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Abstract

It has been deemed as rather a difficult task to catch precisely the trans-
formation process of pure carbon steel such as cutlery steels by the conventional
method when it is cooled in air because of too rapid progress of the phenomenon.
To cope with this situation the writers took up a new method in which a
simple dilatometer is used, and observed on a comparative basis the transfor-
mation process of three types of Hitachi cutlery steels produced from iron of
iron sand origin with different percentage.

To sum up it; the transformation of cutlery steel in air cooling starts when
iron temperature descends below Ar: point due to super cooling. The tempera-
ture then rises due to latent heat and again goes down along a logarithmic

curve after the transformation completes.

In this process, the steel with larger

percentage of sand iron origin iron content begins and completes the transfor-
mation at higher temperatures and sooner than those containing less iron sand
origin iron. Also the former seems to give out less heat during its transforma-

tion process than the latter.

(1) =
PH 5L S XTSRRI O BC & 8 O ETL

T RE T DO Lﬂfzﬁ}f’“]);‘w{f = A
_

= ‘)\: ::? WYL ;1__ I{i i

< ZfE Lm$® A7)

"T I*!t_.f{rffLT Jf"f}“

LTHEShTV 5,
|Jmf£{ﬂ|l,m),ifn?i’ H\ TS
j"' v w\. fj: E"] 'ﬁ{ '1%_ L: f‘) 7}1/“: ir_f f;_ﬁy\qﬁjﬂﬂlﬂldjgﬁdrﬁ

e > %

fﬂffjm I h ﬁ/fj\?fi‘l:h'{‘tﬂ\f)*‘/)lll v)}’L}] ,THL ’1?*%;'”{"»"1

IZOWTREI R INZ TH I,

*  HarEEprEe XTI
**  HrBUERTE K T8

j-l' Lh«.
C & f-, DGRk

AT '65514%1['@67?4' B — -

2| 1

i L

L}-—.—\J

 Z '::ﬁ‘iefi; o LEX
TR HZRED IEME 7 A K
ZOMEITXD
LT A5 TETHHD, i
24 & 9 1E
2oL kT4 IR A #7210 DT

) [ [A]

(II) RBRFEE IUEE
Gk DT BT AERAXIIET A5EIE b 0D
LN w7 i e e LD, T DO—H2E 1 X
(R E SR, 3 7b Bhn#dE 5°C/min ¢ 900°C
g L, - 0iREs iz 10 Sk RERFE 2 L h SO
7= f‘ WOEX wHEREE R TR S WL T Acy X 746
THEE D T61°C TR T D, I DDA

15°C ThH 5, T-BEITIW L TITAREDRIR =i
i Fbh 572°C izhhs b 528°C THRT LA b
D
8 2 B (TS M) 13 iR E Al B T ] U e
|27 IUH'?: Ch 5. ZOESITREIX AL G R D ZA
HRIC X D ES L4 i) DT I 555 NERD Stk
ﬁ\“ YT IREE A BT o = RN O REHIH K F <

-y 1fi‘?cﬁlma’rm?l'LL-*h}LrHl” %
SREL

% DR {wlUJ

{'"'mC”IKHUL Iﬂ;*‘r” rf|1 'jléﬂﬁf?’v\ *;.» ;

e Y s



BV - & & T 5 B il HEYAS 11 &
28 +
a7 r
| 06 |
| 05 +
A
46 aJ
2 - 0 7
528 X
S R S
1 572 %l S w B
" " mar 747
X 670
al r
- i i : | i I | i i P 0 1 L 1 i
o0 60 M0 s 00 sw 6w 0 a0 W o0 600 W0 W I
MBBDHEE % MAaASHERE <+ MEABEIEBE ¢
Bl AREABMPREC X 5% F2K KB EEC k5 3 WELHPEES ks
st (B 2-5B) AidR (A2 5 B) AR (B2 8)
Fig.1. Air Cooled Curve by Fig.2. Air Cooled Curve by Fig.3. Air Cooled Curve by
Honda’s Dilatometer Sato’s Self Recording an Author’s Simple
(White Label %2) Dilatometer (White Dilatometer (White
Label #2) Label #2)
&-;éofﬁb%ﬁ/ b EEHI R T & 555,
K@ R % I 092 B0 % B R AR C b T A0 Y T
1100 mm 5 A ol . ;
| g A S %3 B IS aBgIEs T L o T a b g o
B :/ | FPZRZANT—T° “fﬂjﬂf %% Do T@th iihﬁté{{ﬂ‘l[f I e ra s @ﬁh
[ /ﬁ x4 8 f2 i 2t < it L& f_iﬁf:ﬁ“f Ar' 11 610°CiZia% % 25,
B A vy a3y ) — KR M TIREET 560°C LAicahd, Loh#iglasizs s
i T U FRIE R Al Mwme%\knfEﬁTT”mngﬂﬂﬂ®ﬂﬁ
ke 1 s B ER FARERFICHEfTT 500 H L IZROLNE, T4
[Sy= ibﬁ’t 7-HE i (Recalescence Point) g%ﬁij’@

w4 W5 & # kI N
Fig.4. Construction of Simple

Dilatometer

H DT HH %

Ly —}
J.}\.FI

SHE D72 SR HE TR BRI X

BEDOMTIHRRIX

le’H{

ARKSLD TSy EA YR FF 7T X ?f)ﬁ)'f’ﬁE(Z.wu)
CEWTHEDLNIEZATHS,

D

IO

i 2 5% 53

Table 1. Chemical Composition of Specimen
N R : _ |
| c|si|Man| P| S | Ni|Cr|Molcu
53 ke \ - |
r.,I | I | |
AVE S 111 | 0.08 | 0.12 | 0.011 0.003 0.03 0.07 0.08 0.06
E%EEBZ)'%‘ 1.15 | 0.11 | 0.14 | 0.010 0.003' Nil = 0.07 | 0.10 | 0.03
| |
#4E 25 | 1.12 | 0.15 | 0.25 | 0.021] 0.006 0.07 | 0.11 | 0.11 i 0.132
C 4/ 1.040.20/0.36 | 0.010 0.009 0.06 } 0.04 | Nil | 0.150
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