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Effects of Alloylng Elements on the Hardenablhty of Low Alloy
Structural Steels (SNCMS)

(Study of low-alloy structural steels—I)

- Mamoru NISHIHARA, Taira NAKANO,»Mz'nom MAaxXIOKA and Tadataka GOTd

Synopsis:

Full 1nvest1gat1on has never been performed with the effect of alloying elements on the
hardenability and mechamcal properties in a quench- and tempered condition with' commerc1a1

¥ HE%H%EIIHZISAﬁ?EEjQAKT%% B RMPT, FRBIET, PR

ok ﬁ%‘ﬁA?ﬂﬂﬂF%‘%ﬁﬁm, HRER, HPRER

— 34—




MEREASM (SNCMs) DRAKICH IETASTRODRLOVT 35

‘low-alloy steels, which are now widely utilized, and a more detailed study is desired which '
can be able to make clear such relationship in the case When the heat-treated art1c1e have a

rather larger mass.

A comprehens1ve study was conducted to describe the effect of an increase of N1, Cr; Mo
and V contents, and a decrease of C content on: hardenability and mechanical properties of
Ni—Cr—Mo steel (SNCM 8: SAE 4340), and 11 melts were prepared to satisfy the test requi-
rements. Special emphasis was laid on to examme the effects in the case of a larger mass.

Hardenability test was performed by examining microstructure and hardeness of the test
specimens cooled at 4 different coohng rates (Fig. 1) using a spec1a11y designed control- coohng

quenchlng apparatus.

o

I %

FAEAH S X OSREI BWTIE, Ni, Cr, Mon4E
AT % S D e b 5 = TEA sl (Triple-
Alloy) 1T SNCM8 (SAE 4340) #23JA< VB
T B, EERERE, WESKEZRE, BBV
o ICHERE, BEEEERINEHAITIE SNCMs
X0 b= § ShIEORRALETE2TL 5.

—F5, FEEFUEA SR OBE A S X O3 % 4
e ILIL L O\/\“Cbijé@‘b%—l“\kﬁq:ﬂﬁéhf\né
LIV 2700

L EOEE D, ﬁﬁﬁmfﬂéﬁf*”ﬁfbﬁaﬁrﬁﬂﬁﬂ

AEE BB 2 TS RS &M OB BAN R %ﬂﬂiﬁk .

U7oiREs, BT T 5 A ATHROSIREFEL,ICL
LHOSEMOBRCHT 288 2B X5 L L.

A CIIBEA I B Ibi@—Aéjﬁﬁ@xﬁ%buOb Tk

MRS RIS A &M E LTS < SIS Tv s, Nie
Cr-Mo §fl SNCM 8 . (SAE 4340 #H¥) ZIEMERS &

LT, Mo % 030, 045, 0°50%, Ni % 2°0, 2°5,

3°0%, Cr % 085, 1'25, 1°60%, C#% 033, 0°36,

- 0°40% V%%fb%%(b?)pbw‘Mé&h%@‘?fﬂﬁi&, v

% 0°1% URhnL 7= 2 @, &t 11 iﬂﬁ%%%‘ﬁ@ﬂ%kb
7z. .
\V@ﬁﬁmqumﬁ—x%%4b%%ﬁﬁwmmm

BT S R OESTHIEC T BERA D B OESEH

BINCT BT, [IE 9 SR s U iR AR O B9
< Al % 200g/t FRA0L, Vrﬁbn&ﬂ&fﬁ%aaﬂﬁ%ﬂ—k
Utz SEBAHNZT AT, 100KVA IEEMERERT OB
B U7z 80kg FUMMMLE 30mm FAHCHEEL, B
5 U—>ERBSI D%, PEARFT RO, EPHOLER

S ld—AFF A4 MEGKES Table | CFRT.

OI. £ B 5 &

REEET 5. . R o o
o = stk G—1o 11 7% 900°C, %@fmiaw\r 850°C &7
Table 1. Chermcal composmons and austemte gram size of spec1mens tested.
" Chemical composition (%) Austenite*
Marks . - grain size
C Si | Mn | P S |'Ni | Cr | Mo Vv | number
Standard specimen G-1 | 041 | 023 069 | 0011} 0°007| 2°12 | 086 | 0°28 | — G 67
. (SNCMS8) . ; 7 ;
Co G-2 | o041 | 020 | 073 | 0011| 0°007] 2-04 | 0ve4 | 0744 | — G 7°5
Mo variable. { G-3 |'0°40 | 0°26 | 0"66 | 0*011| 0*007| 1*96 | 081 | 059 G 83
. G4 |0 0°30 | 0°71.-| 0*011| 0*008| 1+97 | 1°27 | 0°29 G 80
Cr variable { G-5 | 0°41 | 0°23 | 0*68 | 0+011| 0*008| 2°03 | 1°65 | 0°29 G 95
. . ‘G-6 | 0740 |'0°31 | 0*75.| 0*011| 0*008| 2°46 | 080 | 0°29 G 9°0
- Ni Variable { G-7 | 0°39 | 0°22 | 0*69 | 0*011| 0*008 306 | 0°97 | 029" G 8°0
G-s | 036 | 027 | 0v69 | 0%012 0-009| 1-92 | 081 | 059 | — | G 90
Mo and C Var‘able { G-9 | 0°33 | 0°26 | 0*68 | 0+011] 0°008| 193 | 0°80 | 0°59 | — | G 80
. G-10 | 0°39 | 0°24 | 0°65 | 0°010| 0*006| 185 | 0°8L | 0°44 | 0*115] G 7°
Mo and V variable { G-11 | 0*41 | 0°31 | 0°69 | 0°011] 0*008| 1°88 | 0784 | 060" | 0°120| G 7°9

* 925°C/6h. carburizing method.
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Table 2. Quenching method of specimens

Table 3. Transformatwn temperature of

specimens tested.

tested
Cooling velocity
© Quen-
ching | . Bd?an Cooling
con- I . cooling in
ditions (Auenching methods | ooy | Selocity
“from 800| at 700°C =
to 300°C | (°C/mn)
(°C/mn)
No. 1 [30mm § oil-quench’ing 440. 850
No. 2 | ‘Special cooling 33°3 70
No. 3 Special cooling 13°8 - 29
No. 4 Special cooling 84 15°8
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Transformation temp. (°C)
Marks : , : ,
Ac, Ac,.
G-1 718 760
G-2 718 758
G- 3 722 760
G- 4 718 762
G-5 . 721 767
G- 6 705 748
G- 7 707 755
G- 8. 728 770
G- 9 729 770
G-10 727 770
G-11" 727 772 :
Heating rate: 1°C/mn
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Fat1gue Propert1es of H1gh Cr-Ni. Austen1t1c Steels at Elevated Temperatures

(Study on hlgh Cr—N1 austenitic steels—II)

Fujio TSUKAMOTO, ,‘ Tadashzv KAwASAKI and Kenkichi Hosor

Synopsis:

Effect of alloying elements, melting process, heat treatments and grain size on h1gh tempe-
rature fatigue strength were investigated with AISI type 309, 310 and 330 steels to obtain
some practical design data. The results obtained were discussed on the basis of precipitation
“hardening of austenite In this experiment ‘tests were carried out at 650°C 800°C and room
“temperature,’ usmg a rotary bending fatigue testing machine..

The results obtained are as follows:

(1) There is a definite fatigue limit at 650°C Whlch is higher than the proof strength at
this temperature, and this fact is explained by precipitation hardening of austenite.
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