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Fig. 1. Influence of strain aging and stress
relief on the impact value of 9% Ni
steel plates.
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Table 1. Analysis of 99 Ni steel plates tested. .
, ' 2T ,

Charge No. iTkickues's of plate ‘ C% b Si% l Mn%, } P9 S, Cu9% | Niy, Alo,
M—12 12mm b ooe11 | 022 | 0°58 | 07013 . 0°016 ! 012 9+36 i 0°038
M—i4 12mm } 0707 | 0°25 . 0°56 . 0°009 0°0i12 i 0°l1 ' 9702 | 0026

Table 2. Tensile and bending properties of 99, Ni steel plates tested.
' - ! . Bend test
2 | 2 "o g
T.S. kg /mm i Y.P. kg/mm? | E.in 2 % D=1 I 5=
‘ ] a : ‘\ ,,
M—12 M—i4 M—i12 | M—i4| M—12 | M—i4 | M—12 | M—14 | M—12 | M—14
3 t “ i \
L 11105 106°0 11900 B . o
As rolled ! ' 1130 I 103°8 19°0 Good ) 80°crack
900°C A.C. . 812 | 748 | 69°1 5871 28°0  32°0
600°C A.C. 81°2 | 735 | 70°8 | 58'9 | 28°0 | 29'5 Good | Good | Good ‘ Good
900°C W.C. . 8477 . 756 | 66°4 | 63°8 | 29°5 . 28°0 | i | *
600°C A.C. 829 | 758 er2 | 657 ! 0 270 Good i Good | Good Good
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Ratio of impact value before and after strain-aging.

Table 3.
Charge No. | Heat-treatment | R.T. | 0°C | -50°C | —100°C | —130°C | —150°C | —183°C
M—i2 Q.T. 595 6173 62°6 63" 1 60°8 5 46°0
N.T. 534 47+7 48°7 45°8 33°3 31°3 40°0
. . . |
Me—14 Q.T. 72%9 74°7 7547 71°8 | 660 57+3 | 45°8
N.T. 654 66°3 69°6 002 | 727 747 i 93°2
Table 4.° Manual gas cutting conditions. BWTEFRFR 100~110 A, 23~25 V, #§ 250
. — - - : mm/mn OFEEELEMETH 30mm O 1 bead 25|,
Tip orifice | Oxygen Acetylene Cutting E% ¥
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1*Omm 4kg /cm? 10‘:21<:g/cm'2 i480mm/mn
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Table 5. Influence of grinding on the hardness of 9% Ni steel plate.
Distance from ground surface(mm) 0°3 : 06 09 . 12, 1'5 ‘ 18 | 21 i 50
! : . ]
Hv o321 | 313 313 . 313 321 ! 321 ’ 321 ’ 321
Table 6. Chemical composition of weld metal deposits when different electrodes were used.
' i
Electrode  Co%  Si% Mn% P% . S% | Ni% | Cr% | Mo% | Nb%
7 f i
MU-3 (316L) _ 0°034 1 0*34 1925 | 0°020; 0°012 | 12739 | 1895, 2°02 —
INCO-A (Inconel) 0°052 | 021 1°70 i tr. i 0005 73°76.| 14°30 ' 0 64 1'5_2
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Table 7. Welding conditions (Manual arc welding).

. | Welding speed !
A Electrodes ﬂWeldmg current A. E Arc voltage mm/mm | Layer Preheat
MU-3 (4mm¢) 120~130 , 20~30 | 150~200 J 4 —
i i
D.C.R.P. ‘
(INCO-A (5/32'¢) S0~130 20~30 ! 150~200 1 4 | —

Table 8. Results of transverse tensile and bending tests of 9% Ni steel weldments.

i
i T.S Y.S. Ein Face bend Root bend
~ Electrodes | Condition kg/;n1:n2 0°2% offset! 2" ! | ‘
) f “ kg /mm? % i D=t | D=3t D=3t
| _ .
MU-3 . As welded 6583 45°25 84 180° crack!  Good 70° fail
| 580°Cx2h F.C.|  65°00 3950 10°2 1200 # | Good
INCO-A | As welded | 7164 4088 92 180° # ” 90° fail
| 580°Cx2h F.C.i  69'81 | 40714 13+2 1goe 7 |4 Good

Table 9. Results of V-Charpy impact test with 99, Ni steel weldments. (kg -m/cm?)

]
- 4 Test As welded . 580 g-éZh
ectrodes temp. s
oé? Weld metal J Boundary of [Heat affected| Boundary of [Base metal jBoundary of
i (A) (A) and (B) j zone (B): (B) and (C) | (C) i(A) and (B)
R.T 11°g | 80 | 2 I T 1- S BT Or B BT
- 13°8 l 101 ; 105 16°4 [ 115 | ©10°5
100 91 7*0 : 10°0 - 130 9:3 93
MU-3 83 . 6°9 10°0 14°9 : 93 ‘ 98
-140 81 I 50 | 88 85 95 ‘ 34
85 : 50 99 118 95 : 3'5
_183 53 | 40 i 59 7+3 | 6°8 : 1°4
5°9 ‘ 4-4 64 849 69 i 20
| {
' RT ! 11°0 . 7°3 12°5 ! 20°0 | 11°4 ! 10°8
ot 11°4 ] 744 13°0 . 20°5 | 12°8 i i1°4
-100 |. o8 ‘ 89 95 s o9 1976
INCO-A | | | a9
T -140 } 103 | g3 | 75 9'5 9 0
| les | 9*a 68 | 68 - g3 | e | 58
‘ i 9°5 7°3 L 8°5 99 ‘ 6*9 ! 5°9
. {
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