
REVOLUTIONS

Gear Coating Raises Scuffing
Resistance to Raise Torque

Capacity
A gear manufacturer has an order for

1,000 pur pinion for use in mall plane-
tary reducers, but hi customer mean to
use them with marginal lubrication and at a
pitch-line elocity and torque that are 0

high they will cause scuffing and prema-
ture failure.

AI 0, the cu tomer want a ingle
lubricant of one vi co ity for thi and
other lower peed reducer in his
machine, and he doe n't want the manu-
facturer to add anti cuffing agents to the
oil becau e of concern about damaging
other parts.

Faced with thi problem, the manu-
facturer could do one of three thing . He
could cu e hi cu tomer' unrea onable
demand -privately, then try publicly to
explain to him the phy ieal limit of hi
imagined gear. He could rede ign the
pinions planets and rings to make hi
customer' reducer' perform at their
pecified peed and under their expected

condition.
Or, he could rai e the gears' cuffing

re istance-and con equently their
torque capacity-by coating them with
an amorphou hydrocarbon-ba ed matrix

embedded with metal-containing nan-
ocry tallite .

The third option i what The Timken
Co. of Canton, OH, i offering to gear
manufacturer. Applied by PVD, the
coating is called ES200.

In lab te t , the coating increa ed a
gear's cuffing torque. Scuffing torque i
the torque at which cuffing appear at a
particuLar pitch-line velocity with a par-
ticular lubricant. Con equently, ES200
ignificantly increased a gear' torque

capacity, letting it operate at combina-
tions of pitch-line velocities and torque
that otherwise would cause cuffing.

The test were conducted by D ign
nit, a technical consulting busine

Located at the Univer ity of Newcastle
upon Tyne, in England. De ign Unit te t-
ed 31 pair of helical gears from Timken
for cuffing re i tance. The gear includ-
ed ground gear; uperfini hed gear;
and uperfini hed, coated gear .

According to the te ts, a gear set con-
i ting of a ground gear and a superfin-

i hed gear coated with S200 had a
cuffing torque 42% greater than a gear
et con i ting of two superfinished gear ,

and 70% greater than a gear et consi t-
ing of two ground gear .

The increase could be even greater
than 70% among nonground gears, ay
Ken Krurnmrich, director of Timken'
Engineered Surfaces Business.

Scuffing can limit the torque capacity
of pur, helical, bevel, hypoid and worm
gear . But, scuffing is mo t likely to
occur in gears operating at very high
pitch-line velocities with high liding
velocitie, ay Carl Ribaudo, technical
leader of gear-application development
and testing in Timkeri' Engineered
Surface Bu ine .

£S200 is available for all gears,

including internal and external spur
internal and extemal helical, ingle- and
double-enveloping worm, bevel and
hypoids. The coating i meant for indu '-
trial application, uch as speed reducer
and planetary gear ets.

Be ide cuffing re i ranee, Timk.en
te ted ES200' effect on gears' pitting
resi tance. According to th se initial
te ts, the coatingincrea ed pitting resi l-

ance 0 a gear' torque capacity ould be
increased 33% or it pitting life extend-
ed by about 10 time, given operation at
a can tant torque.

A uming a tandard gear steel, th
coating i applied without affecting gear
dimen ions or micro tructure and with-
out causing gear di tortion. The coating
i about 2 ~m (80 uin.) thick and i
applied at temperature less than 150aC
(300°F).

The coating it elf i appl ied by
Timken a a ervice through it
Engineered Surface Bu ine .. It
receive cu torners' gear and coats them
via batch proceing with spe ialized
phy ical-vapor-depo ition equipment.

AI 0, Timken can increa e a gear er'
torque capacity with ES200 applied to
only one gear per me h. Thu , a cu -
tomer with gear et of two gear each
has Timken apply it coating to only one
gear from each et. In De ign Unit'
tests, the coating didn't cau e in rea ed
abra ion on adjoining non oated g ars.

Be ide prototypes for lab lest,
Timken has created prototype f r eu -
tamer to field te t in application and
coated gear in low-volume pr duction
for customer as tep in proving 200
to those people.

ES200' hardne can be difficult to
compare with a gear' hardne beeau e
the thin coating can't be mea ured with
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conventional hardne s scale, like Rock-
well and Brinell, Still, Ribaudo ay the
coaling i about 40% harder than a car-
burized teel based on nanohardne s
measurement.

Other companies, uch a. Balzer
Inc., make coating for gear. Compar-
ing tho e coating' effect on gear per-
formance with ES200's effect can be
difficult, though. he effect may be

covered by confidentiality agreement
between the companie and their gear
customer'. Or customer may be unwill-
ing to reveal how their gears are affected
by their coating .

A with other coating, ES200 can let
gear manufacturer develop a higher-
duty product line or increa e life rating.

That ability could be the be t option
to the gear manufacturer trying to create
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J ,000 spur pimons that meet his cus-
tomers' needs.

As Krummrich ays, the manufactur-
er could have Timken apply 5200 to
the pinion for le s than the co t to
rede ign the reducer . Al 0, coating
could be done in Ie time than redesign-
ing. 1'0 a coating that makes the
reducers work has to be beuer for the
manufacturer than private cur ing of and
attempted explanation to hi cu tomer.

CMM Gear Checking
Software

Anyone who ordered coordinate
mea uring machinery from Gidding &
Lewi. L.L. . in the last few months
found a free surpri e in hi package-an
upgraded gear checker.

Sheffield CMM Mea ureMax+
ver ion 6.4 oftware can inspect pur
and helical gear, both internal and
external. Additionally, it can perform
calibration lead, profile, spacing/runout
and topography checks, set reference
frame' and output plot on all Giddings
& wi CMM.

he gear checking capacity in
Mea ureMax+ is not as robust a a dedi-
cated gear inspection y tern, uch a
those old by Glea on Mahr,
Klingelnberg GmbH or M&M Preci ion
Sy tern orp. Tho e y tern typically
can al 0 inspect worms, bevel ,h band

ther parts.
However, it may be an inexpensive

way for ome shops to inspect gear '-
especially those who e gear manufactur-
ing i only in malJ quantities or occa-
sional.

The package, which consists of a
computer-controlled, articulating probe
head and probe, the software and the
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, CO t 53,000. Thi c t i for the
basic and smalle t machine package.

n ther key dif eren between thi
and d dicated g ar che kers i that the
new ftware can al 0 mea ure a variety
of non-gear feature, according to Joe
Zink, manager of oflware development
for Gidding & wis of Fond du Lac,
WI.

"With a dedicated gear he ker, y u
can only measure dedicated gear param-
eters. With MeasureMax+, if a gear i on
a haft and you ant to look at cylindric-
ity, it i. po ible.' Zink ays. "You can
look at all kind. of geometric feature ."

he ea ure ax+ gear che king
procedure i relatively simple, To begin
the pr ce the operator input the gear
param te from a electable toolbar, he
instrument mea ure lead, profile topog-
raphy and tooth pacing in a gear by
u ing a tou h probe to collect data
points. Point are collected along one
face of the tooth. and the paramete are
computerized. Studie can be tart d.
interrupted. an elled or re umed any
number of time .

The oftwarc wa de igned to make
life a little easier for machine hop
well. Bill Fetter, CMM marketing man-
ager at Gidding & Lewis. noted that an
advant ge of the y tern is that it can
make u e of e isting equipment at
rnachin hop.

.. or e ample, a h p ill want to
che k different component of it inven-
tory," he ay, "they can use our equip-
ment to check rna hine covers and hou -
ings as well a. gear .. n

Ith ugh the Mea ureMax+ oftwar
can be a good s lution f r me hop.,
it' not intended f r everyone. There are
till advantage, to traditional gear

in pe ti n tern.
Glea on Mahr ell checkers to ge r

manufacturers, but doe n't deal 0 much
with geometric mea. urement. It in pee-
tion equipment generate an in clute
profile from the ba e circle, the arne
prin ipl that' u ed in manufacturing,
By orurast. ay Bruce W. owley,
Glea 'on produ t manager, CMM gear
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in pection equipment mu t add rotary
axe to correlate with a generative gear
te ter.

MM won't handle every j b,
Cowley says. 'They're good for pri mat-
ic in pection. BUI for making mea ure-
ment for a generative purpo e, there are
till correlation i ue a ociated with

that type of equipment. '
Prj marie inspection involve check-

ing facto like point circle. line' and
features that aren't cant ured,

SPUNEROWNGRACKS
• Thruds. Helical

and Involute
• Straight or Tapered

Splines On Shalts
& Produ~tion
Rolling

2 PRECISION
MACHINE
SPINDLES

• Patellled Motorized.
Boring, Milling,
Grinding & Cluster
Repair or Design &
Build

Knowing pecifically what th oft-
ware can ch ck goes a I ng way in l-
ing thi very complicat d pUI ha ing
d ci ion for buyers of g ar h kers,
Gear hecking oftware from M M
Precision ysterns, for example. can
check for thing that th U er d n't
have print for and can generate param -
ters from which to manufacture new
part, ace rding to &M Precision's
sales department.
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TOOLS

• Helical. Spirt ••
LarDa Involutes.
Aal. ConcaVi &
Spacill forms

• Patented C.H.C.
M,nuflctured lor
Consistancy

BROACHING
MACHINES

• C.H.e.
HalicallTabla Up,
Pull Down.
Surlaca and
Horizontal

• Compllte Turnk y
Setups

Colonial Tool Group Inc. has been a leader in the machine tool
industry for over 60 years. Our reputation can only be maintained
by the manufacturing of all our products in-house, including 8
complete heat treat facility. Let us tackle your tooling needs or
process problems from our previous experience, balanced with
today's ingenuity.

With exchange rates, your U.S, dollars buy more in Canada.

COLON AL TOOL GROUP NC.
1691 Walker Road, Windsor, Ontario, Canada N8W 3P1

519-253-2461 • FAX 519-253-5911 • www.colonialtool.com
In the U.S.A. 313-965-8680
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AGMA to Introduce New
Quality Rating System

AG A j preparing 10 release a new
cylindrical gear a curacy tolerance rat-
ing tandard, to r plac G 2
A88. he [I w tandard wa di cu ed at
the GM Gear Industry Regional
Meeting, held in Augu t in R emont,
lL.

AGMA 2015-I-AOI is a c mplete
revi i n of the old tandard, a c rding 10

Edward Lawson, chairman of the
AGM Inspection and Handbo k
Committee and director of metrol gy for
M&M Preci ion System orp. He ga e
a pre entation on the new tandard at the
meeting.

rs f GMA2015-I-AOI ill ha e
to adjust t quality grades thai are the

Precision ade - Co t Effective
One tatement untb Tuo Objectit es

Dragon Precision Tools from Korea.
oticeable Different. Clearly uperior.

011
DRAGON PRECISION TOOLS CO., LTD.

Represented clusi ely in the by:

oppo ite of what they may be used to. The
n w landard' tol rancing yst m i
based n I a 1328-1. Lik that tandard
and th w rld's oth r maj r gear tan-
dards, MA 2015-1- 01 will use I wer-
numbered grad . to repres ent the smallest
t leran es, while the higher-numbered
grade will repre ent the large t toler-
anc. hi h t qualit g ill be
grade 2 under the new standard,

To di tingui. h bet een gears rated
ace rding to the new tandard and tho e
rated a rding to th old tandard. a
new quality prefix h been introduced
with A 201 -1- OI.Th ne . tan-
dard require. the letter" ,. herea. the
old standard required the letter "Q," 0,

a quality grade of 7 under th n y -
tem w uld be e pre ed a " 7" in tead
or "Q7.'

In addition I the n numbering s s-
tem. A 201- -1- 0 I ill include
ne method f r analyzing profile and
I th alignment. In tead f the K-band
system of charting pr file deviati ns, the
n w standard incorporat s a "lin fit"
method. which i imilar t th m thod
in luded in oth r gear tandard ar und
the w rid. Th ne standard will als
include inf rmation n instrument eri-
ficati n master gears, compo ite testing
and measurement proce calibrati n.

Other rna] r change fr mAMA
2000- 8 include tighter I th align-
m 01 (lead t I ran and the introduc-
ti n of I lerances for t tal index (cumu-
lative pitch) variati n.

G A 2015- [-ADlie pcctcd t be
relea ed toward the end f 2002.

dditi nal inf rmation i available from
GMA by calling (70 ) 6 4-02 [1.0
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