
Shot Peening in Relation to Gear Too th Scoring 

Shot peening is recognized as a means of increas- 
ing fatigue strength of machine parts. Long accepted 
as a means of correcting fatigue failures, the possi- 
bilities of its use in the design of machine parts gen- 
erally appear to be underestimated. Although used 
primarily for increasing fatigue strength, if incorpo- 
rated into gear design, shot peening can be used to 
avoid other types of failure. Scoring resistance may be 
increased by use of a finer pitch, but at  the expense of 
bending strength. Shot peening may provide the nec- 
essary fatigue strength to accomplish this end. 

Test results have indicated an increase of as much 
as 50 per cent or more in allowable stress in applica- 
tions requiring a long service life. 

The object. of this article is t.o discuss the 1)ossibl~ 
influence of shot peening on .scoring t.endeacies of gears. 
Directly, shot peening appears to h a r e  little influence 
on the  scoring t,endencies of a given physical pair of 
gears. H o ~ ~ e v c r ,  i t  is suggested tha t  the  increase in 
fatigue s t r c n e h  result,inr from sllot peening can per- 
mit, a change in the tootli d e ~ i g n  T O  fal-or scoring re- 
sistance. 

TYPES OF FAILURE IN GEARS 

Gear toot,h failure can iic classified int.0 tjlirec ma-  
j or. types: 

1. Bending failurc, or t.oot)ll brcukage. This is a 
fatigue type of failure caused by- high hending 
stress in the  root fillet. It is the most fierious 
t,ype because a brolien tooth usually renders the  
gears inoperative. 

2. P ihing.  This is also a fatigue type  of failure but  
oc,curs on the  n-orking profile of the tooth due 
to  high co~l tac t  stre.wes. I t  is not  a s  serious as 
bending failure because although a inoderate 
noise may deveIop after the  init,ial stages, thc 
gears can usually be run for an extended period 
before complete failure occurs. 
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3. Scoring. This  is not a fat,igue failure, and 
occur early in tile life of the  gears. It is a 
ing of the  tooth surfaces due t o  high conk 
stresses i11 comhination n.it,li high sliding v 
locity. It is characterized by radial scrat~clies 
the profiles, solnen.11at similar to  the  seizing 

RELATIONSHIP OF DESIGN FACTORS 
I N  THE THREE TYPES 

For effcctl.i-e iltilizatioii of n1atcri:d in the desi 
of geaix all three types of failure should l ~ e  consider 
If the  pon-er is transmitted a t  a lugh torque and lo 
speed, scoring rcswtance m a y  not be a problem. 0: 
t he  other !land, if the  power i s  t o  h r  t rnnsmithd a t  high> 
speed, scoring resistance may  be an  important factori$ 3 in the  deqign H o v e ~ ~ e r ,  ~f size and weight of thc trans- A 

mission are t o  be reduced, it become? mare and more$ 
important to  consider all three type5 of f a ~ l u r e  and to$ 
achieve a l x h n c e  in the design. Resistance to  bending# 

-# failure dependq a t  lcast In ~ m - t  on the  tooth thickness. -i 
.,$ 

I n  contrw.t, Imt11 ])ittiny :in(] ~ c ~ r i i i g  :ire the result of$ 
a surfacc condition ant1 arc not influenced directly b p s  
tooth thicknew. The latter types of failure are strongb'z 
influenced by the  radii of curvature of the tooth Pro-9 

, q  files in the area of contact, since contact s t m s  In-+ 
creases n it11 decrc:ising rac111 of c u r ~ a t u r e .  -* 4 

Durlng K o r l d  TI-ar 11. a PTT forl l~ula for corn0$ 
puting ieormg n ,wtauce  11.3' del-clojied on the b&!$ 
of a large number of test. on carburlzed and hardenf$$ 
spur gear. in a m r a f t  engines, lubricated 1~1th minemk 31 
oil ( I )  ;$ 

More reccnt!y. n calculation of "flash temperature* 
has been used fol cietern~ming scoring rcsistanc 
n-hich appe:ir> to agree mlth test results on trac tor, 8 
craft and marine gears ( 3 ) .  These method? dlfier 
their a ~ p r o a c h  t o  the  problcm, but in ei t l~er case t 
calculatmn ~nvolves  the radn of curvature and tb 
sliding velocity of the  teeth. 

It is quite evident t h a t  a n  escellel~t tooth design 
itself will not  guarantee satisfactory performance O 
pair of gears. Other factors must be carefully consf 
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tigue chart of carburized automotive type spur and helical 

t peened and non-peened. 

the light of resistance to all t,ypes of failure. 
i ty for trouble-free performance of a pair of 
depend also upon t l ~ e  accuracy of manufac- 

terial, heat treatment, mountings, type  of lu- 
and method of applying i t  t o  the  teeth,  pro- 

for d ~ s s ~ p a t ~ o n  of heat and other factors. 
some of the elements of gear tooth design, there 
conflict betxreen scormg resistance and bencllng 
h. For exanlple, 111 a p a ~ r  of gears with a high 
coring resistance can be nnproved by the  use of 

nd short addendums. Such proport~ons may  per- 
quate tooth a c t ~ o n  and a t  tile bame t ~ m e  avoid 
in the  region where contact stress and s l ld~ng  

ty ~ o u l d  he li~glt T h ~ s  procedure 1s also advan- 
s for bendmg m-cngt!~ because such propor t~ons  

ormnlly re\ult 111 3 proportionately greater thick- 
of the I J I I I I U I I  i u ~ ) i l l ,  u tllcli \.\ 111 he r equ~r  ed to  un- 

a greater n u ~ i ~ l t c r  of qtreqs cycle- than the  gear 
loth. 

s ' compnt~ l )~ l i ty"  does not occur 111 all of the  
ts of tlie t lwgn  of the teetli For  example, a 

) m e  pltch 111:iy lie u.ed n liere hgl l  I m l d ~ n g  strength 
requ~red. 1)cc~au.o oi aclvnntagc in a greater toot11 

tichess Hon 01 e l ,  t i l l <  mean5 g~ cater tooth lle~gllts 
an adcq i l :~ t~  ~ i u ~ i l l ) e ~  of teeth in contact and result< 

toot11 actlo11 :it ,i g e a t e r  distance from the  pitch 
lint. Con-c.(rucntl~,, .lnce tile -11tllng veloc~ty  T-ane. 
rectly n it11 I 1 1 1 -  cli-t:mc c' t i  c>,ttcl ~Iitliiiz I e10~1tv 1. 

"Ounteleil a, ncll :i. tllc I~kellhood of high contact 
resses. 

The a b o ~  e f:irtor.i ,uggeit a fine p ~ t c h  for scoring 
-&t:ince. But t i l l \  nould lead to l o x  resistance to  
"ding failure. 'J'l1c.1 efore. ~f the bcncling strength can 
' lncrearrd 1)s .hot poenlng it woulcl permit the  use 

ner p~tol i  for greater scoring rciistance. 

OW MUCH GAIN IN FATIGUE STRENGTH 
BY SHOT PEENING 

n increase in fatigue strength can provide a de- 
~enn i t t , i ng  its l l s ~  for the prevention of scor- 

nest questio~l is-to  hat extent can EaLigue 
be increasetl Iiy shot peening? For  s u c l ~  da ta  

eful in tle..iign, i t  is necessary to  considcr the  
in allon-:~bItr stress for a given life. For  indefi- 
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Fig. 2. Relotionship between area coveroge and exposure time. 

nitely long l ~ f e ,  all Increase of 50 per cent or more in 
the endurance 11n11t b t l ' e ~ ~  IS not unusual. 

For shorter hfe requirements involving higher 
stresses, the  gain in endurance limit stress is more 
modcrate. Tins 1s illuitrated by Fig. 1 which shows a n  
SN d ~ a g r a n l  plotted on a log-log scale for shot peened 
and non-peened spur and hellcal gears. T h e  gears from 
whlch thl< cliart n as dc r~ved  were of the  automotive 
type, carburlzed and heat  treated to  approslinately 60 
R o c h e l l  C The strebees are computed on the  basis of 
a method dc~c loped  for automotwe gears 14). Each 
lme on the  chart  rel)icsents the  average llfe of a large 
number of gears S o t e  t h a t  the  two lmes dwerge to- 
ward tlie r@. For cxample, for a n  expected average 
life of 100.000 cycle. t he  allowable stress is increased 
by approumately  10 per cent. For  a life requlrelruent 
of 1,800.000 cycles ~ l l e  Irlclrase 111 ailowable stress is 
somewhat more than 25 1)er cent. For  a llfe require- 
ment of 10,000.000 cycles, the  increase In allowable 
stress 1s almost 50 1)er cent. 

T11c cliart in F I ~  I doeq not necessarily represent 
the optimluin results which can be achieved by shot 
peening TIM nil11 be further discussed in a later  sec- 
tion. 

A s l )ec~hc exan~lilc of the  e ~ t e n t  to  n-li~cll .-hot peen- 
ing can 1)c u 4  to  1)crmlt the des~gner  to use a fine 
p ~ t c h  i i  one n luch n a, recently applied In au tomot~ve  
gcarmg 111 tlil- ~)ar t lcular  caw,  a finer p ~ t c h  was de- 
i r e d  by tlie n~:inuf,lcturer for the  purpose of improv- 
mg no]-c charactcrl~tlcs.  Shot pecnlng permitted a 
change froin 10 11itc11 to 14 pitch In production, using 
the rame ccntel d l ~ t a n c e  and face n7idth. The  manu- 
facturer .tated that .  in his opinion, this  c l~ange n-ould 
not lmve lxen l)o.-il~lc n ' i t h o ~ ~ t  shot peening. 

APPLICATION OF SHOT PEENING 
TO GEARS 

As in other machine parts ,  shot peening of gears 
sliould be the  lai t  operation insofar ns the  highly 
stressed area5 are  collcerned Althougll t he  effect of the  
process i i  to impow a residual con~pressive stress on 
the surfacc hy v ~ r t u e  of a lateral expansion of t h e  sur- 
face layer, there is htt le if any  change in the  tooth 
profile, except for a n  lnereasc in the  surface roughness. 
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I n  l~ardcned gears, this mcarc:i.c. 111 ~ m q $ i n c i ~  i. very 
slight. A great n u ~ n h e r  of gcura :IN* twine pwned in 
regular production today,  and tllc 111:qority of munu- 
facturers makes no attempt to ~wluce  tlic burface 
roughness after shot peening. 111 some cases l io~wver ,  
in very large gears, tlie teeth are cut n.it11 a protil1)er- 
ance hob to provide some undercut. The gears are  then 
carburized, heat treated,  shot peened, and gi~ouncl. 
Thus ,  the undercut allov-s the tooth profiles to  he 
ground ~ i t l l o u t  disturbing t11e shot peened surfacc a t  
t he  root of the tooth. 

Shot peening is effective in increasing fatigue 
strength of both hardened gears (60 Re)  and gears of 
n~aehinable hardness. 

If i t  seems necessary to  a c h i e ~ c  a high degree of 
surface finish on the  working profiles, this can he ac- 
complisl~ecl on gears of machinable hardness hy  shav- 
ing after peening. Gears of high hardness can he honed 
( 5 ) .  Both of these procedure:: permit the profile. t o  he 
processed to the required finish n-ithont disturbing the  
peened surface a t  t he  root. of the teeth. 

CONTROL OF SHOT PEENING 

Smce shot peening utilizes the  same general tvpe  
of equlpa~ent nq that  for h1a.t cleaning, one is often 
confused n-ith the  other. Proba1)ly tlie greatest riis- 
tinction lwtween the two processes lies in t,lw method 
of inqpcction I n  a blast cleaning operation, the  q~ ia l i ty  
of the  joh is appra iwl  hy the clean1inc.s of the  parts  
after pocc i4ng .  R ~ i t  4nce the goal of shot peening is 
MII IIIC'I eaie in i 'at~gue .tl eug i l~ .  ii- -c-iZll h i  apjinrent that  
visual inipection not likely to  reveal the  cjualltv of 
the  peening ioh, except for the determination of 
~l ie t l - ier  the recruired areas h a w  heen struck I)?- the  
blast. 

Control of the  peelling operation con.ists in :i sense 
of appraiiirig the 1 ) l a ~ t  itself For  thiq purpow itantiart1 
L41men te.t strip. mi(l equipment II:I~-e been sinl~darrl- 
ized hy the SXE i G  I .\ thin stril) of ipring iteel li: 

fastener1 nit11 ~ C I ' C T ~  t o  a ~ l l d  hlocli ~ l l t l  ] ? : i i ~ ( l  
througli tlic ])last, ~inlu1:iting the  n-ork The lateral e.t- 
pan4011 of the surfacne re-ults in n curraiurc of ihe 
test strip n-hel~ it is rcillovt.ri from the hlock, the  pccned 
side 1)eing con.ire\: The clcgrec of curvature is tllcn 
measured a<  arc hcirrllt on :I qtandnrd cordal clistance 
-4 thin  trip '*A''  i< 11-cd for light isnpact. and n thicker 
strip "CO is used for l ~ e n r y  irnlxict The arc licigl~t i i  
designated in thou~andt l i -  of an  inch n-ith the  suffix 
"&$" or "C" d e p e l ~ r l i ~ ~ g  upon the   trip 11~c.d Thuc " 014 
A" designate< ,014'' arc lieigl-it uqinr an "A" i tr ip.  as 
~neasureil on a standard .4lmen enage. 

Specifications for R peening joh are h n w l  on nrc 
height and some nIea.ure of coverage 'In estnhlibhing 
such specifications, the  arc heigllt ~ h o u l d  he in lrcep- 
ing n-it11 the thirkncsq of the  pa r t  in the  location of 
nlaxinlum stress, as well as the  overall requirement of 

a lze on a part irular  job. It is not practical to gencr 1' 
tJhe ideal arc height for all a1)plications hecanw of tlie 
v i d e  variation in requirements. Thereve r  p o 4 i ) l e ,  it 

is good practicc to  establish by fatigue tests t l ~ c  njo, 
effective arc  height for a particular joh in the light 
the  overall requirements. The following tabulation j 

based on a large number of fatigue tests, and can b 
used as a guide in est:iblisliing appropriate arc ht igh 
for a given thickness in the  parts  to he shot peentd, 

Thickness of P a r f  
1/16 inch 
l /8  inch 
1/4 inch 
3/8 inch 
3/2 inch 
5/8 inch 
3/4 incll 
7/54 inch or greater 

;I rc Neigh f 

,004 A 
.008 '4 
,014 A 
.018 4 
.021 A 
.007 C 
.008 C 
.010 C or greater 

Having set up  the  specifications i t  is important,, fo  
best results a t  lowest cost, to obtain the  required ar 
height with uniformly sized sllot. Fatigue tests hav 
indicated t h a t ,  if a high percentage of undersized sho 
i~ permitted t o  accumulate in the peening machine, tll 
expected fatigue strellg-th nlay not be achieved, eve] 
though sl)eclfietl arc height is obtained For  this rcnson 
a peening n~ach lne  slloulcl l)c equip1)etl n-it11 a sep rn to  
capable of remoring broken or undersized shot ill con 
tinuous operation as soon a<  possible after it hecome 
smaller than the original size Obviously. it 1s neces 
sary to  p r o v ~ d c  for u n ~ f o n n  replacement of the broke] 
shot ~ i t h  nen- J io t  hy lneans of an  addmg clcvicc 

I n  many cases n-he~e ihcrc is 1)last cleaning equip 
. . 

ment in t!:c enme p1::nt. 1: 1:: quit:' ;mictical to uce thi  
undersized shot in the cleaning opera t~on 

For effie~ent operation the shot .hould itlliic thl 
n7orlc at  f i  rcasonahly unifornl a n ~ l e  of impact If, 50 
example. :L large portion of the shot ptrilies the wad 
a t  right angles, then any shot nliich strikes the samt 
area a t  :m angle appreciably 1c.c tlla1-1 90" is ineffec 
t ive in the  ~ a m e  n-ay a. under.ized <hot Tllis does no 
mean that  the <hot muqt s t d i e  a t  r i c l ~ t  mgles,  h '  
rathe1 l l ~ a t  rlic anglk of impact shoulrl 1)e uliiform. 

COVERAGE 

Corcixgc 111 il-iot Iwenlng is re1:ited to the d c g m  
of exposure t o  t l l c '  ])la-t. It may he definecl a i  the pro 
portion of n given :ire3 of the T0l.k rrl~icll its. rcceivec 
impact of t l ~ c  peening hlast. 

I n  any peening operation nrith eonitant conditions 
there 1s a definite  lati ti on ship heiween coyernge 3nC 
exposure t imc, a i  4-ion.n in Flg. 2 ( 7 )  Tile 11urizon~ 
scale is r e l a t i ~ e  and can 1w esprcssed in termi  of time 
or number of p:isceq under given condition<. 

Xote tliat corerage a1)proache. 100 per cent as tlli 
exposure time is inereawl  indefinitely. For  tlrli reason 
i t  is convenient to  refer to 98 per rent a s  a f i n ~ t e  nle 
ure of approsim:ltely "full cover:ige." 

FATIGUE STRENGTH AS INFLUENCED 
BY COVERAGE 

Fatigue test< have indicated tha t ,  proritlcd the 



heigllt i i  l10t C'Xthslve for the thickness of the l)art ,  the 
fatjg1le itrengtll increases ~ i t h  irirrcamf covclrage. I n  
Inany ca3e  it rncrcases gradually, even after the  ex- 
posure time far exceeds t h a t  requircd to ohtain 98 per 
cent, This appears to be especially true in peening 

of irregular >11ape such as gear tcetll. For exam- 
ple, g f w s  pccned n-lth an  e~l)osure  of t l l r e ~  tinlei t ha t  
requlr~d t o  01)t:tln 98 per cent coverage give results 

:hove tile cliart for peened gears in Fig. 1. This 
eferied to as a coverage of 3. Gears peened n-it11 a 

rerage of 6 to 8 sllow even greater increase. 
n order to utilize shot peening t o  best advantage, 
important to  select a degree of coverage which is 
suited to the  requirements of the  particular joh. 

lot peening is incorporated in the  design of gears, 
1il;ely t h a t  t he  purpose is t o  reduce the  cost of 

uction of such gears (8). Such being the  case, i t  
ly natural  to reduce costs t o  the  practical mini- 
It is important, t o  specify a degree of coverage 
ordance n-it11 tlle economics of the  gears in ques- 

tion. For example, with gears involving a very high 
production rate,  the  cost of nlanufacturing the  gears 
lnay hv relatively small. I n  such a caw,  it might he 
econoi~;~c.nl to specify a coverage in the  n e i ~ l ~ l ~ o r l ~ o o d  
of 98 l)cr cent, or pos ibly  even less. Tlle fatigue test* 
mentioned :111ove 1i:ive sllown a more gradual increase 
in aver:tge life after a covcr:tge of about 80 per cent is 
obtained Refcrerirc to Fig. 2 will reveal that  the  ex- 
posure time requilwl to ohtain 80 per cent coverage is 
less than half t lmt required for 98 per cent. Conse- 
quently tlie additional increase in fatigue itrcngtll at  
full co\9eragc may ,  in iome c:iic~, not he ~ a r r a n t e d .  I t  
should i r ~  nlentionc.11, Ilowever, tha t  where high pro- 
ductioii rate< ;ire involved, the  capacity of a n-heel 
type n ~ a c h i ~ l r  may l ~ e  i o  high tha t  the  conveyor speed 
througl~ the pc~ikning ninthine ir limited only hy the  
~ W a c i t y  for 11:in(llin~ tlw gc~ir:. t o  : ~ n d  fim111 tlle ma- 
chine ~4 coveragc of 3 is not  uncominon in high vol- 
ume production of relatively low cost gear<. 

There are :ipl)llc:it~oni in mllic.11 tlle eoqt of ni:nlu- 
facturii~c. t l ~ c  gear* i i  iufficiently high that  the cost of 
%hot ~)cpulng 1, ~n*ignificant, e ~ ~ e n  t l ~ o u g l ~  :i coverage 
of 6 or h i i  ywcificci I n  this case, a much grcnter in- 
crease m iatlguc *trength can I)c obtained at neg1igil)lc 
cost. 

CHOICE OF SHOT SIZE 
The size of s l ~ o t  l m t  suiteti for a given :ipplication 

depends 11pon tlrc arca height and coveriige to  he oh- 
tained. 

For  eel g~:ir,,  i t  11as heen the  author's experience 
{hat a sn1:~11 shot :it high velocity will result in ahout 
the f::illle increaw 111 fatigue strength as a larger shot 
at correspondingly l o ~ e r  vclocity, provided the  same 
arc height arid c.ovcr:lgc are used. H o v w e r ,  as men- 
tioned earlier. a.Il;itcvcr ,shot. size is u w l ,  i t  i; impor- 
tant t~ 111aint:lin 11111fori11ity of size for efficient opera- 
tion. 

coverage is o lh ine t l  mucli faster with sn1:tllcr slrot. 
This of course mc:ins t,hat the  shot veloclty must bc 
Iligher to  obtain the same arc heiglit. However, in spite 
of the fact  t h a t  shot usage per hour increases consid- 
erably with shot velocit'y, t he  increased production 
cornpensates for i t ,  so tha t  t he  shot usage per par t  
peened l i  :~l)out the same. The end result i s  t ha t  the 
most cwmomical operation can usually be obtained by 
using tile smallest unifornily sized shot with which tllc 
required arc height can be obtained. 

TYPE OF SHOT 

As in the  case of selection of sliot size, t he  type  of 
sliot should be selected on the basis of lowest operating 
cost for efficient operat~on. It has been demonstrated 
( 7 )  tha t  rt is not  necessary t h a t  shot for peening gears 
with a hardness of 60 Rc have the  same hardness a s  
the  work. Equally good results have been obtained by  
peening fully hardened ~ o r k  with cast steel shot (42- 
do R c )  and wit11 clrilled iron shot (60 R e ) .  A good 
grade of cast  steel shot has a f a r  greater resistance to  
breakage arid therefore is much more economical I n  
addition, t he  maintenance cost of a peening machine is 
mucli leis with s t ~ e l  shot because of the lack of sharp 
edge.: n lllc11 :ire prcralent in chilled iron shot a, ~t 
hreaks down. 

Cut wire slrot c:~n :i1>0 l x  used if its hardneb- i. 
sufficiently high and uniform Hon-ever, i ts  use is u\u- 
ally Ilin~tecl t o  the  larger sizes hecnuqe of the  i n c r t ~ ~ ~ e  
in coit per pound nq tile size deereaies. This  conflict.: 
~vitll tllc cconoinv of u.mg wlaller sizes for faitel. 
COi'Pl C L ~ L  

TT7hcn steel shot i i  used for peening i t  ik import:tnt 
that  ncv 4iot 1)c run 111 for a short period 1)efore peen- 
ing t h e  p:irts Th i i  i. 1)ccauic of the  work hardening of 
the shot i t iclf .  :md i i  evltienced l)y :in increase in arc 
height after new shot has been run in. This  pertain5 
only t o  it:\i'ting a ~n:ielline with a11 11eW shot. After the 
machine has been in operation for a fen. hours, the 
amount of new s110t for make-up is a negligible per- 
centage of the  shot in circulation. 

EQUIPMENT FOR SHOT PEENING 

T o  inh11re an  :iclequatc peening jot), the  work should 
pa.. through the  1jl:ist in a mechanically controlled 
cycle, i o  tha t  2\11 critical art:is w l l  he uniformly cov- 
ered. 

Tlic cquipincnt for accelerating shot i i  generally of 
tn-o type<-one which utilizes comprcised air  and the 
other :I rotating 1)laded wlleel. Air equiplilent may  he 
of the induction type  which accelerates the  shot within 
tfhe nozzlc itself, or direct pressure type  in n-hie11 the  
shot is added to  the air  stream under pressure. 

Tllc induction nozzle is soinctimes used in applica- 
tions n-hich require very few s111:111 parts  to  he peened. 
The  dil-cct prc.;sure t y ~ e  is capable of throwing more 
shot at, :I Iligllcr velocity and tllereforc can be used in 
cases wlicre more 1)arts are required. I n  applications 
involvinc n rc~tluction of cost I)y sllot peening in design, 
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COURSE PROGRAM 
t t .  fron? p .  94)  

~h~ approach to maintenance and lubri- 

cation of ball and roller bearings. 

Short discussion and distribution of Gulf Oi l  Gorp. 
manual "Bearings and their Lubrication." 

SEALS AND E. W. Fisher, Maior Product Eng. 

PAcKIPJGS: Dept., Garlock Packing Co., Pal- 

myra, N. Y. 
2 

A survey of this field covering mechanical seals, 

gaskets, packings and stuffing boxes, and em- 

phasizing the details of lubrication and mainte- 

nance. 

PLANT VISITATION 

1 :30 P. M.-4:30 P.M. 

Lackawnnna Works of Bethlehem Steel Company. 

Busses leave Statler Hotel entrance at 1:30 p.m. 

Guided tour of the Lackawanna Works with em- 

phasis on lubrication applications. 

rrsday, April 23, 1959 

0 A.M.-1 2:00 Noon 

PLANT LUBRICATION Charles L. Pope, East- 

& ORGANIZING A man Kodak Co., Roch- 

PLANT LUBRICATION ester, N. Y. 
PROGRAM: 

An irlformol discoiirse on the subiect cf !ubricn- 

tion of industrial machinery as it pertains to  the 

purchasing agent, operator, maintenance man 

and the role of the plant lubrication engineer in 

organizing a plant lubrication program. 

QUESTlON AND ANSWER PANEL: 

uestions submitted on cards all during the 

urse wi l l  be answered at  this time. 

) AFTERNOON SESSION 

NOTE: Lubrication course students will be 
permitted to attend any technical 
session of their choice. 

Factors Affecting Hi-Temp Gear Operation 
(Cont. f r o m  p .  103) 

and case carburized gears. This band seems t o  be pretty 
well established for this combination. The  silicone oil 
when run with case carburized gears, produced about 
the same scoring resistance as the  MIL-L 7808C oil 
test. The  same silicone oil when run with nitrided 
gears, gave a much improved performance. 

Large amounts of valuable information have been 
gathered from investigations and test stand operations. 
Plans are  underway to  continue on the various pro- 
grams until a more complete understanding of all t he  
factors tha t  affect high teniperaturc gear operation 
have been obtained. 

Actually, the high tcrnperaturc gear test facility 
1 ~ 1 5  hcen a wortlirvhile ant1 vital link in the  progress 
made to date. T h e  results from running full sized air- 
craft gears beem to  produce extreme realistic results. 
It is expensive un(l time-conwming but completely 
necessary. 

Shot Peening in Relation to Gear Tooth Scoring 
I Corzt. from p .  10.9) 

the volume of pro(1uctlon 1, usually -uch tha t  the natu- 
ral cholce 1s the wheel type of equipment. T 1 ~ b  i i  be- 
cau.e of the  fact t h a t  the  ~vliccl type is rapable of 
accelttrnt~ng many tlmec as much shot, to the  same 
velocity, with an  cspencl~ture of n f r x t ~ o n  of the horse- 
ponTer required in the  con~pressed nlr type.: 
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SEE YOU IN BUFFALO 

April 21,22 and 23,1959 

at the ASLE Annual Meeting 

of the American Society of Lubrication Engineers 
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