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Fig. 3. Effect of cooling rate on high-tem-

perature ductility of medium carbon steel
containing 070499, Al and 0°019% N after
forging (D=6mm, L=20mm and drawing
speed=50mm/mn).
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Morphology of Titanium, Zirconium,

Vanadium and Boron Nitride in Steel.

(Study of aluminum nitride in steel— V)
Shigeo HASEBE.
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Photo. 1.

Large TiN and small AIN precipitates
in a line extracted from medium-carbon steel
containing Ti, Al and N.

Photo. 2.

’I‘he same prec1p1tates as shown in

Photo. | observed by higher magnification.
Small AIN precipitates are alined,. while small
TiN are scattered.

100

90

80

70

oa
os_
oy /i
< b
s ¢
t t
N }
> }
i
s !
ks 1
T {
3 o/
-
o !
v/
I/
20 \é‘
© - N ]
| ©
" i |
300 600 700 300 %00 1006
) Testing temperature (°C)
- No. Al% Ti% N
Q A 0 0.003 0.00 0.019
(- )] Al 0.050 0.00 0.017
@ Til 0.045 0.04 0.018
A Ti 2 0.049 * 0.07 0.016
A Ti 3 0.042 0.15 0.017
Fig. 1. Effect of Al and Ti on high-temper-
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Photo. 3.
a carbon-extraction replica from medium-carbon
steel containing Zr, Al and N.

Large ZrN precipitates extracted by
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Photo. 4. Small VN precipi'{é'ltdevé éx“t;acted by
‘carbon €xtraction replica from medium-carbon
steel containing V, Al and N.
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Precipitates extracted by carbon
extraction replica from medium-carbon steel
containing B, Al and N. They seem to be
boron nitride. T
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- Study on the Origin of Non Metallic
Inclusions in Steel by Radioactive
Tracer Method.

Tichi TAJlR[, Michihiko SuimADA

and Hisashi AMom.

I % -1
SUFTAV M=KD ERBXEIERL T
Wb ENEDOREEERT HHER, TR LK
EIoTHFbNL TV, EELDH BZr-Nb X ><T
ﬂﬂut/xwuﬁrmxféﬂXﬁE%ﬁ @%ﬁ%

B & (T 27D THET 5.
II. £ &8 & .
7 VT O{LEERLE,  64% Si0s, 29% AlO,,
3% K0 #ohodDTHY, Tz 800°C 3 Bfi#E

M+ 5. Zhic ®Zr-Nb oxalate 7KiEWEE Smm fBEE
DEICETREILES. ZOHAE, #HALRSZr-Nb.

B RE I 7 v Y BB CRRUCELIET .

&, HREFEICVS LS LB L Os— g2 177
Wi\, % ZCIRIRE 8
THRT B &, FHIEER, XA L Y 3mmES TRAED
94~96%, Smm PEET 91~94% WCHEKE €5 T &N
T 5. L OB Y RED & CABR AT
D, T Xk 250kg BERIC E Do, SRR
% 250kg BRIFICT Table | WRTE#2BEEL, b

1284~ 1286 .

REIYH UL

@%#ﬁ% Fig. 2 it~ L7z

HmkAlE LC, 05N &Ek

Table'l Chemical composition of the ingot.

% Al | Mn%| P % N2,

0'14} 0'023! O'O25| 0°60

Si% S% I 0%

0012 0‘011! 0-01 1|O'OO45

FEITX D 185kg DIPLICEBEL /2. ToRSHANIEREIT

S AN, RETHMAEHBER AV —FEDT S

5 ~TEBIF BT LK EOTRW. B RLREE
LETHIL (ABE), F/REIID 1/10 B TH
BrL (BEfHE), X5ICERXY 1/3 B THEEIL (C
i), AMEAMESELT, 3 3x3x2em OB
T OTPIAEEX 6cm PO Y
—WEIRAI, BEERy L FL—Yarh Ty E—Fa
— TREESET, MAtREEE L. —HERTAD
7 VIR ST, g 3X3cm OFEMER
CE—iC ) o b OEEE 20m HERCF—F
PRI DOV B WAORL BITH > K4 » FRICES
T, RS TEH LT, 3X3X2cm DA T
B B TD DS B L TV B & X DFHIE R i
LA, HEE img 25 490 cpm KFEY L. X2T
SRBL X 0 Sy BRI L 7o 3UBHE DR EEZ 490 THID TR
i, EREHICEET S/ XVCHEET BIRAED
DEEE KDDL EBTES.
III. EREREER |

ST DHVRNTE DA% Fig. 1 T, HETE
H D% DD HOHEBAHE
NEMRICLAT B X SR LTHD. MHRIIRORE
Kﬁﬁa*ﬁwgﬁmeLT&ému,Eﬁwmmﬁ
HEDEIOBEBETHY, EHOMRERINROL
DRIEMETH B . Lchd D THMMA L ERA L OV M

WICHEET DNRNEMORETRLTWB T LT 5.

SHEORER, MIC 2, XVIRLICERT 50 E%b7m
mgﬁﬁbfwé.;hmﬂﬁﬂ%bﬁmbt/zwﬁ
Ekm% FHHSENED R 730mg (GAYLE & 00004
%) uu%b<,b#kyg®ﬂ%ﬁﬁwb,m%ﬁ
WEIT7E Licih% RLCW 5. fAbL LR & TEEM
ZHFHLTHDE, Top T -FEE A 1°87mg ORI/
cm?, Top RIS 1-97mg/cm?, middle HHAIEHS
1-55mg/cm?, bottom A 0°20mg/cm? THD
T, LI Y, FOEEMICHRNEDN S RICHTE
L7 & &RLTV S, 2 ECHRNHOSENTED S
ROV GRS, ETHOGRDR Z5#iv bottom
7% 0°00034%, middle A 0°00039%, Top FERAS
0°00048% T, Top MLV FDEIFLHIFEND
BUL v, BEEOSE, FEICEWS P bIEK

— 325 —



