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Fundamental study on the weldability and formability of

INCOLOY825 alloys and STS316L alloys
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Abstract: Currently, demand of liquefied natural gas as an alternatice energy inceases because of depletion
of fossil fuels. it is accompanied by inceasing demand of LNG ship. Consequentially, it is expected that
demand of bellows for LNG ship increase. The material used for LNG vessels’s bellows is an alloy of
INCOLOY 825 and STS316L, which are strong against low-temperature brittleness and seawater corrosion.
This study establishes the welding condition of LNG vessel's bellows material in extremely low temper-
ature, and analyzes the formability of weld through Erichsen Test. When welding was conducted at opti-
mal condition, tensile strength of weld presneted strength value up to 90% compared with base metal. As
results of formalbility through Erichsen test, very good weld that failure occrued in base metal was
gotten.
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Table 1: Chemical compositions of STS316L & INCOLOY 825(wt.%)

Composition | - Si Cu | Mn Ti P S Ni e | Mo | Fe
STS316L 002 | 046 | 031 | 167 ] 002 | 0003 | 100 | 166 | 211 | 689
INCOLOY 825 | 0.008 | 050 | 180 | 040 | 082 | 0017 | 0001 | 40.68 | 2296 | 325 | 2925
stuld iz Yol G Ets] %] A 38¢ Al 65(2014. 7) 699
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Table 2: Mechanical test results of base metal &

welded specimen

%‘:&1 Base metal Welded
Tensile Yield . specimen
. Elongation
Meterials S(tlr\?llll)%it)h szﬁrll)%t)h %) (MPa)
STS316L 585 252 60 549
INCOROY | 638 294 40 575

300 T T T T T

250

200 -

180+

Hardness, Hv

100+

50 | ! s
Base = Base
metal Fusion zone foatal

T T 7 T T T T T T T T
-30 -25 20 -15 1.0 05 00 05 10 15 20 25 3.0
Distance, mm

Figure 3: Hardness distribution of weld on STS316L
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Figure 5: Hardness distribution of weld
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Table 3: Erichsen value and load of STS316L alloy

Th(‘i;nn)e 55| Current(A) | Load(kN) Eg;?j:“
Raw 18.75 9.92
21 189 9.99
06 23 19.26 10.07
24 19.02 9.97
25 18.82 9.78
27 19.92 10.37
Raw 2543 10.20
34 25.74 10.18
08 36 24.67 9.79
37 25.15 9.90
38 25.08 9.86
40 24.95 9.76
Raw 32.67 10.35
40 33.00 10.38
41 3391 10.61
10 4 33.20 10.51
43 3274 1020
46 33.11 10.36
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Figure 6: Erichsen-load graph of STS316L

Table 4: Erichsen value and load of INCOLOY

825 alloy
Thickness Current(A) | Load(kN) Erichsen

(mm) value
Raw 16.05 7.96

19 16.14 8.04

06 21 16.45 8.22
22 17.30 8.49

23 18.03 8.95

25 17.67 8.69

Raw 2445 9.75

32 24.27 9.51

08 34 23.22 9.11
35 22.83 8.85

36 23.02 8.93

38 23.44 9.13

Raw 32.52 9.43

40 33.64 9.15

1.0 42 32.23 8.76
43 31.60 8.51

44 31.71 9.03

46 31.59 8.94
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Figure 7: Erichsen-load graph of INCOLOY 825
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