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sostas effect en f a t t a an- stresyth. (en the cuatt.ory, it .ous. ,
i.e ce t r i.es. .I to u rsace tepegraphy 4.t decread nc. the f.t.- '- g

|.
gue limit. If the; contritsuttom:; of :serface teperrat.y ar.d mica u. tetress relie f to tw estigue air.it are not ersperly eut t. .j t ame ef fect of trsaskul stress emuld te greatty e net /cratrJ. g ,-w d be-bW Skd4

Assusning. .a line is drawn in sig.) coeunectist the saata of g. r t g g gg hamrlheenal Ammentsag
I

we pe e n. d s pe c ie= rss, one would find at.at its stepe w.u t.e t s
o.14 The slope could te targer if the surface residual nru:.:

Iwatue is used. No e we r. it is an approach of pkweeneto.;icit U ENIL *
wLew instead er is.transic correlation. I

,

j ag.,,, amis & Earey Snrarr Drportsenesi
coesalusIbec foresurp #b6saeair

fe vieste (9's Jf 8{ t. '
In hgh can ben harde ne.2 s e ==1. comers ss a v re e adoa Das t rea s ist the surface layer of a saoetan sperimen Edele 7 | U A- '

tres.nsgranular crack depth ered reduces the porta 6s of inter-
aras lar frac teere. A t occurs withis. the rasy,e of 0. team, th.c.. t
in en ergineer1ng sense residaal stress con inffect on fatires 1Icrack lat tiation.

|i
. I Elag,f, i; 2. are. age residust stress in low cracat are rth rste

| r.ioss beas3 en a3pcc: as eean 3 tress. the slepe ae moout 0.to |
re-

,,-ray res6euet stress ataserestats and ere<istem curwetmee measureerets
r

.

j in r.oedman relatiosuhap. ,, ,,,4, , r,g ga,,,,,l , gge,a sarips thet had been peta-formed and t$ hest,

g
g sid.jected to detterent esedremst 4=neelleg treotmeets. The felttel

1 .J. latigine t rack ina.tiates at the botten of c:ra. da.ry. .
.

sonface restenal stress and caresters levels utre sestaatlelly greater.n
| ucratch er peanisy. dent and thest grows inwardse. Shot pewntry. for the essasserse than for the temigitedsaal derecenen. asl6ef of toten

lessens the surface .tetriment dame to grindine; and reduces g ,,,g,,,e end residuel stress occurred that 6 screened estik teamerstwee
milcrestrees as clI. ssernially. these t=e factors are mer* ,,g ,toget. Ino fwather retted uns abseeved shove th6s temperstwee.
significant then residuet etress in high carbon steel. the reIIef of curwetere readed $24 for the transverse detectlam andI

i est for the lengstedlael 48atstles as compered te more thee 951 of the I
l

t. nu n D*CEs residial stress. Am sesselevs effect ses fousad for emneelleg at 425eg.
I hahre.K.. Zum Mechanismas der liecheelfestir.keatssteigerunc. Key aseres : pese-foreleg. Restdet) Stress. Es*chten*I Aanta3889. It'**S
} d. arch eserttatoffwertestigurig eend Druchtigen- g g,gget.

a'

spanaungen nach elaer Oterf1&chenbehar.dtums.
18553sE160sz.iserkstoff tech.9(19? sits-56 .

Datter.ac.a.. Strengthening of machtme Parts, atacetine Suildise** Fee.-foretag is well-estabitsbed (Jebesen. 3g64) es a commersial crecestmesce= (1976) (in ausetun) for amasfect srfag enerved components le sheet metertals. the sheseate Jiessen et #1. lafleesice of Aesidmaat Stress en Petigine 1. inst easyrs essectated wem pese.formlag are ese to ttse facters
in Varlows Carl >est Steele.1 CSP-2(1994).

Serwath.J.4.. Effect of Stiet Feening Wariables em Sending Fis. (0) tamanagemeees plastle defernetten ene (88) a 6sedong soment caissed by
the lhd restesal stress gottera. * ^ - _, plasttc deferusetteeugsa. ICSF l Paris lle-t? f.cyt.(1988)229-2 M

tolbucht.E.st al. Residaan stress and fatiaue Strenctk of
emeld be tagested en letseduce e pesumment shape dange iAereas the,

comerttutten ese to residual stress steeld be affected by eer s es m sent|

Surf ace herteamed Campements. ICSP R D'aris, stress-relles testements. The object of Ibts reseersh ases to3e-t 7 Sept. (1941) 453-419 A teralme the ett of 9sechronel ammealleg en the ser9 ace res1shesI
eEller.It.F. et et.. The Inflessice of Shot FeeninC en the stress and the enreature of poem-formed steel strips.Fatigue tehawler of en Austemnite-Ferratic Stairs-

lesc Steen. ICSP I Farle 34-47 Sept.11993)h79-his. Oftsemat, attuog5
semantw.0.es..et al. Internal asierestress Influence en seeer-

threshend Fetigua Crack 4;rowth #Eust v.tS(19882! 1he seterlot selected for th6s sesestegetten uns a set of 12 standard*

49-52 lin ansetan) Atore *A* test. strtsus libet bed bSGB shot *peteed me$ag OdoetlC&G Condit0 ems.
the resalttag aervatoria mes asesured ess 9 e pav<tste. escemmeter semesee
en en *Eagleeers Steed". [ad strty esas aseed under the a4cremeter
6etwee steps set te ,see tsamerses et M.ca a.f 15.5easser 1 6eusseen
and treasserse redles calcolettees resfactleely. 5he corres og redll
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thest tstice Elmes, sanot usey aeyonet e * e s tas e e *==me- = r *a* ==.= * ** *
. . - ......... w swa +e sweayu ser-gss t s tees i

'latys.af * e,,tg=at was wsed to 4.af tre tut the radt: were sees aahly ladicate that the correspondlag (u'****'t sho"Id he 9' ester ta the
! un it osa f ue both traverses. trasseerse directlea. his *grus with the 8 tad'as 88 e )*'"a asen

radles for the Irteletr5e direction asJ ealy 675mm for thg jongitudladI
Resideal at(so-strugsgs were acasered for eeth strip la ter=> of te* Stace, besever, this bead 6ag also induces stress rolled ofdire < sten

| ' half-swat brudth* si the 289 s-ray dif feacteen line appearia,e at about gg py 3,,gege lg aeens that the es-(tamped values of sestdoel 5aerfa(*1%* 2e wsing Cr radiation. Restomal macro-stsesses were measured estat magre. stress would base she as twee g' ester disparth Whue
a standard t.e-espesure E-ray diffrattoatter tethatgee agate invol=8*g

i
Esechaeaal saacaltrig of the

hg3,41n.)edtriasversediretticas.f ormed ststys has lead to e progresstwe fall te san fase statss esp **the 211 profile and (a radiattoa. Ik preclsten of each st'ess
,c

| age.wes=ent was estentshed (strt aad Caeliseld,1977). $di-surfu e atevt 400M where the easlam stress rettef is abe=4 95t. It should be
; stress mestarement re,.tred entfe,= layr re=evel from eae stas onl - meted tut complete stress rettet con only be achieved t>y esiae very highF

tbls was e4 camp 11st.e4 utth a cheatcal polls % Bag techatque with each layer tegeratures ladiscing eines a phase usasformaWe er re&&W8M'

removal heag at tataed from the correspondtag welght loss. te asu ed g %,,,, gg,,gg ,eg geg gelle,,s e c t llar trend to the c.rvatwe g

. resto at stresses were conused fee the stsess la the removed tapas rettef ulth staI>titsatsen et abont 440%y s e
c

(bere and (mens,19%4).
. |

table til gives the results s' 31** h'seeth as effected by isMhre**g
| Iso <bmaal anneettag was carrted samt to am alt-c8teulatory foemate with

annealtee). ihe esserved sharpeatag of the diffrattlem 11ae with t*(resse
spettaen temperatures beleg held to 24.50C. to senwallag te*eerature is coaststent with both the eellef of twrwaterei

Itts is le k 4'pected as amassilag laducesand of ant (ro-stress.
aggrattom and asetthtIattom e{ dtgle(4tlesas s&l(h art the AeMe seurOs ofRE5ttli ARD DIMD%lDi

;

he res.its of the reds.5 a=as re cat, e. both as-peemed and . ,tated llae broadeatas la peeaed a atut*l-
,

'

.

strips are gleca le table I and the changes are presented as flig.t. The g, ,,gggcal sitiantleses pee *-formed sheet 6 are menaally held 8* p* sit'** ,

es-peeved stalys 16ad a amah greater servature to the transverse ,g g ,g ,,y ,3,gg og ya,ger genyonents. if such (caeeatets weve to .

dietetten (sesa redtes 44e amt thee la the lengttaedlaat direettaa (e on become heated then carvatore tellef womld be restraletd. Ibis rtstreint ;
; resten 678eal. Ihts is a ger.eral chanteristic of peem-forslag with ,,,g y , g,, ,,,, g.,,g,e te tle stresses betag set up at the retalatae

tf e tree of restralet tapased by the Alaea Gawge. Aameallag 16as givea oc, tats .Alch evould betone poteattel sources of stress correslem. A less
,

| e geacrally progresstwe re&caten la swrvature with lacrease ia amaealtag ,t ,,ote<ttve compresstee swfece rest A'83 *4cre-stress la the s& set g
tempesatore (see (99 1). (urvatust relief rewhes abe=t 52*. for the 3,, fuss co 14 ast be *=elded.,

Iransverse directSte as compared to about 4% fe.- the longitandinal !
<

direct 90s. the residual ctrvatore is stall. however, awcen greater f or gogg ggle,
| the transeerse directlee. A se<oad featwe is the asomateus effect at
'

425*( ahtch stwes less curvature relled het =ess foemd to be reproduceble. It **y 8'e concluerd free thl8 w*rt than
It is believed that thls pheessmeguk ls asse(lated =sith prettettatlea. (t) liedromel amatal M d WNWS M N I8 l a

'g*,,",''," $gN, hg,Fwether ste4r will be wwded la order to elucidate the sltwatton. r* I 8'*
4,egg

i3 .2 sa.ees the reselts of E-ray residual must-stness snesserements on an dgregtten3
,as petoed-fereed spectata. %e stress prettle Ikas the charuter6sttC (It) The partial rettet of curvaluet en tsechrenal baatallagi

festeres geaeselly essociated with peem-forming. Ibe peeeed surface h45
1 ts due to the r=8m*4I *I '88 IO*8I 8I'**''*" ' **''*t"#' !

'

a high lasel of (essoresslve stress, abewt -454Wa..Al(h eJuteads le e g gggg ggggtag gg the stable (oneontat of Oc#d #g baenCed b8
depth of 4.10 sum aad them gives bety to balan(tag set >-surf ace tenslle [ _ m plasttC defe87etten.=^

; stsesses. Cantowe tending of the surface oppestte to the eseaed seaface I, ggggg gestdwel surface secre-statsses are auch Int W to the
' has ta.s <ed e s.rfue stress of -l>owa. %ss wratag is also tw g,answ,se dim tl.a et tu rutaagalar states helas >=

source of the Itaear reglen of stress wartetten that esteeds from the 4.orage of -6518Fa as caseased atch -4M eta for the 6

g

lengttedtaal dirt <tlen. Ihts is te sette et the greater .wapeemed serface to abeet 0.20sme belone 14 peened surf ace. Ihe presence e

of restamat tempresstee stresses on both eejor surfaces is the I, g,,.eatw la the transverse directiem (446 aentf D8en). j
edweatageous siteatles that monaally celsts ja es-permed-formed components. g

lable || gives (Ae sesults of 3 ray restenal ma4to-stress avasoreweats |
| made ea the spectaeas ehese curvatort relief was mealered (see fit.l.). *

These results shoe several tateresttag features. For tne as-oceo-foraed
amadtttaa thers is a seAstaatta) vaage of stress tegels for aualaally

| %dratical spu laeas . In the longetwetaal direetten the reage for the
,

pemd surf ace is fran -21e to -512 sra sad from -%) to -leasta la toe'

,

transwerse diegt tlea. Te== esan valve la the longs tudinal dire <tles is e

anath leser , at -d % Mpa, than the -6589Fa ter the trbaswerk dire (Stea.a

Se the case ed tw amascemed susfue the mesa selees are auch closer at
j -160 ead -228 8te respectively for lengttedleal aad traasverse 44rectioms.
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iai. n inino. e.,Ise.hr.n. A ar.n .a 5 rnue nest.s.

' ' " ' ' * "Jtetequa. I. A. *hl l' ace fermism) - A Psoducliam Proces*, A.i.1.M.E.
ledinosal Peer 85 68-le8.19bt. ,,$ g g,, g ,,,,, ,, , g ,, $ , , ,,

s. set. 9 and Caelfield, P.S. tocaelen of Olf fsat tamarter Pses eles Fre nel'~Pd"-G ned Egiemed
in 1-ray 5 truss Analysis *, Advasures in E-s ay Analys15. Cemeit iese temqit. Iranse. L mgit. Traese. 2 N age
Wel .20. pp253 299.1977.

, ,g, ,yy, ,g ,

sksos e. It L. esas Isaas. If P. *stata=natical Correct non fus 5 truss sa
Beauved layers Ia,E. ray Dilerw tien Stress Aas tra ns*, Ag*f ['"y

~ ~

gg}y
**

, ,

A. I.se E. Iransa(temas. Vol. 2M pp577-580. 8%7
A>-pttard -401 -alt -ISI -24 -

JolshCJh -294 -443 -344 -148 33.8
Iable 1 8 sect.ronal Ammeallas asi Idadli of Peen.fa.ned ,4g ,g3 , gy ,g ,3 ,

325kfle. -244 -348 -lM - 35 4 M. 9
8 8"98 8'd83*f.l. l'ase.n rse

As-peeare -42 -674 - 86 4 -Zie -

Cas=481 ion radiiss - see 1 Change radim - um i N age Mm W4 -M1 - 44 - 84 64.6
As-peened 75 4 - 444 -

49 @ -222- -

A.- ewd 653 - M5 . 3;5acile, -323 - le6 - 78 - 63 75.8 g

- 114 682 4.4 397 0.5
. W -%7 -m - 86 7 -M3 - I

A ened 618 - 3% - E e 15 - 33 -4 -M 94.8 '
im ns is.9 n8 n.i g ,. ,,,,,, . , , , , _,4, _l,, .u, .

As pecard 780 - 532 - 4250C/lli - 30 - 25 - 8 - 7 M.5
32SmCfb 415 7 ?2. 4 683 28.4 -427 -641 -174 -294 -

coed 705 - 581 - Asb. asied45 le - 25 - 25 - 6 - 8 95.6 |
/Ih 90) 27.8 820 49.1 -42 -W -181 -234 -

As pened 459 - 38) - 475DC/th - 22 - 20 - 9 - 10 M.I ,-

37%*Cilk 803 29.7 58l S2.5 As-peened -454 -658 -198 -211 -
'

An peemed Ph - #1 - 500eC/It, - 23 -M - 12 - 8 95.8
4(mot / m 8423 39. e 703 52.5 -

I
iAs - pe eme4 644(690)* - 41(482)* - | Table ll! Otanys la %srface Resideal Micro-stsess laduced Iry

42seClin Sm(SMl* 25.6(27.en* 56l(553)* 15.807.6 P | wtw wouns or poen. teemed steei stris..
|

~

As p ened 67e - 448 - -

45e*C/lb 9 35 39.6 684 52.7 Anaealist _
n i u Sre ,2.

''iG:' 9% a5 ;'.|
- 1 P,0 r.' '

> 52 8 - *-e a - -~'a = - - -
As-permed 642 - 437 -

X. 3.M 3.i. 6.5
3gg 3,gg y,44 34,3 g500*C/lb 892 38.9 666 52.4 325 3. M 2.44 M.2
350 3.38 2.38 25.2

* - Oglicata speciaca amatearements. 375 3. M 2.34 34.a
dos 3.32 2.14 E.5
425 3.24 2 64 N.4
e6e 3.29 2.07 37.1
475 3.48 2.08 38.8
540 3.18 8.98 48 L '
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