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Abstract The forging force effect on resistance spot
welding field is an ambiguity because it is believed to
be just a mechanical force escalation in the classical the-
ory. So far, the mechanically generated forging forces
have been observed by many researchers and only the
mechanical features have been considered for the investi-
gation. Unfortunately, the journey of this exploration has
not been continued after several superficial results were
found for the past few decades. In real, there are still
some cohesive existences of forces that have not been
properly expounded yet, although it has frequently been
noticed by other researchers. In this paper, the electrically
generated forging force is introduced and also discussed
for better realization. Several case studies for the fluctua-
tion of electrode forces in terms of forces, vibrations, and
acoustic emissions are primarily referred to support the
classical concerns. With the inconstant and inaccurate
force exertion, a computational analysis is derived as to
distinguish the electrically generated forging forces with
respect to the variation of process variables. Four types of
metals are welded with two different electrode actuations
and the corresponding force profiles are carefully mea-
sured. Only the stainless steel weld-based signals are pre-
sented in this paper to simplify the analysis because other
materials too have similar phenomena. Experimental re-
sults show that the electrically generated forging forces
are directly proportional to welding current, welding time,
and compressing force but inversely proportional to

electrode tips, provided the computation lies within
welding lobe limits.
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1 Introduction

1.1 Definition of mechanically generated forging forces
in RSW

Confusion over the electrically and mechanically generated
forging forces is debatable when the accuracy of forging
forces is concerned because many researchers do not see it
as two separate components in resistance spot welding
(RSW). Besides that, it seems little curious why this subject
is called as forging force in the first place in RSW. The answer
for this curiosity is simple and straight forward. When the
heating and hammering effects are continuously or alterna-
tively being applied upon metals, the corresponding outcomes
are thus as equal as producing the forging effects on conven-
tional metal forming field. So the term “forging” refers to a
mechanical force that is being applied during the heating-up
process is in progress. Literature review reveals that the me-
chanically generated forging force can be generated when the
electrode force is knowingly escalated (positive forging) or
de-escalated (negative forging) within the welding lobe limits
in resistance spot welding. As to recall the mechanically gen-
erated forging forces for classical concerns, two illustrations
are required to be discussed here as to understand the funda-
mental concepts. Figures 1 and 2 show the basic concepts of
mechanically generated forging forces in resistance spot
welding field.

* Nachimani Charde
nachicharde@yahoo.com

1 Department of Mechanical Engineering, Faculty of Engineering,
University of Malaya, 50603 Kuala Lumpur, Malaysia

Int J Adv Manuf Technol
DOI 10.1007/s00170-016-9352-3

Author's personal copy

http://crossmark.crossref.org/dialog/?doi=10.1007/s00170-016-9352-3&domain=pdf

	Forging...
	Abstract
	Introduction
	Definition of mechanically generated forging forces in RSW



