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by Addition of Manganese. -

Renpei YoDA, Heitaro YosHIDA and Kisaburo KOIKE

| oz ®
1) G. F. Comstock: Titanium in Steel, 163
(1955), - :
7 - S A
Synopsis:

N-155 alloy and the same alloy with 109 Ni replaced with equal amount of Mn were selected
as the base composition and about twenty alloys containing various amounts of carbon and

nitrogen were melted.

The reasons why not only the forgeability is improved by the addition of manganese, but
also an excellent high temperature property is obtained by the addition of proper amounts

of carbon and nitrogen were explored.
Results obtained were as follows.

(1) If the carbon and nitrogen contents are nearly equal, the solidifying temperature
and the solution temperature of the precipitates drop, the deformation resistance becomes

H AR N M ESERE

lower and the cast structure more easily disappears.in the high manganese alloys.than in N=.. B

- 155 type‘ alloys.

\

The reasons why the high manganese alloys are more easiiy forged than the N-155 type ‘ 7 bﬂ

alloys, lie in these facts.

(2) The fact that the softening resistance property of the high manganese alloys is

more excellent than that of the N-155 type alloys, is due to the fact that the age hardening -

property of the former is superior to that of the latter.
The reason why the high manganese alloys have an excellent high femperature property,
though they are easily' forged, is given by the above-mentioned fact.

i

1. #

BT ChEfB g en g LEREShO05 55,
5~ FRELED S L TIIBEESEL LD,
NAFy ZEEDOTND. N-155 F4HD Ni O—Ff
% 109% Mn TE#z7-HOREEDC, NZHMT 2
Z LItk D 7009~800°C KI5V Y — FREHIREE L
N-155 &4 X 0 bEicfEL, Lrd C Oa&asE
RE P TRSTHS - L REHE LT TERE LD

(Received 20 Feb. 1964)

L TMnick s N-155 Fa&OBEISS OFEY @
B L, %/ 10% Mn £4&07F Shic&BRECOV e

k ’C%%%@\%bﬂi’.f:.

II. SERERBAE

* PBFIS7AE 4 AAZBWERETTHRE
FEFI394E 2 B20E =AM
o SEMBERTIER T
K & BRI IEAT -

— 52 —




Mn iz k% N-155 REESOBEHERBIRONVT

_ _ 2199
- o - Table 1. Chemical composition of alloys.
Element ; '
C Mn | Ni | Cr Mo W Co Nb N Fe
Mark - . . . -
' — . . ' . . . . . ®0.0726
X 1,1 0157 1.53 » 20°17 18°73 2°99 2°05 20°5 1*16 D0*0301 Bal
. . . . . . . . 0°1417
X-13 0°148 ‘1 44 2060 19+47 3°00 1°89 202 102 0°0737 4
_ . . . . . . o7 - . 0°1699 p
» X-15 0151 1°43 20°67 1937 , 297 175 . 197 0°94 01020 4
- . . ) . . . . . . 0°1056 Y
’ X-31 0°313 { . 1°44 21°32 1977 | 2°99 2°08 19°5 0°89 0°0330 4
X-331 0278 145 2078 1928 3°00 .2°38 20°6 0°83 88?23 4
e . . . . . . . 0*1302 y
X=~332 0358 147 20°75 1939 3°01 2°28 199 1°10 0°0702 7
. . . . . . . . 00914
X-51 0°519 | 1742 | 20%63 | 19°57 | 3°01 | 2'60 | 20°2 | 1*il | (.ises | 7
_ . . . T . . . . 0°0446 p
Y-11 0°159 | 10°08 9°67 20°23 2 997 256 19°9 0°98 00082 7
- . . . . . . o . 0°1815 p
» Y-~13 0°168 9°86 998 .| 20°15 3°00 227 19°8 101 00781 7
. . . . . . . . 072642 y
Y-15 0106 980 9°30 20°29 2°96 1°73 19°6 1*15 0°1082 7
Y-16 0'149 | 9770 | 9+87 | 19°75| 3°09 | 2+30 | 2002 | 1703 | 23233 1
: . . . o . . . . 0°1054 p
Y-31 0°385 9°65 9°58 19°60 301 2°46 20°*1 1°09 - 00366 7
. . . . . . . . 0°1856 4
Y-33 0362 952 978 19°92 298 2°50 20°1 1°12 00528 4
Y-44 07442 | 9°79 | 9°71 | 19°69 | 298 | 2768 | 195 | 1°26 8.323? 7
Y-51 . 0°530 977 9°53 19°54 3°00 2°73 20°0 1+13 gg?g; 4
e . . . . . . . 071020 p
Y-61 0°636 9°64 9°61 1987 3°00 2°61 20°0 1°21 0+0347 d
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Table 2.

Relation between V.H.N. and load of

the cast and forged specimens of
X-11, Y-11,; X-332, Y-33.

' Load .
‘ ' lkg 5keg 10kg
Specimen

X-11 As cast 208 192 193

‘ Forged 224 226 225
Y11 As cast 212 201 198
: Forged 214 208 211
X-332 As cast 257 241 239
< Forged 276 273 276
¥-33 As cast 289 280 274
Forged 290 279 281
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the deformation resistance of N-155 type alloys.
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Fig. 2.- Relation between impact energy and
deformation resistance of X-11, Y-11,;
X-332, Y-33 specimens.
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Fig. 3. Thermal analysis curves of X-332,
Y-33,; X-51, Y-50 alloys. »
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Table 3. V.H.N. of X-11, Y-11,;X-31,Y-31,;
X-332, Y-33 specimens at 900°C.
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Fig. 7. Hardness at room temperature and high tempe-
rature of X-11, Y-1! specimens aged for é4hr

at 900°C. -
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Fig; 9. : Effects of manganese, carbon and nitrogen on the creep

. and the tensile properties at 700°C.
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Spectrographic Analysis of Boron in Stainless Steel.

Takehiko KawAcUcHI, Yasuo KupO and Tetsuo MATSUMURA

Synopsis:

A rapid and accurate point-to-plane technlque has been developed for the spectrographxc
determination of boron in:austenitic stainless steel in the concentration range 0°015 to 0°25%.
In this paper, the past literatures reporting on the spectrochemical analysis of boron in steel
are.cited and full details are given of the experimental procedure.

The data were evaluated by a thorough statistical study.

Volatilization characteristics of boron, iron, and the elements of counter electrodes were
investigated by a moving-plate study in various arc sources.

The analysis was performed with a 3'4M Ebert type grating spectrograph using an inter—
mittent a. c¢. arc operating at 220V, with copper counter electrode, arc current of 6A, and

exposure time of 20S after 10s pre-arc.

The analytical line pair is Fel2487° OéA/B124% 78A.

The relative standard deviation for the determination ranged from 3 to 75%.
The analytical results are found to be in good agreement with the results of wet chemlcal

determinations.

An account is also given of thermal effects on boron in boron-steel in the process of sam-

pling and/or arcing.

A simple procedure for the selection of analytical line pair and a

calibration method using an element in counter electrode as internal standard are proposed.
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