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Sulphldatlon of Alloy Cast Iron at H1gh Temperatures

SynopS1s

Hirvoshi NAKAI -

The sulphidation of iron and. steel at high temperatures is lately discussed in many

literatures.

The author has experimented on the sulphidation of cast iron at high temperatures

The following experimental results were obtained. '
(1) Al Cr, Cu, Mn, Si V, Zr gave good effect on the sulphidation-resistance of cast iron

when added in a small quantity, especially Al Cr, Zr showed remarkable effect.

“The addi-

tion of Al, Mo, W _enhanced the sulphidation-resistance of cast iron with increase of their

additions, but the W raised it in a slight ratio.
excess rather increased the sulphidation rate.

In the case of Cu and Zr, the addition in

Ti was found to give no good effect.

(2) The alloying element seemed to concentrate on the inner or outer layer of s'ulﬁhide

coating and to make it ¢compact, consequently to develop the sulphidation-resistance.

In this -

experiment, the sulphide coating of alloy cast. iron resembled that of ordinaly cast iron.

g I. ﬁ

—RCHRE T 2 RS THC RV T, EE40MS
BVREHSEAEAESNG. FNICIEESO DO L
AELN58, ERBENEH»SO—REL TV,
?ﬁb%,%%&mﬁﬁ%%tﬁwﬁﬂ@~ﬁk@%&
LR TVEHITHS.

il

o TASTEEDMD 5 A BHOTHLEEC K XIE
‘.>?%%*OVTEQ®ﬁi#%§éhfwé FEHERES
S ESEOBEECE T AHLBET OV THEL

7278, @meém%@%%@ﬁm%ﬁkk;&?%@
oW LS.

IL % %O WK

BETROMD 5V IIHHROLEECS LETHE
CROVTES L OMIRBRLNE S, thb a4 TE

AICRIEL THD LOEDT L THE.
Fui=vna  Fe-Al 441 Al BOME 2

T, 450°C BLETIZSHK, HeS HFRIB IO HS (A

SUCHTT B L 2 R LD, 900°C DL ETiimtpR L

PEELT 5. Crats Fe-Al 5405ALREAL

ORI X W RISEES R L LB,

Al BIEIR S B TOFE Al 9% %’é‘ﬁ%@i% H:S
TRA T TN EH LSS s he.

s uas - Fe-Cr 5413, WKSHITEWTIVHS

FRRICHT DV 500°C BLET, Crm~w%@%7

I & DR BT 509, '

Cr MAEBHEFTEACE T Cr BICONTHHT
fbaBEk L, HiC Cr 15% DIET % O EBinZL
WOIOLID S 500°C LLETIE£ OmEibitizdE v E

EFTALE Cr EPLEL Sha»H™n,

i Fe-Cu H&EWIKS itk T Cu 2% (T
OEMTIAT & A CTHFH LI B E R 5 FhwDd.
Cu #1x Cu 4% E TORSHIFET, 700~1100°C
DIER @ﬁf%bfﬁﬁﬁF%%T?%A&Téﬁv
BA LR 5,

<> #r - Fe-Mn &4 VIWRS BTk Mo B014
MW EEZBERT 5028,  HeS KT 900°C
HEC SV TIRAED Mn KX D20 THBREIED
», & Ma B2 AELF59. £ SO, BEKTIEE
BN E FREOWMERELPRNDE W58 b 5.
Mn i3 C %4&7%r Fe-Mn &40 H\V T bR HEEF
BERERAID, X5HIC Mo A& OBRICEL Tr

- DA E7 dimension (ths?)b P2 OTHEREEAEZ R T

HLBSD. .
) T Fe-Mo &4:1IugikS :Mc:ewf%b
BB Z AT TR 50. : .

Mo #iiZk Mo Bz TlE, 700~900°C @ SO,
FEAAHTH (L BE BT B4 2 WA T 5B

* FBREN29E4 B, 3144 Bis L U2 9 BALHEM
KT THE
** ERREAREE— BTERE R TER




| BRAEER S TOBEIEL,

Al

%ﬁ%ﬁ@%ﬁﬁm%ﬁ%ﬁﬂ%ﬁmomr

679 -

HHW, iﬁ. Fe-Mo 4R U< Mo ﬂﬁ%mflks“c
Mo & X DtF{biE 2 %kt 5. ,

HE Sijx Fe @ HeS WAL XLBEEEZDLTH
Si 1°6% % CiXD
HHEBE 2 IVD,

Si 4% Z&ETLIT 802 FHEKF I VT 900°C B
TCTREBREMI VBERENSDHE L, 900°C LI LT
BEEBFE L THOR.

FH T1%m7m~uarC®sozﬁ@m¢r
0°8% £ TD Ti §HRILEVC, BESKLLS5Db
NeVEed, BEMEESNDIBELZRLLD.
T rFUwa . Fe-C 44 13SHESAHT 900°C 1T
%VTV®vaxbmﬁm&#ﬁLLkD

VSRR S B CUETHBR L BT 50

R FRT - Fe-W £4:1XS#EL PR T 455°C P’
BT, WEOAHE S LISHRLEE 4 T#HV,

3%

PR % L LB A U T 75D,
vva=v A Zr UL gk Hﬂ]‘FfbféVE?]
FBBEERLL I
ﬁﬂﬁ@ﬁ&ﬁ%ﬁﬁ%
HFNIF T Table 1 0 L L IBBEHHCIRMEE
BBEVEEEENZ, 20T VED L EEEREES
FCHEL, HEDAEAL TR L. BB K
S OFEICIIEMS, Fe-Sif&a ALk, fERE
DOLHFERIE Table 2 DL ThHotz. L3
- OBEBEERII-OEDB Y TH 5.
CTMREUAGE BB A-S X TIREGMEALL
T T4 MBRELTWS., A-6 DIBITES 78 Wi
WAL 7 =754 MiElEnd 5. A-8, A-9 1Tix Fe, Al
DERIIS L VWHDHELNE. ‘
AN B-4 ¥ THES,

III.

R—=F 4 b BHEME

Table 1. Data for preparation of samples.
. PR 0
/ : ‘ Che'mmal composition of charge (%) Section of the
Alloy cast Melting furnace ] ‘ . sample bar
iroyn : , g 1 ‘ Ordinary cast iron ple
' Additions : (mm)
C Si Mn .
cast iron | Kryptol furnace - Al (Al 99+6) 2:95 | 1%95 | 031 20X 15
Cr cast iron | Kryptol furnace" Fe-Cr(Cr 67°0, C 6°0) 328 2°26 0°52 15X 15
Cu cast iron | Kryptol furnace ' . - Cu (Cu 99°9) 390 120 0°50 25¢
Mn cast iron | Kryptol furnace Fe-Mn(Mn 87°0, C 1*5)| 3°45 145 060 15X 15
Mo cast iron { Kryptol furnace Fe-Mo(Mo 43°92,C 0°11){ 4°03 120 0+42 15X 15
Si - cast iron | Kryptol furnace - Fe-Si(Si 75°48, C 0°06) | 2°95 1495 0°31 15X 15
Ti cast iron | H.f. induction furnace Fe-Ti(Ti 258, C 0°07) 390 121 045 12X12
V cast iron | H.f. induction furnace| Fe-V(V 47°13, C 0°21) 3490 1°20 050 12X12
W cast iron | H.f. induction furnace| Fe-W (W 7t1*61, C 0°95) | 3°90 1°20 0°50 12X12
Zr cast iron { H.f. induction furnaceS1—Zr(Zr 43*5t, Si 37°89)| 3°90 121 045 12X12
Table 2. Chemical composition of alloy cast iron.
Al cast pf cast Cu cast Mn cast "Mo cast Si cast Ti cast V cast W cast Zr cast
iron iron iron iron iron iron iron iron iron iron
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A-10°00 | B-1]0°00| C-110°00 | D- 1022 | E- 1] 0°00 | F-1| 170 | G-1] 0.00 | H-1 | 000 | T-1 | 0-00 J-1]000 -
A-2 114 B-2'048| C-2{ 061 | D-2 059 | E-2 1'39| F-2 326 | G-2({ 001 | H-2]025 | T-2]144| T-20°09
"A-3|1'8 | B-3051{C-3/104 D-31.57| E-3/228|F-3|37]|G-3/0'33|H-3|157| 1-3|281| J-3|1'85
A-4 (28 | B-4106{C-4|160  D-4 1'83 | E-4/2°93| F-4(4°37 {G-4|0'85 | H-4 274 | 1-4 {396 T-4 {277
A-51303| B-'5/142|C-5|275| D-5 287 | E-5 404 | F-5|4'93) G-5|1°17 | H-5|4'53 | 1-5 | 4'99 | J-5 | 356
A-6148 | B-6227|C-6|380| D- 6| 346 | E- 6 4°91 | F-6 | 6°39 H-6]58 ] I-6|609| J-6|4°44
A-7(634| B-76'83| C-7|4'80 | D-7 399| E- 7/ 580 | F-7 | 6°52 tH-7 1838 1-7|714| 3-7|6'66
A-8(9.00 | B- 8| 890 D- 8/ 453 | E- 8 686 { F-8 | 9'57 | I-8(880( .
A-9 [10.00 | B- 9| 9:86 D-9505| E-9 770 | F-9] 972 : § 1-9 (1047
B-10/11-19 D-10| 610 | E-10} 8°80 o :
E-11{10"44
Ave-lol 291 307 381 301 281 |288~164 | 377 . . 70 -
rage| ¢ , ~ 350 370 370 B
% |si| 168 2:07 140 1ol 161 120 131 135 2'91
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 Table 3. Chemical analysis of sulphide coating.

Marks f samples | A-8 | B-10| €7 l D6 | B-11| F-6 | G-5 | H-7 1-9~l J-6
Alloying elements | Al % ‘Cr % | .Cu % | Mn % | Mo % | Si % | Ti % |V % |\W % |Zr %
Sulphi’de Outer layer| 33°40 7°46 19+40 2°30 0°+23 1+55 0°06 Traée Trace | 8°26
coating | Inner layer| 6°71 10°43 11+40 3°03 1652 383 107 ” 0‘20 2°61
Samﬁ)les 9°00 11°19 4480 l 3°46 | 10°44 6°39 117 8°38 10°47 . 4°44
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Effect of Zirconium on Austenitic Grain Size in Iron and Steel..
Akira ADACHI and Kiyoshi MIZUKAWA

Synopsis: , _ o
The effect of zirconium compounds on the austenitic grain size refining and grain-coarsen-

. ing temperature was studied by adding ferrozirconium to the pure irons which had contained
oxygen, nitrogen or carbon  respectively. It was found that the gram size was refined and
its coarsening temperature was enhanced by the presence of zirconium n1tr1de or zirconium
carbide; and that the nitride was more effective than the carbide, but zirconium in solid
solution or in oxide gave no effect on them. The amount of zirconium nitride required for -
grain refining was about 0°035%, but its effect was not so remarkable as that of aluminum nitride.
In order to clarify the behaviour of zirconium nitride as a grain-growth inhibitor, some. .

- considerations were made on the experimental results obtained with the specimens which
had been heat-treated at various temperatures. ‘ -
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