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Effects of Alloymg Elements on Temperability and

\/**
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Mechamcal Propert1es of Low Alloy Structural Steel (SNCMS8).

(Study of, low-alloy structural steel—II)

Synopsis:

In the previous paper (Tetsu-to- Hagane vol. 48, (1%1),

Mamoru NISHIHARA, Taira NAKANO;
Minoru MAKIORKA and Tadataka GoTO

, p 34~38) ‘effect of increasing

of Ni, Cr, Mo'and V, and decreasing of C content to the hardenability of Ni-Cr-Mo steel

(SNCM 8 : SAE 4340) was reported.

In this paper, by using the same test materials and the same quencthooling' rate, as those
.in the previous paper, the mechanical properties in as-tempered condition were examined in

connection with’ their alloying elements.

The test specimens quenched at 4 different cooling

" rates were tempered at appropriate temperature so as to obtain as-tempered strength of 80 to

130kg /mm?2.

Then a comprehensive study was made on temper- softening tendency, tensil

property and notched impact property at room temperature (20°C) and —40°C. A study on
sensitivity of temper- -embrittlement was also performed
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Table 1.

Chemical “compOsitién and austenite grain size of specimens tested.
Mark Chemical ‘composition (%)  Austenite grain
. size number )
: C Ni Cr Mo A\ BN
‘Stan&%%ﬁpgegimen' G-1 0'al | “zr12 | 086 |, o028 | — G 67
’ i1 G2 | oal 2°04 6°8 0:44 —_ G 7°5
Mo variable " G-3 | 0°40 | 1'% 081 059 - G 83
\ . G-4 | 0441 1497 127 0°29 — G 8°0
Cr variable G-5 | 04t 2+03 65 0429 — G 9°5
N . : G-6 0°40 . 2+46 0°80 0°29 — -G 9°0
Ni variable G-7 0°39 3%06 0797 0729 — G 80
: ‘ O \-G’—8’ 036 *92 0°81 059 —_ G 9°0
Mo and C variable G-9 0°33 03 0°80 0°59 — .G 80
Cta oo | G-10| 0039 1485 081 044 07115 G 7°5
Mo and V variable | ¢ iy | (.41 1+88 0°84 060 00120 G 79
;; - G-T - G-2 ¢-3 "0 Mo wariable ‘//" variable Cr mrzab[e
C : 130‘ N . e 7 \.2"/27
\ ,20" x\ /Vl(.z,/’:);}\\\A:\ A}/ (G-4)
"X, i —m N " R\ (r=/
R //0-% -1) Qézg N M(cjzgf N \< @ 55)5
N APy Mo=059_ s . P
& /0 : - AN Cr=086— \,\»
3 9t Mquﬁ it /Vi=22€ N o N
= A\ e® .
Eﬁo 1' . r _ |. : ‘\ 1 = L =
| ,:,‘f7 §/30: C variable . -V wriable Ma=045%), \ (M:V%gz).
RN B B N . — Ly
E E/Zo-&wa}\\\ C-040 \\ RY ) G-in
) R/I0-6-9 W <i0:3) AN ey >\\ ‘
B 00— A g 4 AN R e W
< s N O\
3 ‘ 30 (G‘&) : \ . R \)( x
—T W w6
G»‘// . R ] - Tempering temperatdre )
N N I\ Fig. 2. Effect of alloying elements on
™ x. \ e N resistance to tempering.
iy ' AR W . ies
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- Table 2. Effect of alloying elements on impact value at 50% martensite ‘microstructure.

‘ , _Hardness Hv 330 - ' Hardness Hv 390 : (
Marks Variable Charpy impact value Charpy impact value
, element (kg m/cm?) , ‘ (kg m/cm?) )
: at 20°C. | . at-—40°C |. _at 20°C- ‘at —40°C
G — 10°2 62 30 | 1o ,
G2 ‘Mo =0°44 . 10°0 6°2 4°4 3+2
G 3 Mo =0-59 10°5 68 48 38 '
G4 Cr =127 02 66 24 20 -
G5 Cr =165 0°5 8°8 40 1°6
G6 Ni =246 10°6 742 4+7 40
G 7 Ni =306 101 8°0 515 404
C =036 0 o . : .
Gs8 Mo =6+ 55 12°0 100 | 36 33
L C =033 , . _ . . ' .
G Mo =060 | 12 5 | 50 a2
N V' =0"115 S . . :
G0 Mo —oeda- | 1172 | 6°0 68 5°0
‘ V.  =0°120 g - ' . . : . Bt
Gl Mo —0¢h 11°4 7o | 78 | 4°0
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Mean cooling velocities from 800°C
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G-4 | <=0 | —a0 !l ol 40
G- 5| <-=70- —50 0. 20
G-6 | <—70 <—70 —40 20
G- 7 < —70 < —70 —50 - —10
"G-8 | <—=70 =60 0 40
G-9 <L =70 =20 : 20. .60
G-10 <—70 0 . B0 100
G-11 < =170 —20 : 30 100

-

MR TCEBREOE L VS

D. K. BuLLen® % X8 T. N. ARMSTRONG")’ -
REPELAD Ni GHFEDD @V__oy\“cy %V

¢ - EREBREL kD, AREREZE TS vl

BELTWVS. Cr MR AH B T L SRS
BEERED L L0 bh TV 553,

:-%ﬁ%%ﬁFgJOkT#m<,m(kﬁmﬁMo
1 % 0BT 2 BEdbh
7o, COHEERE - Cr # OEBEEEOREE L 52
BEREH LD LELZLNS. :

V. @
HREFEA4 SNCM 8 (SAE 4340483%) 1= Ni,

il

CCr, Mo, V 7 EOERE ML B4 0BE, Wit

T LMREAL T, SROEAEMOMEH T
D —DDEHZED T LK. DT, %\Aémﬁ%@

BEEFIEL T T5.
1) Mo %R ‘
4} G3Ho=059) L G-5(C=169 o Rapid coolng
’&;/ . 6 x===x Slow cooling
12
g .
e 4
S i - 35| e
S Ve - [
X8 s b 35 - -
S Pl ;_4%’/' ) | / i .-
g 8/ x—-_4‘_:,,
N ‘ e Hy 395
2
] 2 -
6 0 ) L i i L
80 80 Ed ST 90 67 0 GT i 40 0 2 40 @

Testing- temperature ()

Quenchinh condition: Noo 2 (Mean coohng ve10c1ty
from 800°C to 300°C: 333 C/mn)

Fig. 10. Comparison of the sensitivity to
temper-brittleness between Mo-and Cr-
containng specimens. )

cozLieonTE
~ Cr#f (Cr=1°65%) &, % Mo # (Mo=0°59%) o .
HEERIREE 5> & DWW HE REZZELS & TEWLEZRAN -



148 B oL @ 548 i (1962) B2

HER %mﬁWdMoEkﬁﬂbfk%<ﬁéﬁ%®.

EEBVIDAEL, CrXnEFAS V.
- Mo EDiEfm (0 %) VIIREE DT A (5‘]3&9&%‘
120kg /mm?) O BICHESHENT, TLBEAR
ARk VW TRICE L,

2) Ni om®R

Ni BRI LS L TFA &&%%%ﬁbﬁm'

NI BOBIMI, REAeHRECH T M, HiC

{RIREE TOMM B IR I HHRBD 5. DT LR
‘Mo@ﬁif@@®ﬁibmﬁﬁ%tvﬁmﬁﬁwﬂ@
FECH L CHEMTHS.

3) Cr DEHER :
%Eﬂm&#MCrgkﬁ%LTK%<ﬁ6# Mo
T E. - | ‘
CCr BOMIMAERC S SEEETSE, o8
ERBRTVE LRSS 0LELS. L,

= 7\1&“@3&%353%#7(%V\OJ’C%ME&Z%ﬁ%V%AL ,

B A RSB R SRS,
4) CoER '

mé&lﬁﬁb%%ﬁ@k%wT,C®ﬁTﬁ%ﬁﬁ

F—F —~27 >4 MERRED AL L8 C,
VIR I BRI 35 Tl STV B
L#L?%,i~z?%4t%%ﬁK&ofﬁﬁlﬁ%
BT SE25H58D 50T, HEMNRZ kL BRI
ik 28R I3HE D ﬁﬁﬁtﬂ%ﬁ\/\ '

S

KEBROWEEZL, BHE %ﬁru,¢%¥,%ﬂﬁ
FAER T OhD, T ORETERERZITVHRE I
RIRFLA A/ TEMER L LZINE TS

(FRAN364E 6 A i)
. , X w® o
1) R OSF, M $E8, 48 (1962) 1, p. 34
\2) W. Crarts, J. L. LAMONT Trans. Met Soc.
Amer.
(1947) p.222

'3) R. A. Graxcg, R. 'W. BAUGHMANN:
Amer. Soc. Metals 48, (1956) p. 165

4) L. D. Jarre, E. Gorpon:
Soc. Metals., 49 (1957) p. 359 .

5) J. A. Ramxsort, W. _J. Harris: Trans,
Amer. Soc. Metals.; 43 (1951) p. 1175

6) D. K. BuiLens: ‘‘Steel and its Heat Treat-

ment, 1948”’ '

Inst. Min., Met. & Pet. Eng, 172 ,

G

Trans.\

Trans., Amer.

 506ﬁ/k£H6@@%%L<Lﬁ§&é

~7) T. N. ArwmstrONG, O. O. MiiLer: Sym-
" posium of Impact Testing, A. S. T M.,
S. T. P, No.176, 25 ’

5)V@%% o
V@ﬁmﬁ&ﬁﬁm%ﬁ%%bﬁﬁﬁéﬁé.

Bﬁﬁ&ca‘oi :1»@* Wlﬁ&&f@@%@*

Effects of Solution Treatment on High-T emperature

Propertles of 18Cr—8N1—T1 Steel.

18Cr-8Ni‘Ti SO

Kenjz Ono, Tadashi NEMOTO and Ryozchz Sasakr

Synopsm
The present study was carr1ed out to make clear the effects of solut1on treatment on the
" creep rupture properties of type 321 stainless: steel. _
To prepare test pieces, three kinds of stainless steel bars, 17Cr-9Ni, 17Cr-9Ni-Ti and 18
"Cr-11Ni-Ti with 25mm diameter were reduced to 15mm diameter by ‘““hot-cold working’’ at
500°C after water-cooling from 1050°C. And then these specimens were solution-treated at
* various temperatufes between 800°C and 1200°C for. | hour. Some of these were reheated
at 1000°C for 2 hours, 900°C for 5 hours and 800°C for 100 hours after water- coohng from

1100°C.
The obtamed results were summanzed as follovvs
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