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.* , Thl8 Inventlon relates to process for harden- 
tne metallic amfaeu and more particularly to a 
process for surf* hsrdenlng steel products and 
other metalllc objects by the worklng actlon of 

5 'W shot. 
' The.lIIVenWon conslsts in the new and novel : f e s h  of operation and the new and oripinal 

anallsem~-nts and comblnaclof~s of st& in the 
Process hereinafter described and mom partleu- 

'10 larly.set forth in the claims. 
, , ' Ib bas been dlseovered that steel pmducts and 

othe: formable metalUe objects can be suriace 
. hsrdened ~-lIclrly and econormcally by treating 

: thd'suriace with a b l s t  of steel shot. The steel 
16 6tot used must be free from sharp angles and 

..' - ' corhcrs which tend to rurture the surface treated. . . . Rcle:sh:ymund cr substantially round steel shot 
is wed. The shot is hurled or flred st a velocity 

'. . .dl Rtim 5.000 Uneal feet to 15,000 lineal feet per 
zo'minute, the impinging velocity necessary to effect 

. the destred hardenlng actlon varying with the 
, . niaterial treated. It is generally preferable to 

use +el shot whlch 4 as hard or harder than 
the surface treated to obtsln the best results. 

'. 25 p e  intensity of impingement to effect the de- . Is1re.l hardness varies mth  the m ~ t a i a l  treated. 
In tree: ua tnanRanese steel sheets, for esample. 

, ,Ymm 0.b. ?t 2 tot: pounds of steel shot per square 
Inch of ' A w e  treateu thrown a t  a veloclty of 

30 5,000 fee? and :>Ward8 Is desirable. 
: -The iollowln~: more particular description is 
' . , EiiWI for purpcser of IUustraWon and explanation '. . . but it V:lil be ur..crstwd that the detai!s may , 'be modwed in various respects without departure 
' a 5 f p 1  the broad aspect of the Inventlon. 
'I . Most uilexpected results have heen obtained by 

, , ~roM1ig  the shot by means of a thmwlng wheel 
, h&Pilig throwing blades rotating a t  a peripheral 

speed of from 5.000 to 15,000 lineal fcet per min- 
' t o  utc. The steel shot is fed lnto the center of the 

Wlleel and conducted to the periphery of the 
: . . rapidly rotatlns 1:uowIng blades The abraslve 

'is thrown or hurled from the tlp of the throwing 
. - ' blpde3 and Lm~llges the surface treated at a 
; 4g.llneal velocity of from 5,000 to 15.000 Uneal feet 
' , permlnute. ' 

: In surface hsrdenlng manganese steel sheets. 
,: for example. apwoximately 300 pounds of steel . shot a.m thrown by the wheel per minute, over 
*so a uusface arm of from 60 to 120 square Inches. . Thus, approximately 3 to 6 pounds of steel &!ot 
';. , per : ,nJnute stril:e each square inch of surface 

' trealtd. Shot k l o m  in the trade as No. 6 shot 
. h a  vmven vew eB.xMve In hardenlng msnganese 
66.w ;h&s. althOUgh it is understood that shot 

. . ; , ,  , 
, . . . 

(a I-) 
of smaller 07 larger dze may be used withln the 
purview of t:W, Invention beat sulted to the p r -  
tlculu material t m t d  

BY way of example. msneanese steel ban  have 
been satlslsctorily trea?ed with NO. 6 steel ahot 6 
throlm from an abraslve throu lng w'lrul appmxl- 
mat& 20 hches In dlame+~r mtatlng a t  appmxl- 
mately 2,000 to 2500 E. ?. M. and hurling tile 
shoe at a velocity of SOW to 14,000 llnerl feet 
per mlnute. Such a w h ~ d  is disclosed In Unl+A 10 
Sktes Patent Na 1,953 f66 and fbBn in Unlted 
S:~.tes Patent No. 2.049'66. The msle of lm- 
pl:xement varies from 45 regsees to 64 d- 
AypIoXimatel~ 3W pounds : shot were fed lnto 
the wheel and thrown ag.;nrt the maneanese 16 
steel bars at an impingement tntenslty of 3 to 6 
pounds of shot per muam Inch of w i n c e  ileated. 
The trencment rmred  50 m n d s  to execute. 
The sheet possessed a Brlnell hardness before 
treatment of 140. and a ik r  treatlng the sheet for 
50 seconds wlth No. 6 steel shot. as  above s t a t e  
the Brinell harCness was Increased to 480 B. H.. 
representing a hrdness Increase of np~rml-  
mstely 349 mints. The hardness penetration re- 
d t i n g  from the above treatment was one-tenth 
of an inch. Thus a greatly increased hardness 
penetration is obtalned by this pmeeas of surface 
hardening as compared wlth surface hardenlng 
process heretofore practlceb I t  will a h  be ob- 
sewed that the b.us were cold treated. no heat 
k ing  used in the process except only that de- 
veloped by the i%pinstng action of the shot 
agalnst the suriaee. The suriace of the bar8 
wss  thus hardened wh~le h substantially a cold 
tonditlon. Where round or substantiaUy round 3J 
shot is used there is Uttle or no danger that the 
surface will become ruptured. 

The *:tion of the steel shot opentcs to 
the suriace to a considerable depth by w o r m  or 
impact. I t  is belleved that the actlon of the shot lo 
operates to compact the cry~talllne s tn lc tm of 
the surface metal as by forging or breatlng d o n  
the cry~talllne stmchue so a$ tn produee a great- 
er surface denslt7. I h e  impacting also deans 
f r m  the sheet undesirable scale and dirt and. In 
addition, produces closely competed. very mlnut? 
Indentations In the m e w  surface. said lndentr- 
tlons belns substantially microxoplc in a&. m e  
Indentatlous deflne sLostantlally mlcroscoplc pro- 
jections or protrusions whlch pmvlde an excellent jg 
anch0:aw for adherent mat~ws,  such as g a h -  
nizing. platlng and other surface cuatlngs, as well 
as improv.ing the surface for latex erpictUng treat- 
ments. i i e  intensity of impingement of the 
steel shot is such as tO Pruvlde clwely compcted 
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lnde~t&tioM and the -tun of thc shot is such I a I b  Impellinn from two b ekht poun& d 
u to work harden the surface without uuulag m m d  shot uer smure Inch of wince  treated 
MIace m~ture.  fmm the pexiphm of auld wheel and ...I& 

lac process m r e s h t s  a m;.t navhs in sur- the nulace being hudened a t  a rrloclt~ of .p- 
6 face-hudming metah over the proeasea hereto- umxlmately five thouand to illteen W O W  6 

fore pnctIced. The operation here dacrlhed can feet psr mlnutc. and maintdnm +he mmfnce k- 
be performed on any object having formable In# treakd in the mne of dlschMe of d d  wh@ 
prullUes such .s steel bmm and other rM and for a puled not substmthlly in ueeas of one 
wrought Iron obJectd of reaulu or hPlll.r I~.Ro. minute. 

10 w h . t f a c l ~ e d  !a: S. A procsa for surface hardmtno fornuble 10 
1. A pmeesa for surface hardenins formable metallIr: obleetl comprising brulelno tho wince  

met.lllc objects comprlsfng bringinn the mufaca to be hardened Into the m e  of dlschMe of 
b be hardened Into the m e  of dbclww of a hlsh speed CentIIfUg.l throwhe wh@. mechm- 
U h  speed cenhlfugal thmwIng ah@ and me- WlJ Impelling from two to elght pom& d 

15 Chanlcally !mpelllng from two to eight pun& roUndsM shot Fer square Inch of surface treat- U 
of romd steel shot uer square inch of surface ed from the w r l ~ h u g  of &d wheel and walnut 
treated from the pviphen of d d  whnl and the &ace k~ ing  hardened a t  a velootty of a p  
against the surface behs hardened at a veloelty uroxlmatrlg five thounand to Mtecn thommd 
Of P P P ~ O ~ ~ ~  five thOU6Und to illh Ulou- f e d  Per millUte. and VWYhg the Epeed ol Ule 

90 mnd feet per mlnute. wheel and the n t e  of feed of the shot to meet 
1. A p- for wi.a hardening formable the muface hardenin# repulrementa d the pr- 

me*rlllc objects wmprblng brlnging the muface t tdu metal treated. 
to be hardened into the zone of dLgehvse of a VERNEE.rrwIca 
wll speed CentriluDpl thmssing wheel, mcchul- 


