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7 X 19 24E 2= 84 StelolE Axste], 7 stelold olgalel 1008 0, WIAT Al

~ =
0.8~2.7kJ/mm YIdFgFoZ Zg~ o= o}= &7 (Flux Cored Arc Welding, FCAW)S s}9itt.

Sole e 245 1 20 YERAT. A7 &Aoo AR FAJMAE H AR
b A7) A2 FHAAEL KSHAKS B 0801) 45 AlgPHE o]

, A7 Aol mAER E NAES #Este] 1 ATE 3 390 YERIAT. A7) wAlEZ] 2 A
217](image analyzer)®} HA&mZHS o] &3 FAE J}28 (point counting) o & =43IAT).

# 1

T C Mn Si Ni B Ti+Ti0, |Nb Y REM A= (kI /mm)

U o ] 0.02 [1.32 [0.30 0.1 0.014 [4.12 0.02  10.07 |0 2.7

vk o2 0.02 [1.32 0.41 |1.2 0.014 [4.2 0.11  ]0.12 |0 2.7

g ol 3 0.03 |1.42 |0.52 [0.42 0.03 7.6 0.02 0.21 |0 2.7

Hh o4 0.04 [1.42 |0.52 |0.42 0.03 [7.6 0.1 0.42 |0 2.7

g ol 5 0.08 |1.42 |0.41 [0.97 0.05 7.4 0.017 |0 0.07 2.7

Wy o6 0.07 [1.32 10.69 |0.97 |0.05 |7.4 0.11 |0 0.12 2.7

g ol 7 0.09 [2.12 |0.72 |1.45 |0.08 6.8 0.015 [0 0.56 2.7

g ol 8 0.1 2.13 10.83 [1.45 [0.09 |6.8 0.13 |0 0.42 2.7

g o9 0.04 (2.9 1.20  [2.2 0.12 |6.8 0.02  [0.07 |0.56 2.7

HhH of 10 0.04 (3.0 1.30  [2.9 0.03 6.8 0.12  |0.42 |0.21 2.7

Elarks Be! 0.06 [2.31 [0.82 |1.23 0.06 [4.3 0.13 ]0.07 |0 0.8

Hhe of 12 0.07 [1.22 |0.41 |0.45 |0.03 |4.2 0.11  ]0.12 |0 0.8

gl o 13 0.08 [1.32 |0.42 |1.23 0.06 [4.2 0.12  10.07 |0 1.7

dhe o 14 0.07 [1.32 |0.41 0.95 |0.06 |4.2 0.11  ]0.12 |0 1.7

i of 15 0.06 [1.32 |0.41 0.45 0.06 4.2 0.11 0.21 |0 1.7

H] o1 0.07 [1.42 0.41 |2.9 0.014 [4.12 0.02 |0 0 2.7

H] 1L o2 0.09 [1.32 10.52 |1.45 0.014 |4.2 0.11 |0 0 1.7

H] 13 0.02 [1.32 |0.52 |0.42 0.014 |[7.6 0.02 |0 0 0.8

H] 1l o4 0.02 [1.32 10.83 ]0.42 0.08 7.6 0.1 0.056 |0 2.7

H] 1 &) 5 0.02 [1.68 [0.59 10.97 [0.09 |7.4 0.017 0.056 |0 1.7

H] 1L ofl6 0.03 [2.12 ]0.59 |0.97 0.12 7.4 0.11 |0 0.70 2.7

H] )7 0.03 [2.13 [1.20 |1.45 |0.03 |6.8 0.015 0.56 |0 0.8

H] 1L o8 0.09 [1.68 [0.59 |1.45 0.014 |6.8 0.015 [0.12 ]0.56 2.7

Zz2
T C Si Mo |Ni [Nb Ti B REM |Y CYN(J/mm) CTOD
-40°C_|-60°C [-80TC [-40C |-60C

e ol 110,032 [0.368 |1.27|1.40 |0.002 |0.048 [0.0037[0 0.001 | 151 128 |95 0.34 |0.27
6

e o2 10.037 [0.348 {1.341.43 |0.002 |0.046 [0.004 |0 0.006 |157 132|125 |0.68 |0.60

8 5

W o3 (0.032 [0.365 |1.26(1.32 [0.002 [0.047 |0.0034|0 0.011 | 161 138 154 1.25  |1.02
5

dhe o4 10.035 [0.381 {1.371.42 |0.002 |0.052 [0.0039|0 0.014 [158 134 |135 |0.58 |0.43
9

de o5 (0,035 [0.380 | 1.36(1.40 |0.002 [0.050 [0.0038[{0.002 [0 157 130 [131 [0.56 |0.38
6
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o6 10.032 |0.394 |1.34|1.39 (1).002 0.049 [0.0042|0.002 |0 158|134 |135 |0.42 |0.37
o7 10.035 |0.411 |1.41[1.41 3.003 0.051 [0.0044|0.012 |0 160 |121 |121 |0.34 |0.27
o8 (0.033 [0.412 |1.42(1.43 2.003 0.052(0.0047[0.016 |0 154 112|119 |0.32 |0.27
3 e]910.034 [0.401 |1.39(1.42 3.003 0.053 [0.0047/0.021]0.001 {148 [121 |102 |0.98 |0.75
ggﬂéoﬂl 0.033]0.362 [1.24|1.42 (1).003 0.042|0.0037(0.016 [0.002 |132 |111 |81 0.42 (0.28
H ol 110.032 |0.468 |1.55[1.47 [0.004 [0.095 |0.0057|0 0.007 [104 |80 71 0.34 [0.28
o

ol
2
=
o

.036 [0.486 |1.54|1.45

(e}

.00310.099 {0.0058]0 0.025 112 87 103 0.87 0.65

.03310.445 1.49(1.40

o

.004 {0.086 {0.0051|0 0.002 |143 119 108 0.25 0.28

14
o
2
=
o

.033 {0.443 |1.49(1.41

(e}

.00410.088 {0.0047]0 0.012 | 148 126 112 0.68 0.58

Of i, | g (0 g |
o,
2
—
o

Fd &1 10.035 [0.450 |1.55(1.43 |0.004 {0.097 [0.0051|0 0.023 151 129 123 1.12 1.02

Hl1Lef|110.031 [0.376 {1.281.39 |0.002 |0.046 [0.0036]0 0 94 96 58 0.12 0.08
5

Hlwef2 ]0.034 [0.465 [1.52[1.45 {0.003 [0.083 |0.0053|0 0 98 85 60 0.09 0.05

H] 113 10.034 [0.456 {1.52]1.43 [0.005 [0.092 [0.0056[0 0 92 62 53 0.07 0.02

H|2Lefl4 10,034 |0.543 {1.64[1.57 {0.003 |0.103 |0.0054(0 0.031 112 22 12 0.03 0.01
4

H] 3 e]5]0.036 [0.488 |1.67 [1.53 |0.004 [0.125 |0.0056/0 0.057 |62 17 19 0.02 0.01

H|2Le]l6 |0.037 {0.573 {1.62[1.52 [0.003 {0.094 |0.0052(0.042 [0 82 23 12 0.03 0.01
8

H] o7 10.036 [0.542 [1.72]1.63 [0.004 [0.135 [0.0067[0 0.102 |26 23 18 0.01 0.01

H|2e][8 10.039 |0.432 | 1.54 [1.47 {0.004 |0.082 |0.0050{0.039|0.007 |135 97 43 0.01 0.08
5

#£ 3
[0070] T AA HElolE AF Hgol B TFe2HuUolE H7]|0.01~0.1um  RAE| lmtd 1im o)A 7N
(%) %) (ym) NE5 (%) A& (N)
W o1 13 87 321 23 352
9k of 2 12 88 304 34 427
Wy ol 3 6 94 289 52 463
9 o4 2 98 265 63 523
W of 5 14 86 345 25 353
W o6 13 87 312 35 424
g ol 7 9 91 283 42 463
b o8 2 98 274 54 523
g o9 96 251 56 423
U1 o 10 1 99 235 54 234
w11 12 88 324 32 522
i o 12 6 94 294 42 334
W o 13 98 285 34 452
U o 14 97 356 42 461
i o 15 1 99 293 32 428
Hlalof1 24 76 542 73 184
H] 2l o2 22 78 423 69 192
H] w3 23 77 582 67 156
H] 1l o4 26 74 H o] o] EXF 57 512
H] 1l o5 28 72 H o] Lol E X% 52 442
v aldl6 32 68 H o] o] EXF 34 532
H] ul o7 31 69 H o] Lol EXZ 42 452
H]ald8 29 71 Ho] ol E X3 52 427
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0.12
0.07

6.38
4.22
4.12
6.43
4.17

0.011
0.0001
0.014
0.01
0.0002

0.02
8.06
2.9

0.02
8.23
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0.52
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[0082]

[0083]

[0084]
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¥ 5
T }o]o) ol (wire length, mm) o}= Zo|(arc length, mm) 29 B A FF (mg/min)
i of 1 12.97 11.78 |11.84 11.81 |3.03 4.22 4.16 4.19 1.74
e o2 12.52 12.58 ]10.52 12.19 ]3.48 3.42 2.8 3.81 1.53
9k of 3 12.32 12.91 |11.81 13.2 3.68 3.09 4.19 5.48 1.86
i o4 12.41 12.25 |11.72 12.22 13.59 3.75 2.28 3.78 1.71
9k of 5 12.91 12.55 |11.84 12.47 13.09 3.45 4.16 3.53 1.66
H o1 10.74  19.63 9.85 11.05 |5.26 6.37 6.15 4.95 2.42
H] ul o2 11.63 9.11 9.6 10.99 14.37 3.89 6.4 5.01 2.68
H] o3 10.96 9.66 9.54 10.67 15.04 3.34 6.46 5.33 2.33
7] & 5l yER mRe} o], Y& FHIbe B o= ol ot A= AS ¢ 7 Jdew, 1 AT
29 g vy gFo] Az7bsle AL Fold = .

LAFE Aol H& o 35400 ! S7shs

ArhekA e mlaelol A ol el

718 slo
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k1
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Wire length

. Arc length
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