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Abstract

The present thestscuse®n the study of the microstructure evolution, corrosion resistance,
and mechanical properties of GG25 grey cast iron and AISI 4140 -alioseed steel
dissimilar brazing jointThe welding was carried out in a resistance furnéedrazingin
atmospheric ajrusing asilver (Ag) based eutectitype filler metal. The evaluation of the
welded joint was fulfilled by studying the microstructure, mechanical properties and

corrosion resistance of the wetftljoint

Precedinghe analytical methods, procedures for preparing samples of the material to be
studied werecarried out These included cutting samples from the original volume of the
welded product for the experimental analytical methods, encapsulating them in resin for
easier handling, and grinding, polishing procedurere done, followed bghemicaletching

and ultrasound to prepare the surfaces of the samples for further analysis by optical
microscopy (OM), scanning electron microscopy (SEM) anday diffraction (XRD)

techniques.

For the study of the samples, different experimental and analytical methods were used
depending on theulect to be analysed. Initially, the microstructure of the weld zone was
examined by optical microscopy (OM) and scanning electron microscopy (SEM), combined
with energy dispersive spectroscopy (EDS).

The mechanical properties of the weddjointwere investigated by means of tensédsting

and Vickers hardness and microhardneas detected c r oss t he mi ¢cinostr uc
the bulk of GG25, close to the welding zone from each side, inside the welding seam, and in

the bulk of AISI 4140.

Finally, to assess the corrosion resistance of theedgtuint potentiodynamic polarization
tests were carried out with 3.5% w/w NaCl solution at successively increasing temperatures
and the corrosion products, as well as the remaining microstructures, were diagnosed by a
combination of scanning electron microscdf¥M) and Xray diffraction crystallography

(XRD) methodsin combinatiorwith energy dispersive spectroscopy (EDS).
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Moble Flatinum
or Gaold
cathodic Graphite
Titanium
Silwer
| Chlorimet 3
Hastelloy C
; 18-B Mo stainless steel (passive)
| 18-B stainless steel (passive)
“ Chromium steel =11% Cr (passive)
; Inconel (passive)
Nickel (passive)
Silver solder
Monel
Bronzes
Copper
Brasses
| Chlorimet 2
Hastelloy B
| Inconel (active)
Nickel [active)
Tim
Lead
Lead-tin solders
18-8 Mo stainless steel (active)
18-8 stainless steel (active)
Ni-resist
Chromium steel =>11% Cr (active)
Cast iron
Steel or iron
2024 aluminum

Cadmium
Active Commercially pure aluminum
or Zinc
anodic Magnesium and its alloys
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Type of Join
= Welded
Electrode Potentials . Rivets Geometry
= Thermodynamics - External connection = Surface area ratio (543.)
- Sealing = Surface shape
» Deposits = Separation distance

/

Reaction Kinetics
= Polarization characteristics

= Complexing reactions Bulk Solution
- Precipitation reactions .| _ { Properties
™ [(We=A [ Wewle | — Gﬁﬁ"?" content
- " P
___,..-*" I by = Conductivity
L | = Temperature
i
Alloy Compaosition /
» Mam phases ! Mass Transport
» Microstructure | » Flow rate
+ Impurities Surface Characteristics + Turbulence

- Nature of protective fim - Presence of bubbles

= Presence of holidays
» Soplution dependence
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Factor Sobfactors and contributing elements

Material Chemical eomposition of allay
Crystal structure
Grain houndary (GH) compaosition
Burface condition

Environment
Chemical definition Type, chemistry, concentration, phase, conductivity
Circumstance Velocity, thin layer in equilibrium with relative humidity,
wetting and drying, heat-transfer hoiling, wear and
fretting, deposits

Biress
Stress definition Mean stress, maximum siress, minimom stress, constant
load'constant strain, strain rate, plane stress’plane strain,
mades I, I1, 111, biaxial, cyclic frequency, wave shape
Sourees of stress Intentional, residual, produced by reacted produocts,
thermal cycling

Geametry Discontinuities as stress intensifiers
Creation of galvanic potentials
Chemical crevices
Gravitational settling of solids
Restricted geometry with heat transfer leading to
concentration effects
Orientation vs. environment

Tem paratura At metal surface exposed to environment
Change with time

Time Change in GH chemistry
Change in structure
Change in surface deposits, chemistry, or heat-transfer
resistance
Development of surface defects, pitting, or erosion
Development of occluded geometry
Relaxation of stress
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Min% o . b . | 3.00 0.40 1.85 0.02 0.05
Max% a . b .| 3.25 0.70 2.10 0.25 0.12
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