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Castilla-La Mancha

Empresa beneficiaria de las subvenciones de la Junta de Comunidades
de Castilla-La Mancha: Ayudas -Adelante Digitalizacion- para la
transformacion digital de las pymes de Castilla-La Mancha.

Proyecto incentivado con una subvencion cofinanciada por el Fondo Europeo de

Desarrollo Regional.
Obijetivo del proyecto: La modernizacion de las estrategias de comunicacion y venta, y para
el impulso a la actividad de comercio electronico de las pymes.

Cofinanciado por
la Union Europea
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RELACIQN DE ALGUNOS PROYECTOS REALIZADOS CON MAQUINARIA DE ALTA
TECNOLOGIA PARA MEJORA DE PRODUCTIVIDAD, CALIDAD Y USO DE TECNOLOGIAS
LIMPIAS PARA EL MEDIOAMBIENTE

N° EXPEDIENTE: 4519FIE374
TITULAR: SOLUCIONES INDUSTRIALES Y SOLDADURA 2008, S.L.

NIF: B45670015

A continuacién se relacionan algunos proyectos realizados con las maquinas adquiridas en agosto de
2021, hasta la actualidad, que han ayudado en la continuidad de nuestra empresa.
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ALGUNOS TRABAJOS REALIZADOS CON EQUIPO N. 1- Numero de Serie: CY2021FW0930192

— SOLDADURA CON LASER FIBRA - POTENCIA: 1500 W

Soldadura de componentes de varias aleaciones: UNIVERSIDAD PONTIFICIA COMILLAS
— Septiembre 2021

sovm

1SO 9001
www.solysol.com.es info@solysol.com.es BUREAU VERITAS

Certification




American Welding Societv\

International Agent

Sol. Ind. y Soldadura 2008, S.L.U.
C/ Rio Tajo, Nave 1
Santa Olalla 45530 - TOLEDO
Tf. +34 925 797 688 — FAX +34 925 797 064 /

2. Soldadura de alas de cohete para STAR-U3CM — Abril 2022 y Septiembre 2022
Enlace al proyecto: https://de.linkedin.com/posts/star-uc3m_solysol-es-una-empresa-de-
asesoramiento-activity-6917392562110484480-0Sb-

3. Soldadura de bandejas para aplicacion alimentaria:
3.1. MEIFUS - Junio 2022
3.2. CALDEMECA - Octubre 2022
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ALGUNOS TRABAJOS REALIZADOS CON EQUIPO N. 2 - Numero de Serie: CY2019MJH1031103

— SOLDADURA MICROLASER - YAG PULSADO - POTENCIA: 500 W

1. Soldadura de tubos de intercambiador quimico — PROYSER — Octubre 2021
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2. Pruebas para la soldadura de conectores de aleaciones exéticas para el INSTITUTO
ASTROFISICO DE CANARIAS: - Junio 2022
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ALGUNOS TRABAJOS REALIZADOS CON EQUIPO N. 3 -

Numero de Serie: IND210930/2

— CALENTAMIENTO POR INDUCCION - INVERTER - POTENCIA: 40 KW

Investigacion Comportamiento Procesos de Soldadura para Tubo de Conduccién de
Hidrégeno — ENAGAS — Febrero a Octubre 2021
Paper en Revista Técnica Internacional OIL&GAS:

TECHNOLOGY

Ricardo Fernandez
Centro Nacional e Investigaciones Melalirgicas
Madrid

Angela Laza
Solucianes \rdustua\es ¥ Soldadura
Santa Olalla, Spain

Carmen Pefia Fernandez
Centro Nacional de Investigaciones Melalingicas
Madrid

Juan Manuel Lépez Escobar
Enagas Transporle
Madrid

Carlos Perez Amaez
Centro Nacional de Investigaciones Metalirgicas
Madrid

The combination of gas-shielded flux-
cored are welding (FCAW-G) and shield-
edmetal arc welding (SMAW) or gis-met-
al arc welding (GMAW) in the rool pass
generate relizble ginth welds in X80-grade
pipelines and present clear practical ad-
vantages: weld reliability in all positions
and the productivity offered by a semiauto-
‘matic-mechanized process without signifi-
cantly higher costs. Flesibility in selection of joint and bevel
preparation is another important aspect. These characteris-
tics make it very attractive for field pipeline girth welding

&
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Background

Steels available to the pipeline industry fall into two main
groups. Steels up to Grade X70 are considered conventional.
Most of the pipelines constructed around the world belong
in this group. The tendency, however, is changing towards
higher grades. The higher grade steels, such as X80, were
developed during the 1980s and show improved mechani-
cal resistance. The use of higher grades also reduces the
Iogistics costs and the extent of welding,. The material grade
used in a pipeline represents about 40% of ts otal cost.

www.solysol.com.es
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X80 pipe-welding technique yields
reliability, cost advantages

In recent. years, even higher grades such as X100 and
X120 have been considered for construction of very large
‘pipelines. But, in practice their use has been very limited.
Nonetheless, it is recognized that efforts should be made
10 convince gas network operators to use these high-grade
steels, X100 or X120, despite their not being included in
current gas industry practice. Qualification and fabrication
of these pipelines, however, impose large problems for the
industry despite the strong commitment to introduce these
‘new materials due to their outstanding properties.

The properties of high-grade steels are mainly related
1o their method of fabrication. Thermomechanical and ac-
celerated cooling treatment (TTMC) is currently used to
obtin higher grades of steel with improved microstruc-
tures compared with conventional grades. X80 material
in particular typically shows a fine grain bainitic micro-
structure that provides higher strength than X60 or X70
while having sufficient toughness to meet international
standards. X80, however, is more prone to provoke we
defects than ferritic matrix materials.

SMAW and GMAW are widely used for field welding
in the pipeline industry. All common processes—GMAW,
submerged arc welding (SAW), and flux.cored arc welding,
(FCAW)—have been studied as potential candidates for the
fabrication of pipelines using higher-grade siecls. Morcoves,
a combination of techniques such as GMAW and SMAW or
‘GMAW and gas-shielded FCAW (FCAW-G) have been con-
sidered for the consiruction of large pipelines. Very innova-
tive welding processes such as hybrid laser arc welding and
riction stir welding also have been studied (though mainly
for the manufacturing of the pipes themselves), as well as
high productivity SAW techniques.

Criteria and verifications established by international
standards such as API 1104, ASME IX, and EN-12732 are
commonly used to qualify the welding of 2 gas pipeline.
“There are three fundamental properties bear in mind when
considering the use of a high-grade material, such as X80,
for construetion of gas transport infrastructure: mechanical
resistance, toughness, and weldability.

The strength of an X80 material is superio to the more
widely used X70 grade. But this improvement in strength
must compensate for potentially poorer weldability and
deformability which could result in a structure more
prone to frilures. The main criteria used to evaluate the

il & Gas foumal | Ape. 5, 2021
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quality of girth welds are summarized in
international standards.

In this article, the weldability of X80
girth welds produced with FCAW-G com-
bined with other processes (SMAW and
GMAW) are compared with those typi-
cally used in the pipeline indusiry, such as
SMAW and GMAW. The welds have been
tested in accordance with API 1104 and
EN-12732 standards and included con-
sideration of ASME Section IX code. The
ity of the yrh velds was e

correlaling the microstructure-
mzdnmczl properties of welded joints.

“The main goal is to verify if welding
processes combined with FCAW-G can maintain sufficient
mechanical characteristics as to prevent pipeline failures,
while at the same time being practical and cost effective for
use with XBO-grade pipe. Welding paramelers and
preparation, including preheating necessary 1o achieve the

mechanical considered.

SEBN SAMPLI
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EBSD plane

reagen to show the different welding zones and their mi-
crostructures. The grain size and crystallographic orienta-
tion were determined by optical microscapy and electron
backscatter diffraction (EBSD), respectively. An Oxford in-
strument EBSD system attached 1o a Jeol JSM 6500F field

Materials, methods

The study underiying this anicle was carried ow on a
406.4-mm (164n) OD and 1438-mm WT API 5L X80
PSL3 (XBO hereafter) tube manufactured using electric re-
sistance welding (ERW) high-frequency induction (HFD.
Welding procedures like those commonly used in the
construction of gas pipelines were selected. Testing of the

electron micrascope were used to char-
acterize the crystallographic orientation in the weld mate-
rial and heat-affected zones (HAZ). The increment used for
EBSD maps was 0.3 pm.

Chemical analysis

Combustion in 2n induction furnace and detection of car-
bon (C) and sulfur (5) by infrared absorption determined
Cand S content. Spark optical emission spectroscopy

obtained with each process, and the weldability of the ma-
terial. These tests ultimately provided data and firsthand
information allowing selection of the most appropriate pro-
cesses in the construction of a future infrastructure.

The metallographic study of welds used transverse sec-
tions of 80-mm machined prismatic samples centered in
the weld seam. The specimens were prepared by conven-
tional grinding and polishing and etched using 2% Nital

Ol & Gas Journal | Agr: 5, 2011

(GDOES) d d the rest

Table 1 shows analysis resul. The values correspond to
the average value of three independent determinations for
the tested sample. These resuls correspond to the chemi-
cal composition specifications included in the API SL-ISO
3183 for a steel grade 15550 or X80Q, with reference to the
elements analyzed.

Mechanical characterization
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2. Soldadura de WAY-TEE de bifurcacion de alimentacién de gas natural Refineria Repsol
Cartagena — Octubre 2021:
Enlace a informacioén del proyecto: https://arctech.es/soldadura-way-tee-tubo-en-servicio/
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3. Calentamiento de componentes pesados para soldadura — DUOMO — Septiembre-
Octubre 2022:
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4. Calentamiento componentes de gran espesor para fabricacion puente — ACCIONA — Junio
2022:
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ALGUNOS TRABAJOS REALIZADOS CON EQUIPO N. 4 - Numero de Serie: IND210930/1

CALENTAMIENTO POR INDUCCION - INDUSTRIA PESADA - POTENCIA: 80 KW
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2. Calentamiento para soldadura de estructura metalica pesada — Nuevo Estadio Santiago
Bernabéu — Septiembre 2021 — Junio 2022:
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