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Table 3. Tensile properties of weld joint.

Test
' Y.S. T.S. El. (¢ ..
Weld method tem;(;groa)ture - (kg / mm?) (kg / mm?) G.L.=(5{)or)nm Fracture position
Manual welding R.T. 373 588 23-8 Mother material
(HS2-A) 450 28-9 49-7 205 4
Flash-butt - R.T. 39-2 600 19°5 ”
welding 450 262 49-8 20-0 ”

Table 4. Bend-results of weld joint.

Weld method [Bend condition El‘_(%) Results
G.L.=12mm
Manual welding Face 63:3~69°2 | Good
(HS2-A) Root face 61-8~70"2 ”
Flash-butt Face 60°1~617 7
welding Back 59°1~61'6 4
Table 5. Charpy impact value of weld
joint. (at R.T.)
Weld method Notch position I(rﬂga_cll:’l)lz.}:%
Mother material 10°4~11-1-
Manual welding | Weld metal 75~ 8-1
(HS2-A) Fusion line 13-6 ’
Heat affected zone 11:7~13-0
Mother material 9-8~11-7
Flash-butt Weld metal 4-2~ 4-7
welding Fusion line 8:6~ 9-2
Heat affected zone 10-4~11-7
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. Relation between holding time at various temperature
above indicated and nitrogen content (%) in residue
extracted by iodine-methanol dissolution method.
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(T°K) and holding time (hr) for 509,
precipitation of the nitride.

Table 1. Chemical composition.

si M| P | s | cu { N }soL Al

0-18|0-42[0-025]0-018| 0-10 [0-0098| <0-002
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Photo. 1. Structure of silicon-killed steel after
isothermal heating above indicated.
(Extraction replica)

Chemical analysis of the nitride extracted
by iodine-methanol dissolution method.

Table 2.

N as -
Steel Heat treatment | nitride S1 Mn

(wt %) (wt %) | (wt %)

900°C x thr A.C.*

Same | +650°C x05hr | 0°0005 | 0:017 | 0-010
as | +650°Cx 10hr | 0-0057 | 0023 | 0-016
Table 1| +650°Cx35hr | 0-0076 | 0029 | 0024
+650°C x 100hr | 0-0086 | 0027 | 0-023

S 0.9 Jo6o°c > 1hr A.C.# 0-0004 |. 0°005 | 0009
0123 1"+650°Cx 10hr | 0-0062 | 0°012 | 0-023
Mo @ 35| +650°Gx35hr | 0-0122 | 0-016 | 0-031
0-0125 | 0017 | 0-032

S 0-006 +6v50°C><100hr‘

*  Air cooled
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Fig. 3. Effect of isothermal heating above indi-
cated on creep strength in silicon-killed
low carbon steel. Test condition; 450°C,
12:6 kg/mma?.
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Fig. 4. Creep curves of the ruptured specimens
for various nitrogen contents. Test con-
dition; 550°C, 8kg/mma?.
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