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areas of the welds. The compressive stresses tend to 
counter the effects of the tensile stresses and increase 
the fatiaue fife of the welds and the boom. 

In one aspect of the present invention, a method for the boom i 2  for countering tens& stresses T encoun- 
controflably treating metal of element having a 55 tered in said boom I2 from, for example, torsional load- 
chamber includes heating said element and pressurizing ing L (FIG. 2). 
said chamber to prefefected values, maintaining & It is desirable that the method include the step of 
element at a preselected temperature and the chamber controllably passing fluid from the chamber 28 for 
at a preselected pressure for a preselected period and maintaining said chamber 263 at the preselected pressure 
controllably cooling said element and depressurizing 60 Pi. As is shown in FIG. 3, a pressure relief valve 32 is 
said chamber. provided for performing said step. The fluid can be a 

The element is, for example, a boom of an excavator gas or liquid. 
or a draft tube of a scraper. Under torsional loading of In performing the steps of heating the boom 12 and 
the excavator k r n ,  f ~ r  exampk, tensi!e stresses are pmsurizing the chamber 28, the boom 22 is preferably 
praduced in the root areas of the welds of the boom. 6 5  heated to a preselected temperature prior to pressuriz- 
Such tensile stresses can lead to fatigue cracks in said ing the chamber 28. The result is a better regulation of 
welds- The subject method treats the metal of the boom the chamber pressure because of the increase in pressure 
by creating residual compressive stresses in the root of the fluid initially in the said chamber 28 owing to 



P2 in the chamber 28 follo rig depre~rarization is prd- 
erabiy the same as the pressure Pj ila the chamber 28 
prior to the Iseating of the boom 1% and pressurizing of 
the chamber 28. 

5 It wilE be evident to those skiHIcd in the art that the 
depressurization of the chamber 25 s~~bs$::r;cquent to stress 
relieving the boom 12 will crmte resid~d. compressive 
slres~es k r  the metal of the areas of eke b00m 12 which 
vcrc  s&ject to stresses greater irr magnitude than the 

ro clastk limit OF said rnefal. 'Fhe residual cosnpressivc 
stresses sre created O W ~ E F ~  to the ken$egxcy OF the stress 
relieved metal OF the boom 82 Izn the eqcanded or de- 
formed :date lo ~k3;tm-n to the oa.jgind configuration of 
aid rnead prior to Implementatiesn of $Ere prcserrt 

15 me1j"lod 
It shodd be u~~defsIo8d h e  ake pee.,ent metke>ti is  

not lixnigtd to the steps and order of steps herein ti' 

cussed w Hang as the pressure ae 5-vhieh said chmher 
is mairtiained is present at a mfninl:im grese%ected tern- 

28 perature :,nfficicnP for a predeter~nind level of stress 
relief s$ the boom 12. 

En the axe s f  the methad, the bbrmm i% and chamber 
29 2B are fiedted rs~eld pressur<zed ro prese:ixked values and 

n~si~rrairted at a presekcted ternperatzre ?-and pressure, 
respectivefiy. Pr~asu~-izae.an af l;he e%mdixr 29 provides 
stresses pzater than the claslie limit afmefaf in seiecked 
areas of h e  bwxm 32 tending to expmd or defmm said 

50 areas. Wgpjying En elevate @i-,nlFratt&;e la the boa;zm 1% 
stress relieves said boom t% in the presss-e ddefar~med 
eorufjgt~;xtio~d.~ 'The b w m  12 md ch~mkr: 28 are con- 
&oflnBIy cooIed agld depsm~r+zedI respectiveij~, in 
order fa create residual C G O F ~ ~ T C S S ~ V ~  stresses C2 En rbe 

35 selected sres  redt ing from the tewcle~szy of the tmom 
22 to re&we e~ its dimensions p-im to beating and pes- 
surlzaehn, "fie residazd ii~comprw~ive steesres C2 tend to 
siAbstaTk$i.~~~Y Gvei.csi;%e pg&lewz~ pd& as crscf.,- 
ing k$,~eAaeee2 with tens& ~ircsses iir ~ o d t ~ c e d  in =id 

N ~xkceed iweas during Esxiiur-,g L, 0% the baam 1 
For example, the bucket 16 of the excavator 10 is 

used ta engage imd w e ~ae-iei+al Ecmis. In crpeeatirzns 
hvcrfviz~g add Gtrcket , torsionel loads are co5pmzonly 
ag~piied CYE she boom f The s'~rgo;tlal %ixding & results 

45 in defoix3ation of the boom 32, as is ~bcw$in exaggerated 
in outfiae in FIG. 2. 'Fhc welds 2% e x ~ ~ ~ i e n e c :  tensile and 

ive strescws T,C1 under the tunisnal loading L. 
The tensile strases % are prtfr;lu+By exerked in the root 
areas 23 and often result in fatiqoe cracking in said root 

To reduce the effect of such slresses, h r n s  
are generally stress relieved. The process involves hezt- 
ing thebaoms in an oven and slowly cooling said booms 
after so&i~~g  at a preselected ten?pem%B:ure for a certain 
period in the oven, as is well known in $he metallurgical 

55 art. 
of the chamber 28 and the tendency of the boom 12 to The present method is herein dinxted to creating 
return toward its normal dimensions. The boom 62 is residual compressive stresses C2 in the soot areas 23 of 
preferably cooled at a preselected rate. Said rate is de- the welds 22 for countering said tensile stresses T. The 
pendent upon uniform cooling of the boom 12 in order magnitnde of the compressive stresses C2 considered to 
to avoid stress concentrations in the structure resulting 61) be beneficial depends upon the Ioadingencountercd, the 
from cold spots in the metal. structural resistance of the boom 12 ta the loading and 

is depressurized to a preselected the efkcts of the method upon the b o r n  12, as will 
pressure P2 (FIG. 5). It is desirable that the chamber 28 hereinafter he more fully discussed. 
be depressurized at a preselected rate. Said rate being The b o r n  12 is controllably deformed by pressuriz- 
dependent upan the formation of undesirable stress 65 ing the chamber 28 in order to provide permanent de- 
concentrations in the metal of the boom 12 resulting formation of the root areas 23 for crmting the beneficial 
from a too rapid reduction of the expanded or deformed compressive stresses C2. Each sidewail20 of the boom 
boom 12 subsequent to depressurization. The pressure 12 may be represented as a uniformly hided beam hav- 






