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KISSsoft 

Introduces 
New Features 
with Latest  
Release 

continued

Tooth contact under load is an 
important verification of the real con-
tact conditions of a gear pair and an 
important add-on to the strength cal-
culation according to standards such 
as ISO, AGMA or DIN. The contact 
analysis simulates the meshing of the 
two flanks over the complete meshing 
cycle and is therefore able to consider 
individual modifications on the flank 
at each meshing position. 

The tooth contact analysis (TCA) is 
therefore mainly used to reduce noise 
that is caused by the effect of shock 
load at meshing entry due to elastic 
bending of the loaded teeth. It is fur-
ther used to optimize load distribution 
by analyzing the effectiveness of gear 
profile modifications considering the 
misalignment of the gear axis due to 
shaft and bearing deformation under 
load.

Basic Calculation Method
The tooth contact analysis simu-

lates the meshing contact assuming a 
constant nominal torque. The calcula-
tion procedure has been defined by 
Peterson: For a given pinion rolling 
position (rotation angle f1) the cor-
responding gear rolling position f2 is 
determined with an iterative calcula-
tion (Fig. 1).

The calculation considers the local 
elastic deformation due to several 
effects and the corresponding stiffness-
es which appear under load: stiffness 
from bending and shear deformation 
c

Z
, stiffness from Hertzian flattening 

c
H
 and bending stiffness of the tooth in 

gear body rim c
RK

. 
This calculation procedure is 

Figure 2—Stiffness model according to 
Peterson and KISSsoft 04-2010.

Figure 3—Decreased rigidity on the 
side borders.

Figure 1—Tooth contact analyses 
according to Peterson.

repeated for the entire meshing cycle. 
Comparisons with FE calculations 
showed a very good correlation.

The final stresses include the load 
increasing factors calculated by the 
standard, such as application factor K

A
, 

dynamic factor K
V
 and load distribu-

tion factor Kg in planetary gears or 
gear pairs. For the tooth root stress, 
the gear rim factor Y

B
 according to 

ISO6336 is also considered. 
Before the release of KISSsoft 

04-2010, the load distribution factors 
K

Ha , K
Hb for Hertzian pressure and 

K
Fa, K

Fb for root stress were consid-
ered. This has been changed for the 
enhanced tooth contact analysis.

What’s New in Version 04-2010?
With KISSsoft 04-2010, the TCA 

for cylindrical gears has improved sig-
nificantly. In addition to the preced-
ing releases, the stiffness model was 
extended to better take the load dis-
tribution in the width direction into 
account, which is a significant charac-
teristic of helical gears, but also other 
effects are now considered, finalizing 
in the 3-D display of results.

Coupling between the slices. For 
a tooth contact between helical gears, 
the meshing field is different than for 
spur gears. The contact lines for a spur 
gear are parallel to the root line, and 
herewith also the load distribution in 
length direction is uniform. The con-
tact lines for a helical gear are diagonal 
over the tooth, which means the load 
is not uniformly distributed over the 
length of the tooth. Still the unload-
ed part of the tooth has a supporting 
effect and influences the deformation 
of the tooth as well. This supporting 
effect of the unloaded areas has to be 
considered for the contact analysis of 
helical gears. 

For this purpose, in KISSsoft 
04-2010, the gear is in lengthwise 
direction, divided in slices. The single 
slices are then connected between each 
other with the coupling stiffness cc so 
that a supporting effect between the 
slices can be considered (Fig. 2). 

(1)C
Pet

 = f (C
Z
, C

RK
)
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from the user. However, the single 
coupling stiffness c

C
 is defined in a 

way that the system coupling stiffness 
is independent of the number of slices 
and therewith also independent of the 
user settings. 

In Figure 4, the same gear calcu-
lation is compared between KISSsoft 
04-2010 and the previous release. It is 
a spur gear (helix angle b= 0°) with 
a larger face width for the pinion (b1 
= 50 mm) than for the gear (b2 = 44 
mm). The supporting effect of the 
unloaded face area outside the meshing 
contact causes an increased edge pres-
sure within the meshing contact. This 
effect can now be considered with the 
coupling stiffness between the slices. 

In the previous KISSsoft releases, 
the forces remain constant (Fig. 4a), 
whereas in KISSsoft 04-2010, the nor-
mal force at outer ends of meshing 
contact is increased (Fig. 4b). Note 
that Figure 4a shows the pinion face 
width b2 = 50 mm, whereas in Figure 
4b only the common face width b = 44 
mm is displayed.

Decreased stiffness on the side bor-
ders of helical gears. For helical gears, 
the tooth may be cut by the cylindrical 
bodies (Fig. 3), which results in reduced 
tooth thickness s

red
 compared to a tooth 

that is not cut having a tooth thickness 
s

n
. Whenever force is applied to the 

tooth with reduced tooth thickness, it 
will result in higher deformation due 
to lower stiffness. This effect is consid-
ered with the reduced coupling stiffness 
c

Pet_border
 for the slices of teeth. 

In KISSsoft 04-2010, the follow-
ing formula is applied, which is also 
verified with FE calculation and other 
established software. 

(2)

The coupling stiffness c
C
 is defined 

as follows:

The coupling stiffness is related to 
the contact stiffness and hence individ-
ual for each gear pair, and is verified 
for different gear types with FE calcu-
lations and other established software. 
The number of slices A

sec
 depends on 

the accuracy setting which is defined 
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Figure 4a—Previous KISSsoft release 
shows constant normal force (line load) 
over face width. 

Figure 4b—KISSsoft 04-2010 shows the 
increased normal force (line load) at 
edges of contact area.

cC     coupling stiffness
 Asec Number of slices

In Figure 5, the same gear calcu-
lation is compared between KISSsoft 
04-2010 and the previous release. It 
is a helical gear (helix angle b = 15°) 
with the equal face width b = 44 mm. 
In the previous releases the effect of 
reduced coupling stiffness at border 
wasn’t considered; therefore the nor-
mal force (line load) at border isn’t 
increased. In KISSsoft 04-2010, the 
normal force at the start as well as end 
of contact is increased.

Revised calculation of tooth stiff-
ness of helical gears. For helical 
gears, the contact stiffness c

Pet
 follow-

ing Peterson is calculated based on 
the effective tooth form in normal sec-
tion. In earlier KISSsoft versions, the 
tooth form was based on the transverse 
section multiplied by the factor cos 

c
C
 = 0.04 · A2 · c

Petsec

Figure 5a—Previous releases don’t 
show higher normal forces (line load) 
at ends.

Figure 5b— KISSsoft 04-2010 shows 
higher normal forces (line load) at 
start and end of contact.

2_
n

red
PetborderPet s

scc ⋅=

cPet_border		 coupling stiffness for slices with  
  reduced tooth thickness 
cPet standard coupling stiffness
sred reduced tooth thickness at border 
sn standard tooth thickness

cPet stiffness tooth root following  
 Peterson 
cZ  stiffness from bending and shear  
 deformation 
cRK stiffness from deformation   
 through rotation in the gear   
 blank
cH stiffness from Herztian flatten- 
 ing following Peterson
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continued

b, which is a less accurate procedure. 
Therefore the results slightly differ 
between this and older releases.

In Figure 6, the same gear calcu-
lation is compared between KISSsoft 
04-2010 and the previous release. It 
is a helical gear (helix angle b = 15°) 
with the equal face width b = 44 mm. 
In KISSsoft 04-2010, the tooth stiffness 
is slightly different from the previ-
ous KISSsoft release. Since the trans-
mission error is strongly related to the 
stiffness, the transmission error slight-
ly differs, too. 

Load distribution considerations. 
In previous KISSsoft releases, it was 
not possible to consider any unequal 
load distribution correctly since the 
slices were not coupled. Therefore 
the load distribution was added tak-
ing the factors KHa, KHb as well as 

Figure 6a—Previous releases calculate 
slightly higher tooth contact stiffness.

Figure6b—KISSsoft 04-2010 calculates 
slightly lower tooth contact stiffness.

KFa, KFb (ISO) and K
M

 (AGMA) 
from the standards calculation. These 
were multiplied to the stresses from 
the tooth contact analysis. In KISSsoft 
04-2010 these factors are no longer 
used. However, the displayed stresses 
are still multiplied with the applica-
tion factor K

A
, dynamic factor K

V
 and 

load distribution factor Kg in planetary 
gears or gear pairs.

In Figure 7, the same gear calcu-
lation is compared between KISSsoft 
04-2010 and the previous release. It is 
a spur gear (helix angle b = 0°) with 
the equal face width b = 44 mm. It’s 

http://www.geartehnology.com/ctr.php?source=EGT0910&dest=http://www.earesteelamerica.com
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Calculation of Hertzian pressure. 
The calculation of the Hertzian stress 
is based on the Hertzian law in the 
contact of two cylinders. This gives 
realistic results in most situations. 
However, a problem is encountered 
when the contact is on a corner of 
the flank, i.e., corner at the tip diam-
eter, corner at the beginning of a lin-
ear profile modification or corner at 
the beginning of an undercut. Then 
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of solutions that we have to offer to all 
gear producers for all processes and all 
applications. The ‘goal’ is to help our 
customers improve quality, increase 
productivity, reduce costs and more 
effectively compete in their markets.”

Says Reishauer’s Richmond, “It is 
our goal to showcase our company and 
its capabilities and demonstrate how we 
stand behind the claim that we offer the 
‘lowest cost-per-piece’ hard finishing 
process on the market today, bar none.”

As for Koepfer, says Gimpert, “Our 
plans are to introduce only new or 
advanced technology.”

And says Great Lakes’ Mackowsky, 
“We have a 20 x  50 booth alongside 
the Höfler and Fässler booths, so we’ll 
probably have the biggest showing in 
terms of floor space. And the equip-
ment there, there’s probably four mil-
lion dollars in equipment on the floor. 
It represents a huge expense for us and 
is kind of an indication of our com-

mitment to the AGMA, and hopefully 
we’ll have good participation by heavy 
industry. And we have some really 
great products, anyway. Hopefully, 
with the downturn in business, people 
will have a little more time to com-
mit to the show and send more people 
and spend some time at the booth and 
maybe spend more than a day.”

Moving on to another show- and 
industry-related issue, wind power just 
can’t seem to catch a break. Despite the 
Obama administration’s firm support 
for its place in the alternative energy 
realm, the state of the global economy 
has put the skids on most continued 
development. In contrast to the wind 
turbine buzz that energized the 2007 
show, its impact will be considerably 
muted this year.

“I think the market reality is as 
we’re hearing—that there is signifi-
cant difficulty in getting financing for 
wind power,” says Franklin. “If you 
are a company looking to make a wind 
power gearbox, you’re probably going 
to have some difficulty in acquiring 
financing right this minute. The last 
time I went around and talked to people 
in the wind turbine business, money 
was extremely tight; demand is obvi-
ously not quite there. All sources of 
energy dampened down in price right 
now, and wind turbines are reflecting 
the same thing as far as I read.”

Monument Circle (courtesy of the 
Indiana Convention and Visitors 
Association).
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Measurement  
Software
PROJECTS PROFILE 
TOLERANCE BAND

The eCAD electronic overlay pack-
age from Optical Gaging Products, Inc. 
(OGP) consists of software and internal 
comparator hardware that enables a 

in the machine controller measures 
the pressure, which builds up between 
the hone head and the wall of the part 
being honed. As the diameter of the 
part gets larger, the pressure drops. The 
gaging system circuitry built into the 
honing machine measures the pressure 
and translates it into a diameter. The 

machine is set up to hone to a certain 
diameter and automatically stops when 
that diameter is reached.”

The PH tools have multi-stone tool 
heads that are custom-designed; the 
number and placement of stones is dic-
tated by the application. Bayonet air 
connections on the tool heads help ini-

tiate fast changeovers. The tools can 
connect to the rotary feed system of 
Sunnen’s SV-310 for precision stone 
feeding or the linear feed system of 
the SV-500 for two-stage roughing 
and finishing applications. They can 
also be used with other manufacturers’ 
machines. They include three abrasive 
options: metal-bond superabrasive (dia-
mond or CBN), conventional abrasive 
(aluminum oxide/silicon carbide) and 
plateau brush (abrasive impregnated 
filament). 

For more information:
Sunnen Products Company
7910 Manchester Rd.
St. Louis, MO 63143
Phone: (800) 325-3670
Fax: (314) 781-2268
sales@sunnen.com
www.sunnen.com

Prod News pgs 14-25.indd   22 11/17/2009   4:00:56 PM

an overhang design, meaning the gear 
is outside the bearings. This results in 
an increased load distribution factor 
according to ISO standard calculation 
with KHb =1.27 and KH =1.0.

The tooth contact calculation is 
done without considering any mis-
alignment of the gear axis; values for 

deviation error and inclination error 
are set as 0. In KISSsoft 04-2010, flank 
pressure and root stresses are lower 
compared to the previous release. For 
a realistic contact analysis, the gear 
axis misalignments should be defined 
with shaft and bearing calculations, 
i.e., from KISSsys.

Figure 8a—High pressure peak due to 
no tip rounding.

Figure 7a—Previous releases consider 
load distribution factors in tooth con-
tact analysis.

Figure7b—KISSsoft 04-2010 doesn’t 
consider load distribution factors from 
standard calculation.

mailto:sales@sunnen.com
http://www.sunnen.com
http://www.geartehnology.com/ctr.php?source=EGT0910&dest=http://www.faessler-ag.ch


www.geartechnology.com     September/October  2010    GEARTECHNOLOGY 17

continued

 P R O D U C T   N E W S 

Figure 9—3-D presentation of stress 
level. 

Figure 8b—Much lower pressure with 
tip rounding of 0.5 mm.

the radius of curvature becomes very 
small, which results in a high peak of 
Hertzian stress calculation. This is not 
a realistic issue, because the part of the 
flank near to the corner will be joined 
in the contact. An algorithm checking 
the joining flank parts and increasing 
the radius of curvature is implemented. 
However, it may be that high peaks 
still remain. KISSsoft recommends 
adding a realistic radius to the corners 
and using circular profile modifica-
tions instead of linear. 

In Figure 8, the same gear calcu-
lation is compared between KISSsoft 
04-2010 and the previous release. 
It is a spur gear (helix angle b = 0°) 
with the equal face width b = 44 mm. 
In Figure 8a there is no tip rounding 
applied, whereas in Figure 8b there is 
a tip rounding of 0.5 mm. The pressure 
peaks are drastically reduced with the 
tip rounding.

3-D Display
With KISSsoft 04-2010 the graphi-

cal evaluation has been enhanced with 
3-D graphics. However, the 2-D graph-
ics remain as a good comparison to 
the previous releases. The 3-D graph-
ics show a three-axis diagram, where 
the color indicates the stress level. 
In some cases there may be points 
where the stress data is missing. In 

such cases the colors are interpolat-
ed directly between two neighboring 
stress data values. This may result in 
unequal color display. Figure 9 shows 
an example of this effect at start and 
end of contact. 

http://www.geartehnology.com/ctr.php?source=EGT0910&dest=http://www.ingersoll-imc.com
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For more information:
KISSsoft USA, LLC.
3719 North Spring Grove Rd.
Johnsburg, IL 60051
Phone: (815) 363-8823
Fax: (815) 363-8832
info@kisssoft.com
www.kisssoft.com

Shot Peen-
ing System 
DESIGNED FOR 
AEROSPACE GEARS

Guyson Corporation has intro-
duced a 7-axis robotic pressure-blast 
shot peening system that is designed 
to support compliance with the most 
demanding process specifications and 
to enable automated peening of a wide 
variety of dissimilar components. The 
Model RB-10 was developed for tech-
nical surface treatment of gears and 
aerospace components.

The 60 x 60 x 60-inch blast cabi-
net is mated with a 6-axis robot, such 
as the FANUC M10iA, as a blast 
nozzle manipulator. The shot peening 
machine’s rotary table has a diameter 
of up to 52 inches and is servomotor 
driven to be controlled as a seventh 
axis of robotic motion. 

Locating hardware is provided to 
allow interchangeable component-
holding fixtures to be positively and 
repeatably positioned on the turntable.

During the shot peening cycle, the 
orientation of the component and the 
motion of the robotic nozzle manipula-
tor are synchronized to precisely rep-
licate the programmed tool path, fol-
lowing the contours of complex-shaped 
parts, yet constantly and accurately 
maintaining the required angle of shot 
impingement, the correct offset of the 
peening nozzle from the target surface 
and the right dwell or surface speed to 
control the cold working process.

The peening media delivery system 
includes an ASME-certified pressure 
vessel of 3.5 cubic foot capacity fitted 
with high and low shot level sensors, 
a 3 cubic foot media storage hopper 

http://www.geartehnology.com/ctr.php?source=EGT0910&dest=http://schaefergear.com



