
Fig. 3-Residual·stress evaluation fixture and specimen 

Results and Discussion 

Lubrication and Su.rface Finish 

The greatest amount of plastiC' flow during the 
swaging process occurred in the bore of the tube 
whert! t.he radial preRSure and the longitudinal forl'es 
were applied by thf:! mandrel. Photomi('rographs on 
t.ran';;verse seetic.ns at. 100 and 500 times enlargement 
were made c::>mparing swaged and non-swaged 
cylinders. No evidence of structural ('hange or 
damage was found. 

The basic mandrel configuration was found to be, 
in general, satisfactorY for all percent enlargements 
at the bore and for all yield-strength values. Slight 
('hanges were made from time to time to alleviat.e 
minor difficulties en('ountered . The velocity of the 
mandrel was cOllstant at approximately 17 21 ipm 
which was established by the particular press used, 

The need of dimensional control before swaging 
in order to measure ac(,urately perc ::mt enlargement 
and elastic re('overy fit the bore required good inil ial 
bore finishes, These initial ground linishes averaged 
27.6 rms microinches for all test~d specimens lwfol'l' 
swaging, and 13.2 after swaging. This yidded an 
average finish improvement in the bore of 521';. 

The dat.a showed that rougher initial bore sur
faces I'et;ulted in ('orrespondingly larger impmvemcnl. 
in surfa(,e finish than did the relal ively sll1oothl'r 
initial bore sUI'fa('es. In general, t.he fini~h lwfore 
swaging was too smooth to permit the maximulll im
provement. in finish to be realized. This was Ull
avoidable due t.o the dimem;ional-('ontl'Ol requil'l' 
ments. The data revealed no ('orrelation of' filli~1t 

with percent bore enlargt!menl and wall mlio for allv 
mandrel and yield strcngth. . 

A study of suitable lubricants was ('.Irl'i : d olll\' 
far enough to make possible I,he U [;~ of' {'xist ill/! facii
ities to nw('hani('ally (lush the mandl' ," t hl'()L!gh t hl' 
shortcr (')I\inders, A molybdenum di'.,l'llid t' SllS

p<'nsion in oil and ('oppel' plating w~'re t.l'ied :1:, lu bri
('ant.s, first separately and, then, ill ('ombill:ll iOIl. 
The bCf: t. lubri('ation as dt'tt'l'll1ined 1'1'<'"' til(;' least 
fOI'(,e required to swagl' was obi ained 1'1'0'11 lIsing I he 
t.wo in ('ombinat.ion. HOWt'VCI', the basic luhl'i{':lnt. 
was appar(>ntly supplied by t.he COppul' in Ihe form 
of a film of relalivdy BOn, mal,t'rial bet.w{'t' ll till' two 
81 id ing smfan's. 

Fo/-cr' R('q;lirt'l1wl//,~ 

In order to describe the fOI'('e requiremcnts of 1.11(;;' 


