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Abstract.
This peper describss a nicrocomputer controlled nossls peening
system which reguiates the mass flow rate and velocity of the shot

ard enables a coptinueus recording of ithe peening cyele fo be produced,

A series of tesis have been made on Almen sirips with @ifferent shot

flow rates, Ussults of arc height measurements are presented. Swurface

sreiysls Tesults are presented which compare the finish produced by

aomputer control to that of manual conirel,

Kay Words.
Werocorputer, controlled, nozzle peening.

i, Introduction,

This paper describes a micrecomputer controiled shot peening
system designed to produce a desized Almen height. This research is a
ponbinuation of the work initiated by Heelakanian{Neslakantan et 2l 19813,

The reguired Almen helghi, shol size, ivpe of shoi, nozzle distance
arnd angle are entered into the computer, which adiusts the mass flow rale
art the sverage velscity of the shot in the biast hose, The computer
also calculates the exposurs time necessary to preduse the Almen height
anday Lheaese Tlow comnditlions,

A complete data record is produced during the peening operstion,
The record consists of samples of mass {low rate, solids velsciiy, air
inlet pressure and feed valve position, 4t the tersination of the
blasting phase the compulter caleniztes the average valuss and standard
deviations of the measurands and produces = hard copy rescrd of thsm.
Prioy to this work,contrel of the shot stream had been an intuitive

function of the skilied operator.
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System Description.

The control system has been developed on a Vasublast single nozzle

machine {(Figure i), The measurement secticn consists of 4wo

transducers {Tealgatbe 1680) and = pressure transducer poslt
tlast hose as close as practicables te the blast negzle. The cutput from
ppe fransducer is proporticnal to the shob ceoncentraiion {Sreen 1676},
The cutput sigsals from beth transducers are processed by a oross-

ol 1881) which gives the transzit time of the

correlator (1

7

the tws transducers, These signals arve int for

aced Lo &

1

goritha relates

ol

gorilhm b

e

which &

5 been developad, The a
the measured signels to stored reference signals and achustes the contrel
devices,

There are two primery controllers, Shot velocity is controlled

primarily by the alr pressure seitting and by the feedrste of the shot

into the system, The alr pressure is regula by & Horgen alr control
valve which ls driven by a d,c, motor therough s 50:1 retio gesarbox,
The ghot feedrate 1s controlied by a linear actuator which opsrates on
the shot foed valwe,

in practice the operator enters Lhe required Almen helght intc the
alerocomputer and swiiches on the alr flow, When the resquired flow

ers are established {approximstely § seconds) the conputer informs

the cperator thal peening may proveed,
rant Procedure,

Almen Aroc Helght,

tests, type N, Almen strips were moved at a conlbrolled rate

mrards and forwerds beneath & fixed flow nozzle by a pneumatic ram,
fach test was repested several itimes so that an esiimzte of the average

are helght and its standard deviation could be obtained, Three different

fapdrates were used and at each of these tings three differsnt ape
heighis were demandsd, The resulis arse shewn in table I,
(i1} Surface Analysis.

Twe samples ench of 15 strips were subjected to surface analysis to

determine 1f ciher factors besides residual stress could be differentiaied

hatween them, O

sample consisted of ¢ & peensd under mleoroconpuber

contrel, the oiher sssple under manusel control.




mglilis,

e bolerancae onod

4, Discuselon of
{ ired Almen helight afier peenlng is improved
from 15 - 2%% for manuslly controlled systems to 5 - 10% for the
migroconputer controlled sysben. Computer control also reduces the

Boughness paranksters of the Almen strips, measured on a Talysurt

setting up time to 5 seconds,

{33

peensd under computer conirol were compared with those peensed
urder manual centrol using festure space graphs, There wers two
3)

surface slepe which is an important parameter in relating the surface

sigrificant resulis, The firsi relates ts the root mean sguarse (I

finish to wear and tear, The computer contrelled sirips had

AT1

5 surface slops values whnizh indicates 2 emcoiher

cantly lower
surface finlsh and subsequently lower wear and tear rates, The second
result of this analysis showed a higher repsatability for the conputer
contreiled strips,

. Sonciuglons,

A conputer

ter hag besn designad Lo control the velocity and

mass fiow ratos of shol Trom a nossle type peening machis The ocontrol
systen has a present day cost of appreximstely £2000. The system should
prove very reliable tecause 1t uses components which have proven
malntanance Tree when used In gervice.

The resuits summarised in this paper ahow that the sysiem

slgrificantly improves the control of the peening process.

The mui

wrs wish 20 thank YacuBlast 144 (U.X,) for their cooperation

and the loan of a machine sc that the work could be und

artbakean,
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TABLE 1

Mean Values and Standard Deviations of Controlled Almen Pesning Results

Almen Height (Type N)

Shot Concentration Demanded inches Measured inches Standard Deviation

kg/nin x10™3 1073
25 264 0.55
2.6 28 27.1 1.25
32 28.3 1.57
25 24 b 1.19
3.5 28 26,0 1.00
30 28.3 0.84
22 21.9 1,14
3.9 24 22,6 1,08
28 28.5 0,71
References,

Beck M.3,, "Correlation in instrumentation:Cross correlation flow meter",
J,Phys. B, Sci, Instrun. Vol 14,1981,

Green R.G.,"A frequency moduwlated transducer for gaa/solids flow
measurements”, A0 T.A,., IMERD VI1,1976,

Neslakantan M.V, ,Green R.G,, Foo 8.H., & John R,, "Measurement and
control of impact finishing process". Proc. of IC8P - 1,p 147,
Sept, 19681,

Tealgate Ltd,, Unit 2, Monument Industrial Park,Chalgrove,Oxford,U, K,

70



S{OJUCT

L

BuissaooLd
BiB(

sisonpsuel ]

aAlsBIgR B NY—F

880t 158 —

g

INIHOVH ONINDEd 3dAL ¥IV CUSSTULHOD 1 FEnorg

m wa

J — O \Ig\mmm* SpKO

w ORUOD Iy

pre——

\c 1y

mwb BA Mmﬁmﬂxw

SABA

// Uz pas) v
\ < —eddoy 8bel0is

H

paussd Buag jusuodwiod

mmeNQZ

71




