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Table 1 Chemical composition of wire and base metal (w/%)
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Materials C Si Mn Ni Cr Fe Cu Ti Co Mo
Wire 0.045 0.74 3.4 65.85 0.0018 0.64 26.7 1.98 0.02 0.001
Base metal 0.12 0.1 1.04 65.8 0.085 1.15 31.8 0.045 0.012 0.014
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Table 2 Welding parameters

Welding Current, Voltage, Speed of welding, Heat input,

layers I/A uv vicm mint a/kd cm™
1 170 18~22 100~120 15.3
2~3 190 18~22 100~120 19.1
4~7 200 18~22 100~120 22.1
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Fig.1 Cladding metal plate
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Fig.2 High temperature tensile specimen
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Fig.3 Experiment scheme

2 HRE5SH

2.1 SHELTH

Bl 45 Cu-Ni && oot FimE. fEm,
Y Cu FEAE 26.7%MH, AELE 1300 C LA R KR
A (p) = WHE (L)+ B IR () B A o ik 36 e v UL B2
1100 C, G& ALK . K5 4 Monel-400 &
S RERF R % WA SR o T L, BEAZHZUN HAH B
ARG, sl & 8 41 41N 22 300 B K A+ 55 — AR
FOL, MR TR Z 0 T R]KA SR, BoomT
BRAAREN, BARDABONTREL

JEAF AT B A I8 A e [ T R e, Al 4%
SR PERE R T B R S, SR R A K T B
MTERE . L, MRS AR BRI 7™ A W 2R B B0 3 K
X3, AT E AR R GE S S RE, MRS
SILR TR — e R, RS LR A VRSP R Y [F)

1600

o 1400}

C

1200

(Cu, Ni)

Temperature/

1000

8002020 60 80 100

Ni Mass Fraction, w/%

Kl 4 Cu-Ni &4 FHrtaE
Fig.4 Cu-Ni alloy phase diagram




- 1784 -

R A

i 45 %

KI5 BRI 5% ) B0 4

Fig.5 Microstructures of base metal (a) and weld bead (b)
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Fig.6 True stress-strain curves of the specimens at different temperatures: (a) 700 ‘C, (b) 800 ‘C, (c) 900 C, (d) 1000 °C, and (e) 1100 ‘C
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Fig.9 Specimens photos: (a) base metal and (b) cladding metal
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Fig.10 SEM fracture surface of the specimens: (a) base metal at 700 C, (b) base metal at 800 C, (c) cladding metal at 700 C,
and (d) cladding metal at 800 ‘C
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High Temperature Mechanical Properties and
Fracture Behaviors of Monel-400 Alloy

Chen Zhongyi*, Wang Wenjun?, Ma Yonglin®, Xing Shuging®, Lu Hengchang®
(1. Inner Mongolia University of Science and Technology, Baotou 014010, China)
(2. Baogang Northwest Venture Industrial Development Co., Ltd, Baotou 014010, China)

Abstract: In order to investigate high temperature mechanical properties and fracture behavior of Monel-400 alloy and cladding metal,
tensile tests were conducted at different temperatures on a Gleeble-1500D thermal simulation machine. The results show that strength of
base metal and cladding metal declines from 700 <C to 1100 <C. The plasticity of base metal increases with increasing temperature, while
that of the cladding metal falls. At 700 <C, the dispersed second phase particles play a significant role in strengthening the yield strength
and tensile strength of the cladding metal, but the plasticity of cladding metal is seriously deteriorated. In the range of 700~1100 <C, the

fracture pattern of base metal is ductile fracture, while that of cladding metal changes gradually from ductile fracture to brittle fracture. In
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the actual thermal processing and application, it is crucial to avoid cladding metal large deformation to prevent thermal cracking, and the
base metal should not be used above 700 <C.

Key words: Ni-based alloy; cladding metal; high temperature performance; fracture behaviors; fracture morphology
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