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BY JOHN D. MANLEY

Reducing stress on aerospace parts post-3/11

As most readers are acutely aware,

the acrospace icdustry, espectally

post-Sept. 11, now faces tough regu
lations. Similarly, manofacturing
.'III!iE‘.l;l.:l.!l:"- in the aircraft industey
MUsE meet .-[:'.:rlgrl'l-" |'['L|'|||!".'||]L'|.|T'|.

As outsiders, we often assume that
this engine of the econamy runs
flawlessly, but in realiey, it is 4 chal-
lenged industry facing global com
petitive stresses. Mare relevant 1o
this artcle, however, are the stresses
encountered by subcontractors’ parts
in fhieht, and how these stresses are
overcome by processing parts with
sophisticated grinders

Axial, rorsional, compreisive and
thermal stresses all come into play
during flight, From the moment a
plane takes off, the landing gear strues
compress and extend, experiencing
phenomenal load tactors, The wing
flaps and radder rotate under enm
mous stresses while their accompany-
iy hydranbic acrators endure mered-
stpnaflcantly

ible pressures. Bhoss

though, the furbineg’s shufrs, blades,

vanes and the encompassing housing,
undergo sipmificant thermal stresses,
S0 how does the derospace inclus-
I‘E}' combat these stresses® The num-
ber one method 15 to avond enhane
ing the “weakest link”, e, don’
introduce stress 1n the manufaenir-
ing process. Having sharp inside
radii an shafts, marred chrome sur-
faces on cvlinders, or recast lavers on
EDM-generated blade/vane surfaces
15 troublesome '['-r:imhng, i 11.1:‘!]1|r-

mented correctly, offers controlled

in-teeds, massive canlant low and

the abiliry to contour the chosen
torm while mamramning a fine sur
face finsh.

MNumerous AETTSPECE (TS Tt dra
matically affected by prinding.

UI'I'lJH'.':_' of turbine shafts, for
example, allvws chrome phating to be
kepr to an optimal and consistent
depth, unlike turning where finish
and stock removal results can fluctu
are greatly

Creep- feed grinding of vane wod

blade root forms generates complex

trom a CAL profile; The firashed
result 15 a4 burn-free (no thermal
stresses), consistent part.

Lastly, turbine housings, requiring
miltiple }'.lr;’l]]l'l lociating surfaces,
are well suited for rotary table
grinders with universal wheel-head
setups that provide tight concentrici-
£y, ]-r'.u{i1:-lu.1|]_1.' ground 1 muleple
setups, these parts are now processed
m a single productive chucking,

Probably the greatest change
affecting the acrospace indusery is

Behind closed doors the aerospace industry is a far
more complex industry than the public perceives.

five-axis forms withan 0.00017 form
F:Tlll-llr.'. which dimensional -1.a|ﬁ§|.|:_l,
traditiona] chipmaking longs to
achieve

Lnlike malling or broaching, there
5 10 |'||'|.'|| 111] I.\.'i'lf'r:::lf':lr 'I.'r'lTh LT
plex cutting tools and broaches that
are often very expensive and lead
The life

cepecially in difficuls

timte 1nrensive af the
broachesz,
materials such ad Inconel 100, with
michkel

i i ¥
CLETE G WAL I B I|I|J||L GO oniine-

very ||I|_'.h vontent [qee

tools/glossarvhrml then search me

alsfelossary/Tnconel), is so puor that

rough prinding of forms is becoming
the only viable alternative

With creep-teed grinding, a con
ventional abrasive ar virrified CBN
can be sculpted to the desired “roo
form” instantly with o turbine disk
dresser, whose form is downloaded

rited under ONC contral

and g

the trend rowards automonyve manu-
Facturing technigues. Large-scale
manuficturing, where manufacrurers
pre duced TIRLO00s of similar blades
each vear, 15 being replaced with
responsive quick-change work cells
ol ven "'llI‘]'.‘“f‘l'ﬁ.‘l.l.‘:]j:H o more. Cosl
effective subcontractors. This philos-
ophy has become realiry, dramatacil
Iy changing ald ways,

Behind closed doors the acrospace
industry is far maore complex than
the }-ut"l:; perceves. [t 12 driven by
stressful applications, filled with
grinding requirements, and conting
lﬁl\lj' J"Llh]'l'_'l.i TII'-\':H'L|.:\ t?'-‘l.rl_J'l "I:ll'r\"l'l'
sizing, 1t's an exciting, but changing
business, with opportunitics tor
those who are willing o invest in the

approprate technolopies
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