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b. To detbnnine tlrb cuplasim bulga s a t  HYc$O butt 
weld qat'.h@ been subjected to.curfensive bMing htigur. 

NASL WLIWVSICAL PEE191(NG'PROCEWREt (HIR BVIT WELDS) 

4. Th. 8ech8nic.1 peoning p e e  0, dewloped-.for the t of tbe 
fatigue prnpsrties of HY-80 but t  welds is illustrated in F i g c m  1. Z t  in- 
volves the w e  of.t&ree sqmmta peening tools: 

a, A hdspheric.1 now .contouring tool for ujor  .wm 

h is .simklar to  the p re for t ~ f l l l a t  w i l l  doscfiWd in 
(b) , diffaring principally in__t)tr following . . uprc ts i  . 

a. lt10 shape of .the tlrossing tool, 

tioaal use of ,a flattaniag tool. . 

c. 'Iho p g l i  used be 1. mb tho plate 

. S.. 'Ib dotemin.* the' dogme of 
: - tdned .thmgh the w e  of PO& . . butt wel&d..~lata ,mm .fatime i s  

. - y , r t h u r i c ' i t  . p + k i n  03 thi- 
s . r~awcr .in 'frblo L.. Brck mdmsn ladtined .gram 8 
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d u. i n  (b) .bow and thm ground t o  
n l d  rdinforcement. on both sides of ea$t wrldwnt. 

. .  . The grinding fo r  maoval of veld reinforcement w u  done with hu?biheld con- 
grassed a i r  grindeis So simulate ~ h i p y u d .  .conditions. . A horimntal grinder . 
with' a 7" x 1" st.nights wheel w u  .wed fo r  mugh grinding 8nd a vmticr,I 
grinder with a 6n cup whwl wm wed f o r  finishing. . . 

6. The s p d m n s  were tested. i n  the.NASt Plate Fatigue MIckinr d r r c r f b d  i n  
r e f e i e n b  ( f ) .  jlhls.machine supports .the specimen u r simply supported 
p la te  along two opposite edges and applies a pulsating, uaifonrly d i s t r t -  
buted pressun t o  the  lower face of  the specinen, thu?r.producing cyclic 
s tmsses  which v a q  froa zero to a specified maxi . N0.in.l q u i v a l e t  
e l a s t i c  s t r e s s  is wed for . r t r ss ras  greater .than the yield strength o f  the  
t e s t  materirl. Tho t l i e  rite (I2 ycles/min) t 

qmcfmrn is taken to  
eflection. Noamally 
incnnsed by 160% ovor - 

. . 
i 

RBSUtTs 

7. The fatigue resul t s  o b t d w d  gron the six butt welded rpecirun, tested 
'ma presented i n  Table 2 md Figure 4, md am co .those of t o e  
f i  Ids i n  Pigum 5. All specimen+ worn i n i  t igue tested 8t 

n d n a f  . a t n s s .  of 80,000 pi. A brio2 f .the nrults 
ob at .thin stress l e w l  i>'& fbllous: - - . . 

& - P a t i p r  l ives  of '  18,000 ,md 17,100 syetes; . .  
n j o r  c b&h rplcinenr. ... . .. ... .. . I 

b. - Subjected t0,fatigw f o r  lo 
the  fa t  eldad*' spadnsnr with no signi 

" " . in  .deflectitin and no u j o r .  cracks: t i r y  stopped so tha t  rp 
wed fo r  supple0entwy tests. .. - 



SUPPLEmARY , s !  . . . 
8 S i n o  the peened** specimens did not fail during fatigum .t.stint at 
80,000 pi, aupplamontary t e r t s . w r r a . p d m d .  .Those t e s t a  sad the sub: 
squent  results are ri follons: 

8. Peened" Specimen 15882MP' (after 250,000 cy;cl;s a t  80,000'~ri) - 
subjected t o  additional bending fatigue a t  100,000 psi. 
&suXts: (1) Roached 10% increase in drf lrct ian a f te r  120,600: cycles Ad 

100% af te r  131,780 cycles. 

(2) Cracking ocarmad .in 
h weld 8ma-q.SO0 P 

b. w k  Peenedn ~ p c i i m  #58ESMP (afte, 180;ObO cycies a t  ~ , b ~ ~ . p a i )  - 
explosion bulge tested a t  0.F. 
Rbsultsf (1) Explosion bulge propertLes wen below the 

of "8s welded" mfat iHed welds: however, 
grse of toughness w a s  retained (sea Pi 

: Suppleasntay work t o  be raported a t  a latm date indicrtes that two 
wdrmira l ly  peened HY-80 butt we1 which were not subject 

showed explosion bulge artier quivrlmnf to  ar 
ats. 

ewSxaJS 
. . 

O. A mdification .of the .NASL aechmicd 
veloped for  H Y - I  tee-fi l let  
m-80 butt  welds. This pro 
fatigue l i f e  of m tIY-80 bu 
the procedure is rapid, 
shipyard sk i l l s  md equi 

10. 'Ihe occurrence of 8 weld deposit fa t i  
t renowd" specimen (noted i n  para 

. i n  tfie weld b i t  rather t h ~  a t  UH toe of the hid. Iktr-w b. at- . 
t t ibat rd  t o  thr changes tn stress 

' tb ction .in. wold sretiar thi 
fo t. 
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12. .1t is re ded that the NASL mahmical pegaing procotlulr Cfot butt 
wel*) described herein be considefed as a prrntical and effactive gthad : - for increuing the f8tityur l i f e  of HY-80 butt a d s  ever, final mcoa- 
wndatiaru relative t o  rppliurtiian a oonipg .prdCodum 
t o  butt and r i i i e t  wlda w i n  be desa led i fkk a m -  

lat ive t o  dotsrdaatiosr of.. my poasibla d ~ l o t e r i a s  offoets on 
~ U O  t o  p e ~ l n g .  

IS, M a 1  fatigue testa of wrchaaicoiiy peened butt oad f i l l e t  welds am 
t l y  being coaQIctod r t  the lbriveaity of I l l ino is  undor BUSHIPS contract 

N O ~ S - W ~ ~ O ,  . 
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FIGURE 2 - MACRO-SECl'XCN OF PEENED IN-80 BUTT WELD 



b i t i o n :  Plat 









SIDE A SIDE B 

% REDUCTION 6.56 5.55 . 
IN THICKNESS 

LENC;I11 OF 11" 5-3/8" 
CRACKS 2-1/4" 

FIG. 78 - Close-up of specimen a f t e r  f i r s t  
shot showing cracks a t  t oe  of 
weld 

SHOT I2 

SIDE A SIDE B 

*i REDUCTION 11.72 11.70 
I N  TIIICKNESS 

LENT;I)I OF 23" 10-3/4" 
CRACKS 

FIG. 7B - Specimen a f t e r  second. shot 

TEST ODNDITIONS: Stand-off distance, 17"; Pcntoli te charge, 24 Ib; 
era ture  of specimen, O*F 
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