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STUDIES ON MECHANICAL PROPERTIES OF LOW
' " ALLOY STEEL CASTINGS ()

Seishiro vM?',yaza‘ki '

Synopsxs :

Mechanical propertles of low alloy steel castings, that contained 0°6~1°8% Mn, 0°1~3" O% Cr,
and up to 0°5% Mo, were investigated. Heat treatmients used were homogenization (1000°C
and 1100°C), normalizing (870°C) and tempering (650°C). Without tempering, heat -treatments

were carried on by air cooling. Temperings were carried on by air cooling and furnace coolmg '

“The results obtamed were as follows;

0°35% C, 1'7% Mn, 0°3% Mo steel casting had shore hardness mumber 33~38, as norma-
lized and tempered: Elongation of Cr-Mo series and elongation and impact value of Mn-Mo
series treated by homogenization -were better than that which were not homogenized. There

was. no difference in the 6ther mechanical properties, between homogenized and not homogenized.

1. #&

T SR BESURIE T LY = 7 — g 20~25
FEETHD, HEECHERE TR 3N 2 WA
THV. FHT B EBENE {25, RiEiasb
Ve 3RERTH 5. 7 L CEMeE&45t3% Cr, Mn %
HubTHED Mo 2i TEBEAT I BEARBEADC
EAFEBRNIDNT, 2L LICEIEI X DT
/37~@§3%d8Eﬁmﬁﬂmﬁﬁtﬁmmﬁﬁ%
B3 1o pTRETE 2T

L. EBEEEERAE

(1) BERE | ”
BEERERING RIS » 3 BERERZDT, &
S&EEME UTHRFEN: Cr-Mo S22 I8 A 2.

[l

- Cr-Mo i3 s < o bHEMFTRIN T 55, B

BEEORICHE % LI CES 2 LI, D& LTI,
SERRLED N Y F T 7 ZOMIET T — 2 BAA T
LN, T nRBHELE L Cr-Mo JROSEEIL Cr %2
3% 2 TRIEDCERPHETC LRI DTHEER L5 &
5 IEE Uiz, ZORGZELDD D Difid Table 1 ©
Ol L T—EESyE LTI Si % 0°3~0°5%, Mn %
0°84+0°1%, Mo % 0°3~0°49% THIA 72

Cr-Mo Bz sz 5N 5Dk Mn-Mo RTH 5.
DOUETRERDT VAN LNE»DIIL I TH B,
SEEITIRFEMGISZ DD, F iz, BEER T DA TEE
Rk 2 ZBICAN LWL 5K Mn 5%, & Mn-Cr

$8% Hs T 33 DIERHTEAELS & &4 5N 5.
Mn-Mo Db bhoifiz Table 1 iTRT T &LT,
Cr-Mn §fi3&Ws L, Cr 1& <0°1% iz Si, P, S
2 Cr-Mo FR&EEE—E L LI ,

DX Mn-Cr-Mo %3 2,30XHRICAZ T 5209,
5B Tid Mn-Mo 3RIC 1% Cr 2780 LTC, Z O
BPAHBCEELI. bh=DiFid Table | iTRT T EL
TZ OhO—ERE Cr-Mo %ﬁ%t Bk & b

(2) ¥R A '

U 3t =L —AEINE TS Uiz SC 46 ® 45k
@R% 333KVA 500kg M EIEEC TEE
B2, @W¥BAREL T Cr, Mn, Mo Z0D&48: %7,
REIRE 1560~1580°C" (DI F&IAEREID = 2 0)3
3) WRE L% Fe-Si #iA /A iICER % Fif 'C,Q.S
kg/t @ Al 27T 5. $EFFT H5D%R R DL 1500°C T
R L1z

SRR bm\*c'b:mg@g% 300X 150 "CEE
3% 80 OPMEIREIED 5 400 DBERERET4ED
HEMNMEABRAF ORRWEIcES L. (FEIEW-D
N $ mm)

FEFIZ 1 AR 20kg THES2ED T L H O HEH
Ei3# 110kg OEEE LY, 0= L | HHESEHED

FROBREEPHEL LIC. L OEEEERICK UMRM
H—T7Y o FBREMUTHE 2727 Table 1 0®

* EAn 30 4E 10 ARKBMEESICTHR
** RN HMETRA TS

— 20 —



»)

gEAE Mo s (1) iz | 563

DOENZIESLIZDTWA.

PAREICEE U1 RSTEl3E9 sh Tb&%ﬁﬁﬂi%ﬂﬁ: K?lﬁJﬁ
Utchs 1480~1540°C TR 1500°C. BB THERL
7z,

L) ﬂ%ﬂ%@@%it@ﬂﬁ%ﬁ

SO P E— T USHELE 2 BT % itk
BRI B 2 N E S LIS, Aﬁ%ﬁﬂf%@?ﬁ@
PEZPERINIZEHED, Aﬁﬁ%@ﬁﬁ%&% CBEE,
gz f}?}’L’CL\Zg Homogemzmg (€//4- 05720 - fa =
BITHE LRGN ?) BHINETHE EEL 3.
Ea&4M% Homogenize 3 5 1CIZBEKBICE 5.
P Eletsl & RARERERED X {, 1200°C T 19
hEFEAEKE LTIk U TR IZSEa ik S NIcfio®
bHBIFETHA. Ub UKEEOEE TREIZ AT 5
CEBHTH LT EBFRUTHRB § 2282775 L

[ERVRRAR

Table | Plan of Composisitive,Variation“and casting number.
: R N U ——) :.f, - ’% C, V"
Series Composition J— —
- | - ©25+0°03 . 0°354+0°03 . 0°454+0°03
9%Cr <01 i %Mo o* 35j:o 05 ; @ . '4®
‘Cr-Mo 1°0£0°1 o P - @
. 2°040°1 k // pes @ @ .
3°0+0"1" 4 . ® @ - @
%Mn - 0°8+0°1" - %M'o‘i zo-ds @ . ® NEN f@
B 7 1. 0°24£0°05 G- @ = @9
1 o 1t24001 l K <0°05 : @8 e e
_ e 0°240°05 @ . T @3 ' Y@o
Mn-Mo | - 5y 1] - 0°35£0°05 @ ’
©16£0°1. |- . <0°05 @ @ -
o4 |1 . 0°240°05 @ Rz ; @
2 . 0"3540°05 - @ . 5 @
- 3
| %Mn 1°240°1 | 9%Cr 1-040°1 @ ‘ 1
Mn-Cr-Mo || 00 5 17 2 ® L ® | @
~OOBERFABRS THOT, BBGEO Iy ¥ob L LI
VST EAZ N, CHANDRSR—ET, C%idBe %mﬂ%@;<MMezmT¢ca< 1B B ET

30mmEORBEEM 12 KBEHLT 1~2 ATFDO2
NENOKE CHAE 21707, BRFEZAOIORE
HIEDS 1100°C OFBRESHHEE 2 L Td 5.

— i FREHEEER A2 D7 < 200~4OC°C/h T

P —H 650°C ﬁu%@@%ﬁ%m%éiﬁxﬁ T TOE
SR DHEE S B &9 30°C/h &7z b EH b it iyb{f;
WEGTHOI, EELB. Tz 870°C OO
MRiRERLE 3~4°C/mn THDIC. ’

C(4) . HREAER L

AEERT. 2 B at/’ﬁr?bm 7b>o 7. rnﬁ—m’&y’:\, 12 7%
DEH DD b 2 REFHH & LTHERL, £RE 10 &
5E R BlESS JIS 4 ERBE B0 U-Notch charpy
EHEABT ICIIT U CAR BB R 17 D10, % 10 B
ﬁﬁti %@&%%BZ%@ %; X LOL\'C.J’“E L

Q

Table 2. Heat treatment
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~Table 3 Chemical composition

Series| Group No. C i Si | Mn Cr Mo
413 0°17 | 0°21 | 0.54 | 3°23 © 0748 ||
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P 22 0 0*21 +0*15 | 0°52 | 0°10 - 0*50
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24 | 0°56 | 0°42 | 0°45 | 0*10 £ 0748
28 | 0°22 | 0°47 | 0°56 | 0'08 | —
Ia { 29 | 0*34 | 0*44 | 0*56 | 0°07 _—
° 30 | 0°43 | 0°46 | 0°58 | 0°08 | —
= 31 | 0*23 | 050 | 0*64 | 0°08 | 0°20
o Ib { 32 | 0°35 1 0°55 [ 067 | 0°05 | 0°20
o .33 | 0°46 | 0°48 | 064 | 006 | 022
. 34 | 0°22 | 0°48 | 100 | 0°07 | 0°23
Ia { 35 (033|048 | 1*C0 | ©*07 | 0°20
36 | 0°44 | 0°48 | 102 | 0*05 | 0°20

Series Group No.: C Si - Mn , Cr Mo
|37 1024 | 0°48 | 1702 | 0°06 | 0°36

Ib { 38 | 0°35 | 042 | 1°00 ; 0*06 | 0°34
39 | 0°46 | 042 | 1°02  0°03 | 0*40
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= I {53 0°32 | 0°45 | 123 | 1°16 | 0°40
9 54 | 0746 | 044 | 124 |.1*17 | 0°30
Q . 49 | 0720 | 0°51 | 1*70 | 1-05 | 0°30
§ I { 50 | 034 | 0°51 | 1°66 | 1°15 | 0°32
51 | 0°45 | 0°51 | 167 | 1°10 | 0°36
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Fig. 1. Relation between C content and
mechanical properties. (Cr-Mo series,
several heat treatments)
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Fig. 6. Relation between Shore hardness and
- Charpy impact value (Mn-Mo series, several
.heat treatments)
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(1) {B?EZ,% C 0°33~0°38%, Si 0°3~0'5%,
Mn 1*7~1'99;, Mo 0°3~0'4%, P, S ZhFh
<0°03%, Cr<0°10%

(2) ZUEE st 900°C IFvs, BENE 850~900°C

Z2¥, BERE 600~650°C {7y, 9 NILBEEEDRTIC1000
~1100°C OILELEIT O BRERT 5.
(3) HmemeE MRS >60kg /mm? HEESI > 75

kg [mm? B8>15%, #H>30%, 7Y ROVEEEE 220

~256, 37— 33~38 i vl —HTEE >4kg-
m/cm?, ;
D ICAREBRERITD XIHER 20 101000 1o PR
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