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Synopsis:

Impact tests were carried out using cast steels with different carbon and silicon contents. Time-load
curves were measured at the same time. Cracks and fractured surfaces were observed by an optical
and a scanning electron microscopes. Observations of macro and micro-structures and a measurement
of austenite grain size in different quench temperature were also carried out. The results obtained
are as follows: (1) Impact values of the cast steels increase with decreases of carbon and silicon
contents and they show a maximum when C+1/4 Si is about 0'2-0'39. The impact value is the
greatest near the chilled surface and decreases near the sand mould and at the center of the cast steel
piece in this order. (2) From the time-load curves, it can be seen that the fracture mode is brittle.
More than 609, of the impact energy at room temperature is consumed in the initiation of crack and
the energy for propagation is small. (3) Most of the fractured surfaces consist of cleavage
facets. The size of cleavage facet is equal to the ferrite length and they vary inversely as the impact
(4) It is often recognized that the crack propagates
(5) The austenite grain size becomes coarser during cooling and it is
temperature above 1 200°C.

value. along a ferrite platelet.

influenced by the quench
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Fig. 2. Relation between impact energy
and impulse.
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Fig. 3. Effect of carbon on impact value,
Si=0'5~0-6%.

8 T
Si<02% l I
7 ' ﬁ
—
= S —T | o
£ ° 2
> ol B2
S S O — L~
o ~ - = -
< I~ —~o0— — b} —u L~
@ )
2 3 -
z a {1~
[e3 Py
g8 2
£ —O-— Bottom
- | --a~— Side
---—-— Center
o i |

ote o8 020 022 g24
Carbon content (%)

Fig. 4. Effect of carbon content on impact
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Fig. 5. Effect of silicon content on impact
value, C=0'21~0'25%.
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Fig. 6. Effect of silicon content on impact
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Fig. 7. Effect of C+1/4 Si on impact value,
bottom of casting.
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Fig. 8. Effect of C+1/,8i impact value,
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Fig. 9. Effect of C+1!/,Si on impact value,
center of casting.
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Photo. 1. Fractured surfaces of cast steel.
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Photo. 3. Macrostructure of cast steel with crack.
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Photo. 5. Macrostructure of cast steels.

BELHELTVS. ks, 727 R MMICIEIE LA X

{LA3ERD B D7c.
4. % S
SEDE OB OER{EL Fig. 3~ Fig. 6 iR
L7k 9ic, /&<, ULk dETTE X CbEHAR
WEDTRLS., & LERE LES CHEBE KD K

E Vi, BEICE LTS 3 KOOSR TR E]
EE R K THBES M (EShTwb o L Bbhb.
T, REESEINT S ONTERENSETTLZ &
i, EREROBESIIE S~ 34 M X O TITE{LR
DAL, EELTWSEROLEWMIC KT BEHIBRD
BEXBAIET, ~EFE2METHHE0 LTI
TWwh. 4 HRLDOWTHEELFERIT, RMESET
LHEESMET TS (Fig. 5 X Fig. 6) 23, o
BRSO WTHRBETIER . $ik, 74 EZBXMERWES
(AEH T Si<0°2%) ik, KEBOHME HicHE
ExnMkT 5 ER 2 TS (Fig. 4) 25, Zhix Photo.
5¢) WRT XIS, 74 BHEROVEEECEER B
KEETETr5THS. Fig. 10T 15mm JE X & 60mm
B X & CHEEECHEENL VOEREERE I K EN L <
FRT K E T EZMN B bl ofcid i L Bbh
5.

T, SHEOEEDOMBMIIT OMHMBENMIL, Mk

BpEHIsh R L 2 2 LY, Fig. 11 oRiE —pEldhigns o

A zD5. Thbb, RAFES pn & IEERIESR

BE pr EB—FL, SORTEE Lz & FRFTHERS
Ul Edbhrb. TORE, £xilxr—o 60%
DRzl BRI N, HEBICET ST A F —
AR EL DT w5. . =F 5D OIRIAC DWW TORERT
i, ZROFLENET S A IXF~T 20°CTL T Z IV

— DKy 309%, —40°C THy 65% THd. L7ch>T
ARG Lo g BIR T T B LE X 5.

T LV, EEAEEC XAHHET, wmokXEs
DEMERRICEE L ) N~ - 182~ BRL, KpDE
BUNSGEAD LRI L HEIT LS.

Lrd, ZONZHEORZZEE@DT =54 bD
EI Loz 1:1 offEBEHH, Ebic, ZhbHd
B EERMEE OMICTEERFIOMREH 5 T LM
»HhTws (Fig. 13, Fig. 14). zo Z L1k, RFEH
Z2OWTD Burnst) LRV ELL—FH LTS

Uin Lishi s, Fig. 18 wRleXoie, EEMER
FETHAE LA~ZHEREOKREXL Y Fv - 727
4 PDEXERFR—FLTWRVY. Tz &k, #lELi
AEHEOKE IHRFBAREEZR LTCWEOIK LT,
FELlmY 1 F2r - 72954 POREIREREIVE
B EBEbNDL. T, HIECHS LKA ~EHEOKX
X3, ~EHEREXPFELCEOE D LEERKE)
ENELDTHD L2 TFHEB LTRE LY, TD
ERBHBTREVWESEDEL, MEZ4L U0 EED
nA.

Fe, BEOD/C—F A4 b HNTHERmD/ $—F 4 b

— 109 —



292 fk & W

@ 59 4 (1973) 522

ESSnT e, BEAST 254 MIBOTAETS
LB EERLTWS.

FHEOCEEOMBMOB AT, 7274 bBHED
F—2FF4 MEC (110)o//(111)y, [11174//1110]:2
DOEFRE L OISR REDSbND T EMNELD, v
bPHIA P27y r Mg LTI<HmLEALTY
5. EFIEOEEICD, ZoMEE LIELIEEESOh,
EAMNHIRT = T4 FRIBOTEET LA RD
L Tw% (Photo. 2).

ks, EWEFRAIRALRBRIZHMIWMELS X TD
MEEmmEE L, SROEREELILERLL. O
ZehER HRLOMMMISHOERMIES T, M
R RE B EERLT VS,

Pk XS, S0 EOMBWITHRKZ =F4 b
DO~EEAIC X 2 MR ZIFMLE T5 Z AL &
Dfz. Fi, Figo 17 iRl X 5, BRERTESH
izt —27 44 MEORESEI SR, MShol
R OB OPIIERORL D EHDOT K4 b
NEFEFND Z LB OTWS. ZOX5i, Mo
FEDEETOHBIFMIIBIR 7 = 74 bOKRES B X
VEBEEZDOF — A7+ 4 MIOKREZIDLNLhEE
BERBEGRER L, AR OBREEECBEBRLTY
ZrX5CBbns.

5.

BB D F F OMESBEmIC oW TEERRBR TRV, HE
—ERHhSOBIE, BHSXOCEROME, v/ukX
V2 7 o BRIV — 27+ 4 MERERR S
TFleoffER, WO Z EBHELME LD,

1) SAGFMOSBEDEE COFBRBERIRER IO A
EEOWD LML, C+1/4S8i 5 0:2~0-39 T
BAREERTRT. ¥, BEERS LECE LRSS TR
HhoKE L BANCE LcHs, ROHMolRR/hE k5.

il

2) fiE—FFRERAMEERER RN ETR L, Wik
J5LBEBELT AV -0 60% DL EROFEAETER
PIN, ERICET D A MF -3l

3) EITERRE OKXIRDIEI~EBHE 5K 0, ~ZEWE
DOREILEHD 7 =74 Mo X LDtz 1:1
DREHEBDOND. Fiz, ~EFAEOREIDBE WX
7 =T4 MUOKXE X LHEEEORMICIR EFIOBR
Wb,

4) EZFUIRKT = 74 VRIBOTHERT 2HEMRS
{#DBNS.

5) F—2RFF A MIREERIFEARIL L, BEARE
7 1200°C £ THELZT5.

AR ASTRFE (L 2= $Re54 oo — IRV /A 8arT o
TEEZECISIDTHS. ELKELTHERZETS.
T, ¥RFLABRBRBOBLUEBICIEHMOT R
E£L7w

T R

1) =# g #8 (1954), p. 162~163 (¥

2) BXEGBELMEZESE: €EMBOME LW
# (1964), p. 68 (F¥E]

3) &BIT MDD HMEHE - #i4 (1960), p.203
CHaT#ED

4) ShEBNEE 2. Mgy (1970),
R

5) Mu: $%4 36 (1964), p. 635~647

6) WA: PR (1965), p. 62~63 CHAEE)

7) =g, bk &E%¥ & 31 (1967), p. 1378 ~
1382

8) =7 &: W (1954), p.

9) KmEE: KREEX

10) A.S.TeteLMaN and 4. J. McEviLy Jr.; Fracture
of Structural Materials. (1967), p. 501 {John
Wiley and Sons, Inc.]

11) K. W. Burns and F. B. Pickering: JISI, 202
(1964), p. 899~906

p- 9CHTIT

124 ()

— 110 —



