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Anisotropy of Impact Strength in Modified-Ausformed Low-Alloy Steel

MivaJiIRo OHMORI and AKIRA YAMAZAKI

Abstract — The anisotropy of impact strength in modified-ausformed low-alloy steel has been determined

from Charpy U-notch tests carried out on the specimens cut from the rolling direction, with notches machined

in the through-thickness direction of the plate (crack divider) and in the through-width direction (crack

arrester). The anisotropy developed with the increasing amount of rolling deformation and the decreasing

deformation temperature. However, deformation in higher temperature range has shown that the difference in

the impact values between two orientations is less than about 20 percent. Then, the effects of tempering

condition on strengthening and toughening of the steel are discussed on the basis of these results.
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Table 1

(1981)

Chemical compositions of the steel used (wt. %)

Steel C Si Mn P S Ni Cr Cu | Mo
SCM435(0.35 {024 | 0-70 |0.024 {0016 |0-03 {1.04 |0.01 |016
‘30min.
Ta

To

T =900C
900~850C
D :{
750~700

Room
temp

Modified ausforming

TSub

0.Q Sub-zero

Tsub :~78°C

Tempering

30min.

Fig. 1 Process of modified ausforming.
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Fig. 4 Impact value of LS orientation in modi-
fied ausformed specimen.
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Fig. 5 Impact value of LT orientation in modi-
fied ausformed specimen.

& DT, #1089~ 11 O ICEAS o TWNVA D3, T O
EANHAFNEZE Lo TIMIES LOES & LR
B L BELDSRIRICI B T Eash B, LR psiEk
THE, LSEA OB4, TRE ok ENg 2 @[ 4
RIDISH L, LTRA T, ZOHOEMIESN5,
Z OIFEfIE, BEd & LIREDI500~600C OfA T &
CKEECR>TWVWD, 2O &, MIEOEMIE
20, LSHAFTRERENAEL, LTRRFTHE
T3 EERR L, T OMEM LD & VRERHE
THEEWLRAIEAERT S, b5, IMIEOHMN
EEBI, FHMOHEE ORFHHM 135 T &ER
THEDOTHB,



86 FKIBAF THEMPFLER $20%8  (1981)
Fr S 26°
: SCM 435 29 © oo
_ 311 SCM4ss o T EMA
1T —8 50 T =900~850C
| N | Bl
7-6 : \\O///. g : o
“Lor v °” - LT/LS o~—
5 [ 8— Shql o e
g8 | ©26% 091 ™~ o s
o - } M.A 2 “~e /
E 09r e 49 5:6 [ \\\ il
s 11 E T =900~850C 0.8 , ) N’ , .
2 i LT/ 500 550 600 650 700
3 ol / \ / Tempering temperature (°C )
Fig. 7 Development of anisotropy in modified
K ausformed specimen.
09f &
_ 11
08 L | 1 ! I S C M4 3 5
500 550 600 650 700 o r 0 LS/CHT
. o M \O
Tempering temperature (°C ) 210F
< L
Fig. 6 The ratio of the impact value between the i 50%-
modified ausformed and the conven- o [ o P
tior}ally heat-treated specimens vs tem- go gL -
pering temperature. [ - 0\ _ /LT/ CHT
= - ®
G I \’< -
o | —
Fig, 7 3, B+ ~27 5 —LHOLTREAELS 008} o e _LT/LS
R OHRME Ok OB AR cbDTEH S, MIED & | TT—e
A& ORK OBl OIS < 1m0, BohTross T | =750~700°C

5EARLTVS, MIEOHEINICE bWV, BHED
BATEIEMIDICHBEICL TS,

SOFIC, MIEBEEEEAL 750~700C KT THER
F =27 53— LR ORR%EFig. 8 IR7, WA
=27+ = OLSEF &BEBNEN OFEHE D
Hid, InTIREE 900~850C DIFA & NTKA E7IiEE
{3750 28,
7, LTRAELSEF OFEM oL S, 900~ 850
CTMILICRK OBE XOBEWEARLTVNS, 313
HH, MTEEOBEVEE, BREEOCRFHIHEATS
B AZRT T E b5

LTRERAOHIE, DIEROEWVEAR LTS,

o
~

500 550 600 650 700
Tempering temperature (°C )

Fig. 8 Anisotropy of impact value in the speci-
men modified-ausformed in lower tem-
perature range.
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Fig. 9 Comparison of the relation between
hardness ratio and impact strength ratio.
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