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On the Sulphurization of Cast Iron at High Temperatures.

Synopsis:

Hiroshi Nakai

Experiments on the sulphurization of cast iron in HoS gas current at high temperatures
‘were conducted and the following results were obtained.

(1)

product,
-silicon did a little.
(2)

formula was obtained:

W2=1°15% 10"%

The sulphurization product of cast iron was composed of pyrrhotite Fe,_;S and pyrite
FeS:, which ‘were the same as those of iron and steel.
carbon and phosphor didn’t diffuse,

In the outer layer of sulphurization

on the contrary manganese diffused freely,
The sulphurization rate was controlled by the parabolic rate law, and the following

W: sulphurization rate, g/cm?
t : sulphurization time, s

(3) Between the sulphurization rate and temperature, the exponent1a1 law was found

‘and the following formula was obtained.

K: sulphurization rate constant, (g/cm°)2/s )

K=10"2.2—33500/RT R:

gas constant

. T: sulphurization temperature, °K
(4) The structure of cast iron did not affect the sulphurization rate.
(5) Carbon expedited the sulphurization rate of cast iron, on the contrary s111con and

manganese did not expedite it.
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Table 1. Chemical composition of cast iron. <
Experiment | C% Si% Mn% P% | S%
Corrosion product ' . . . . u .
Mechanism of film growth | 338 - L7o4 i 037 0726 A 0709
Effect of structure 3:06 ‘ 1+65 ﬂ 0°89 5 0-28 0°11
— : — , .
| C 2°53~4°01 | 0°21~0°24 = 0°48~0°50 | |
?ﬁﬁﬁf}s‘ﬁion Si 3°18~3°25 = 0°62~2°63 . 0°46~0°49 f R
] Mn 3:36~346 | 1°27~1°32 | 0°52~1°50 | |
ZRAETLD, TNEZFEREFBC L FENITRA THDI ExFERL Iz : . -
L7chIEE H,S # 2 D iy 5l
RENZBEEL DD, 2 Uit Sl Table 3. Lattice spacings of sulphide- outer
heU, M= v<FETiihs. s — boow - layer (FeKa)
THRRENTHAL, BYRRERNOMEINIZEH S ‘
ZR A £ 2 - X-ray diffraction data Standard data of
mit%iﬁmEVk_l_LVCZ‘Pb BRI T X5 T 5. ke (obs.) of specimen FeS
PO BAIRmAINY 2 D oEaTEDb L 72, . :
' ] d d |
. 20 /I /L
IV. ERREESEUZOER ° A Al
SRR IC DV T B S e S-S - T
1. FEphskpkdy 42+7 2766 0°60 265 0°33
. o e o 556 208 1+00 2°06 1°00
D) AR 0TIC X 2 WEIORE: 309 Xe0mmo i} 6872 1473 039 | 171 033
g% HaS &t © 900°C kBT 10hFibe — B {
L@,%®ﬁk%&%ﬁﬂm%%ﬁmﬂz%ﬁLO%® F 7<) U OB LRI RE & = % ) —JKCE < HTEE
CEEFREER. Licliz AN ENETER CHE L 280 0L
T . :
Table 2. Chemical compositions of sample CTHD
and sulphide outer layer, Table 4. Lattice spacings observed from the )
e T surface of sulphide layer, (1=0-0429A) '
Mark | C% . Si% ; Mn% E P% | S% ,
- Electron diffraction . . Y
Sample t 3-38 1°94 i 0°37 l 026 002 .data (obs.) %;f specimen | X T2Y djlsffracmon data |
Outer | .o | e T vy : ’
layer [ 0-005 | 0-04 | 034 ! 005 | 3672 Surface gi’i’fz}é‘;d FeS, FeS
G. SorerLr & W. B. Hovr 3&44 O mlbikli 3:05 (V.W.)| 3-12 (M.St.)
( e 4 P 2:97 (W) . Tlero7 (St
NEREETHEEZLELPEA TRV E WDTHS 2767 (W.) [2+68 (V.St.) 2°70(St.) 2°65(St.)
2318 T LA = - — g . \ 242 (W.) 2443 (M.St.) [2+42(St.) ‘
2D, COREB IR Fe SUOILRIE Ma 2B\ 507 (@) B0 (w2t (MSt)|
TIRHICHEA T, WP TTRDOBISE~D RS & 2©M?J 206 (V.St.)
1*04 (W. 1+94 (St 1°91 (M.St.
DOEFNCEASN DL %277, TindH Mn id 900 W) 1°72 ((W)) ¢ ) 1+71 (M.St.)
°C I HWTS f : Fe @ - 1*64 (V.St.)i1*65(St.) - {163 (V.St.) 1°61 (W.)
o ffiﬁu_jm TEDBRTHE | oty 1°50 (M.St.)j1-48 (V.W.)
Job, FEALREBROED LD ETHFCIELL T |1*455 (St.)  [1°450 (M.St.)1442 (W.)
o - R S SN i1°32 (V.W.) 1+321 (W.)
Vo LASDTIO M i MoS 2iB5<52 2R .0 (w) 1210 (M.St.)
WP ThHrb, WHHBOS AL Z0S R E31 LP19 (W.) (L2180 (W) 1179 (V. W.)
no N :my RSk SR #5| 415 (V.W.)'1°12,(V.W.) '1+153 (W.) |
!fiﬁ”*'ﬁihi(;t&/ut Fe&.m DHEEFTH T &ITik i 14105 (W.) |1.105 (W.)
%E;ﬁﬁ@ﬂfﬁi')%ﬁﬂ@sé ir;.i’(—-zj‘(@”é S.=strong, W.=weak, V.=very, M.=medium
i) BTME X EEN T L 50t H,S This is a scale of relative intensity of the

R T 900°C W WT 10h MER L 2= 85gko s
EHRXBBETHRHELRE, 280Z2< FeS oA

observed diffraction line.
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Table 5. Effect of structure.

’I;e;rtnpri- Mark geélg)g't ?Jffzczf Ch%l%ge Is':ilft}:;ln
oCu cimens dms |[Weight rate
g I g/dm?
: White | 6-8746 | 0-0598 | 144595 244
200 Mottle | 60002 | 00543 | 1°*3301 24°5
v Gray 6°7649 * 0°0588 | 14173 241
500 White | 5-8780 | 0°0513 | 00961 19
Gray | 6°7607 | 0*0588 | 01057 18
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Continuous Cooling Transformation Diagrarhs for Welding
of Mn-Si Type 2H Steels.

Synopsis:

The authors performed a series of researches on contintous

Harujivo Sekz'guchz' and Michio Ina'gakz'

cooling transformation

diagrams of structural steels used for welding and reported.them successively in Journal of
Japan Welding Society (1957—1959, vols. 26—28). In
transformation diagrams were obtained with: small specimens in the case of rapid-heating to

- maximum temp.

these reports, the continuous cooling

1350°C, cooling by various processes immediately after reaching its temp.

* and without holding at its temp. They gave fundamental data for tha sake of selecting the
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