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Ni - C Mn Co . Mo Td Al‘
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) | 17.0 8.0 4.0 0.3 0.05

18ZN1 typei ~ [ 9 o 003 010 " g5 .52 ~0.8 ~0.15

| ' |

i . R
| 20N1 type| 19'}320.0 0.03 0.10 —  — 1;31.6- 0'130'30
25784 type!’25f26.o' 0.03  0.10 — — L3 0‘150..30

~1.6
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F-2 187N RLE-a g Al R e 1T

annealed aged_(482°C, 3hr)
Hardness (HRC) 28 ~30 - 50~ 52
Proportional limit — 140 ~154 kg/mm2
Yield point » 66 ~ 67 kg/mm2 240~268 "
Tensile strength | 97~98 " 175~193 "
Elongation 17 % '10~§12-%
Reduction in area 75 % 48 ~58- %
Notch T.S. — 260 ~270 8/ ;2
NIS/T.S. — 1.41~1.53

¥

Bl-3 BANIR LE-V> 580 0 A ALY

Melting point (°C) - 1427 ~1454
Transformation points Ms (°C) 149
ME (") 93
As (") 538 ~ 704
‘Length-change in ageing % @ Q04
Specific gravity (8/cm2) 7.93
Thermal exp. coefficient : —6.
21° 482°C 10.1% 10™
Young's modulus (K&/pn2) 7140
Poison's ratio .0.30
Electrical regisfivi‘t}’(ufl—cm) :
annealed (816°C) 60.5
aged (482°C, 3hr) --38.5
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Zoo-l Bl RAMA 1R wFEA (10 )

Fe—Ni—(Co)-(Mq)w B

Fe-N1i(Mn) -5Mo

elements (g)v (i’,l-) "D b o (%) (m) “ﬁf—“’g\ X2, X3 x4 15 |
Ni 18 15 18 18 18 18- 20 23 | 144 10.8 7.2 3.6 -
Mo - 5 3 5 7 10 5 »5_5 5 5 5 5
o | meom o - S o o
Mn - - - - - - - o] 16 3.3 4.9 6.6 8.2
\A
Rz BUAT 9 L T 4B (102)
Steel| C S& Mn NL = Cr .Mo"'Co- AL T
1 | 0.02 0.02 4.02 6.72 3.75 1.9 3.86 — @ —
2 | 0.09 0.12 2.20 vt.)xif 1.13 1.36 — 0.94 —
3 o.orz' 0.01 4.20 11.975 0,100 — — — -
4 | o0.01 0.0l 0.21 2'3.67:5 0.03 — — —
s | o002 — — 18.381 — 483 8.86 0.05 0.50
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Fou-t  BHEH B R A (34 )

Steel |C (%) S1i (%) Mn (%) P (%) S (%) Cr (%) Ni‘(Z) 0 (%)|Sol. N|Insol. NjTotal N
- V1i0.29 0.33 0.29 0.022 0.033 1.63 —— 1 0.0009{0.0035| 0.0032 | 0.0067
§ A V20.32 0.40 0.50 Oﬂ029 0.016 1.75 —— 1 0.0014 0.0032‘,0.0038 0.0070
% V3i0.25 0.14 0.44 0.018 0.025 1.13 3.75 1 0.0006|0.0032) 0.0029 | 0.0061
5 V5{0.30 0.05 0.04 0.014 0.029 1.36 _— Q.OOOZ 0.0029| 0.0012 | 0.0041
' V6{0.30 0.05 0.04 0.014 0.029 1.36 — 1 0.,0002/0.0029} 0.0012 ; 0.0041

Al1;0.29 0.24 0.45 0,027 0,036 1.50 —— | 0.0066{0.0029| 0.0099 {0.0128
A2{0.35 0.30 0.44 0.033 0,018 1.61 —— |0.0052[0.0020| 0.0140.]0.0166
< A A310.30 0.40 0.48 0.020 0.027 1.08 3.92 {0.0035 0.0026 0.0093 [ 0.0119
§ A410.24 0.29 1.07 0.019 0.021 --—— —[0.0060{0.0091] 0.0020 {0.0111
" :
: ' — ,
ﬁ A5/0.24 0.32  0.06 0.008 0.026. 1.32 —|0.0059|0.0015| 0.0066 |0.0081
. A6|0.32 0.29 tr. 0.011 0.017 1.43 —— 1 0.0069!0.,0020| 0.0040 |0.0060
A7[0.24 0,34 0.02 0,011 0.024 0.89 3.90 |0.0060|0.0008| 0.0055 |0.0063
AB[0.24 0.32 1.26 b.Oll 0.015 -—— —— 10.0061{0.0091 ‘0.0006 0.0097
| | o
Main material used for melting: A;- 0.1 % C steel, low phosphorus pig iron,

i

metaliic Cr, etc.

B - electrolytic iron, ferro-carbon, metallic

Cr, etc.



3 - -~ i UL A , s N . ) \'
foy-2 B N AR A L

Steel | C (%) S (% Ma (%) - P (% S (%  Cr (%)
Vil 0.19 0.38 0.01  0.020  0.007 1.48
V12 0.25 0.36 0.02°  0.047  0.008 1.45
Vi3 | 0.29 0.36 0.01  0.067  0.018  1.45
V14 0.30 0.38 0.01 0.088  0.019 1.42
V16 0.29 0.39 0.66 0.020  0.012 1.43
V17 0.32 0.46 0.58 0.028  0.009 1.42
V18 0.34 0.41 0.62 - 0.054  0.012 1.43
vio | 0.35  0.44 0.61  0.071  0.013  1.44 -
v20 | 0.32 0.38 0.68 0.073  0.017 1.43
All 0.31 0.39 0.0l  0.007  0.007 1.45
Al2 0.29 0.35  0.01L  0.024° 0.009 ~ 1.45
Al3 | 0.30  0.35 ° 0.0l  0.038  0.009  1.46
Al4 | 0.35 0.35 0.0l  0.052  0.008  1.44
Al5 0.35 0.36 0.01 0.054  0.009 1.47 .
A16 0.35 0.33 0.67  0.024  0.008  1.42
Al7 0.36 0.35 0.66 0.041  0.008 1.42
Al8 | 0.39  0.34 0.67  0.054  0.009  1.43
A19 | 0.3%  0.34 0.29  0.066  0.005 1.43
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" Steel . C Cr

z 2.11 11.95

Y 1.87 10.60
X 1.50 8.55
W 1.36 7,95
v 1.15 7.00
U 0.80 6.32
T 0.50 4.92
N 0.86 4,40
A 2.13 13.65
c 0.95 4.60

Carbide 7.90 47,37

6~ |
63 BB F A L or AU T 48 75\\(%)

Steel C Si Mn P S Cr W.Mo.V

A (SKD 1) 2.08 0.29 0.39 0.023 0.003 13.01 —_
B (SKD 2) 2.04 0.13 0.46 0.018 0.008 12.06 W 3.10

C (SKD 12) 0.95 0.29 0.61 0.014 0.015 4.60 Mo 1.01 V 0.36
D (SKs 3) 0.97 0.19 1.03.0.016 0.006 0.80 W 0.70
E (SKS 3) 1.03 0.24 1.04 0.022 0.008  0.70 " 0.25
F (SKS 2) 1.09 0.26 0.49 0.017 0.007 0.99 " 0.60
G (suJ 2) 1.02 0.31 0.37 0.011 0.012 - 1.51 —_—
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Categories

I A

II A

ITI B

IV A

IV B

_| Sequence of the parameters

" >0>b'>cl

a'>b'>c'>0

y =(c'+b'-;')/4c'
z =(c'"+a'-b") /4c"

Parameter L = (atb-c)* -4ab| L<Q L>0 L>0 L>O0 L) 0 or LLO
Enthalpy of mixing H | for all concen- for all concentration H)>O
tration H<L 0 |
— 1 1 I
RT =~I-1'_’_'.l E=+nyz no positive L Jone positive solution of T [ Lt;o ’positive
sol. of T o —= — == N L, gf T
Binary segretation ! none one (Ta,X-Y sys.) two (Ta, X-Y sys.) | three (Ta, X-Y system)
: ks | o ; (Tb, X-Z sys.) (Tb, X-2 " )
. o R (Te, Y-z " ) |
: addition of 2 raddition of 2 i i !
u -(B+Y+ A&-2)z \ addition " ! addition of zthe highest
- {(8-1)*/4-1}z RlzeXa'|blzclra’l B'zeXa' |blz¢Da’  b'-c'ca’ | Ta: Towered
b ' Ta: Ta: Ta: Ta: raised: a"b'+c' a'¢b'+c’' :
Ib-cl > a lowered | raised lowered , , :
Tcrit : raised ' ' addition of Y addition of Y :
[b-c| oa'-e™y' a'-cDb'|  a'-c¥b' |
R < a\ i as c' is negative, Th: raised! Tb: lowered
‘Terit : lowered ' ' "~ Tb: raised| addition of X
v e a'-b"»c' a'-b'%¢c’
- : Tc: raised| Tc: lowered
T=0°K " (IA) o
'Temp_e.rature Inary || o ¥os ) | -
' increase crit.p. Tomon
nerease. , mont _
tarnary arnary arnary (IVB) [binary crit.p
jcrit.p. rit.p. crit.p. K '
RT=-L/8c’, x=1/2, - none helds none holds none holds

ke

s o)

T

labove T=a/2R (k=2 );b‘-—cv)—_é:) 0 l

Pseudobinary section

labove T=0 ,@Bﬁr——al
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