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Microstructure and mechanical properties of
diffusion bonding joints of 316L stainless steel
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Abstract: For diffusion bonding joints of 316L stainless steel with Ni interlayer bonded at different process param-
eters, tensile tests were performed to evaluate the strength of joints at room temperature and elevated temperature of
550 C. The microstructure and phase structure were identified by scanning electronic microscopy, optical microsco-
py and X-ray diffractometry, respectively. The results indicate that as the bonding temperature increases, the
strength of joints decreases at room temperature, whereas increases at elevated temperature. The XRD analysis re-
veals that Feo 64Nio 36 produced in the diffusion bonding process results in the inhomogeneity at the bonded zone of

the joints. At elevated temperature tensile tests, Feo 64 Nio. 36 of the DB2 and DB3 joints is transformed to FeNi; with

higher plasticity and strength, it is the reason for the improvement in the strength of these joints.
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Table 1 Chemical composition of
base and interlayer materials

(mass fraction, %)

M aterial C Fe Ni Si Mo Cr

316L-SS  0.01 67.15 12.43 0.41 2.16 17. 84

Nifoil 0 0.62 98.6 0 0 0.78
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Fig. 1 Microstructures of joints with Ni interlayer bonded at different temperatures
(a) —DBI1 joint; (b) —DB2 joint; (c¢) —DB3 joint
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Table 2 M echanical properties of
316L-SS diffusion bonding joints

at different temperatures

20 C 550 C

Bonding

Specimen temperature/ ./ o/ &/ G/ O/ &/
C MPa MPa %  MPa MPa %

DBI1 850 187 256.49 2.12 0 93.42 0.32

DB2 950 0 241.7 0.65 119.8 142.1 0.73

DB3 1050 0 206.75 0.5 104.1206.374.93

Mole fraction/%

Diffusion distance/pm
P
T

Fe element

3 I
DB1 DB2 DB3
Specimen

2 BRITERAEESL S ALY B
Fig.2 Diffusion distance of Fe element in

interface of joints with Ni interlayer

bonded at different temperatures
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Fig. 3 Element distribution curves in

interface of DB3 joint
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Fig. 4 EDS line scan micrograph in

interface of DB3 joint
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Fig. 5 XRD patterns of diffusion
bonding joints with Ni interlayer

bonded at different temperatures
(a) —20 C; (b) —550 C
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Fig. 6 Microhardness of interface of
joints with Ni interlayer bonded

at different temperatures
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Fig.7 SEM fractographies of diffusion bonding joints with Ni interlayer

(a) —DBI1 joint at room temperature; (b) —DB2 joint at room temperature;

(¢) —DB3 joint at room temperature; (d) —DBI joint at elevated temperature;

(e) —DB2 joint at elevated temperature; (f) —DB3 joint at elevated temperature
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