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Effect of Welding Sequence-on Transverse Shrinkage and Residua} Sresses
Part III Re51dual Stress and D1slocat10n
By Hiroshi thara, Kogakuhakushz, Member
Yutaka Matsuyama, Kogakushz, Member
Ko-ichi Masubuchi, Kogakushz. Member
and Y3 Ogura, Member

Abstract

This report is the third part of serial expriments which are being made to survay. the effect
of welding sequence on transverse shrinkage and residual stresses. In this report the analysis
about the part of residual stress and dislocation. through Ist to 4th serieses of experiment are
mentioned. The size of specimen and welding conditions for each specimen were already stated
in preceding papers.

The measurement of residual stress was performed using electric resistance-wire strain-gauges
as shown in Fig. 1. The values of measured strain change and the distribution of residual
stress are shown in Fig. 2 and 3, respectively.

The results obtained so far are summarized as follows.

1) When the specimen is welded by one block, the value of transverse stress oy is tensile
along welding bead, but is compressive in the mother material taking its maximum value in
the vicinity of weld and decreasing accordingly with the increase of distance fro_m the weld.
The value of longitudinal stress oe is also tensile at the center of weld and gradually decreases
in accordance with the increase of distance from the center. The maximum valué:of os is

-larger than that of oy, reaching nearly-the value of yield stress of mother materiel. The value
of oy increases as the increase of degree of constraint as shown in Fig. 5.
2) When the specimen is welded by two or more blocks, there occurs,, a fal.rly d1fferent
_phenomenon. Though the average tendency 1s nearly the same as, that 1n the case of one block
- the distribution of resjdual stress becomes much comphcated on the weldmg' ‘bead as shown in
Fig. 3. This phenamenon was observed not only in case of block weldmg but also in multllayer,
sequence Therefore, it seems to be meamngless to attempt to control the residual stresses on'
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the weld zone by the change of welding sequence.

3) Dislocation occured by slitting along the weld line was also measured. The form of
dislocation is quite similar to that of transverse shrinkage as shown in Fig. 6. _

There exist close connections among transverse shrinkage, dislocation and transverse stress.
These connections were studied from some viewpoints. For instance, some attempts to estimate

the value of oy from the transeverse shrinkage were tried (Fig. 7 & 8).
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(a) Spec. No. 2—1, welded by one block (b) Spec. No. 3—2, partially welded by one
block ]

(c) Spec. No. 1—4, welded by two blocks (d) Spec. No. 4—1, welded by three blocks
(block welding sequence) (multilayer sequence)
Fig. 2 Strain Change Due to Reliesing
Note : — o Longitudinal strain at A-surface
V' " " at B-surface
O Transverse strain at A-surface
A " " at B-surface
—— Longitudindal strain &
—-== Transverse strain &
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Fig. 7 Method of Estimating Transverse Stress oy from Transverse Shrinkage
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