By Chennakesava Reddy *
his paper describes the residual
stress measurement of THiR -
walled Al-alloy tubea by xray
diffractometer, The tobes weke
manifachured by reverse lioe
lorrming process. The resulls have
been compared. wilh: dhe residial
siress values of pre-formed tubes.

Introduction

Reverse fow lormeng is & labash
technology and is being used io
manufacture thin walled {ubes io
withstand greater roop Stressesand
te produce pracise fubes fo wany
close olerances, Residual stresses
which develop during manufaciuring
stage may affect distortion andfor
dimensianal stabitly of llow crmed
tubgs Residual $lresses an prasan
in wirually every mamufactured
prodisct  or Bsaembied  siruciure
afihough their eflects are often no
evident ‘wntil the ‘preduct oF.the
structure is subjected o external
Ioads or exposed 1o an adverse
anvirorment.

Riesidual stresses may be of tensile
or - compresaive  iype. Residual
siresses of any kind can adversealy
affegt dimensional stability. The
abifity to measure residusl stressed
accurataly, quickly and easily would
ensure their magnitedes to ‘be
controlled to some extent,al least by
the tallarng of manufactuning o
assembling processas, and would
also anable the design enginesrs 1o

propérly acoount for thair presance,

Sevaral technigles ana availabla fa
measure the residudl stresses:
Maon-Destructive Methods:

O Ulirasonic wave method
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Photoelastio technique
Magneto-optic metrod
Meulron diferendlation
X-ray diffraction
Destnective Methods:

0" Hobe drilling

O Bodece-removal

0., Sectioning, iechndgue
O -Broken hausen noise tast

X<Ray Diffractometer

The X-ray diffraction method is
based on the laltice strains, the
changes in the sparings betwaen
crpslalographic: latlice planes which
argipraduoed to induce residual
tiresses. A porteble unit which is
capable of measuing very quickly
was usad. In this method the volums
of surface material interrcgated by
k-ray beam was very small and
the Iatlice strain which was
medsurad . has reflected the
combined inMdences of both micro

and macro siresses acting i ihat
leaation

Tha portable x-ray . dilfractomeler
{having air cooled tubs with Cr
anodi) is operabed with 30KV to run
necessary salaty hghts and solenced;
o aclivate - safety - interlocked
{manusllyautomatically controlled)
shutier, The laler maximises detecior
lite, aperating e k-fays anly wihen
& profile s belng accumulated. The
SOUCE: e 5 in-between 0.25 o
Amm diameter. The diflracled »rays
are deteclad using & linear positian
gansdive proportional center. The
detesier i rigadly: fixed. o the x-ray
fubs in the oriantation and rolated by
Stepped molor. ampund an arc with
radius. ol 140mm and an angular
resolution . of . 0.04. The stepped
moior IS driven by & bipolar device
contialled by a microprocessor with

an IEEE paraliel tedace for
comimunication.Data  reduction
reporting &nd owverall control s

| earied oul by a-computer

Reverse Flow Forming

In the revierse flow forming process,
thermaterials are deformed o desired
sizes Ower & rofating mendrel by 3-
farming rollers which are aranged
equidistant and 120 to each ather.

Thig is -a-cold-forming progess. The
lorming operation is etarted near the
head -~ sTeck. A  schemalic
representafion of rewerse flow forming
is gwen in fig.1

FRE-FORN Tult
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Experimental Procedure

The experiments were conducted on
the fliow formed tubas of A1 Alloys.
The chamical compasitions of alloys

i: Revarse llow lamming process
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e fmed  in e dabde-1, The
dirensions of preform tobes
given in fig. 2(a)
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