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Abstract: Dissimilar steel welding was carried out on SUS316L stainless steel and 15CrMo low-alloy steel by
tungsten inert gas (TIG) welding with nickel base alloy welding wire ERNiCrMo-3 and stainless steel welding wire
ER309. The microstructure and mechanical properties of the two welded joints were studied and compared. The
results show that the solidification modes of the welds obtained with ERNiCrMo-3 and ER309 welding wires were
austenitic and austenite-ferrite solidification modes, respectively. and the solidification structures were complete
austenitic and mixed austenite-ferrite structures, respectively. Compared with using ER309 welding wire, using
ERNiCrMo-3 welding wire could inhibit the diffusion of carbon in the welding process on 15CrMo steel side, and
obtain a welded joint with higher tensile strength and percentage elongation after fracture. The peak hardness of the
two welded joints appeared in the coarse-grained heat affected zone on 15CrMo steel side. Due to Laves phase in the
weld obtained with ERNiCrMo-3 welding wire, the hardness was about 30 HV higher than that with ER309 welding wire.
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Fig. 1 Shape and size of tensile sample
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Fig.2 OM morphology of different areas on 15CrMo steel side of welded joint with ERNiCrMo-3 welding wire: (a) low magnification

morphology; (b) base mateal; (c¢) coarse-grained heat affected zone; (d) fine-grained heat affected zone and (e) critical heat affected zone
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Fig.3 Morphology (a—b) and EDS analysis result (b) on SUS316L steel side of welded joint with ERNiCrMo-3 welding wire:
(a) OM morphology and (b) SEM morphology
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Fig.4 EDS linear scanning results on 15CrMo steel side of joint welded with ER309 (a, ¢) and ERNiCrMo-3 (b, d) welding wires:

(a—Db) linear scanning results of different elements and (¢c—d) linear scanning results of carbon element
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Fig.5 Microstructures (a—c) and morphology (d) and EDS pattern (e) of precipitated phase in weld seam of joints welded with
ERNiCrMo-3 (a, ¢—e) and ER309 (b) welding wires
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Fig. 6 XRD patterns of weld seam of joints welded with
ERNiCrMo-3 and ER309 welding wires
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Fig. 7 Engineering stress-strain curves of joints welded
with ERNiCrMo-3 and ER309 welding wires

FARING X R L AE L 245 A v i B T
KIGIYEATE , A T el 2 Rkt 22 ARk
OB 1 YRS 3] T B, U B 32 3k i B 4 AL
LR AT M W 24 s R A ERNiCrMo-3 #5221} hir
iy 0 BB RO R IR RR H A 5
MR A ER309 45 22 i 49) 5 B i /b TR SV
ATBEARTAT I HLWT T L T 50 A 22 A i 2
B, A, R ERNICrMo-3 18 22 1l 45 1 12
FEHES AT LIRS SR (e i i 5 9 AR I g
TERR R FR v, A2 R B PR A 52 M, 15CrMo
R 8 REL 5 AR R T DX A 28] B [ AR 2 A0 235 o
Ay Vb 2158 4 BRI H SR R K L 78
RS I RO R Y DU AR AN 2 [ Rl 20, KL
K H M A8 A b G A4 A DL FC AR 1 B B -5 35015 CrMo
47




AL 4 ETA,H. REIEL TIG JF SUS316L/15CrtMo F#P4R 3k 0 S48 5 h F 4k

MATERIALS FOR MECHANICAL ENGINEERING

SUS316L4K 15CrMotH

‘SUS316L4H 15CrMo%¥

il A9 "B RSN A
(a) RIBTRIIR (b) ERNiCrMo-3/8£, B O3 (c) ER309)F4, i ORIMAZ5R
8  R[EIR IR H 1 S b i A i 2= YL BT ZL T2 55 b feh B O S0 TS 50
Fig.8 Macroscopic fracture morphology of tensile specimens (a) and micromorphology of tensile fracture (b—c) of joints welded with
different welding wires: (b) ERNiCrMo-3 welding wire and (c¢) ER309 welding wire
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