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The State-of-the-Art and a Prospect of Welding Information System
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IF Bead is narrow AND high

THEN increase Voltage AND decrease Speed
IF Bead is small AND Penetration is small
THEN increase Current AND decrease Speed
[F' Bead is wide AND Penetration is small
THEN decrease Voltage

Fig. 4 Examples of rules representing welding
information



Table 1.

N

List of welding database system

No Name Supplier

Feature

1 WELDERQUAL The Welding Institute, UK

Record of qualified welder personnel

2 WELDSPEC The Welding Institute, UK

Record of qualified procedures

3 American Welding Institute, USA Manages welders and records

4 WELDPRO Galaxy computer services, USA Program determines welder's qualifications

5 SPECPRO Galaxy computer services, USA Program maintains WPS and PQR files

6 TURBO-IX C-Spec, USA A review of welding procedure specifications
L EM2000 Servo-Robot Inc. , CANADA Optir.nization of the welding procedure for automatic

welding

8 WELDATA American Welding Institute, USA Welding procedure data and forms

9 WELDplan FORCE Institute, Denmark Program for application in welding production

10 | xweLD Norweld AS. Norway Computer system for storing, retrieval and distribution

of information in welding technology

11 WELDTECHN Computer partner, Hungary

Modular software package for welding

The Netherlands Institute for [ Program for organizing welding procedure
ELE
12| WPs T Welding, The Netherlands specifications
R . Program for investigation of group of steel grades in
DA Jeld , . .
13 ST09 German Welding Society, Germany accordance with DASt-Regulation 009
. X Program for investigation of group of steel grades in
4 , G . .
1 DAST1 German Welding Society, Germany accordance with DASt-Regulatlon 014
15 Mat. DB AMS International, USA Material properties database management system
16 | X-Weld Marshall Marlow, USA Procedure design, database and analysis
17 | Soudage PWMS SICAP, France Stor.age. and retrieval of welding procedure
specifications
Welding Creates and maintains welding procedure
18 . Computer Engineering Inc., USA specifications, welder performance qualifications and
Pro-Write continuity logs
SR Ax 9 53 24, 3 84 24 F2A, 3.3 HXjA|AH (Fuzzy system) X ¢l
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Table 2. List of welding expert systems

No Name

Supplier

Feature

1 WELDSLECTOR

American Welding Institute, USA

System for electrode selection

(3]

WELDSYMPLE

American Welding Institute, USA

Symbol generator

3 WELD ASSIST

Hobart Brothers Company, USA

A diagnostic expert system for GMAW welds on

mild steel
WELDCRACK . . . . . .
4 . The Welding Institute, UK Expert system for diagnosis of fabrication cracks
EXPERT
. . Expert system for welding procedures of
5 WELPLAN Toyo Engineering Corp., Japan

chemical plant equipment

6 | WELDSYS2

Welding Research Institute, Japan

Welding condition support system

7 | INFOWELD

Wijtek, UK

Welding parameter generator

Welding Procedure

Expert System

8 Selection Expert | Ston & Webster Engineering, USA Procedure generator
System
Welder Qualification

9 Test Selection Expert | Ston & Webster Engineering, USA Test selector
System
Weld Defect Diagnosis

10 & Ston & Webster Engineering, USA Diagnostic
Expert System
Weld Estimatin

11 € stimating Ston & Webster Engineering, USA Cost analysis

12 Miller Expert Program

Miller Electric Mfg. Co., USA

Diagnostic

13 | WES

CIGWELD, Australia

The use of expert knowledge in the selection of
CIG welding consumables

" Hot-wire TIG Expert

Framatome Heavy Fabrication

Diagnostic

Germany

System Facility, France
15 Newcs General Digital Industries, USA Real-tim monitoring diagnostics
Technical Uni it f Berlin,
16 | Weldex echmiea nversity o erun Procedure generator

17 | SAW Expert System

Queen's University Belfast, UK

Procedure generator

Weld Scheduler
Expert System

18

Badcock & Wilcox, USA

Procedure generator

19 Weldgen

Edision Welding Institute, USA

Generates guideline welding preocedures,

where no proven procedure exists

20 MagXpert

Aachen University, Germany

Optimization of welding parameter and defect
analysis
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Table 3. Representation of relationship between welding parameters by fuzzy rules

Rule No IF

THEN

Current=middle AND Voltage=middle AND
10 Speed=middle AND Gap=small AND
Weaving=small

Penetration=quite small AND Bead

width=middle AND Reinforcement=middle

Current=middle AND Voltage=middle AND
11 Speed=middle AND Gap=middle AND
Weaving=small

Penetration=middle AND Bead

width=small AND Reinforcement=small

Current=middle AND Voltage=middle AND
12 Speed=middle AND Gap=large AND
Weaving=small

Penetration=large AND Bead width=very small

AND Reinforcement=very small

Current=high AND Voltage=middle AND
13 Speed=middle AND Gap=small AND
Weaving=small

Penetration=middle AND Bead width=middle

AND Reinforcement=middle

Current=high AND Voltage=middle AND
14 Speed=middle AND Gap=small AND
Weaving=small

Penetration=quite high AND Bead

width=middle AND Reinforcement=small

Current=high AND Voltage=middle AND
15 Speed=middlec AND Gap=large AND
Weaving=small

Penetration=large ~ AND  Bead width=small AND

Reinforcement=very small
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Fig. 7 Structure of artificial neural network
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to other neuron to other neuron
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Fig. 8 Operating process of neural network
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Table 4. List of fuzzy systems and neural network systems for welding

No Name Developer

Feature

Fuzzy Control of Weld Pool
in Pulsed MIG Welding

1 Himeiji Institute of Technology, Japan

Control of welding parameter

2 | MagWin

Aachen University, Germany

Optimization of welding parameter in
MAG Welding

Fuzzy Conirol of Arc Length
in GMA Welding

3 Maizuru College of Technology, Japan

Control of arc length

4 | SHIWELD

Samsung Heavy Industry & Korea | Generation and optmization of welding
Maritime University, Korea

parameter

5 | FUCS Chemnitz University, Germany

Analysis of arc signal

ANS-Based Penetration
Monitoring ystem

6 American Welding Institute, USA

Monitoring of weld bead
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