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THE EFFECTS OF MANGANESE ON'THE MECHANICAL PROPERTIES OF lRON
Hézhacm Kamura.

SYNOPSIS : —The specimens of manganese iron which contains up to 3'82% of manganese are
made by the melted iron obtained from the sponge iron by hydrogen reduction with the metallic
manganese in the market. Ten ingots: of dlfferent manganese content are forged -into the
proper shape for the investigation. - The ‘measurement of electrlc conductlvmy, the ‘miechanicgl
testing and the microseopic mvestlgatlon on the specxmens were: carrled ‘on -a8 forged annealed -
and quenched conditions.. - - <o a0 : : , e -

The electric resistivity of ‘the- annealed sample 1ncreases o 6 mlcrohm by mmexsmgo 1 / of Hn
and that of the quenched sample is little higher than annealed ones - The- tensﬂe strength and
the elastic limit gradually increase up to 2% Mn, proportmnally to the’ manganese cont/ent and
over 2%, the ratio of increase is remarkable In the quenched sample, these increase is marked
up to 2% Mn, over 2%, the rate of increase in tensile strength is reduced and the elastic limit

““decreases suddenly. The elongation and the reductlon area deerease exceedingly up to 02%

" Mu, over 0°'2% they do not show much decrease by 1ncreasmg ‘the manganese’ content and over

.2'29% Mn show sudden decrease.  In the quenched speclmen% the rapid decrease of the reduc-
tion area is recognized increasing manganese under 067/ and ‘by. increasing more manganese
there is mnot much change in' elongation and reduction area. ‘But there is shown sudden
decrease from 28% to 38% Mn in which malleability can hardly be recogmzed -

The impact value is markedly ‘reduced as the manganese content, decreaseq Especially in the
annealed condition, this phenomenon is more marked, in- 07/ Mn 1t 1s‘3kg -meter. Then as the
manganese content increases it suddenly goes up and reaches maxnnum, 13 kg.~meter, in 29 Mn.
Over this content of manganese it shows sudden decrease and in 38% there is almost no value
in all conditions.

In the micro-scopic investigation, the structure of low mavganese specimens in annealed condi-
tion consist all ferrite crystals. When the manganese content ingreases to about 22 some

" martensitic ‘struclure appears and in 3'8% manganese it changes completely to martensite. In
the quenched condition, the martensitic structure appears already in 0677% manganese and
the structure- becomes completely martensite in 2% manganese. T
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9 0063 2300 0064 0024 0003
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D No:i- Mn'% As forged “As annealed As quenched -

2 0201 1005, 1014 -10°26
3 0'349 1099 11-00 1115
4 0677 1293 12°91 1319
5 1140 1548 1553 - 1607
7 1990 20°10 1963 2673 .
8 2'240 21'75 2270
9 2:300 C 2177 2300
10 2:860 2427 2510
11 8580 3026 3110
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- NO. Mp  limit  stress tion area limit =~ stress tion tion area limit stress tion area
9%  kg/mm?® kg/mm? % % kg/mm? kg/mm® 9% % kglmm® k(}/mm2 9% 9% .
1. 0081 247 309 416 831 125 26'1 580 749 159 304 312 " 810
2 0201 25'4 314 386 73'5 175 282 520 750 227 362 320 630
3 0349 268 350 431 81'5 176 291 512 74’5 26056 . 397 300 591
4 0677 27°3 34'8 42°8 742 195 309 504 730 34'8 486 20:0 535
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© 1 008l 2608 ¢ 1975 . 2812  —- 72 —
2.0201 1040 1048 = 2374~ 109 . 79 105
©'3-03849° 1580 - 434 1860 126 .8+ . 115
4. 0677, 1382 810 - 1472 187 87 145
5 1740 1197 © 1480 1002 140 97 153
. 6°193¢ 634 1817 = 466 187 126 245
F.7..2200 557 1581 484 179 121 . 241
L8 2240  — 9337 9690 — 118 235
9 7440 — 1088 385 - 121 241
10 2820 — ' 248 168 — 163 . 3811
11 3820 — 0'20 0'50 — 277 364
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BRI OEIME Mn OSER CHH L Mn 01 9 i
L 0°6 microhm DOEIMERED

2. Bl RO BERER O b OB EEIRO Lo
HLALLLIELS Mn #y 2 O/@&i‘\ffg_@f@@‘& ilabi i
il 2°0% L Lk &i@ﬂn%bﬁ L, BEAEZID
T Mn ) 2 98LUF i i THEIR I R R s

FcH LRI LT, 2 %L EICH PR OBz
2 LB PR S SR b

3. R R OB I 3T LR D b O IS
SO P DICRT Mn 028 c&aETLER M ©

%ﬁ@M?%%ﬁTﬂ&<229/uhmﬁdﬁﬁﬁtﬁ‘

Bl o BEAES Lok Mn 0°359% £k EASICR <k
%msﬁmk%%%ﬂ%hm%fm%b<ﬂ&bﬁtmm



GoMMBECRIET Y ¥ vOR

2 T8 R - 52i

¥9 @ W @ Mk (x200. Btching by 5% HNO, Sol)

No. 1.~No. 10. JEghe 5 b o
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