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Table 2. Microstructure

of MT magnet alloy.

i

Heat treatement “‘

Micro structure

Chill casting Austenite + Marteneite (body center cubic)

Oil quenching Austenite + Martensite (tetragonal body center cubic)
Aging at 300°C Martensite (body center cubic) + Austenite- (little)

4 at 500°C a-iron + Double carbide

1200°C furnace cooling a-iron + Double carbide.-+ Graphite
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INVESTIGATION ON ACID-RESISTANT HIGH—SILICON, IRON (II)

(Effects of Alloying Elemients on Mechanical Properties,
Corrosion Resistance and Shrinkage. ~Part 1.) ‘

Hiroshi

Seawamura, Dr. Eng., Oéamu Tajima,

Kyoichi Akamatsu and Hirohito Muranaka

Synopsis:

The effects of Si and C, the main constituents of the alloy in question, on the mechanical
properties, corrosion resistance, and shrinkage of acid-resistant high-silicon irons have
already been reported by the authors®). Successively, in the present investigation, the effects
of various alloying elements, i. e., P, S, V, Ti, Al, As, Sn, Mn, Ni, Cr, Mo, Co, Cu and W

on these properties have been studied.
The results are summarized as follows:

(1) The elements that had favourable effects on the transverse stréngth of high-silicon

iron were as follows: Ni (0°7%), Co (0°3%,),

Ti (0°3%), Al (0°06%), and Cu (0°3~32%,).

optimum centent.

Cr (0°6%), Mo (3%), W (0°8%), V (0*09~0°59,)
The percentage in parenthesis indicated the

(2) The-elements that promoted a growth of graghite, such as Cu and Al, decreased the
Rockwell hardness, while the elements, the so-called carbide stabilizers, that diminished the
size of graphite and gave favour to form hard carbide-phases, such as Mn, P, Cr and Mo

increase ‘the Rockwell hardness. -

(3) - The corrosion resistance to sulphuric acid was improved by additions of Mn, P, Ni,
Co, Cr, V, Cu, and As. Among these elements, Cu was most effective. It was adversely

affected by Sn and S. For hydrochloric acid
deleterious effects.

Mo and Ni had good effects while Sn and P had

(4) The shrinkage of high—éilicon irons decreased by additions of all alloying elements in

the present tests except As. -
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Chemical composition of alloying materials.

Ferro-alloys

| Cu% |

Materials. ' Co%' | Sivs | Mn% 1 Po, | So
High silicon iron A 042 15°34 0°36 0-009 0°+006 0024
High- silicon iron B’ 0%52 | 14°20 043 0*011 | 0°014 | 0°024
°" Ferrosilicon. ’ 003 758 012 -0008 0°001 0*005
White cast iron 3°50 001 .| 0°03 0008 0-012 0010
Ferro-phosphorus _0*051 | +0°23 | 0°16 |25°0 ; 0°005 | 0°32
Ferrosulphur — | 007 | 060 | 0-053!31°1 0°07
" Ferrochromium Cr, 63°60 | 0707 0+29 tr. 0°033 | 0°0t9 | 0-12
-Ferromolybdenum Mo, 6061 0:044 | 2:36 | 0088 | 0°079 = 0°067 |- 1-47 Al: 0°96
Ferrotungsten W, 80-02 0°08 0-04 , 0-02 0026 @ 0°006 0°046 |As:0°043, Sn:0°065
Ferrovanadium V, 42-58 1+25- | 2°91 -|-0°32 0111 | 0067 | 0°19

" Pure Metals

Manganese (electrolytic) 99°9 9
Nickel (electrolytic) - - 99 56%,
Cobalt R Oy
Tltamum (kroll process) 1 above 99 3 %

Aluminium (electrolync) 99°9969%,
Copper (electrolytic)" 999 9
Tin (electrolytic) 99°9 .9,
Arsemc | .99 " 9%
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Fig. 1. Effects of alloying elements on the

transverse strength of high-silicon irons, (1)
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Fig. 2. Effects of alloying elements on the
corrosion of high-silicon irons in sulphuric
acid (1:10) at 80°C, (1)..
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Fig. 3. Effects of alloying elements on the
corrosion of high-silicon irons in hydro-
chloric acid (1:1) at 80°C, (1).
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The microstructures of high-silicon-iron containig various alloying

elements. Etchant: sodium picrate at 85°C.
(Micrographs reduced to 1/2 linear in reproduction)

T 344 1it Photo. 4 ITRT T ELEMAEDESE

AbN3=, ZOMES < Ti ORLw, E=d s
BB THS S EBbONE OHBEDNE. LhoD
Mz Ti &% B s 5.

TEBEEEEERITIRIN & NIz 0°1~0°3% & W 3 HRD
Ti I3k 2 B3 ICHIR N 2 LR 2 A THRM
Tdhb:

(E)" Al o , :

PR LIET Al OFENE Fig. | RSO T
Al # 0°1% $Tix Al & & BIT LR U & bR
TBEABICHIRNVET T 5. EAEIR AL0°06% T
O*64mm T THEINL Al 0°06~0°949, Tl 064~
O6imm T HH Al 2°15%, TiZ 0*52mm [TETT
3. Al iRInEEEEHSOBE A B3 TR EER G SROE
HEID—RITKTH 5. '

HzC 12 Al & FRABEMCONTETL Al 1~2%T
i3 HrC=34~35 1272 %. aiid HuV 13 Al iz
IO TEERZFITT HaV=600~630 Tdh 5.

Fig. 2 35X ¢F Fig. 3 X b 1:10 HeS0, 3L ¢¢ 1:1
HCl Ofifettics kids Al OFERIE & A & 82D
HENIZNN. :

BEWEEE S Al IRMOEEIR {, LBEERSK

LB LI RHD. |
BRI DREOIIRI LUK § $12 Al I & —FEOH

Fib B EBbNB. Al 0°06% LLIF Tt Photo. 5

a,b WWRT T &L BRIk %2R, Al ii“ébna &
DITBtNII R E e DIk ERB. Tibb Al0°49% T

123k Btk o X 04 I EBEA, A10°9% LT3 Photo. 5

5-A R T ELARNTVAREERBBDBRLNS. Al
€ 2% BESUE4L TR UVWEDSRMICE L THRLN
Tb. Al 0719 BAERBIAHIFNBI Y HerC O
ETFRELOK S IORERRI S EEZ bR, BEREN
EHUWHZED Al29159% OFBTREERIIZEL
AR, RO Al OFERHEAORINITH ] 218
e BiFE»s 5.

(F) As 0%

Fig. | WiRTCEL As 019 FTRERANICESE
PR IIZINAH, I 5IRIMT S LN EBITET
45. A3 As BCEBF%RIC 0°53~0°57 mm 275
L, As OIRINIEAERRICT 3.

As 0°029~0°10% T.HrC=40~41,As 0"17~0"85
% T HgC=236~39 C HyC 13 As & & & AT
3. As 00299 Taiid HyV=585 As 0°1~0°46

— 42-=



BN B I NOLMRBIOE 657

% T HuV=530~550, As 0°85% < HuV =506 &
Y athOWFED As B L & AWWETT 5.

Fig. 2 3510 3 X DAk ER 1:10 H,SO,, 1:1
HCI & i As 0°03~0°05% D&H TR/MERTL,
Tk S B D As OFIICE > THEINS.

BEEIERIE As OIFINTE D THE RZIT/200.

As 0°1% U»"F@ﬁ?f"iﬁﬁ%ﬂ%f&iifn iif’i‘(?ﬂli‘iﬂ‘?{k&)’
, mw;tn‘ﬂﬁ'éaab As Bl L blitkx3 %281 Pho-

t0. 6-a WCART T ELREWNNTIHRELSB. As § 0°2
%L\ ETRHT LB Photo. 6-b iZRINT
WB. As 0019 LLEOAEICE B HH DRSS
LBSADK X S ORE L 3 AMOHBICERT 3 &1
N5. Fe-C-As %&® T3 As DaFEEEE kX<
As 0°85% THEBL T 56, TOMIT Si #15%
T Fe-C-As R hizicy As OEBEREZRU
As 2EUMEVTITHLIZ D EEZ BN B.

HED As ZTERED & TR EERH R TR ERH
T35, 0°1% LLED As 3382 T b HHAS

NABNETIL.

(G) Sn oFE o

Fig. 1 X hHitimics Li3d Sn @%3"”’ IFBD BN
V. EAREIR 0°4% DD Sn OEFNICL H 0750
mm %RU, BEEEEHKL HVEPIKKTEH 5.

Sn 0°1~0°8% N5 & & HrC=46~50 TEE
BEEHKL VO LEL, aOFEEIL Sn 0°1~04%
T3 -HuV=610~620 TEHEBEEEH & x Z 59 Sn
0'8% Ti3 HMV=690 &< /55.

Fig. 2 8 X3 ImEd &< 1:10 H2504,1 1 HC1
g Atk Sn OFMEE & It L 5.

Sn 0°1~0"8% » & EHERH © BHASSHEMTIZ
/s i fn BEAI R o 5.

Sn BZERT HEERSGKEHET 5 LRADEFEBED
RECRILHEEDN B[R 2K L, TOEIR Sn &0
BIMCONTELC 2%, O HEREMERIZAIETX
Eh»otz. Sn c&&:ﬁ*%ﬁ%@mem&h ;Zﬁﬁuﬁawﬁ“
ETH5. (B0 31 F 11 ﬁiﬁm)

A3 12 PO SRRV O W

B

koom

TEMPERATURE MEASUREMENT OF IRON AND STEEL
SAMPLES IN A GRAPHITE CRUCIBLE FOR GAS ANALYSIS

Synops.is :

Noboru Y oneda .

For the purpose of measuring of the accurate temperaturée of gas” extraction in the gas

analysis in iron and steel, the effective emissivity of samples was determined.

It was found .-

that the emissivity shou]d be calculated approximately by the size of the graphite crucible

used in the analysis.
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