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S HOT PEENING' of machinery parts is a 
process lor strengthening structural materials 
a g a i n ~ t  failure by fatigue caused by frequent 

olcillations of stress, failure by ~mpact ,  and for 
protectio11 against fretting corrosion and against 
stress corrosion cracking. 

The process is as the name implies - for instance 
in peening over a rivet head by a series of hammer 
hlows, or intlenting the metal surface by a series 
of hammer blows, rolling, and shooting the surface 
with a wrirs  of halls, etc. Since peening, if used, 
must he economical, it is found that shooting the 
surface with a series of balls or shot is the most 
logical method; the same as is applied in blast 
cleaning. sand blasting, shot and grit blasting, etc. 
In this method a large number of balls may be 

projected or thrown against a surface with a system 
and equipment already being used. 

There are two systems now being used, namely 
(1) Air Blast, which uses compressed air to  carry 
the round balls or shot through a tube and discharge 
them through a nozzle a t  relatively high velocity 
against the work surface; and (2) Centrifugal Blast, 
using a paddle wheel and throwing the balls or shot 
at relatively high velocity against the work surface. 

The shot used in peening is generally a good 
quality of grey iron. In the making of shot, it is 
chilled, having a nominal hardness of 45-60 Rc. 
Shot may be had in sizes ranging from .007" to 
.125" diameter, and is graded according to Fig. 1. 

Surface peening with shot is a cold working 
process and produces a series of small indentations 

Fig. 1 - S.A.E. Standard Peening Shot Numbers 
Adopted by Subdivision on Shot Peening, Sept. 21, 1944 
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NOTE : 
(1) Maximum 3% fines allowed through smallest screen. 
(2) Shot number is roughly the size of the shot pellets in thousandths of an inch. 
(3) Percentages given above are on basis of weight as deterrr~ii:ed by prescribed tests. 
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in the surface; the surface being deformed or 
stretched a t  each point of indentation. Since these 
indentations are close together and overlapping, 
there is set up in the surface a static stress. In 
other words, the surface is pre-stressed in com- 
pression. The  thin surface layer in compression 
naturally has its opposing stress in the under layers, 
which are in tension. 

The peened layer may have a depth of .001" to 
.005", depending upon the peening impact and the 
hzrdness of the work surface. The  tensile stress in 
the under layers being within the yield point of the 
fibers, an equilibrium of stresses results, and the 
surface fibers are said to be in residual compression, 
when a part is flexed in service. The peened or pre- 
stressed surface layer has the ability to expand to 
something near its original state before the fibers 
are subjected to a tensile stress. Therefore, since 
the tensile stress is less severe on these surface 
fibers the element of fatigue is less intense and the 
point of exhaustion is delayed. The theoretical value 
of surface peening is in the pre-stressing of the 
surface layer in compression. 

Failures in machine parts have their beginning 
at  the surface. They are the result of a tensile 
stress; tearing apart of the fibers. Machine elements 
subjected to frequent on and off stressing, or fre- 
quent reversal of stress, tension and compression, 
or reverse twisting or torsional stressing, may fail 
ultimately through a fracture beginning at  the 
smface. This failure is called fatigue and is readily 
understandable from the simple experiment of 
frequent bending of a small rod until it fails or is 
broken. This is an example of rapid fatigue and 
one which surface peening would not benefit. 

A straight pull and release or pull-push will also 
result in failure from fiber fatigue. Here again the 
beginning of failure is a surface crack. A straight 
compression stress may transmit a tensile stress to 
certain surface fibers and ultimately result in a 
fatigue failure. 

In designing machinery parts it is quite often 
de~irahle and frequently necessary to restrict the 
size of parts. because of limited space, and for 
the advantage of less weight, as in aircraft and 
automobile construction. A supplementary process 
such as <hat peening becomes necessary in order to 
prevent an early failure of these parts. 

W e  then have a value in surface peening which 
may not be obtained in any other process. 

Surface peening may be applied to lower grade 
materials and make them equal to higher grade 
materials in endurance. I t  may be applied to high 
grade materials to make them better. 

Peening will show little benefit on rhaterials with 
low elasticity or, in other words, materials in which 
the fibers are broken apart by hammer blows 01- 

which do not respond to bending. 
There are exceptional cases in which surface 

peening applied to low elastic materials such as 
cast iron, aluminum, bronze, etc., has shown im- 
proved life in use. 

Most applications, ,however, are on steel parts 
which in use are subjected to frequent oscillations 
of stress. 

A few examples may serve to illustrate: 

Valve Rocker Arms for Aircraft Engines-Fig. 2 

Fig. 2 

Materials : Steel 
Shot Used: P-28 .028 dia. 
Test Strip Reading: .015A2 
Failure in operation before peening at  point A 
Life increase after peening 1400% 
These rocker arms were peened all over except 

the holes. 

Connecting Rods Articulating for Aircraft 
Engines-Fig. 3 

Fig. 3 

Material : Steel 
Shot Used: P-19 .019 dia. 
Test Strip Reading: .012A2 
Life increase after peening 106%. 

Coil Springs - Automobile---Fig. 4 

Material : Steel 
Shot Used: P-28 .028 dia. 
Test Strip Reading: .015A2 
Life Increases: 2000 to 5500%. 



Fig. 4-Automobile coil spring 

Leaf Springs - Automobile-Fig. 5 
Material : Spriug Steel 
Shot Tlscd:  P-28 .028 dia. 

Fig. 5 

Test Strip Reading : .016A2 
Life Increase: 100 to 6007%. 

Gears - Transmiskion-Fig. 6 

Fig. 6 

Material : Steel 
Shot IJsed: P-28 .028 dia. 
Test Strip Reading: .012 to .016A2 
Life Increase: 100 to 300%. 

Crankcase ---- Aircraft Engines-Fig. 7 

Fig. 7 

Material : Aluminum alloys 
Shot Used: P-28 .028 dia. 
Test Strip Reading: .010 to 012A2 
Life Increase : Approximately 30%. 

Steering Knuckles - Automobile-Fig. 8 

Material: Steel A-1042 

Fig. 8 

Shot T'sed: P-28 .028 dia. 

Test Strip Reading : .026A2 
Life Tacrt-me : Over 400%. 

Ivtensity is dctrrmi~ied by impacl value which is the 
result of shot size or weight and vctocity of shot at 
instant of impact, hardness of shot, angle a t  which 
the shot strikes the surface and the ~larnber of shot 
graim applied to a given area. 

Intensity, therefore, is the relation of impact 
va!ue and the number of shot grains applied to a 
given area. Time or duration of peening with a 
given flow of shot will determine the number of 
 hot grains applied. 

"Coveragt" may be expressed as "full coverage" 
or "sparse coverage", and has visual value only. 
Full coverage rnay be only 50% full intensity, or 
full saturation, but full or 100% intensity will be 
full coverage. 

Measurement of Intensity 

The degree of intensity is variable and may be 
measured by conlparlson. As, for instance, a test 
strip peened with a given impact for a short "Line 
period cornpared with another for a lorrger time 
period. 
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Fig. &The Almen test strip 



In ally controlled peening operation we must 
first recognize and understand the use of the test 
strip. 

Fig. 10-The Almen dial indicator gauge 

The Almen Test Strip 

A strip of steel, of known quality, and a fixed size, 
when peened on one surface will respond in the 
form of an arc longitudinally and more or less 
transversely (Fig. 9).  The  measurement of the test 
strip curvature or the "arc height" indicates the 
peen "intensity". By peening this test strip in a 
manner similar to, or exactly like the peening of 
the part, we have measurement by comparison. 

The Almen Gauge 

The Almen gauge is a dial indicator gauge having 
four bearing points in fixed positions, accurately 
spaced, bearing on the unpeened surface of the test 
strip. The  dial indicator plunger also bears on the 
unpeened surface, midway between the four points, 
and gives the test strip arc height reading (Fig. 10). 

Since intensity is variable, the test strip "arc 
height" is also variable. The  test strip, therefore, 
provides a means of determining or controlling the 
intensity applied to a given part. The  results gov- 
erning this procedure are comparatively simple, 
but do produce reliable results. Refer to Fig. 11. 

The  thinner section parts may be peened to a 
low intensity, as for instance, an arc height reading 
of .005 t o  .007A2. Average sections to an arc of 
.012, .015, etc. Heavy sections ,018, .025, etc. Ma- 
terials of low tensile strength will be confined to 
the lower intensity ranges. Parts permitting only 
a minimum of distortion, elongation, etc., will also 
be confined to the lower intensity ranges. 

The "A" Test Strip -- Spring Steel (Good 
quality)--Fig. 9 

Thickness .0510" plus or minus .W1. 
Hardness Rockwell "C" 44 to 50. 
Width .745" to  .750N--may be rolled as a strip. 
Ixngth 3" plus or minus .015". 

Close thickness tolerances 'are important for sake 
of uniformity in response to peening. Close hard- 
n e - ;  tolerance is important for sake of uniformity 
in response to peening. Range of arc height .002 to 
,025 on KO. 2 gauge. 

The "C" Test Strip-Spring Steel (Good quality) 

Thickncs  .0938" plus or-minus .00lU.--Otherwise 
a m e  as "A" Strip. 

Range of arc height .005 to .020. 
The "B" test strip, if used, would be an inter- 

mediate thickness, otherwise the same as the "A" 
.trip. So f ~ r  found unnecessary. 

The "A" test strip is used generally for most 
machine parts and when using shot .010 diameter 
to .055_diameter. An arc height of .025 on the "A" 
strip indicates a high peen intensity and relatively 
high stressing of the part surface. 

The  "C" test strip is used for higher intensities 
generally, and may be used in the lower intensity 
ranges. (See Fig. 12). 

The Almen Gauge - The Test Strip Holding 
Block--Fig. 13 

To determine the desired intensity for a peening 
application, an intensity curve must he developed 
by the following procedure--Fig. 11 : 

,015 
I n P a m  ANCLL AT 'A. IS 90' 10 smrr 

.0,4 SdRTLICC. 
013 ~ C Y U R  RPlNGUlLNT AT '8'bi"';-. 

.OW SWFT REVOLVlNh 

3: ,011 W I L L  TRAVERSIN(L LEUGTIlWISE - 
ul 010 1" PER TURN. 

DO, DUCKS THC SHOT VCLOGITY. RNUUllf 
002 In LOWER IRPICT 

001 6% MWAL vorum ~ow&kczarn 

"6. 50 ,, A___- -- -- _-."-I -- 
Fig. 11-Illustration of variable intensity applied to part 



Using a given shot, say P-28 or (S-230) .023 to 
.030 diameter, projected against the test strip, a t  a 
given shot velocity. 

13y Air Blast - Covering the entire strip uni- 
formly. 
+ 

By Centrifugal Elast - Covering the entire strip 
uniformly. 

No. 1 Strip: 
For a short time period, or a fast rate of appli-- 

cation, measure the test strip arc height on No. 2 
gauge. Mark reading on intensity curve chart. 

No. 2 Strip for say 25% longer time. Mark on 
chart. 

No. 3 Strip for say 50% longer time. Mark on 
chart. 

No. I Strip for say 75% longer time. Mark on 
chart. 

No. 5 Strip for say 100% longer time. Mark on 
chart. 
Plot curve on chart. 

The curve should be similar to Fig. 11. 
Additional test strips peened for longer time 

should tend to follow the horizontal line. Full 
intensity is indicated by the knee of the curve, 
which is also full coverage. Excessive exposure 

time wil! tend to produce greater transverse curva- 
ture, and is considered excessive peening. 

Lower intensity may be produced by lower air 
pressure, or lower centrifugal wheel speed, or 
smaller shot. 

Comparable' results may be obtained by small 
shot a t  higher velocity or large shot a t  lower 
velocity, or by varying the angle of impingement. 
A 90" or perpendicular impingement produces the 
maximum impact for a given shot size a t  a given 
velocity. 

The impact varies as the sine of impingement 
angle. 

Effective impact equals potential impact x sine 
of angle. 

At 45" the effective impact is, .707 of the 90" 
impact, etc. 

In  considering shot size, which is graded cotn- 
mercially within a certain range, as  indicated by 
the shot specification chart, now standardized 
(Fig. 1) it will be apparent that the small sizes 
may have a lower potential impact a t  a given 
velocity. 

Closely graded sizes are decidedly preferable. 
The  scatter on the intensity curve (Fig. 11) may 
be due t c  non-uniformity of shot mixture, bunching 
of large small shot, variation in air pressure, or 
variation in wheel speed, irregular shot feed, and 
to some extent, variations in test strips. Excessive 
shot volume or flooding in air blast, reduces shot 
velocity, as indicated by Fig. 11, consequently gives 
lower impact value. Likewise a reduced flow pro- 
duces a higher shot velocity and a higher impact 
value. Therefore, in processing a number of test 
strips for each time period under supposedly uni- 
for? conditions, we may find some scatter in plot- 
ting the curve. This scatter may represent a number 

and low intensities. The  average 
the general trend, the usual acceptable 

about .003" in arc height. 

I Checking Peening Operations 

F om the foregoing it will be seen that the de- 
ter ination of correct peening intensity requires 

1 (Continued on page 573) 

1 Fig. 13-The test strip holding block 



Shot Peening Increases Life of Ma- 
chinery Parts 

(Continued from page 557) 

peening a nurnl)er of test strips and developing the 
intensity curve. A single test strip may be used 
for the full range of exposure time by first peening 
for a short time, measuring and reclamping in the 
test strip holding block and processing again, and 
agzin until the curve begins to level off. A number 
of intensity curves may be necessary in order to 
arrive a t  a desired peening intensity. After this has 
been determined, and close regulation of the various 
factors maintained, periodical p r o c r v h g  of a single 
strip for each critical area will provide the desired 
check on the peening operation. 

Removal of Cracked Shot 

This is an important phase of the peening pro- 
cess. in order to maintain uniform results. The  
cracked shot should be removed continuously as 
the shot mixture is returned for re-use. A iood  
high percentage of whole shot would be about 
85% to 95%. Perfection in removal of cracked shot 
ha; not beer, attained. Attempts a t  removal of the 
cracked shot by screening, as employed in grading 
shot. have encountered difficulties mainly in hlind- 
ing of the screens, particles lodging in the screen 
mesh, consequently requiring frequent cleaning 
which is too bothersome for production operations. 
Even without the blinding, screening is not better 
than 85% efficient. The  air wash separator de- 
scribed in Fig-. 14 is capable of maintaining a whole 
shot mixture of 90 to 95%. 

Briefly the separation of cracked shot from whole 
shot in the air wash separator may be explained by 
the simple fact that a stream of air or wind for 
instance, acts on shot particles in proportion to 
their mass, as a mild wind will carry dust or grains 
of sand, but not pebbles. In the separator illustrated 
the mixture of shot is caused to flow over an in- 
clined smooth plate uniformly distributed over 
the plate surface. The  segregation phenomena in 
this action cause the broken smaller particles to 
flow underneath the larger particles and leave the 
plate edge on the under side of the shot stream 
and at lower velocity. A draft of air indicated by 
the small arrows flowing through the stream of 
segregated shot particles, forces the broken smaller 
particles out of their path of flow into the trap, and 
are thus removed from the mass of good shot. 

The  failure of shot in a peening machine is due 
to a fracture from impact, instantaneously or from 
fatigue after continued use. The  chilled hard shot 
has the ability to retain its round shape without 
deformation under continued use until-it  is frac- 
tured. This quality has its value in processing 
hardened parts. The  same chilled shot malleabilized 
becomes mure ductile and will withstand a greater 
number of impacts before fracture. I t  may even 
be reduced in size from repeated use. This quality 
has its value in processing parts of low hardness. 

Fig. 14-This air wash separator is capable of maintaining 
a whole shot mixture of 90 to 95% 

A secondary va!ue is greater economy by reason 
of !anger life, less breakdown, etc. Broken shot in 
the mixture has less weight, therefore, less impact 
value at a given velocity, and serves no useful 
purpos ' .  I t  further occupies space in the mixture 
and tends to increase the time required to produce 
the desired peen intensity. 

R y  again examining the intensity chart, Fig. 11, 
which shows some scatter, several curves may be 
plotted through these points, the low points repre- 
senting the smaller shot grains, or brokrn shot, 
which may have colonized in the mixture and have 
been applied to a particular test strip. It, therefore, ' 

may be e a d y  expected that a part processed with 
a similar mixture would show a low or high peen 
intensity as compared with another part. Excessive 
broken shot or fines in the mixture could produce 
a peen intensity decidedly below the desired range. 
Uniformity of shot size is, therefore, important. 

( T o  be continued) 

* * * 
Taft-Hartley Bill Available In Chart 

Form 
"How the Taft-Hartley Bill Will Affect Your 

Employee Relations", a chart published by The  
N a t i o ~ a l  Foremen's Institute, Inc., Deep River, 
Conn. Two colors, six columns; $1.00 (quantity 
discounts). 

This chart was prepared by the labor relations 
staff of the Institute and is designed to  help you 
steer a clear and straight course through the many 
technical aspects of the law. Prepared in chart 
form, 16 by 22 inches in size, this guide explains 
in simplified form the various issues raised by the 
new labor legislation. 
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level. Thus tlre main stora bin may serve as a 
constant replenisher of new used shot and main- 
tain a constant uniform mixture for 
since all shot in bin passes through 
it is cleaned before use. Low level 
indicators are necessary. In a blast 
ation where coarse and fines are ncc 
.;upylementary replenisher is better, since it avoids 
the period of using all coarse new abrasive after 
re-filling. 

Owrsize storage bins sinrply store up a quantity 
oi shot which never gets into circulation and may 
easily amount to several tons. This condition may 

ed by proper desi n and the use of the 

.Any good centrifugal wheel is a g d  shot yro- 
jecting unit. Figs. 16 and 17 illustrate blast s t r u m  

I vvlretl, respectively. The resultant 
determined by the peripheral 

of the wheel. The normal speed gives a shot ve 
ading closely to that produced by the 

operated at a) Ibs. P.S.I. The 
.hot handled by the centrifugal 
tinres the volume handled with a 34" diameter 
nozzle. and in power consumption is relatively 
airnut one-tenth. The delivery frotrr the centrifu~at 
wheel is not a close conce~~tratioa. Some of the 
shot is not effectivelv wed and. therefore. the usable 
=hot ratio to the 56'' nozzle may be only ahout 8 to 
1. 2nd the ~w\r er a b u t  oneeighth. 

-4 centrifugal wheel. operated with a 20HP motor 
awl handling 400 Ihs. of shot per minute. is equal 
to ten (10) ;/x" cliamc-ter nozzles operating at 80 
Ibs P S.I.. requiring I W ?  ('FM and 200 HP. The 

wheel is determined the manner in 
?hot ili placed cm the 

sible to produce a fan shape delivery, and we would . 
then have a nrure cotnrcntrated delivery or, in other 
\vonZs, shot delivered in a sn~all stream. whereas 
the ian shape delivery is highly desirable. In mod 
applications, the fan sha delivery corres~w~rrds 
to a spread as may be covered by the six (6) or 
eight (8) 34"  nozzle^, spaced about 2%" apart. 

nwre or less, definite qualities, i 
to take advantage of these q 
means for its effective and efficient use. and so. 
al?;o. with any shot projecting media. 

In providing equiyntent for surface yc.rrri~rg n 
~rt43t variety of parts must be considerrtl- 

1. Ceags - spur. all sires; hexel, all sizes; 
kelkal, all sizes. 

2. Cwlnrcting rods. va 
3. Crankshafts, various d 
4. Coil Springs - Comp 

sizes. Flat Leaf Spri 
5. Gun parts, ,various s 
6. Aircraft darts of vari 
7. Torsion bars. 
8. Sucker rocls. various sizes and lengrlrs. 
9. Steering knuckles. 

10. Hear axle shafts. 
11. Stewing lever*. and many other parts. 

ltcrrrh 1 to 11 inclusive represeylt quite a variety 
of parts which st there should be a machine 

1 chnmcrcr no as to avoid 
iired machi~ws, orre for each 
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manner that the Aot strikrs all ~~~~~~~~cl surf:w 
uniformly. Since tlic ncd i  piew will Iiaw surfaw- 
parallcl to table surface. c,thc.r *urf:~cw pc'qwn- 
clicular to table suriacr*. and >til l  otltc-r >urCacc\ ;I! 

variarts angles, the blast, thcreiori.. -Ilcnllcl 1w ap- 
plied at an angle of 45 clegrec* t r ~  t i 1 1 ~ 1 ~  -rtrF:ict.. 



t 8 'slower speed. 
more frequently 

and are, therefore, more intensely blasted. Fillets 
may receive a pe icular impact. A certain 
amount of non-u ity is inevitable but the 

he pcrn~issible range. 
To consider the more correct and scientific appli- 

es quite involved. and in cases. 
. So also with the air blast nozzle, 

icular impact to all 
there are numerous 

cu of gears the multi-table 

serve to show the simplicity of 
el to a variety of parts 

Air blast nozzles may be applied in a similar 
manner and it is, therefore, possible and proper 
to take advantage of this unique discovery in the 
use of air blast also. Refer to Fig. 20. which 
diagrammatically illustrates a series of airblast 
nozzles applied to the table type machine. 

Numerotrs tests have been conducted in process- 
ing a number of test strips arranged at various 
positions on tlie auxiliary table and set at various 
angles. etc.. running a series at fast-to-slow rate. 
and developing the intensity curves for each posi- 
tion. See Fig. 21. 

The variation in these curves is due mainly to 
eat angle. The curves have all begun 

to level off at nearly the same point (at point of 
saturation). which is the point of full intensity. 

There are two systems of air blast apyiication- 
(a) Suction or induction principle; (b) Direct 
presstire principle. 

The suction or induction gun is a system in which 
a jet of compressed air is fed to the gun and blown 
dirvctiy into the nozzle orifice. The gun has a side 
inlet and, if open, outside air will be drawn in. 
wmbinimrg with the jet stream. and forced through 
tlie nozzle. If a tube or hose is conncctrd to tlic 
side inlet and led to a shot hopper mixing chamber. 
a certain amount of slmt will be drawn along wit11 
tlic air and also forced th the ntrzzle .and hc. 
pro.iectcd a? a Mast stream jet size is nsrntaily 
ahr.ut !4 thc diameter of the nozzle. arid the shot 
volumr- hanclletl is normally ahout equal to thr 
volume hancllcd through a nozxlc equal to the jet 
sire. The velocity of the jet stream is retartled some- 
what hy the me y uhed in creating the partial 
vacuum in ttrc gun and the induced air ve l t~ i ty  may 
be relativeiy low, giving a d a t i v e l y  lower velocity 
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the rtanrfrressed air litre rtrvcs to  start and stop the 
nray be run confit~uou~ly by 
and shot. Peen intensities irr 

s are pc~ssible up to 
.O15A2. 

The direct presstrre system employs a pressure 
n which the cornprelawd air and shot are 

hose to a nozzle. the air 
a mixing chamber at the 

e atrut is then accelcraterl in the nuzzle 
ins rr blighcr veiwity eorrrlrarable to that 

the ashut volume must he metered 
so aas tu pruvide the pnqwr ratio 

lean mixture will prtrclucc the 
rl. coi~~~rluent ly ,  produce the 
higitcr test strip arc. A rich 
ce full intensity in less time. 

Intt at a lower shut velocity and lower arc height 
011 the test strip. 

t Ibrcssure sp fem eorphrys one tube or 
Ir which air and shot flow to nozzle. The 

tank containing the drot ih tq~*ratrrl under pre;~ure. 
tlw 3h0t flowing by gravity tl~ruugh the regulating 
trvificc in the nrixitr~: chamlw and thence to thc 
c-crrrwj4ng trhr or how to tlie nozzle. Shot is 
rcfnlittccl t o  thv tank chatrrOwr ridy at atrirusplreric 
Itrc"3trrtb. at  \drich time blast is stuppvcl. The auto- 
matlr continuous tank has two chandrtm. one a h \ e  
tllc other, the a p p r  chanriw king: exhauhtrd to 
aclniit a charge. at atnttqriieric prcssur~. while the 

The direct prtassure hlast pruvictes fiu the lull 
capacity of the nuzzle in shot vol 
shot velacity proyortioa~eb to air pr 
A multiplicity of nl~zz lw may be 
the u~ of a distributi 

At 80 Ihs. P S I .  air pre 
be the maximrum, app 
air cmsumpiion, will he abaut 160 CFM each or 

. 1.280 CFM for e zlcs. The power con- 
sunlptim will be a BHP. The peen inten- 
sity at inqract ,020 to .025A2. A 

Shot \ olutnc* through 5" nozzle. the most popular 
~ Z C .  7/32" a i r  jets. 

*J'/irw to 1 or twenty-four (24) 1/1" induction 
guns. S!iot v~'Iocity about 150 ft./sec. Shot volume 
about 10 to 12 Ihs. per minute each or 280 Ibs. total 
per minutc. Air consunlption about 1.280 CFM; 
power cnn?;urnption about BHP; and the peen 
intensity at 'W)' impact .013 to .015A2. s 

A cornprahle hook-up of centrifugal wheel will 
lm-- 

Shot volume 300 11)s. per minute; shot velocity 
about 2.50 ft: per scrond. at  normal wheel s 
power consump.fion 15 BHP, and the peen intensity 
at 98" impact .OM to .62,5A2. 





a.- \vcll as for the hard shot. Steel shot has been 
asr-tl cxrwirrrentally and found to he quitc satis- 
iactory. having 1ongcr liir hut is higher in first 

.cclb-t. a d  not available in quantity. 

Shot T 
Sunre prugrw+ i3 Iwirr~ made in providing a shot 

Iwr*rlrclrr\\ ri tcstcr. Sta~iclarcl:. oC clural)ililp map now 
he 4a.t tip. 

l'lrrrr N ill tndonbtedly Iw wveral clehi 
Irrcak clamm testers \\-it11 -imc\vhat di 
~~ingth~ncnt anvil*. Thi3 condition will be similar 
to tlic \ariation> in hardness testing arachnts as 
Iiritrvll. Kwk\\-ell. Sclero3coqw. etc. Cumpriwns 
t ~ i  \arioai- &ot grarlcs may 1~ made with any m e  
tc-:er. and ctrrrelation charts may IK co 
the arirm- t)lna%. 

111 tllc clc.\rltrprnent t d  the shot Iweakduwn tester. 
;I nh ia tx~re  wntrifugal wl~eel is conderecl ideal 
c -re IGc. 2.3 ). I b c  sn~all  diamctrr h ladd  wheel 
nn! IH' run at s eds git ing tlic atae ~ ~ r i p l ~ e r a l  
\c+n.it?- a- the larger \vlwel and. therefore. produce 
l i L r  tt*Iwiflc- to tllc discharged shot. and cam- 
-~~mdir!g impact value>. For lpraximunl impact 
\:ilrrr the :rn\il- \vuuld h. such that the shot im- 

t\wfold result. + + 
H. 0. Hill Elected President of the 

at the Hotel Sh 

Canada. he was 
Terrtmto. frorir u 

charge of tlw crrg'rtrec 
\\'hen the SIcClintic 

Steel Company. 

during the 16 years he 




