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The Influence of the Calcium Treatment on the Mechanical
Properties of Low Carbon Si-Mn Steel

Synopsis:

Yoshio MIYASHITA and Katsuhiko NISHIKAWA

In order to investigate the influence of shape and distribution of nonmetallic inclusions on the mechanical
properties of weldable structural steels, some mechanical properties of ordinary steels and calcium treated

steels were studied.

The shape and distribution of inclusions of the untreated stecls were well distinguished from those of the
calcium treated steels; the microcracks seem to nucleate more easily around the stringer inclusions observed
in the untreated steels than the oval inclusions observed in the calcium treated steels.

In connection with this phenomenon, various mechanical properties of the calcium treated steel were

better than that of the untreated steel.
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Table 1. Chemical composition of untreated and calcium-treated steel.
‘ ¢ | s Mn P s Sol. Al o) Ca
Untreated steel | 0°17 045 1-23 | 0019 | 0019 | 0038 | 0-0054 tr.
Calcium treated steel' " 016 0-47 1-26 0-020 0-016 0-040 0-0046 0°0047

Composition |  Al,O3 FeO

(%)

! Photo. 1.
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Oxide inclusions observed in untreated steel.
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Photo. 2. Oxide inclusions observed in calcium treated steel.

Table 2. Significance test of difference between the two population means. of mechanical properties.

T.S Y.P R. A R. A El El
(kg/mm?) (kg/ mm?) (L) (%) (T) (%) (L) (%) (T) (%)
Untreated steel 55-6 374 72:8 64:3 40-1 352
Calcium treated . . . . . .
steel 56-0 37-3 73°2 672 40-9 35-9
Test Kk

** : Level of significance is five percent.

Yield point (K3/mm?)
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Fig. 1. Effect of calcium content on tensile Fig. 2. Effect of calcium content on reduction
strength and yield point of steel. of area of steel.
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Fig. 3. Stress concentration at a tip of spheroi-
dal inclusion.
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Fig. 4. Relation between value of stress concen-
tration and distribution of
inclusions.
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Fig. 5. Effect of calcium content on shelf energy
of steel.

Table 3. Significance test of difference between
the two population means of shelf energy

values.
vEs (L) | vEs(T) | vEs(T)/vEs(L)
Untreated steel 19-7 11-4 0-57
Calcium treated 20-9 157 0-74
steel
Test *k Kok

** : Level of significance is five percent.
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Fig. 6. Effect of oxygen content on shelf energy
of transverse direction of steel.
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Fig. 7. Effect of sulfur content on shelf energy
of transverse direction of steel.
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Fig. 9. Effect’of sulfur_content on anisotropy of
steel.
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treated steels.

— 109 —



1462 & & A

® 58 £ (1972) w105

HITh 5. GEROIGEHERITDOVWCIE, Ca AEEEP
W EBELEwWE Bxoh b7, BE#E Ca Wi
I CTARBEHIL RV EEZLNDH, NEWC X 53
oo 5y IORBELLT IR DVWTIRTCRHLELTH
% X5, BEEHOBETCH Ca MEIHOEHEDIE S
BrEDFEELLT LD EFEXTIV. Ld2T,
Ca MHGAFDONEME AL LTI 200 T 5 IV DF
AT HERILHFE OB ST N TEL, TORBEES
fRiz LT 1~2kg/mm? T\w& Ca LIEIHDET S 255
WEHZRT XS 2dDEEZLNS. DA,
AEERD X 5T HEAEE MR WD SIS T TE DI
X B IR ENE b IWE IR TV, Fig. 10
w B oh 5 X5 BB ENR Bbh -0l A Emol
P KEX, SHORRL EASERM, Ca WIEMEC R
Tl Y RIEDTWELEDEEL LS.

BB T vy OEHEEBRCE XIETHNEDORI K
XX, SEIRROEEICOWTIE, FEBRICBETSIRY
BHEEH, Ca IR TEZRDB LI TE LDk
2%, SBELHEEHFT TVELWEEZTVS.

4. & . E-

BEEBEAETH D SM 502 R—2iC LT, Ca®
BN L TR O M E M OTERER 28 2 7o 8 & B H Sl O
HMEEZFAT L, SHOBEMAMECS KETNEDOK
K, REZ, HHARROBECOWTHE LoREE, >
T oS

(1) Ca i O, S BII@H DL T ~3
FolllkoT w5,

(2) Ca WEBIFHOEEILTFRNENE LN/ X 7Bk
KOCHENED LD THPIZHGE L CTH Y, T OMIK

13 CaO-AlLO,;(CaO=209%, Al,O,=80%) E{Linig
®[E b iz CaS-MnS(CaS=60~1009%, MnS=0~40%)
OWALEBITEH LTV B D LD TV 5.

(3) Ca MIBfROT HmMOOE, ¥ -7 xF
¥FTHD vEs {H, Elc BEFM % 7T (E(T)/
vEs(L)) OERCERIROELRFEHOLINSL L D EH 6~
30% TWEIWEELEDTWS. ,

T DB LT oW, Ca oifhnic X
D AR ONTEWIT HEREV N X IRk O EwIT iR b, o
DOHETDHEOCR B, Ca MEEFONEMCD &
DRI v YTy I ORBEFITBE PO THIT KL
HOTVBIERLXDIDEEZLNS.

X #t

1) H.D.SHEPHARAD and E. 4. Loria: Trans. ASM,
41 (1949), p. 376

2) F. de Kazinczy and W. A. Backoren: Trans.
ASM, 53 (1961), p. 55

3) S. Yukawa: Trans. ASME, 82 (1960), p. 411

4) J. GurLanD and J. PLaTEAU: Trans. ASM, 56
(1963), p. 442

5) C. E.Sms and F. B. DAHLE: Trans. Am. Foun-
drymen’s Assoc., 46 (1938), p. 482

6) H. N. CumminGgs, F. B. STuLEN, and W. C.
ScruLTE: Trans. ASM, 49 (1957), p. 482

7) M. Atkinson: JISI, 195 (1960), p. 64

8) &I, LB, e, F: #k LW, 55 (1969), p.
887

9) AH, AL, FEAR: $ @, 54 (1968), p. 73

10) JFHRE, skH, AH: g8, 56(1970), p.1280

11) NeueBer (JiI3R): RSN, (1944), p. 6

12) T €BoES L BEofht, #HE, (1958)
p. 47

— 110 —



