
Relaxation of Shot Peening Residual Stresses in the '7050-T7451 
Aluminium Alloy after Heat Cycles for Adhesive Bonding 

Shot peening, cold worlting of holcs, and ndhcsivc bonding of 111etallic or composite doiiblers 
arc ofien used singly or in combination ill order to incrcase the kitigilc life ol'critical aesospacc 
compollents, A doilblcr, applied to n highly loaded area. provides an alternate load path and can 
reduce the propensify ('or fatigue cracking. Adliesivc bonding oSa doubler requires a iii~rnbet- o i  
stcps involving heat anti pressure cycles wlicre the tc~ilperatilre of the part might exceed the ma- 
xiiii~iin tempcraturc to ivliicii shot peened aluminium alloys should hc subjected to, because of' 
the possibility of ihc~mal stress relaxation. l'he mo~iinuin exposure tempcraturc ranges from 
90 "C' to 121 "C Sor aluminium nlloys, depending on the shot peening spcciication usccl. 111 
Slow relaxation of shot peening stresses in the 7075-T6 :~luioii-ii~iii-~ alloy heated to 325 "I: 
( 107 'C) has been reported. 121 

rThc following steps 11;i\.e heen Sollowed by the C:iill:idiail FOI.CCS 10 SUCCCSS~LIII\I  i i d l l ~ ~ i \ / ~ l ~  
bond 3 cloiiblei- to LIII ;i1111i~iiii~ill1 ;1110y part, starting Srom a coating li-ee surfacc, u-hcther shot 
peened or. not: 

'I'lii: Ael-ospacc Maferials Specilicatio~~ AMS-S- 13 165 statcs in section 3 .3.10: 'When pee- 
ned pwts are heated after shot peening . . . the tcni1~csature employed shall be limited as f'ollows: 
Al~~nrinum alloy parts 200°F (90 OCj ~l laxi~i i~mi".  141 This is qualified by section 6.13: "Proces- 
sing o r  scsvice tenq~el-atilrcs of shot peened par-ts shall be limited to the tenlperatures i n  3.3.10 
111iless teat daia i 'o~  specific applications support the satis~iiclo~-}l use or higher teliipesat~~res". An 
experimental program was set up by the Canadian Forces to investigate: 

the ei'iects of'tlle low and high tempe~.nture cycles ~lsecl for- adhesive bonding on tllc relnxa- 
t~ori of the shot peening residual stresses 111 rhe 7050-T745 1 a lulni~~i~lrn aIloy. 
the effects of the grit blasting, 














