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i /2 EN 1SO 14343-A Welding Consumables—Wire
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Table 1 Main chemical compositions of surfacing layers under different heat inputs

A/ SR %
(kJ » mm™) C S Si Mn P Cr Ni Mo Fe
0.6 0.026 0.003 0.27 5.97 0.023 21.77 13.39 2.35 R
1.2 0.029 0.004 0.27 5.94 0.024 21.22 13.36 2.34 &
1.8 0.026 0.004 0.27 5.93 0.023 21.05 13.22 2.24 =

13 2 AT DL, A [ v AT HE R JZ BT R i
JHHTE 0.35% ~0.37% Z [, #4if /£ EN ISO 14343-
x2 AEBRBATHEENR .S58
Table 2 Nitrogen, hydrogen and oxygen content of

surfacing layers under different heat inputs

A/ T 5 EU %
(kJ » mm™) N H 0
0.6 0.37 0.000 90 0.042
1.2 0.36 0.000 89 0.043
1.8 0.35 0.000 98 0.041
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Fig. 1 XRD parttern of surfacing layer under
1.2 kJ * mm™ heat input
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Fig.2 Microstructures of surfacing layers under different heat inputs
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Fig. 3 EDS surface scanning position (a) and results (b-l1) of dendritic zone of surfacing layer under 0.6 kJ * mm™' heat input:

(b) distribution of iron element; (c) distribution of nickel element; (d) distribution of manganese element; (e) distribution of chromium element;

(f) distribution of molybdenum element; (g) distribution of carbon element; (h) distribution of nitrogen element; (i) distribution of oxygen

element; (j) distribution of silicon element; (k) distribution of sulfur element and (I) distribution of phosphorus element
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Fig. 4 SEM morphology of dendritic zones of surfacing layers under different heat inputs
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Fig. 5 Micromorphology of precipitates in dendritic zones of surfacing layers under different heat inputs
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Table 3 Mechanical properties at 77 K of surfacing layers under different heat inputs

Pt A/(kT + mm) JiE HR 5 BE/MPa Brhrsi EE/MPa Wi 3/ % W RIEE/(T » em™2)
0.6 1083.68 1357.67 15.88 61.67
12 1054.19 124753 1533 69.40
1.8 983.99 1231.00 15.21 73.20

(¢) 1.8 kJ'mm™*
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Fig. 6 Tensile fracture morphology of surfacing layers under different heat inputs
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Fig. 7 TImpact fracture morphology of surfacing layers under different heat inputs
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Effect of Tungsten Inert Gas Welding Heat Input on Microstructure and 77 K
Mechanical Properties of N50 Stainless Steel Flux Cored Wire Surfacing Layer

ZHANG Haiyan, WANG Dongbo, ZHANG Yongsheng, WEI Wei, NI Junjie,
WANG Chongyang, HUANG Zhiquan”

(China Academy of Machinery Zhengzhou Research Institute of Mechanical Engineering Co., Ltd., Zhengzhou 450001, China)

Abstract: The N50 stainless steel flux cored wire surfacing layers were fabricated on 304 stainless steel substrate
plates through tungsten inert gas welding under different heat inputs (0.6, 1.2, 1.8 kJ » mm™). The effect of heat input on
the microstructure and low-temperature (77 K) mechanical properties of the surfacing layers was studied. The results show
that the composition of flux cored wire was stable. Under different heat inputs, the microstructures of the surfacing layers
were all fully austenite dendritic structure, consisting of the remelted zone, the dendritic zone and the heat affected zone.
With the increase of heat input, the area of the remelted zone increased, and the dendrites became significantly coarsened.
The element segregation caused by non-equilibrium solidification led to the formation of d-ferrite between dendrites, and its
amount decreased with the increase of heat input. With the increase of heat input, the yield strength, tensile strength and
percentage elongation after fracture of the surfacing layers at 77 K all decreased, while the impact toughness increased.
With the increase of heat input, the size and number of the dimples on the tensile fracture decreased, and the size and
number of the tearing edges and micro-pores increased. With the increase of heat input, the number and size of the dimples
on the impact fracture increased, and the distribution of the tearing edges became more uniform.

Key words: tungsten inert gas welding; flux cored wire; N50 stainless steel; low-temperature mechanical property;

dendrite spacing
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