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Welders have been reported to experience musculoskeletal symptoms and pain in the shoulder, neck, and low 
back regions (Tomer et al., 1991 ). Welding occupations involve prolonged static exertions with awkward postural stresses 
that may be exacerbated in confined spaces. This study examined a specific welding job at a shipyard where confined­
space welding operations are prevalent. The process under investigation in this study requires the welders to weld the 
seams on the inside of "honeycombs" which form the underside of vessels. These honeycombs are approximately 0.61 m 
(width) x 0.61 m (height) x 4.88 m (length). Welding trials were conducted in a mock-up of this confined space with nine 
employee volunteers from the shipyard. Subjects welded a 1-m bead along the bottom comer of the honeycomb on the 
right followed by the left side, with each weld taking two to three minutes to complete. Subjective reports of regional 
discomfort and an overall general discomfort rating were obtained immediately following each trial. Surface 
electromyography (SEMG) was recorded from seven muscle groups on the welders' dominant hand side: trapezius, middle 
deltoid, anterior deltoid, latissimus dorsi, erector spinae, FDS, and EDC. The percent of the total SEMG spectral power in 
the I 0-30 Hz frequency band was calculated by Fast Fourier Transform for each 1-s sample of SEMG from each muscle. A 
two-minute time series, extracted from the beginning of the welding trial, was partitioned into five, 24-s segments for which 
the percent of the total spectral power in the 10-30 Hz frequency band (PP,0-30) was averaged over 24 seconds. Shifts in 
the average PP10-30 were examined over the five segments. The hypothesis was that the use of a wire-fed welding process 
(FCA W) would result in less fatigue than a stick electrode welding process (SMAW). This hypothesis was generally 
supported as, for most muscles, the stick electrode welding process was associated with higher percentage increases in the 
average PP ,0-30 than the wire-fed welding process (p < 0.05). However, regional discomfort scores were not significantly 
affected by weld process. While the subjectively reported discomfort was generally low for both welding processes, the 
SEMG results show some evidence that the wire welding process may be preferable in terms of a reduction of muscle 
fatigue. This shipyard is considering implementing the wire-fed welding process to replace the traditional stick welding 
process. 

This work is not subject to U.S. copyright restrictions. 



IE.A 2000 

Erio,nomia £or tL.~ Dl!'W 

MILLENNIUM 

PROCEEDINGS OF THE 

XIVth Triennial Congress of the 

International Ergonomics Association 

and 

44th Annual Meeting of the 

Human Factors and Ergonomics Society 

"Ergonomics for the New Ntillennium" 

July 29 through August 4, 2000 

San Diego, California, USA 

Volume 5 

Manual Work 

Published by the 

AF Research 
Laboratory Library 

Human Factors and Ergonomics Society 
P.O. Box 1369 
Santa Monica, CA 90406-1369 USA 

310/394-1811, FAX 310/394-2410 
E-mail: info@hfes.org Web: http://hfes.org 



PREFACE 

In publishing the Proceedings of the X/Vth Triennial 
Congress of the International Ergonomics Association 
and 44th Annual Meeting of the Human Factors and 
Ergonomics Society, the Human Factors and Ergonomics 

Society seeks to facilitate an effective and timely 
dissemination of technical information within its area of 

concern. The papers contained in this document were 

printed directly from unedited reproducible copy submit­
ted by the authors, who are solely responsible for their 
contents. 

ISBN 0-945289-13-8 

Opinions expressed in proceedings articles are those of 

the authors and do not necessarily reflect those of the 
International Ergonomics Association or the Human 

Factors and Ergonomics Society, nor should they be 
considered as expressions of official policy by either 

organization. 

Copyright© 2000 by Human Factors and 
Ergonomics Society. All rights reserved. 

Individual readers of these proceedings and nonprofit 
libraries acting for them are freely permitted to make fair 

use of the material in the book, such as to make a single 
copy of an article for use in teaching or research. Permis­

sion is granted to quote excerpts from articles in these 

proceedings in scientific works with the customary 

acknowledgment of the source, including the author's 
name and the proceedings name, year, volume, and page. 

Reproduction of figures and tables is likewise permitted 
in other articles and books, provided that the same infor­

mation is printed with them and notification is given to 

the Human Factors and Ergonomics Society. 

Reproduction or systematic or multiple reproduction of 

any material in these proceedings (including abstracts) is 
perniitted only under license from the Human Factors 

and Ergonomics Society. In addition, the Society requires 

that permission be obtained from one of the authors. 

Address inquiries and notices to the Communications 

Director, Human Factors and Ergonomics Society, at the 
address below. 

vii 

In the case of authors who are employees of the United 

States government or its contractors or grantees, or of 

the British Crown, the Human Factors and Ergonomics 

Society recognizes the right of these governments to 
retain a nonexclusive, royalty-free license to use the 

author's copyrighted material for government purposes. 

Human Factors and Ergonomics Society 

. P.O. Box 1369 

Santa Monica, CA 90406-1369 USA 
310/394-1811, fax 310/394-2410 

info@hfes.org 

http://hfes.org 

Authorization to make a single photocopy of any item in 

this book for commercial use is granted by the Human 
Factors and Ergonomics Society, provided that the base 

fee of $1.00 plus $.60 per page is paid directly to Copy­

right Clearance Center, 27 Congress St., Salem, MA 
01970. The fee code for users of the Transactional 

Reporting Service is 01711813/00 $1.00 + $.60. 

The HFES annual meeting proceedings are indexed or 
abstracted in the following publications or services: 

Applied Mechanics Reviews, Engineering Index Annual, 

EI Monthly, Cambridge Scientific Abstracts, EI Bio­
engineering Abstracts, EI Energy Abstracts, EMBASFJ 

Excerpta Medica, Ergonomics Abstracts, ISi Index to 
Scientific & Technical Proceedings, Transportation 

Research Information Services (TRIS), and International 

Aerospace Abstracts. This publication is also available 
on microfilm from Bell & Howell, 300 N. Z.eeb Road, 

Department P.R., Ann Arbor, MI 48106. 

The paper used in this publication meets the minimum 

requirements of the American National Standard for 

Information Sciences-Permanence of Paper for Printed 
Library Materials, ANSI 239.48-1984. 

HFES Annual Meeting Proceedings ISSN 1071-1813 




