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Quindos — the Ultimate Software package
for Gears, Gear Tools and

other Special Applications
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Quindos gear packages

PowerTrain Solutions ‘

Gearings Gear Tools
 Cylindrical Gear * Hob Cutter
* Unknown Gear - Cutter with single cutting plates
* Involute & Lead Master  Broach Shells
- Straight Bevel Gear  Shaver Cutter
- Spiral Bevel Gear » Shaper Cutter
 Cylindrical Worm * Form cutter
 Worm Wheel
* Double Evelop. Worm Special Geometries
* Extruder Worm
o Sprocket ° Step Gearings
 Curvic Coupling « Screw Compressor

« Camshaft

* Impeller
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Inspection of Cylindrical Gears:
PowerTrain Solutions L

Hexagon CMMs and QUINDOS don’t need a Rotary Table!
— but can be used if preferred !

Gears mounted on pallets
=» High accuracy

=>» High throughput
=» automatic execution

Available Standards:

DIN 3962 + VDI
ISO 1328-1
Other features: AGMA 2000-8
Gear diameter: 2mm up to 3700mm AGMA 2015-1
Module: >0.25 JIS 1702
Max. Tooth height: not limited CNOMO-G
Max. Shaft length: not limited Customer spec.: Caterpillar,
Max. Gear weight: not limited Daimler,
Eurocopter.....
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Measurement of 6 spur gear segments as pallet
PowerTrain Solutions ) -

* Alignment in gearing itself
according to customer advice

., ° Pitch & Runout

§ - Tooth thickness, etc.
* Profile & Helix

« Tip circle

* Root circle

* Form & Position of Bores
« All Contours

« Wall thickness

* eftc.
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Automatic Gear Inspection on Pallets with PMM-C 700
PowerTrain Solutions ) -

Gear Tip Dia.
90mm:

35 helical
gears

can be fixed
and measured
fully automatic
in one set up
on a

Leitz

PMM-C 700.

View from top

%

)

/ Table size

1250 x 1050 mm

Measuring range
1200 x 1000 mm

Scale: 1:10

Measuring range required in Y (for gear dia. 90 mm, with 5mm clearance for moving):
50+5+(5x90)+4x(5+100+5)+50+7=1000 mm
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Measurement of Large Gears

PowerTrain Solutions ) -
(CMM + Gear Software = CMM + Gear Tester)

Gantry Type CMM for
Gear Diameter up to 3700 mm

Accuracy up to
E=24+L/400 [um]
P=1.9um
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Measurement of small Gears

PowerTrain Solutions ' M
(CMM + Gear Software = CMM + Gear Tester)

v

CMM for Gear Diameter
down to 2mm

refererice

Accuracy up to

E=0.8+L/350 [um]
P=0.8 um
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Quindos GEARHX - Evaluation

- [

Profile + Helix
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2. 7800
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GUINDDS Dakte : A0-JUL-35 Press. aAngle; 20.1000
CEAR Remarks H Facewidth o 45,8000
Dimension cmetric &dd Mod Fact: 0.2085
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PowerTrain Solutions

g

Profile (involute)

* Profile slope deviation fyq

« Total profile deviation Fq

* Profile form deviation fiq

* Profile crowning Cq

* Tip relief (VDI/VDE 2607)

* Root relief (VDI/VDE 2607)
» K-chart evaluation

» Pressure angle modification

Helix

» Helix slope evaluation fug
» Total helix deviation Fg

» Helix form deviation fiz

» Helix crowning Cg

* End relief (VDI/VDE 2607)
» K-chart Evaluation

* Helix angle modification
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Quindos GEARHX - Evaluation
PowerTrain Solutions ) -

= [N

Pitch + Runout Pitch & Runout
D e Cumulative pitch deviation Fp

ua . [E-| oD 8

e * Individual pitch deviation fp

% A « Adjacent pitch deviation fu
1= T T T ke e 1 : : .
o e  Variance of pitch deviation Rp

mﬂ% e Radial runout Fr
P e T
. w0 Dimension over 2 balls
e e . S Dimension over 1 ball
Span over n teeth
Lo Ao e e 5 e Tooth thickness

« Evaluation with and without
eccentricity

m
o
o

[ ]

o
-l
[ ]

nnnnnnnnnnnnnnnnnnnnn

Excentricity 7.3 # 0.8 hi 7.3

o Hotation i HELICAL SEAR Mo, of teeth: 34
/77 frz, | Drautng ho. : Norm  Module: 2.7500
Inspector 1 QUINODS Helix Angle :=31.9000
GUINDDS Date : 10-JUL-598 Press. angle: 20.1000
Remarks : Facewidth : 15.6000
SEAR Dimension cmetric 4dd Mod Fact: 0.20B5
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Quindos GEARHX — certified by PTB (German National Institute)

Physikalisch-Technische Bundesanstalt P-I-B

Braunschweig und Berlin

Bericht

Report
Gegenstand: Testdaten fur evolventische Zylinderradauswertungen
Object Testdata for cylindrical involute gear algorithms.
Hersteller: Leitz Messtechnik GmbH
Manufacturer Siegmund-Hiepe-Str. 2-12

35578 Wetzlar

Typ: QUINDOS 4304
Type
Geratenummer: —
Serial number
Antragsteller: Leitz Messtechnik GmbH
Applicant

Siegmund-Hiepe-Str. 2-12
35578 Wetzlar

Anzahl der Seiten des Berichtes: 4
Number of pages of the report

Geschéftszeichen: PTB-5.33-04.046

Reference No,

Prufzeichen: -—
Test mark

Datum der Priifung: 2004-08-02

Date of tast

Im Auftrag Braunschweig, 2004-08-24 Bearbeiter:

By order Examiner:

— A -
7. Ao eol
Dr.-Ing. Franz Wildele

Direktor und Professor Dr.-Ing. Frank Hartig

Dt Mo

——
Berichte ohne unlersmnﬁ und ohne 31!9&1 ‘haben kemﬁ Guligkeit. Dieser Bericht darf nur unveranden weiterverbraitet werden
Auszlge oder A bed(rfen T

Reports without signature and sesi am? ncw Valid. This report may nol be reproduced other than in full except with the permission
of the Physikalisch-Technische Bundesanstalt.
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PowerTrain Solutions )

Physikalisch-Technische Bundesanstalt |5rB

Seite 3 zum Eertchl vom, 2004-09-24 Geschaftszeichen: PTB-5.33-04.046
Page 3 of report of, Reference No.:

Scope
A software test is carried out by which gear evaluations for cylindrical involute gears are checked. The
basis of this test is formed by reference datasets and reference algorithms of the PTB.

Conditions
The test comprises the gear measurands for:

Profile total profile deviation, profile slope deviation, profile form deviation, profile crowning; form
deviation in the root relief section, length of root relief, amount of root relief, form deviation in
the section of tip relief, length of tip relief, amount of tip relief

Helix total helix deviation, helix slope deviation, helix form deviation, crowning of flank line, form
deviation in the end relief section of the reference side, length of end relief on reference side,
amount of end relief in the section of reference side, form deviation in end relief section of
non-reference side, length of end relief on non-reference side, amount of end relief in the
section of the non-reference side

Pitch  adjacent pitch error, total pitch error

Runout

Dimension over spheres

The gear reference algorithms of the PTE are based upon the specifications of the relevant standards
and guidelines [1, 2, 3, 4]

Procedure
The applicant received the reference data sets pro001g, pro002g, hel001, hel002, hel003, pitch003,
pitch004, pitch005, pitch006 and accessory documents generated by PTB

According to the explanation of the applicant the reference data sets have been evaluated using the
software specified in the report. For the evaluation the reference data have been used in the same was
as measurement data is used on a gear measurement device. The parameter determined by the appli-
cant have been compared to the reference values.

Results

For all measurement parameters, a maximum permissible error of £ 0,1 pm with regard to the reference
values of PTB Is permitted. The measurement results submitted lie within the tolerated range. The soft-
ware test for gear evaluations for involute cylindrical gears is considered to have been passed.

References

1. DIN 3960 Begriffe und BestimmungsgréBen fir Stirnréder (Zylinderrader) und Stirnradpaare
(Zylinderradpaare) mit Evolvenienverzahnung; 1987

2. VDI/VDE 2607 Rechnergestitzte Auswertung von Profil- und Flankenlinienmessungen an Zahn-

rédern mit Evolventenprofil; 2000

VDI/VDE 2621 Profil- und Flankenlinienprifung an Zylinderrédern mit Evolventenprofil

WDI/VDE 2613 Teilungs- und Rundlaufpriifung an Verzahnungen, Zylinderrddern, Schneckenré-

dern, Kegelraddern; 2003
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Quindos GearXY
PowerTrain Solutions ) -

Determination of unknown Gear

Strategy
» Define gear axis
 1x probing at tip circle
 1x probing at root circle
» 1x probing at upper and lower face
6 points at gear flank
« 5 at one flank
1 point at opposite flank

Results

* Normal module

* Pressure angle

* Helix angle

* Addendum modification factor
« Crowning of profile and helix
* Tip circle diameter

* Root circle diameter

* Gear width
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Quindos Gear Gauges
PowerTrain Solutions ) -

Inspection of Involute and Lead Masters

=9 Involute Master
o Determination of fHa, Fa,

[ s ffa inside evaluation range
T «Position and depth of flat
areas (see plot)

T i = - Determination of actual

base circle diameter

f *Evaluation with respect to
S e . actual or nominal base

ol _ . : circle diameter

S el i Bt o0 «Plot with respect to angle of

i, | ot g o oo INVOLUTE roll or angle of roll
QUINDOS | Dibeiie | oy o =
Lead Master

 analog
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Quindos GEARSB

PowerTrain Solutions L

Measurement of Straight Bevel Gears according to DIN 3971

Measurement of external Topography Measurement
& internal Gearings,

Dies and Electrodes

» with theoretical points (Octoid
Gearing of the 1st kind)

« with Master Grid

Profile Measurement
* like cylindrical gear

Flank Trace Measurement
* like cylindrical gear

Pitch & Runout

Bestfit
¢ to improve alignment
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Quindos GEARSB - Evaluation of Straight Bevel Gear

PowerTrain Solutions

Topography Pitch  Runout ¢ Tooth Thickness

] =] 2|

Pitch polint deflnition = A distance to pltch cone apex = 32.2800

right flank laft flank

Cumulative pitch error, left  Fpl

1 TOP_ER (4) tooth 4 TOP_EL (1) 1
+ 1+ 20 1
13,1 '_,—I_‘ ACt /Nom
= - -1.4 B — 4 &g/
| —
2 a [ Fp = 24.3 /
\ A / -+ 20w
3 \ inside 3 Individusl pitch errar, 1laft  fpl st FNom
14 3 -5 & 1 20 a 7
N — - e
4 \ / 4 1 — L — s ﬂ;
\\ / / L, ]
5 \ \ 5 Cumulatave patch errar, raght Fou
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5 \\ / 5 ] —  —— a = 5/
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-+ 20 1
7 \ E / 7 Individual pitch error, right fpl
= Act /Nom
\ + 4 200 a = as
’_‘ fp = 44.2 /
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\ — fu = =22.6 /
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2 6.0 \ /727‘ a Runout  Fra
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B Fad.8 E Fro= 22.1/

6.8
B -+ 200

4
Chordal toath thickness outside; Nom =
Min:  7.1778 (3] Max 7 4050

iy

F.2100 Distance=_ 41.2600
Mean 7

50utaida§ LB 1842
Dev: —0.6322 Dav —-G.015C Dev -0 . 0258
Type of gear External ghor. £ogth tnackn. pitch pognt_ anm - o.8373  Distance- 32.2600
Aotation sense: COLW ;3. gx: 3. ean 3.
Evaluat. mode - 1 Devi -ii.0252 Devv: -¢.0137 Oev | -6.6808
Matation  : SPUA BEVEL Ma ©of teeth: 11
i tet Mes. [Tal.Eym.[ral.| Mes. Drawing No. : MBC-123-456 Madule ;4250
?::W;geagn' Zg?g;éﬁ_‘ma 12 o|Pri| af B.2 Inspector STOECKL Press. Angle: 25.000
Datz . E—JAN-88 3.6 < | Pro Le] 2.4 QUINDOS Date 6-JAN-98 Type of gear: external
GQUINDOS Femarks . NEW YERSION 12 5| ©o|Lit | o 15.0 Remarks NEW VERSION Measurement - tooth
. 19.1| oL ol 25.7 STH. BEVEL BE4R| Daimension metric Aotat. sense: COLW
STA. BEVEL SE4R| Dimensacn @ metrac ' ar . . oY : CEY_FIT
CEY s DY _FIT 48 4 o1 Tot ol 32.4 H

4
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Quindos GEARHX - Evaluation of Profile (involute)
PowerTrain Solutions ) -

Flank trace evaluation according to Octoid geometry

right flank FLANKLINE left flank
9s1 71 471 171 23.26( o.ooy 171 471 7/l 9/1
B 7 Z Bg 24760 1.500F B N =
x 300
1>< 5.8

41.38(-0.12}

41.38(-0.12}
- - - - Tol. Tol. - = - -
29.9 23.9 =24.7 33.8% 20.0 FB 3CG.0 3B .G% 45 . 9% 47 1% 40, 1%
-11.2 -10.7 -8.2 -6.0 15.0 fHB 15.0 —18. 9% —16.0% -12.1 -8.7
24 . 3% 24.9% 20 . 5% 25.8% 20.0 ffB 20.0 27.2% 34.8% 29. 2% 23.9%
31. 4+ 13.2 28.0 40.3% 10/30 CB  10/30 28.B 39.9= S0, 2% 41 .39%
0,000 0.2000 C.0Co 0.000 Dist/mm &, o0 0.000 C.0oco 0.C000
Motatlion : SPUR BEWEL Mo of teeth: 11
Grawing Ma. : ABC—123-455 Module . 4.250
InapectorsDa; STOECKL, B-JAN-9B/15 O Press. angle: 26.000 STRAIBHT
Remarks : NEW Y¥ERSIOMN Type pf gear' external
@U I N“DDS Cimension o metric Measurement taoth BEVEL BEAR
CSY L CEY_FIT Potat. sense. COLW
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Quindos GEARBYV - Spiral Bevel Gears and Crown Gears
PowerTrain Solutions ) -

Spiral Bevel Gear

Crown Gear
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Quindos GEARBY - Spiral Bevel Gear

PowerTrain Solutions
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Quindos GEARBY - Evaluation
PowerTrain Solutions ) -

Import of Master Files e.g. in Gleason,
Klingelnberg (KEGMES), DMG Format
Export of average result file e.g. in

= Gleason Format

— Measurement of a Master Gear

i MWMM Automatic generation of the moving
nnnnnnnnnnnnnnnnnnnnn path without rotary table

——i » Actual nominal comparison of
topography with different fitting
methods

QUINDOS | Daxe
BEVELBEAR

T S * Evaluation of pitch, runout and tooth

thickness
* Quality Grade according DIN or AGMA
» Large size Pinions measured with axis
mounted horizontally

Sl
QUINDOS pacs
Circular Patch
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PowerTrain Solutions

Quindos GEARBYV - Interfaces to GLEASON, Klingelnberg, DMG
/g

|.E. Correction of Machine Settings G-Age 4/WIN

GLEASON LEITZ PMM-C
GAGE 4/WIN QUINDOS

A

PHOENIX

(4 4 HEXAGON
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Quindos WORMHX, WORMGL, WWHEEL

PowerTrain Solutions L
Cylindrical Worm, Double Env. Worm and Worm Wheel

Double Enveloping Worm

Cylindrical Worm
Mounted horizontally
= Any length can be measured !

_'—_~ s Worm Wheel
llilm-;r!ﬂﬂﬁ

L "‘_‘?ﬁ*"

r
i
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Quindos WORMHX - Cylindrical Worm

I(O DA OdmumanbHbIi NApTHEpP B YKpanHe:
150 9001.2'008 YA OO0 ®upma «KOOA»

www.koda.ua +38 (057) 714 26 54

PowerTrain Solutions A

* Cylindrical Worms of type
ZA, ZI, ZN, ZK and ZC
(DIN 3965)

< Single or multi start worms

* LHorRH lead

* Duplex Worms

 Mounted in vertical or
horizontal position
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Quindos WORMHX - Cylindrical Worm evaluation
PowerTrain Solutions ) -
- gos&v | ]
e e «  Worm types ZA, ZI, ZN, ZK and ZC
{11 "7 F G (DIN 3965)
o 1 : » Lead at selectable diameter (Fpz, -
; q %% 1 per, fHR, ffl3)
I - Profile at selectable Z height (Fa, ffa,
fHa, Ca)
] - Axial pitch (Fp, fp, fu)

——eeemmesn © - Runout (given or calculated ball

f I diameter)

 Normal tooth thickness

|QUINDOS |
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Quindos WORMGL — Double enveloping Worm (globoid)

PowerTrain Solutions

Several types of generation (inclined
grinding disk or straight sided skiving
wheel)

* 1 or multi-start worms
* LHorRH lead
» vertically or horizontally mounted

* Profile
* Lead

* Pitch

* Runout

* Axial bestfit independently for left
and right flanks for improvement of
machine setting

(‘ 4 HEXAGON
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Quindos WWHEEL — Worm Wheel
PowerTrain Solutions y

Worm Wheels for Cylindrical Worms of
the types ZA, ZI, ZN, ZK and ZC (DIN
3965).

« Calculation as conjugate gearing to
the mating worm

* No Master Grid necessary

* Pitch

* Runout

* Dimension over 2 Balls

* Profile

* Helix

* Topography

« Bestfit of axial Position

« Evaluation accord. to DIN, BSI and
AGMA

24 (4 4 HEXAGON
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Definition of Worm Wheel
PowerTrain Solutions L

No. of teeth N
Tooth thickness ss\_ \\\\:\N

Ot
| Ous J

PSR SR Type (ZA,Z1,ZN,ZK,ZC)
S A 3 No. of starts

Hand of lead (LH, RH)

e pressure angle

« grinding disk parameter

* etc.
25 (41 HEXAGON
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Generation of Worm Wheel Flanks
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PowerTrain Solutions A

Worm point (x%, y1, z1)
Normal direction (i%, jt, k%)

Law of Gearing

Worm Wheel point (X2, y?, z?)
Normal direction (i3, j?, k?)
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Quindos WWHEEL — Profile Evaluation

PowerTrain Solutions ) -
M= —17.500 )
right flank TOOTH left flank M= 0.000

Me= —-17.500
1/3 1/2 1/1 131.1 1/1 1/2 1/3

T /(”’ i Y Ay e

fHa

115 4
111.9 ffa
OIN Tol. Tol, DIN
11/7 34, 3% 1.3 30.5% 11.0 fHA 11.0 B58. 5% 34, 0% 42, 2% 12/7
16/ 7 B1.7% 18 .5% 28.9% 18.0 FA 18.0 B8 . 0% 45, 1% A2, 0% 1177 (:(]
8/7 18 B 18, 2% 13.8  15.0 ffA 15.0 3.1 10.1 4.0 6/7
15. 4 23.1 15.1 10/259 CA 10/25 165.7 22,4 13.7
20.0 0.0 —=20.0 Angle —20.0 0.0 20.0

Motation : Mo. aof Teeth: 24
zigégiiizéz; Drawing No. : Module : 5.000 PROFTLE
20.000

Inspector/Da: Boehr/17-JAN-2004/14. 2 Press. angle:
@U]‘:MDOS Remarks : Pitch diam. :120.000 | ZK WORBM WHEEL
Dimension . ometric
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Quindos WWHEEL — Helix Evaluation

PowerTrain Solutions L
f M= —-17.500
E?ugpem right flank TOOTH left flank dM= 0.o00
Me= —17 . 500
19 13 7 1 227 1 7 13 19
= — — — 22.5 - ﬁ_ _ _
¥ 250
<
Ix 2.4 L

fHR3
FI3

225
L \ -22.5
L & L -~ Tol. Tol. -+ L 4L L ffrg
—52. 1% 49, 2% —41 .5#% —-45.5% Z20.0 fHE 20.0 -15.7 5.2 -17.5 —13.4
47 7% A7 4% 38, 4% 45 . 9% 20.0 FE 20.0 13.8 14.3 17 .0 13.7
17 . 4% 15. 9% 11.9 17.6% 15.0 ffB 15.0 0.5 11.8 10.2 182
13.4 15 .2 19.8 20.8 1030 CB 10/30 16.4 25.5 14.9 5.5 CB
120 . 000 120 . 000 120 . 000 120 . 000 DT A mm 120 . 000 120 . 000 120,000 120 .000

Notation : No. aof Teeth: 24
ﬁ@z\ﬁ&; Drawing No. : Module : 5.000 FLANK TRACE

Inspector/Da: Roshr/ 17-JAN-2004/14; 2 Press. angle: 20.000

: 2K WORM WHEEL
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Quindos HOB — Hob cutter

PowerTrain Solutions ' M

« Measurement of all
features as defined in DIN
3968.

« Additionally to DIN the
Axial Pitch and the Tooth
Height for topping hobs

« All measurement also for
multi start hobs

* The flutes can be straight
or helical
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Quindos HOB — Hob Cutter Evaluation

2 oPLOSRY _lofx|
per collar (o 41 Upner cn. Tace Ino 6 |(Funcutl lower collar ino. 4 Cower cn. face 0.5
7 ‘ : 7 4 I a d . I d [ | t f t t
frp= 1.8/ 5.0
Tutting face fno 7]
Thror Rt G
A A \
| d . I f I l .
0 s FN- 458, 200 0 AA @ an I aa Ia. runout O toot tlp
500x fos= 2.7/ 3.0 500x flu_= - mm/ [ 0.000/ 0.0001 00x fps= 2.5/ 3.0 500x
T |[Flute 1ean Tutein, U (no_121|(Cutting eage A (n0_12)
L ||[FaellE th 35 (Teiar Ten. 35

rrrrrr

« Shape and position of cutting face
* Pitch of the flutes
 Deviation of flute lead over 100

Gcor Hob

et & sharpe Broshin! m m
* Form deviation of cutting edge
- » Tooth thickness

* Hob lead over cutting edge
» Base pitch deviations
Axial pitch

Tooth height

roren & B (e S

QUTNOOS
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Hob Cutter for large gears (setup with cutting plates)

=

PowerTrain Solutions

Determination of typical
deviation parameters

of the Hob with a special
Quindos program

v

d
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Quindos BROACH Shell

PowerTrain Solutions L

Broach shells with ring type spaces as
well as helical chip spaces can be
inspected.

- &

The gearing may be straight or helical
with left hand or right hand lead.

- — —_ A
— — )
—
f v W
- - ol 4

= - =
Z - =
- # "4 -
2 = 2
- -
-

77

Tools for hard broaching with negative
face angles can also be inspected

4 8 @ &

=

Y r

3 3 3 3d

i,
" o
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PowerTrain Solutions

=lglx|

Chip Space Oeviotion (No.4)
Luecke: g

+

Pitch of Spaces (ho.5) 4 Tooth: 1

Aunout. outer (No.Gl

4

P e e |
L e
- —244.,1 -13.7 -
z = -ga5.4 -13.7 HET z = -180.0
fp3= 824/ 3.0 250% 4.2/ 120 500 fra-= 19.7; £5.0 250%
Funcut, 1nner (No.&) Slepping of Prafile, rignt (Mo.7) Stepping of Profile, left (No.7l
pacer 4 pace’ 1
B -a7.0 -27.9
z = -180.0 500 500x
fra- 55.2/ 40.0 250% min=
Location to Kevway [No.8) Transverse Pitcn, rignt (o9l Transverse Pitch, lefi (No,9)
+ + 4
00 Nonann II nnonl nnflonnnnen
—T o U [oore al T o T
z -95.0 Fp3= 30.5/ 22.0 z = -200.0 [[Fp3= 18.3; 22.0 z = -200.0
D1 -3.9/ 10.0 500% fp3= 17,0/ 12.0 TR3= 1417 12,40
Ang= -11.1 sec fui=  31.3/ 18.0 250x fus= 19.5/ 18.a 250x
Raoial Runout (No. @) Diameter, outer iho. 101 Diameter, inner INo.40)
+ + 4
LU “ o L
tt i
= -200.0 ||pia= 147 Q0B3 /non = 146 9B8 z = -230.0 [|Dia= 139.7391 ynom = 139.650 7 = -230.0
Fr = 43,3/ 25.0 mex= 21,3/-20.0 mex= s-20.9
dR/dY/dR = -0.012/-0.004/ £.013 250x mMn=  46.3/-20.0 TOx min=  86.4/-20.0 90X
Notation Helical Broach Mumber of teeth
BROACH Orawing numoer p1-e-3 Narmal module/MN.P.0 r
Serial numoer o1 Pressure angle
PFart number : Lead of nelix/Sense 7
Aemark : Lesa of cnip space
Date 22-AUB-01 Face An
revwrm & sherrses Inspector : ROEHR Backoff angle, tip
01mension D metric Backoff Angle. root
Erind.Angle of profile
QUINDOS pooe s

* lead deviation / axial
runout of chip space

* pitch of chip space

» radial runout outer /
inner

* stepping of profile
* location to keyway

* transverse pitch in
finishing area

» diameter inner / outer
(single positions)

* dimension over 2 balls
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PowerTrain Solutions

=

0im, over Balls (Na.1il Ragisl Stepping, outer (o, 12! Aadisl Stepping, 1nner (No. 12)
Ball = 3.500 oatn: g Space: 1
— T + +
— P = e SN I s s N Y s
- -43.2 -2dd.0 -13.8
Mok= 148.5408 /nom = 143.E55 z = -230.0 395.9
g -9.4 /-20.0 1000 o 37.5 /1309 100x
min= -16.56/-20.0 100 ||min= ‘68 min= -32.3
Stepping of Dim. o. Balls (No.13) Pake Angle. normal iND.14) Clear.angle (I,0.L.R) (ND.15)
Spate: Taatn 3 Tooin: g
+ +
| oy )
- T ar act nom dev['] toll']
-27.8 o=t 470 Inner 1.6559 1.00  39.4 5.0
12,47 10.0min auter 0.9643  1.00  -2.1 5.0
250x 36.3/ 80.0 Left 0.7408  0.70 0.8 5.0
10.9/ 20.0 somaJ|Rignt 0.6255 0.70  -4.5 5.0
Transy. Prof/L (No.161)[Trensv. Prof/R No.16Y|(Taoth Tin Form (ho. 171
Tootr: g Tootn: 1 Toatn: 1
4 - - +
2-148.5
0.28 mn
ga  =447.0
5005 J|gmin= ja4, 1 35.2x
Notat 1on Helical Broach Number of teeth
Orawing number 1-2-3 Normal module/N.P.D ’
S5erial numper 1 Pressure angle
Part numoer Lead of nelix/Sense ! 7
Remartk i Leag of chip space i
Date 22-AUB-01 Face Angle
S repwrin & e Fias Inspector ROEHR Backoff Angle, tip
Dimension metric Backoff Angle. root
Erind.Angle of profile
QUINDOS Poae 2, 2

radial stepping of inner

[ outer radius

radial stepping of

dimension over

1 ball

face angle in normal

plane

back off angle (inner,

outer, profile)

transverse tooth profile

form of tooth tip

v
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Quindos SHAVER - Shaving Gear
PowerTrain Solutions ' e

The option Shaving Gear provides the
tools for the complete inspection of
shaving cutters.

The travel path of the CMM as well as
all probing and scan lines required for
the inspection are generated
automatically.
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Quindos SHAVER - Shaving Gears Evaluation

=10f x|
Frog.ho. CHABE P Crerator: HR Dete:  20-4ug-2004 18 32 ¢
11111 i TN TER ho. of testn Fare Winin B
Drawing ho.: 2500, Module n | 5000 Lengtn Ev. La 9.2
Order M.  PLUNGE Pressure srle - 0e30 Lengtn Ev. Lb 13,7
Cust/Han. - FELD angle 5000 #ppr._Lengin M 3
Loc. of mmeck: Base circ.oia, op FET Slyls oia.
Bae Helix angle 222 ksige gia. i
bl left FROFILE right
DDDDDDD t]D
20 i_“ﬁ—-‘_j
um
B
Yahsoo 17
wo3.a:
g U0 T~ T )
04 5 4
T T = 3
o Q.2 G.1 0.2 0.0 a.3 a 0.3
-7, B 8= -8, 7.3
8 8.2 P g. 8.5
2 1 8 3 2.0
HHHHHH
L left HEL 1% rignt
top
E= == = S _F — = =
S = {7t A= = g S o
L
o
¥aas0: 4
wng 54
T = = = = = = = E5
mm | | = o
104 70 35 1 104
o A <o S B
15. =
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PowerTrain Solutions

Evaluation of Profile (involute)
* Profile slope deviation fuq

« Total profile deviation Fq

« Profile form deviation fiq

* Profile crowning Cq

« Mean profile slope deviation fyq

Evaluation of Helix

 Helix slope deviation fug
» Tooth crowning Cg
* Mean helix slope deviation furm

* Mean tooth crowning Cg

4

« 4 HEXAGON
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Quindos SHAVER - Shaving Gears Evaluation
PowerTrain Solutions ) -

Evaluation of Runout and Pitch

brown & sharpe

e cumulative pitch deviation Fp

BQUINDOS |Helax
S TN e ! L _ o
S R « individual pitch deviation fp
ot o « adjacent pitch deviation fu
1 20,0 -I{ ) At 79.5 48.9
« variance of pitch deviation Rp

radial runout Fr

Dimension over balls

Span over n teeth

Tol. 0.0

» Tooth thickness

 Elimination of eccentricity

(4 4 HEXAGON
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Quindos SHAPER - Shaper Cutter
PowerTrain Solutions y -

Inspection of spur and helical shaper cutters according to DIN 1829

The cutting face can be conical or
stepped.

Following evaluations are considered
« axial runout of cutting face

e radial runout at OD

* tooth thickness

* rake angle, clearance angle

* helix angle

e pitch and runout (fp, Fp, fu, Rp, Fr)
 dimension over balls

e profile (fua, Fa, fia)

* helix (fur, Fr, fir)
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Quindos STEPGR — Step Gears

PowerTrain Solutions ' M

Cam Bodies of any size and shape

Input: Transmission Law and a few basic parameters
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Quindos STEPGR — Step Gear Evaluation

PowerTrain Solutions

Surface Form Evaluation

(B

0.0000

= 0.70567 AZ

AANG

Z Coordinate

20001

Magn.:

175,26

Distance

Surface Variation

Tol.

0.C076
-0.0076

0.0152

ROLLER
GEAR

#6
0.0179]

#2 #3 #4 #5
0.0551 0.0233 D.0559

[ 0.0317

#1
o.oﬁﬂﬂ

G.0841

0.0857

Q0.0828

C.0802

0.08448

(3 MM)

QUINDOS/ 13-NDY-598/08: 18: 01

© BLOBOID CaM
:ometric

o C-41078
. B STAR PRDBE

Drawlng MNo.
Inspec./Date
Dimension

Notation
Remark

=]

QUINDQOS
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Quindos SCRCMP- Screw Compressor
PowerTrain Solutions ) -

Complete measurement on a pallet

QUINDOS:
Pairing of Rotors

Stand off

g Clearance distance
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Quindos SCRCMP - Screw Compressor
PowerTrain Solutions ) -

Actual/Nominal Comparison of RADIAL PROFILE Actual/Nominal Comparison of AXIAL PROFILE

PITCH DEVIATION LEAD DEVIATION
} au‘/—/_\.\_/—\_//
— .
Sedtz, SCREW COMPRESSOR MEASUREMENT Dnva oo A
QUINDOS Fotor 95 47 - male T
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Quindos Camshaft- Camshafts & Complementary CAMS
PowerTrain Solutions ) -

MESSTECHNIK
WETZLAR BGMBH
SERITTRRIET
TR

S
/ ;
: A\ Fully automatic inspection

o : Of up to 24 Camshafts

mmm%ﬁ%t On 1 fixture !

n o I
o
oy ™ ¥
1 TMTEXTILE
4028 PONTE WOSSA
I
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Quindos Curvic Coupling
PowerTrain Solutions ) -

Toothed gears used for accurate mating & centering of rotating parts.
Application: Turbine rotors, Crankshafts

The Quindos Curvic Coupling option can be used
to calibrate Curvic Coupling gauges used to

> check Curvic Coupling parts. The actual
geometry is compared to the theoretical
geometry in order to determine the pairing
characteristics of the Curvic Coupling.

- - = T % &

Features:

“=*** « Axial runout of the tooth face

* Runout of the outside surface of the coupling.

* Pitch of the tooth flanks

* Topography of the tooth flanks

« Simulated pairing with a Curvic coupling
master part

« Contact pattern measurement of paring
Simulation with CC-Master

Curvic Coupling

Name Parameter-Element (kein Index) : i -
~| [cc_PaR] [csviny ~]

Kopie (ohne Index)
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Quindos Curvic Coupling — Evaluation
PowerTrain Solutions ' M

Curvic coupling master model generated
in QUINDOS using the curvic coupling
data and Quindos CAD

T

Topography
measurement
& results
representatio
n on the CAD
model.

45 (4 4 HEXAGON
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Quindos Curvic Coupling - Evaluation
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PowerTrain Solutions )

Topography measurement &
contact representation

Sweep scanning of the
topography is used to
determine the contact pattern
of the CC to be checked.

All of the flanks are measured
in order to determine a true
representation of the pairing
quality of the curvic coupling
with a master coupling. The
result of the pairing is the
eccentricity, axial runout &
radial runout & pairing quality.
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Ultimate Blade
PowerTrain Solutions L

« 2D Visualization and interactive evaluation tool for turbine profiles;
 Parameters can be defined interactive and saved for the CNC mode

Fe  Odt Windows  Refesh 7
DrFEHSm~ i RB-VAES « F-
BHox R ] < 5 0 we e =20

O>HEXAGON

METROLOGY
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&) [Loeere:ere ~itz) wecsvrRerrscsy - @ [Ln aco 10| (@ [asss] [
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Ultimate Blade

PowerTrain Solutions R :
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Ultimate Blade
PowerTrain Solutions ' M

Automatic edge radius recognition
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Ultimate Blade— Automatic path correction
PowerTrain Solutions y
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Impeller

PowerTrain Solutions L
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Impeller

PowerTrain Solutions
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