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(Study of pure iron— Vi) ‘
Dr. Takaji Kusakawa and Toshikatsu OTANI.
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Chemical composition of pure irons (%).

Specimen - G Si

Mn P S 0 N (sol) remarks

(insol)

A) .Reelectrolytic iron*-vacuum melt

0+0033| 0°004] 0*003; 0°002| 0004

0°+0450| 0°0025] 0*0010

B) Pure iron**-vacuum melt 07008 | 0°007| 0*008| 0°002| 0004 0°0540| 0°0062| 00023

©) Pure iron®**-0°19; Mg added under | .0}, | o+006 0+016| 0+008] 0°013] 0-0430| 0+0085| 0-0025

D) Pure iron®*-0°159% Mg added under | .6 | o-006| 0-017] 0°009| 0°014) 0°0410] 0+0053 0+0017| brittle
B Eﬁflir”\?;‘c?:rf 1% Fe-Si-Mg added | .00 | 5.0241 0+015| 0-008| 0+013] 0+0233| 0-0060] 0-0012

) pure iron-0"2%misch metal added | .60 | o-006| 0-016| 0-008] 0+013| 0+0290| 0*0060] 0°0020

G) Eggi;rggrzzng 3%misch metal added | ¢ o4 0°006| 0°014] 0-008| 0012 0°0190| 0*0058 0+0017

H) szgﬁuég?n*** 0°5% Ti added under | .0 | 5.00¢| 0-016] 0°008] 0°013] 00042 0-0024] 0+0078] ductile
1) Puron 0+0019| 0°008| 0*002| 0°001| 0°004| 0*0084| 00035| 0*0010

J) Puron-zoné refined 0*0018} 0°008| tr. tr. | tr. |<<0*0005 = <0°0010

K) Pure iron (initial) 0°038 | 0°018| 004 | 0°013| 0°007| 00430 0*0062| 070030| 20°
L) Pure iron-zone refined (1 pass) 07033 | 0*018] 0*01 | 0°007| 0*003| 0*0051| 0°0021| 0*0014

M) Pure iron-zone refined (2 passes) 0*030 | 0*018] tr. | ©0°002] 0*001; 0°*0005 <0°0010

Reelectrolytic iron*: Shown in Table 2.

Pure iron**: Pure iron manufactured in electric furnace.

Pure iron***: Pure iron manufactured in converter.

— 220 —




HOA SR 28 71 AR IR el sk

717

()
Table 2. Chemical composition of reelectrolytic iron, pure iron manufactured in electric
“furnace and pure iron manufactured in converter shown in Table 1 (%).
Pure iron C Si Mn P S
Reelectrolytic iron ' - 0°004 0°004 0°*004 0002 0004
Pure iron manufactured in electric farnace 0°011 0°007 0°011 0*006 0*007
Pure iron manufactured in converter 0*015 0*006 0°02 0°008 0°013
Table 3. Spectroscopic analysés for impurities in zone refined iron (Intensity ratio).
Pure iron Cu Al Ni Co . Cr Sn
I) Puron . 2 tr. tr. — -— —
J ) Puron-zone refined 1 tr. tr. — — —
K) Pure iron (initial) : 9 5 6 5 1 2
L) Pure iron-zone refined (1 pass) 8 5 6 5 { 1
M) Pure iron-zone refined (2 passes) 5 5. 5 5 1 tr.
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Fig. 1. Stress-strain curves for vacuum melted pure

iron (annealed 940°C X thr)
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Fig. 2. Stress-strain curves for puron (annealed
240°C X thr).
T T T T T T T
40— —— initial (specimen K)
----- zone refined - 1 pass (specimen L )
————— zone refined - 2 passes (specimen M)
30
«:x; ://’ s \\
€ 20 G 77 N
N
=z ; ’ v
@ 1y ad l
§ ol ik !
a7 i
4 1
Y i
P 1 i
0 : i
0 2 4 6 8 10 12 % 16 18
Crosshead displacement (mm)
Fig. 3. Stress-strain curves for pure iron manufactured

in converter (annealed 940°C X thr).
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Table 4. Mechanical properties of pure iron.

Speci Yield point Tensile strength Elongation Reduction of area Grain size
pecimen 2 ¢
(kg/mm?) (kg/mm?) (%) (%) | (grains/mm?)
A 93 18°3 6°1 . 57 96
B 8°5 20°8 11°2 11°3 171
G 8°1 217 10°*5 82 25°5
D 92 26°5 21°1 333 29°5
E 8°2 20°5 13°9 14°2 47
F 71 20°2 104 7°8 20°0
G 77 217 91 90 12*8
H — 254 | 467 68°9 53°0
1 107 24°5 42°8 675 42°2
J 10°4 25°5 4748 686 108
K 143 25°2 31°1 616 111
L 17°9 28°0 36°1 70°8 740
M 14°9 26°3 _ 56°9 79°8 185
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Microstructure ‘(X 100, 5% nital etched) (2/3)

"a) 0'39% misch metal added under vacuum (specimen G)

b) zone refined (specimen M)
Macrostructure
 ¢) same specimen as a)

d) same specimen as b)

Photo. 1. Micro and macro structure of fracture of pure iron.
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-Fig. 4. Relation between oxygen content and
elongation of pure iron.
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Calculate tensile strength (kg/mm?) B
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600 ¢ +0_ 3
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Calculate tensile strength (kg/mm®)

Calculate method of tensﬂe strength in large
steel forgings.
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