEDD

a2 OITVWEDDL PR DEED L.
IV. & —

Dk, BRABREACST SMOBHEZEICOVT,
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Areq rate(%) of group] inclusioq

Fig. 2. 4Relafion between area rate (%) of
group I inclusion and crackability.
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Comparative Test on Spring Wires of

L%IH

Different Stainless Steels.
(Study on spring wires of stainless steels—I)

Tatsuo Fujihara and Yasuo Motomiya.
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