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hen manulacturing hardened steels, when should

vou use hord torming and when should vou use

grinding in today's production? After the parn s

heat-treated, vour options are limited, however,

foclny’s technology may be opening more doors than vou realize

First, we will see how hurd lurning is becoming more popu-

Lae in today’s manofacturing enviromment. Second, we will lnke

i look ut how technology is improving grinding to compete
effectively in the corrent marketplace

The Advent of Hard Turning

U= of the reasons |'|;|_=."1{ TUrTIme 15 COnIng o the forefront
of manufacturing is hecause [~|‘-|]-|r- are rying Lo reduce the
leael times it takes 1o get a part from raw material (o the cus-
tomer, I's a lean manufcturing initintive.” explained Brion
Ferguson, applications engineer at Hardinge Ine. “The thing
you can do with hard tuming, that is difficaill to do with grinding,
is vou can start with a selid blank material and produce a
fingshed component complete on one mochine,”

He noted there are several steps in traditionnl grinding that
can take days to finish a part. Now hard turming technology can
|'|'II|I||.|I1' tlyesss Aleps.

*“With grinding, vou would typically roagh the matenial on a
lathe then send it 10 a heat treatment operation. Then you
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wonld brng it back and do-several gninding operations to fin-
1ah it In hard turming, vou stad with o pre-hardenesd material
and moehine i1, You can skip severnl steps and setually cut
dlaya out of thi e edg,”

[y deciding if grinding or hard turning best suits vour needs,
Farguson said vou need o evaluate your requirements helore
|||'||~i|:1 ing the prart.

“Choosing hord  torming 85 eeally application driven,”™ he
added. “1ts dependent on the part. Grinding is better suited if
you have really thin walled parts or pars that are delicate from
o croshing perspective. I vou have a surface finish that
requires a different type-of texture, for l':{;llllpll'. whem you tum
vou're creating a thread. When vou grind, you get a cheeking.
I vou look at 1t under a microscope, it would be a pitted sur-
j‘ll_l'l' |'i||i-|:_ W |||'1| Vil ||n|||', Vi gl 1'hr:—-:—--l:'|.H'I'Jl.ill|.' .'ell]'t.:J{'r'
finish. If this part has ol lubrieation near if or running across
the surface, the tumed part would actoally serew the ol
through from one side to another, With grinding, the il would
] weloed,

“Places whers hand tuming is very well suited is when you
have complex figiures, such as contour radii, angles and diam-
eters all on one part, Herd turming can do that in one setting.”

Besides the actual process and efficiency of hard turming,
Ferguson-said this type of machining is guning populasity
because the overadl funetion i= less expensive today.

b Tl there because it's pitted or eross-cl

B



Hard Turning vs. Grinding

Hard turning

“It's becoming more popalar because hard tuming is ustiad-
Iy less expensive to do becapse il 15 faster, the machines cost
less and operator learning curve s less, The operator has to
learn the one migehine and the one machine does it all.”

While ||.;|||||:|;_l| -|:||'|'i;l.|i'.‘l'- i '?'_li.luii.l'.: a= well s hard turm-
ing, Fergison said srinding is becoming more specialized. Al
the same time, hard toming also offers smaller benefits tha
e het timessavine and enviconmentallv-frendlier

“When vou grind, vou get a lot of fine particles. You have (o
elean it out and have o special filtration unit, which you haye
to clean regulacly. With turning, vou're producing steel chips,
which are much easier 1o dispose of or reeyele,”

Althoteh Ferepson said he has seen the hard teming mar-
ket increase over the past several vears. Hardinge recently
released & new product that takes hard tuming 1o & new level,

“HydraGlde takes our turning maching to a higher level ol
fuming. It o new development in the world of hard mrming in
||:1- I'_.I.g-l 1'{:-|_||__r'§1, ViEdTrs. It Jll'll'.lllr"- better -i.;--iIII|F.IrIL'_ and reduces
vibration, Yibration catises the mserts o wear laster and hard
turping insers can be expensive. Parts we could not do two
viears geo hecanse of this vibration, we can now do: Parts thiat
hai a lot of very aggressive interrupted cuts did not lend them-
selves well to hard turming and & shadow would form where the
(ol climbed in and o of the ent. Now we can produce these
parts without the shadow, something we haven’t been able 1o
o before,”

The patented HydroGlide linear suidewny svalem is used on
Hurdinge's line of Quest GNC lathes. Unlike, conventiono] box
wiys. ball linear guides or roller linear guides, the HydroGlide
system features mo metal-to-metal contact, The puide trucks
v on g thim cushuon of hyedraalie e pricler !IIEJi pressime,
Ihe end result 12 woro puideway wedr.

“Ope of the things | like to poist out to people,” said
Ferguson, “is that machine structures are critical. The more
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difficalt the part, the more importan thie machine construction

b rimies,

Which Way To Turn

Vs mentioned, there are still plenty of dpplications at which
waeh hard turning and grinding excel. However, the material of
the part that needs to he tumed should be taken into consid-
ernlinn WIang other |---|r||le|I-||1-

“El‘|[|.i ||j[||i||_=l_' will |||u||._||||'. .I“l'-:'l the siules of precison
erinding machines but to a lesser extent than one might think,”
explained Mick Burdett, grinding specinlist wt SMS Machine
Tools Lid. “The problem with hard tuening and milling is that
it 1= strueturally mueh horder on the materinl being machined
l'h|-|'|-iu|'|-_ |'--.||:'1'1;||J'\ 1.||| 1:|Il' TR T R T industry. :_'I'I-’lllllll'. will
still be the finishing method of choiee.”

He added  that
evolving the ginding process ns

L 0 - x () ||1I-.II|I'.'_\. 1=
“Grinding will
weell, which makes the process more
elficient than in the past
“Grinding  has

lose some high
|||."-ll ||_1!‘||'II

towards CBN and 50 wheels where
little or more mireqient dressing 15

production jobs

to hard turning required,” <aid Burdett. “Stock
— removals are just us good s hond

and “"“"lg- but iurning in many instances. Also,
many cylindrcal parts and punches

with the emer-

festures mnid

still be ground in

specially configured machines.”
Specialized applications such ns

‘rone” |'-|I|Ilt!

have
thereforn

gence of even

more exXOotic fine finishes (below four micro-
- i||| ||'| u.i“ :-h” r---|:|i1|' :.'Jilv“l':_ﬂ =
materials and well as obiain mundness values of

20 micro-inchies or betler
“Opee 4 part is held in o chuck or

ceramics,

collel, its roundness can anly b as

grinding  will good as the bearing in the head-
i stock, Usuaally the faster thiz =
SUrvive and rowted then the roundness deterio-

. rutes, All Jones & Shipman cylin-
El[}ilﬂd in the drical grinders, for instance, are
tested for live spindle grind of 20

All Jonea &

Shipman surace srinders are tested

marketplace.”
fe=——————=|

nal axis and four micro-ineh in the eross (z-axis).”

I ,.:dflili..ur H]M |,|_||p'¢-|| melerials are hetter suiled for ,'.'_!'II:('.-
ing than turning at this poinl

“(rinding will lose some high production jobs o harel turn-
ing and milling,”™ said Burdett. *But with the etmergence ol
PVEN more |'_\,|||i._- meterials and ceramies, :_'FI.'I||IrI'..'_ will survive
and expaned in the markeiplace.”

||'|i._'r||—i||| I or Letter.

L Twi imcoe IIH'|I i rl"ll' ||||!.-‘:||'||'|-|'

Effective Grinding

“In hand stase, VIt always el i ;l'm||. It takes a Very I.-'Irl:_'
bume as s a very said Deo Persaud, harnd
department supervisor at Exacta Precision Produets Lid. “The
inilustry has come up with hard edge hard turniog 2o we can
hard turn parts using a ceramic and dismond tools to finish the
part in less than a quarter of the tme it would take o grind.™

Grinding specialist John Munley, of Machine Tool Systems,

sl prll1'|'=:-,“




rearure Hard Turning vs. Grinding

-:'.!r--r'-! wilth Persaud

“Histarically, you grind,” explained Manley, “I%s all vou do
iy heat treating o part. 105 just too ough o moterl o tey 1o
e conventionnl lathes and mills: So vou would alwavs zo to o
grinder, which can take considerable time. [t% not a preferred
method of finishing a part after heat treatment. 1 you could,
VL nq-l]!d .||l.1..|'-.- it 1jlr' !.I-|||'| Ml o |..|||||' 0 I||1i[ J-l'-:',lll--e' il
traditionally takes the matenal off faster than a gnnder will
Depending on how hard the piece 15, what tolerance: and what

surface finish vou want, you may be able (o do hard tuming or

LR TERY |||' [T |-|| I givs Do o ;:r1:ll|l'l..l

However, today’s machinery can up the productivity of gnind-

ing hardened parts so grinding 15 again a viable alternative. It

Ul depends on the user’s requirements for his or her part
Exactn Precision Produets Lad, recently implemented two

Studer grinders 1o assist in finishing the part. Since inplemen-

tation, the
|

has f{ound increased productivity,

||ll' ased set-up ime and lead-times for ginding parts.
“Today, the CAD/CAM ]r1.-.||

machine with little

|'||HI£'.'ITI'|

i electromeally o the

Ireim

II|II||II.I mliom ENEITIEerInge.

Manley.

“Moking a com 5 a very long process.” added Persaud.
“Once the cam is made, you have to set it to make sure the cam
ftor vou fimsh testine that, vou
can then [t 1l o operatuon You don't have o do that with

opying the part comectly.

Studer grimders. We get the drawing, it goes into the machine,
loads it in and starts right away. You put a heat-treated blank
in and away you go

Studers S

|
Tidd &y |I|:l!|'1|'.|| grinonge

32 was designed as & highly productive CNC exter
machine for small and medimim-sized
workpieces for production grinding. Fited with apecial soquip-
ment, il can be gsed for efficient and cconomical ganding  of
form punches

resd I‘I;I'Il

implementation of Yitrified Cubic Boren

“In the |.l.-|-|. one |.'r||.ri||-;,-_ wheel lasted |||r;-1--:.;:.HI"
Persaud, “Due to the
Mitride (VIT CBN)

severn months

wheels on onr Studer, one wheel lasts about
[his saves gboul 80 hours of downtime over-<
wieeks, [t minimizes labor eosts, machine expense and the los)
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Grinding
ability to moke parts.”™
Manley added this new concepl is a jusi-in-time nitiative
Lhat {iill-illi'- i !.-.lll,. |-Il||I'| --n|||,-i |||'._||-h'1':lr| i |||._|I|L--._ in less than
L minutes.

“Instead of sending the punch to milling, turming, heat-treat-
cam-operaled gnnding then finish grinding, now il comes
heat-treated blank straight 1o the machinge,
Complex parts are now genealed in & single machine serveral
mnutes, rather than hours, luer™

froom 'a solid,

4 technological sdvancement is the srinding wheel iiself. In
the past, to adjust the hardness of the wheel. explained Manley,
pie wheel had to be taken off and replaced with another to sui
||||' |l.|||

*We make the wheel act differently by changing the spindle
speed of the machine and CNC control, There is also o whieel
change assist deviee so there is noorisk incdropping a valuahle
VIT CBN wheel.”

Studer’s lotest model, like
horse power so it can manufacture IEI'IL'“."':I hyidro forming-style

the one ot Fxacla, also pse high
punches economically

“Studer is much better than a standard CNC punch grinder,”
s Persaud

oW I|u'} I.|k|'

e 8 1 ||IJI|1 ||r'- [||||L ol ;_:'H 1|5i||l|||'--- L ;_"'_||u.:.
about mine minotes o grnd,”m
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