
Comparison of the Residual Stresses Induced by Shot (Stress) 
Peening and Rolling in Spring Steel 

Today, reduction of weight o f  ~natel-ial is an actual si~llject i 11 wide areas of automotive and mc- 
cllanical engineering . Seve~xl possibilities are availnblc, like better utilization oC the ~~rntcrial by 
higher ha~.cincss or optimizing t hc const I-uctjon hy finitc clcments. Two furt11c1- possi bi litics arc 
rolling of co~l~ponents i t l~d  shot peenilig or the later cleveloped stress peening. Because i t  is pos- 
sible to jnducr compressive 1.esidui11 stresses in dedicatecl amo~ints, it is iisecl very often at tensi- 
le pulsating load to get a bcttcr utilization of the material. 'l'he two possibilities have diffcrcnt 
itdvantages. which are on the one hand cheaper realization and so huge an~ount of induced resi- 
dual st~-csses like vice versa. 

2 Basics 

2.1 Shot Peening and Stress Peening 

Shot peening is a 1e~hnoI~)gy~  ~ ' h i ~ h  is ;1 standard procedure. Pcening (in the technical under- 
s ~ ~ ~ i ~ ~ i ~ g )  is ~ I - l t ~ c ~ ~ { ~ ~ l - l  ~ ~ ~ ~ , ~ ~ 1 - 1  ;, paci;cjG (i,$ti{]i  {ieIe ~ i ~ ~ , e ~ s ~ p -  i-Iar&iess) -w-ii:-, ijie stiI-ca~e of 
a working piecc. If thc particles hnvc a round shape, yorr call it shot peening [Mii 9381. I11 thc 
surface layer (up to 0.5 131n-1 depth) compressive residual stresses are induced. At lower l~ardness 
of the working piece; in addition, hardening is achieved. In orctcl- to get bcttcs I-esults by the pee- 
ning prwess, the so called stress peening is used. Here the working piece or component is stres- 
sed in the dii-ection of the later loading. After this step the original peening procedure is done 
and afterwards the  inl loading. l'he cornpl-cssivc midnal  stress profile, which now is achieved. i s  
significantly higher tllm that gained by nonml peening. The result depel-~ds on the (torsional-) 
preload ( rks)  qcs during peening 11 - 121. 

2.2 Deep Rolling 

Deep I-olling can be regarded us a conlinuously ~ n a d e  plastic: deformation of material near the 
surface. In this procedure a tool (ball, profile roll) is pressed against the work piece with a spe- 
cial pressing force. Here the important parameters are the pressing force and the overlap. This 
stanclard procedure is described many ti~nes, for example in 11 3- 1 G I .  












