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liftpc® @

mobile Diagnose

Acceleration Measurement in all 3-axes

e No” time limit for measurement
within 8G memory disk

e Simultaneous representation and data
evaluation, via USB connection with laptop

e Built-in Bluetooth module
* remote control APP for Android device

* Built-in Li-ion battery pack, easy maintenance

* reload with mobile power-bank possible
Design for

modern elevator
Diagnosis

v

* Built-in wireless Ql charging module



liftpc® How-to-Use: Software (HENNING Suite) @

mobile Diagnose

Download the latest setup file from Henning web-site and install the
software. The installation will recognize your OS language automaticly
(available for English, German, Chinese, Japanese and Turkish at the
moment) and apply it to software. The user can also select a language
later on.

Double-click @

Henning
Suite

to start the software.

HENNING Suite can be use for the data collection, evaluation of following
HENNING products:

- acceleration sensor (type: QS3)

- sound level meter (type: AZ8922)

- mobile rope load sensor (type: MSM12)
- Elevator testing device ELVI

e



lift pc®

mobile Diagnose

Language selection

EE Henning Sensor Suite V 1.36

Projects | b Adminifltra . [[&] Settings| X |CINME it | @8 Acc. Senzor |77 ELVI System |4 IS0 18733 limits x

El Language = || [ets - [ Delete ]

E Units =
Acceleration Narge GiR
Jerk soclld imit

) imi
Velodity (S: f rated speed) 92.0 % 105.0 %
Distance Raw IS0 18738 weighted
Load/Force
Pressure = Mafl horizontal vibration 20.0 Gal 20,0 Gal
Diameter hdaall vertical vibration const. 30.0 Gal 30.0 Gal

E Data download . -

Max. vertical vibration n. const. 0.0 Gal 0.0 Gal
Auto-Delete from the uni... yes @ @

O Report settings Max. horizontal A95 15.0 Gal 15.0 Gal
Logo file Max. vertical A95 const. 25.0 Gal 25.0 Gal
Indude averages in ISO ... yes Max. vertical A95 n. const. 0.0 Gal 0.0 Gal
150 18_?38 raw datarep... 10HzLP fite...— Max. horizontal RMS 0.0 |64

E Charting control o =T
Grid color O 192; 19... ax. verica 0.0 Gal
Font Times New R Max. sound level 0.0 dB(A)
Text color o000 Max. jerk 0,000 m/s?
Zoom rect color Wo;o;0 Mo 5.0 G4l

r—— Max. decelerati
Show Legend no ax. deceleration 15.0 Gal
Font Times New R... -

Apply
Background color [] 255; 25...

B Left axis
Enable scrollbar yes
Line color Moo
Text color | ]

Font Times New R...

E Bottom axis
Enable scrollbar yes
Line color Moo
Text color Moo
Font Times New R...

B Right axis




®

lift

mobile Diagnose

Basic settings

Projects -g'ndmmistratio X |CIMSMIZ unit |8 Acc. Sensor |77 ELVI System X
B Language - Sensor configuration HENNING,
) — testing syster T L
Language englisch 0 Sensor connection state Sﬁcm
Bluetooth
Acceleraton me” -Eﬂ — g QI power transmission
Jerk m/s? - [ Synchronisation module
Velodty m/fs _—
Distance m Unit serial no. Version
Load/Force kg
Pressure Pa = Internal memory Battery capadty
lameter L Date of service check
E Data download
Auto-Delete from the unit after download yes 0 Sensor connection state
E Report settings o= Connect Version
Logo file B, F Unit serial no.
yes j | | Date of calibration
IS0 18738 raw data report results from 10 Hz LP filtered = 0 Sensor connection state
E Charting control i
Grid colro.? [ 192: 182; 192 [&] versen
Unit serial no.
Font Times New Roman; 12 pt | | Date of calibration
Text color Moo
Zoom rect color o0 Date Project Lift serial no. Weighing... Synchron... Measure... Tests
E Legend
Show Legend no
Font Times Mew Roman; 10 pt
Background color [] 255; 255; 255
B Left axis
Enable scrollbar yes
Line color Moo
Text color Moo
Font Times Mew Roman; 10 pt
E Bottom axis
Enable scrollbar yes
Line color Moo
Text color Moo p = 5
Font Times Mew Roman; 10 pt

E Right axis
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mobile Diagnose

B Henning Sensor Suite V 1.36

Frojects| G Adninisiration i) Settings|

Basic settings

N 4

COMSMIZ umit |8 Ace. Semsor| T ELVL Systen || 2005/6/2 6:51:43 ID; Q53%test. tnl | test|

Travel section

< 1/6 — 10
E
IS
(=]

Velodity

Acceleration

Report settings
Logo file

E Language -

Language englisch B
E units

Acceleration m/fs?

Jerk m/fs3

Velodty mfs

Distance m

Load/Force kg

Pressure Pa £

"
Data download
Auto-Delete from the unit after download

150 15738 raw data report results from
3 Charting control
Grid color
Font
Text color
Zoom rect color
E Legend
Show Legend
Font
Background color
B Left axis
Enable scrollbar
Line: color
Text color
Font
E Bottom axis
Enable scrollbar
Line: color
Text color
Font
& Right axis

-
10 Hz LP filtered =

[ 192; 192; 192

Times New Roman; 12 pt
000
Woo0

no
Times New Roman; 10 pt
[] 255; 255; 255

yes

Moo 0

Moo0

Times New Roman; 10 pt

yes
;00
o0

Times New Roman; 10 pt

!

Max: 6.93

Jerk o1
Max Pk/Pk: 0.012 A95: 0.010 0-Pk: 0.008
Frequency analysis =
3 -0.00
5
@ 003
o0
o (e

E Data downloa

El Report settings

Logo file

5 |

ISOZ [m/s?]
&
[¥]

e =
L=

o Evaluation done

402 404 406 408 410 412 414 416

Time [s]

418 420
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mobile Diagnose

Basic settings

Frojects 4F Administration & SeU.ings|

x

M2 it [ @ Ace. Semsor |77 BLVT Systen || 2015/6/2 6:51:43 ID: 853\test. tal | Lest|

E Language
Language

B Units
Acceleration
Jerk
Velocity
Distance
Load/Force
Pressure
Diameter

El Data download
Auto-Delete from the unit after download

= Report settings
Logo file

englisch

mys2
mfs?
mys
m

kg
Pa
mm

yes

m

[

Travel section

Additional Sensors
Distance
Velocity
Acceleration
Jerk
RMS {x; v, 2)
Frequency analysis

Acceleration vector

Charting control

IS0 18738 raw data report results from 10 Hz LP filtered

Raw data

Grid color

Text color W o0

Zoom rect color o0
= Legend

Show Legend no

Font Times Mew Roman; 10 pt

Background color [] 255; 255; 255
Bl Left axis

Enable scrallbar yes

Ling color o0

Text color W00

Font Times Mew Roman; 10 pt
[l Bottom axis

Enable scrollbar yes

Line color o o0

Text color W00

Font Times Mew Roman; 10 pt
B Right axis

Acceleration (Raw)

IS0 13738 weighted

il

Distance [m]

IS0 X [m/s?]

x

Max: 6.03

10
3315m

3
0
0.10

Max Pk/Pk: 0.012 A03: 0.010 0-Pk: 0.008
0.05
-0.00
-0.05
-0.10

ww[__me = Reportsettings

. Print charts

Logo file

Incude averages in IS0 18738 report for trave... ves

IS0 18738 raw data report results from 10 Hz LP filtered ;I

E Charting control Raw data

Grid color :
:E 00 NV\WWN\MWWVNWM\WMJMWV
8 02 -0.130)
D g4

06

402 404 406 408 410 412 414 416 418 420 422 424 426 128
Time [s]

o Evaluation done




liftpc® Basic settings

mobile Diagnose

B2 Henning Sensor Suite ¥ 1.36 Lo

Projects|-£.'t-:\d:ninistratio| Ei Setting; X (M2 wnit @ Ace. Sensor| T ELVT Systen| x
B Language - Sensor configuration HENNING,
. X testing sysce'“sﬁemll‘
Language englisch 0 Sensor connection state
E Units
P . Comnect [ Bluetooth o
CCeleration mfs § ] QI power transmission
Jerk mfs? - [ Synchronisation module
Velodty m/s
Distance m Unit serial no. Version
Load/Force kg
e o Internal memor

Indude averages in IS0 18738 report for travel sections

Connect
Unit serial no.
[ | pateofcaibration E—

0 Sensor connection state

Logo file
Indude averages in IS0 18738 report for travel sections  FE3
IS0 18738 raw data report results from 10 Hz LP filtered

Arting contro! Version ’7
Grid color [ 192 182; 192 ﬁ | comeat | T EEE—
Font Times Mew Roman; 12 pt S
Text color
Zoom rect color s
E Legend
Show Legend
Font
Background color
B Left axis
Enable scrollbar yes
Line color Moo
Text color Moo
Font Times Mew Roman; 10 pt
E Bottom axis
Enable scrollbar yes
Line color Moo
Text color Moo < = | 5
Font Times Mew Roman; 10 pt
E Right axis S [ | |




liftpc® Limit sets

mobile Diagnose

EE Henning Sensor Suite V 1.36

Fhdninistra. .. Settings| X MAMLZ unit . 4k IS0 18738 limits

Frojects

150 18738 limits | [W[st Delete |

Name GiF
?&?:gr"amb:d speed) 520 % =l
Raw IS0 18738 weighted
Max. horizontal vibration 20,0 Gal 20,0 Gal
Max. vertical vibration const. 30,0 Gal 30,0 Gal
Max. vertical vibration n. const. 0.0 Gal 0.0 Gal
Max. horizontal A5 15.0 Gal 15.0 Gal
Max. vertical A95 const. 25.0 Gal 25.0 Gal
0.0 Gal 0.0 Gal
0.0 Gal
0.0 Gal
0.0 de(a)
0.000 mfs?
15.0 Gal
15.0 Gal
Apply




liftpc® Using Acceleration Sensor QS3

mobile Diagnose

1. Status Anzeige . 2

- Blinking green slowly: Idle

- Fast green blinking : Initialisation

- Steady green: Measurement is running
- Blinking red slowly: Batteries down

- Fast red blinking: Internal memory full

2. Bluetooth and Charging

- Blue: BT transmission
- Steady red: Batteries are loaded




liftpc® Start a measurement

mobile Diagnose

Stand-Alone:

1. Start the sensor:
Push the black button once
=> LED starts blinking green

2. Start the measurement
Push the black button again
=> green LED stays on

3. Stop the measurement
Push the black button again
=> LED starts blinking green

On/Off button

4. Download and Evaluation via

. -



liftpc®

mobile Diagnose

Control the QS3 via an Android phone
by Bluetooth

. QS3 Remote Control

ID . YourID

(10 characters left)
YouTube YourlD v
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lift pc® Online Measurement

mobile Diagnose

B2 Henning Sensor Suite V 1.29

WE | o S12| & 58 X |Cmsmizstin Hew Meas x
FEmE I New Measurement IEI I

Acc. Sensor
HEIRFTIS

o 003601415003

New Measurement

4 Sound Level Measurement

‘ ready -00 95 90 B85 80 73 70 63 60 33 50 45 40 35 30 25 20 15 -10 05 00

Sound Level Meter

0 RIS
A=t
4| 1 | 3
0
=] test-02 ..
==
fﬁjﬁ.ﬁq F
B
PP kT \ not available 00 95 90 85 80 75 70 65 60 35 50 45 40 35 30 25 20 -15 -10 D5 00
3k
a5 M5M12§‘§§ﬁ
i @ RIS
. -, A=
EEE 175 mfs 0
15018738 4T GiT -
875 \ not available 100 95 90 85 80 75 J0 65 60 55 50 45 40 35 30 25 20 15 10 05 00

2015/7/18




liftpc®

EE Henning Sensor Suite V 1.29

mobile Diagnose

e | o 512 | 8

me

- test

E| ﬁ test-02
B0 R
= IEEEE

----- ’_‘Q Sound Level Measurement

Online Messung

21k

4 | il

R
RS
f#iE
MR /AT
Ex
i

EEIERE
150187385845

&7F

test-02

4
1.75 mfs
GiT.

Acc, Sensor
SEiRFFSIS
003801415003
L=k
2014/7/28

.

ready

Sound Level Meter
SRS

HEEE

[]
-
&

not available

MSM 1268
RIS

HE EE

not available

X | msmizEsin a;\cc. Sensor L, Hew Measurement — test-02

IID

N2 4 oo D

70 §0 85 %0 95 100 105 110 115 120 125 130 135 140 145 150 1535 160 165
-10.0 20 85 80 73 70 65 60 55 50 45 40 35 30 25 20 15 -10 05 00
-10.0 20 85 80 73 70 65 60 55 50 45 40 35 30 25 20 15 -10 05 00

2343 | |
2015/7/18 | |

I= @ [+ @L il i



liftpc® @
mobile Diagnose

Positioning acc. ISO 1873

0oap
boag




: ®
Mt Read Measurements

mobile Diagnose

EE Henning Sensar Suite V 1.36

Projects| gk Administration|[&f Settings * | CIMSMLZ unid

I

Sensor configuration

-7 ELVT System

Unit serial no. Version

Date of calibration [ Bluetooth

Internal memary

[ QI power transmission
Battery capacity

o x 1 Synchronisation module
axis
[ Y axis
0 Z ais Release spedal
[ Second Z axis functions
Project
Lift serial no. Date Time jin] Type Information
Street
ZIP/City
Country
Comment A
4 F
Rated speed mfs
Rated lnad len
MER 2 1.75 mfs
013738F4%
e SN N S, T
rails
Save
| |




liftpc®

mobile Diagnose

E® Henning Sensor Suite V 1.29

W | ok B8 | & &5

MM 24 @ Acc. Sensor

s
E i test
- ﬁ test-02

..... 20157 |

4| ] |

LGS test-02
HAHRE

{EE]

R AT

E#

I

4

EEERE 175 mfs
15018738F 4T GiF

77

Read Measurements

O RESEEER | wAEs || Ewns |
iR
SRS [ oowodses Mk
g e [ auEm #BEF
& z
FIEBEiE 8.00 GB o QLT
HMEE 4,50 Ah
o v [ g woon: O SRR
\ & iy +2g, 1000 Hz
+2g, 1000 H
Yﬁ > B
Erh +30 g, 6000 Hz
= b BiE DS #Al H=|
2015 S
20157/1® 13:47:08 00000056 RNt Acc. Sensor 5N 1415003, 5. B 2014/7/28

(7]

=

G - EOOE O

2204 | |
2015/7/18 | |



liftpc®

mobile Diagnose

Read Measurements

N8 | o E1B| & & X |MEMiEEis | Acc. Senzor x
@ KEBEERR [ wrer | [ Emnm |
= HEEEE
@ ﬁ test - o
o g test-02 HiRFRSIS 003601415003 B

B0 i B HA 2014/7/28 o EF
é"e DEEENEL FIEBTEE 8.00 GB q
2015/7/18 13:47:08 ID: 00000056 . - — o R
@ Sound Level Measurement o i g woorE O EsEk:
& i +2g, 1000 Hz
+2g, 1000 Hz
oz R INThAS
| £20 g, 6000 Hz
=Lt BiEl Di{E #7 =)

LG test-02

RS

#E

AP AT

EZE

&E N

< b
EEEE 175 mfs
150187335045 lgﬁ; - ]

77

A e 2RE S0

2208 ||

Seite 18

2015/7/18 | |



liftpc®

mobile Diagnose

E2 Henning Sensor Suite V 1.36

Projects -,Q}Ad.ministration 3 Settings

Mew project

Project

= ﬁ test
= Load Measurements

—- @ Acceleration Measurement

@ Sound Level Measurement

2015/7/18 13:47:08 1D: 00000056

Evaluation

X |CIMEMIZ unit a;\cc. Senzor | =7 ELVI System L, 2015/7/16 13:47:08 ID: 000000SE | test x

ELVI System
B Lifinspector
EJ--ﬁ zu
B RS
B RS2
Project test
Lift serial no. 1%
Street It
ZIP City w000 M
Country HE
Comment 1234
4
Rated speed 10.45 m/fs
Rated load 0 kg
150 18738 limits [st5
Distance between guide 0 mm
rails

Travel section

1/1 =

Additional Sensors

Distance

Velocity

Acceleration

Jerk

X [mis®]

RMS (x, y, 2)

[ Acceleration vector ]

[ Acceleration (Raw) ]

[ IS0 18738 weighted ]
Hz Filter

[ Print charts ]

[ 150 18738 Report |

o Evaluation done

0.0

03

Welocity [m/s]

01

00

01

02

00

Y [m/s®]

02

03

00

Z [m/s?]

03

Max:-1.71 V931.71

= |lax Pk/Pk: 0.161 A95:0.076 0-Pk: 0.102

0.100

m

-0.100]

Max Pk/Pk: 0.393 A93:0.067 0-Pk: 0311

L

I ‘ 1
||| 1

|
.‘ 'Ui
|

Max P/Pk: 0226 A93:0.143 0-Pk: 0280

: , 0.150

! 0.150)

Time [s]

Close




lift pc® Evaluation

mobile Diagnose

B Henning Sensor Suite V 1.36

Projects| LF Adninistra .. || Settings| X |[CIMSM1Z unit @8 Ace. Sensor| ~ 7 ELVI System |2 2015/T/18 13:47:08 ID: 00000056 | test x
. Travel section 0.0
Project ““E 03
= ﬁ test [ Additional Sensors ] E
#- Load Measurements [ Distance ] § -10
O
B Acceleration Measurement - =
T [ Velodty ] 135
- 2015/7/18 13:47:08 ID: 0000
‘%- Sound Level Measurement [ Acceleration ] o
7 ELVI System [ Jerk ) Max PPl 0.073 A95: 0.047 0-Phc 0.040
B Liftinspector [ RMS (x, v, 2) ] F0.02 I
@- ﬁ zu “E‘ -0.09 m's? @ 439 m
= R x 000 LIRS
- Acceleration vector o
- RAE-2 [ ] @ gn
4 | m 3 [ Acceleration (Raw) ] 004
Project test [ msoims7sweighted | |
- . = Max PPk 0.160.A%5: 0.083 0-Phk: 0,005
Lift serial no. 1% Hz Filter & 0.05 0.005 m's* @ 439 m
Street = %
ZIP[City w000 [ Print charts | =000 ;
Country HE [ 150 18738 Report | = 003
Comment 1234 = -
4 ' 02 Const. Max Pi/Pk: 0.156 A95: 0.080 0-Pk: 0.094  Non-const. Max Pk/Pk: 0.154 A95: 0141 0-Pk: 0.190 0.150
Rated speed 10.45 mfs B 01
E
Rated load 0 kg 5 00
IS0 18738 limits T - o
imi GiT. @ 01
Distance between guide 0
rails m 02
Save 0 2 4 6 8 10 12 14 16 18 20 2 24 26 28 30 2
o Evaluation done Time [s]

Undo zoom: Zoom from bottom right corner to upper left corner
IHHIUUDELC FCOLUICDY




liftpc® Im- and Export

mobile Diagnose

Projects| 4k Administration|[&] Settings X | CIMSMLZ unit @ hce. Sensor | T ELVI Systen | 2015/B/2 6:51:43 I: QS3\test. tnl | test x
< 1f8 — 10 5ot
Praject E
- ﬁ test [ Additional Sensors ] é
f &3
[ Distance | =
Acceleration Measurement 3 o
Import [ Velocity ]
Sound Level Measurement [ ] 0
Acceleration
[ Jerk ] 0.10
Max Pl/Pk: 0.012 A935: 0.010 0-Plk: 0.008
[ RMS (6, v, 2) ] & 005
Frequency analysis = 000
) x
ﬁ [ Acceleration vector ] 8 A6
[ Acceleration (Raw) ] -0.10
Project st [ soms7suwegites | .
. z Max PloPh: 0.140 A95: 0.035 0-Pk: 0.097
Lift serial no. 1= 10 Hz Filter = 0.100|
Street I _E 01
ZIP[City 10000 [ Print charts ] & 00
o
Country hE [ 150 1873 Report ] @ 1
Comment 1234 o . = ‘0-1‘::0
02 —
- 04
Il 3 0 Const. Max Pi/Pk: 0.149 A95: 0.110 0-Pk: 0.138 ' Non-const. Max Pk/Plk: 1.226 A95: 0.428 0-Pk: 0.897 0.130]
Rated speed 10.45 mfs 5
e -00
Rated load 0 kg =
N2 501504
150 18738 imits stE - @
@ 54
Distance between guide o mm
rails -06
Sers 402 404 406 408 410 412 414 416 418 420 422 424 426 428
- o Evaluation done Time [s]

I‘@ I‘I& @ 2015/11/17 ||




liftpc®

mobile Diagnose

E= Henning Sensor Suite V 1.36

Frojects| -k Adninistration| ¥ Settings

N8/

¥ | CIMSMLZ unit |88 Ace. Sensor| T ELVI System |l 2015/6/2 6:51:43 ID: G53%est. tnl | test

Delete Measurements and projects

ool {51

Travel section
Max: 6.93
18 [z] .10
Project . =
(= ﬁ test [ Additional Sensors ] §
[ Load Measurements [ Distance ] _% 3
=-@® Acceleration Measurement [ Velodity ] =
2015/7/18 13:47:08 1D: 00000056 [ ] 0
E - Acceleration
2015/8/2 6:51:43 ID: QS3\testtml
B Jound Level Measurement [ derkc | N axPRPE 0012 A95:0010 0.7 0008
=7 WLV System [ RMS (x, v, 2) ] B 005
(=] nspector Frequency analysis E 0.00
[ g Zu .
Acceleration vector (o]
N [ ] @ 005
E HEEE-2
ﬁ = [ Acceleration (Raw) ] -0.10
Project st [ mowmsweshted | .
; . : Max PE/PE: 0140 A95: 0.035 0-Pk: 0.097
Lift serial no. 1% 10 Hz Filter - 0.100)
Street ™H E 01
ZIP City w000 [ ( Print charts ] = 00
(=]
Country HE [ 1S0 18738 Report ] @ o4
Comment 1234 A -0.100)
02
- 0.4
4 } 02 Const. Max Pk/Pk: 0.149 A95: 0.110 0-Pk: 0.138 Non-const. Max Pi/Pk: 1.226 A95: 0.428 0-Pk: 0.897 0.150)
Rated speed 10,45 m/fs 5 200 MWMWWWWVWWA’\NMW
Rated load 0 ka E
_ — N 02 20.150)
150 18738 limits st5 -] @
D 4
Distance between guide 0 mm
rails 0.6
San 402 404 406 408 410 412 414 416 418 420 422 424 426 428
Save :
o Evaluation done Time [s]

R

=]

L]

al ) @

24
2015/11/17 | |



liftpc®

mobile Diagnose

Frequency analysis

’ Henning Sensor Suite V 1.36 W =l
Projects| OF Adniniztration| 9] Settings| X [[IMSMIZ unit |8 Ace. Sensor |7 ELVI Systen || 2015/6/2 6:51:43 ID: @53\test. tnl | test| ®
==
e proje - aric Const. Max Pl/Plc 0,145 0138  Non-const. Max PPl 1.226 A85: 0.428 0-Pk: 0.897 08
Project
=- ﬁ test Additional Sensars 06
; = Load Measurements [ Distance I 04
B Acceleration Measurement :
0.150(02 &'
E
b0 2
T
=
¥ 0150 o, 2
H g ZU
ﬁ - 04
o
2 & a6
Project 08
Lift serial no.
43 43 47 43 49
Street T o=
ZIP{City 10000 ™ [ Print charts cy analysis
Countr
v i [ 150 18738 Report % 0028 @ 2217 Hz bitude spectrum
Comment 1234 ~ £ 0.02 er-spectral-Density
§ jare-Cepstrum
i %_ 0.01 Evaluzlon frame
il & w1 - 43397
Rated speed 10,45 mfs 0.00
30 300 350 400 450 300
Rated load 0 kg
150 18738 limits i
e [Gh— v] Velocity Max: 0.89 m/s | Av: 0.89 m/s 150 mm  3.8Hz
Distance between guide 0 mm Suspension (in:out) 7 =] 1 18.9Hz
rails earbox (out:in) 2 61 11, 4Hz
Save ) ain Drive Sheave 300 mm 1.3 dia. {car speed) 300 mm  0.9Hz
o Evaluation done Engine revolutions 57.7 ee dia. (rope speed) 350 mm  l&Hz




liftpc® Evaluation @

mobile Diagnose

« How does the analysis recognize
the travel situations?

 How are the performance data determined?

* How is the ride quality determined?

 How are the parameters calculated?

.



Mtpc@) Threshold values

mobile Diagnose
Based on the threshold values and not causal filters

the travel situation is recognized

06 .
T2 tut'
1 tut’
04 At
, ﬂ . il T
| " L Mt
Iy ’| l|[" b i At ol B IF ]ﬂ IRR LR bl (R L]
04T rot: Béschleunigung Messwert
blau: Beschleunigung 10 Hz gefiltert
0B F
08 -
-1
1.2
a 2 4 B o 10 12 14 16

.



liftpc® Travel situations @I

mobile Diagnose
Based on the threshold values and not causal filters

the travel situation is recognized

2. Travel section

.



@tpc@) Integration @I

mobile Diagnose

Calculation of acceleration and path

Measurement: acceleration in z-direction [m/s?]

Integration

Calculates: Velocity [m/s]

Integration

Calculates: Path [m]

» Parameters: max. acceleration, max. velocity

.



@tpc@) Differenciation @I

mobile Diagnose
Measurement: acceleration in z-direction [m/s?]

— Differenciation —
Calculates: Jerk [m/s3]
15 T
1. tut’
T tut'
1
05
close door Dr.inen door
0
Acceleratign
05 b
1 Speec!_r
-1.5

30

0 ; 0 e . N
- » Parameter: max. jerk
Seite 28



liftpc® Vibration evaluation

mobile Diagnose
Vibration analysis (evaluation acc. to ISO

8041)
1

Erequezwichtung u
0 RERREJE K1 EEARN] R E RO Y SHRER IR
Z-Beschl, 10 Hz, whole body T AR R EE \ L

SR YeaxiS

T e
- Bandwmitngeacuem] 1

ZBeschl., 10 Hz gefiltert S S S TR A R ;\\\3

0063 0125 025 45 1 2 13 8 1 315 63 125 250 500
Fracuarev. [ He

0.5

Z-Beschleunigung,

By el i

2

& 3 1% 315 63 125 250 S0
V. He

15 F

10
0063 0,125 025 05 1

0 2 4 B g 10 12 14




liftpc® Peak examination @I

mobile Diagnose

0.025

1. txt'

0oz
3. tut'

00s

001

”-””Z | /I \ o

001 f

0015

002

-0.025

0.1 0.2 0.3 0.4 0.4 0.6 0.7 0.8 0s

» Parameters: Peak to Peak

Zero to Peak

.



liftpc® Frequency examination @I

mobile Diagnose

frequenzy
Analysiz of Range

95 X

,,f,fFF—r———*ﬁxkxhiﬁhhthhhxxkxxkxhk s, Range

95 7 x\H1 Rangs

Rax,

frequenzy

Range
9% X

RaXx,

Parameter: 95 % value

m 95 % of all values are below this limit



liftpc® Velocity limits @I

mobile Diagnose

4 azio — o —
Vz , ' _\I N Yz
P N
7 | | ~
7 | | ~
7 | | ~
| | ~
// 7’ \ azmi i S N
' : \ -
|
Stand : Accelerate : Drive : \ Brake /: Stand
| ! ! |
TvO Tvl Tv2 Tv3
5% 95% 95% 5%
of the velocity
meters:
a9% (acceleration): between T, ,and T,
a95 (braking): between T ,and T ,

.
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T
T
T
T

A SZ
Vz el
500 mm
1
|
|
|
|
|
| t
|
|
|
1 [
T } >
! !
To T3

0.5 sec before closing the door
500 mm after travel start

500 mm before travel end

3. 0.5 sec after 6pening the door

o

N

Parameters:

a maximum acceleration between T,and T,

Zmax"

a maximum deceleration between T, and T,

zmin*

.
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* Trouble shooting

e Control problems

 Mechanical drive problems

.
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Measurement directly on the drive unit

Aufzugsfahrt 20.01.2005 121827
1.92— |

! I~ 1 ”W H

w-Beschleunigung
2 40—

1499 —

0086 —

048 —

0000 —— e

-0 —

Y-Achse

-0.95 —

,M i M ll, i

3600 3060 4320 4520 5040 S4.00 57 .60 G120 G20 G340 F2.00

A g —
b [

-1.92 —

-2.40

[misec]
Ritten faht2051 Zeit [sed]

Amplitudenspelktrum
[mifse ] Max 1. 100614 @ 22.7942 Hz (Untersuchung ab Freq. = 1H=)
1.1

5426 w002

09
a7
0.4
0.z

0.0
S5:4528

b0 s8 TS5 413 180 188 225 203 300 338 376 415 450 d88 S25 AO3 600 G383 G675 T13  FAD 39028

Frequenz [Hz]

High acceleration level only in Y-direction

- => Unbalance in the engine
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Starting situation:

* High-quality elevator plant

* Very unquiet running

 The measurements shall specify the defect source
In more detail: Drive or car mechanics?




liftpc®
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Travel
upward

Accelerations
in the car

Travel
downward

Accelerations
in the car

Expert analysis 2

Henning Lift-PC Diagnose Yer. 2.11 - beispiell - fahrt0000.afd *
Datei Woreinstellungen Auswertung Messung  Chart  Ansicht 7

=loix|

K| azEn BEBRE| 2 (2| BEw kBwm Bl @l wisdsn|E

Aufzugsfahrt vom 18.10.2002 um 151229

= Beschleunigung
450 —

3,86 —
342 —
2,68 —
2 34—

1.80—

aowoTe o

1.268 —

0.72—

0.18—

0.26—

-0.80

I I I T I I I
2480 2528 25.76 2624 672 2720 2768 2816 28.64 29.12 29.60
[mises]
CithenningiFrojekte\Beispiel 14ahri0000. afd Zeit [seq]

Henning Lift-PC Diagnose Yer. Z.11 - beispiell - Fahrt0000.afd *

Datei Voreinstelungen  Auswertung Messung  Chart  Ansicht 7

=10 ]

[« azdnZBERE| ' 2 AEw ik Aw (B | Yo kg sn B

Aufzugsfahrt vorm 1810 2002 um 15:13:29

zBeschleunigung
460—

3.96—]
3492—

288—]

N

2.34—

180—]

oW oT e B

1.26—
0.7z2—

01e—
.

-0.36—]

2]
CithenningiProjekte\BeispieMifahrti00n. atd Zeit [seq]
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Travel 3
upward wn

Rotational speed -
and torque '
at the winch

0o

Travel
downward =G g

Rotational speed
and torque
at the winch
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—=The cause cannot be the drive, as the acceleration curves
in the Z-direction do not show the strong peaks, this is also
confirmed by the rotational speed curves

Die Schienen wurde offensichtlich aus zwei sehr unterschiedlichen Chargen montiert Quetzchung der Mittel-Rolle durch fehlerhaftes Stichmaf (starker Lagerschaden)
- —

electronic
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Henning Lift-PC Diagnose Yer. 2.11 - fahitD002.afd -|0] x|
Datei  Vaoreinstelungen  Auswertung  Meszung  Chart  Ansicht 7
L T =B, =2 - =
[{ 2D BERE Q|0 FEr kL BAw B Bk w0 SN B
=Beschlaunigung ieg
00— — 500
17 60— L =00
- et ettt o w% Hro. B
16.20 — — 100
12.50 —| — 100
10.40 —| — -z2.00
A iy
= .00 hannd ot '..-.,' 1 - 500 ®
h q
=
o H.60— M
3.20 — — 0.0
0.50 —! L 4400
,—%_ TN Ll 4 a oAy n I L, g TS _lﬁl___ ad 1O L ettt v mirr = = = - - -
-1.60—] L -4z.00
T
—
-4.00 I I I I I I I I I -15.00
0.00 2.00 .00 9.00 12.00 15.00 18.00 21.00 24.00 27.00 20.00
[mize o] Im1
CAHenningP rojekteihd auth duststr. A 7ah 0002 . atd Zeit [zed] 1642 w1582
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@tpc@) Drive problems 1 @I

- h‘la: Velocity: -0,99 V95: 0,98

@ 0.0
E -
E C
E -
G 0H5 +—
S N
o C
> C
™ | | | | | | | ! | [ | | | | | | | ' I |
20 —Tryak Pk/Pk: 31,8 A95: 23,7 0-Pk: 18,4 T ! T !
> 0
| | | | | | | | 'y | | |
25 _Mak Pk/Pk: 42,9 A95:20,0 0-Pk: 24,9 |
[ i : : | AR
> 0 —promvstlfriiaeor VY . |00 |
| | | | | | | | E| | | E | | | | | | | | | E |
200 Mak Pk/Pk: 135,9 A95: 81,6 0-Pk: 170.6 H ! ol
. 0
1 I H I : [ ! ! ! I

Found: High noise development (car)
Measured: Excessively high accelerations in all
directions
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T TTTTT o oTmTTEeT T =l

mobile Diagn:

— s — - — = = ==

Measured at the winch

RJ'I'I Sound: 3,9 Ave. Sound: 71,3 Max Sound: 83,9
g -
- 75 —
=
: —
=
o 50
- | | | | | | | | | | | |
~Max Pk/Pk: 228,2 A95: 161,2 0-Pk: 134,7 ! !
100 -
> 0 —=
-100 —
I ] 1 ] ] I I
100 | Max PkiPk: 1576 A95:113,5 0-Pk: 108,6 ' !
s 0 —b=:3s n
100 | .
50 —-Max PhoPk: 74,3 A95: 50,6 0-Pk: 49,8 ! !
N 0 £

High level in all room directions

_ => Misalignment motor/gearbox
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Measured at the winch

Tnits: mullilg) File: URORSITU2ZVEZ 13:33:41 03/28/02

I-JLun Sound: 86,2 Ave. Sound: 81,7 Max Sound: 86,2
<L 1 - - o
S 15[
E o L . 60,
=
o 50
e T N RN TN TN N AN TN TN NN TN [N TN NN N NN (NN N TN NN TN NN N N NN N N TN TN NN NN AN TN N N N NN TN N N NN [N NN N AN N NN N SN N N |
200 pit ' y T 1 1 1 T T T T
L
< |
L . | 4 4 - 4 | - - - . | 4 4 4 4 | - - 4 - | 4 4 4 - | -+ 4 - - | . 4 - - | 4 - - - | . - . | |
200 T ' T 1 T T T 1 T T T
0 | am
> i X
i | I gy gy ]
Mdx PPk 597,1 A95: 111,0 0-Pk: 313,5 ! ' ! ! ! ! ! !
250 —
] B[]
(6] 0 e’ i ';'I
250 1 3
0 5 10 15 20 25 30 35 40 45 50

Seconds

High level only in X
=> Unbalance in the motor
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Starting situation:

* High noise development and vibrations in the car

« Several plants of the same type show the same
behaviour

* By visual control guides and rails have been
excluded to be the cause

* Frequency converter by variation of the |- and P-share,
adoption of the motor flow etc. excluded

« Suggestion: The drive transmits vibrations by the
ropes into the car

.
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Procedure:

- Measurement empty car down
 Measurement empty car up
 Measurement gear unit empty down
« Measurement gear unit empty up

* Frequency analysis

.
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Sound({dBA)

=100 4

100

Drive problems 5

Car empty down

5 1

100 —

=1

100

=l

200

0
1
Mad PL/PE: 2669 A35: 67 2 '0-Pk: 1342

n Sound: 72.4 Ave. Sound 64.9 Max Sound: 73.4
1 1

L L 1
ad Pk/Pk: 1620 A835: 103.2 0-Pk: 37.6 !

1
| " " A A |
ad P/Pk: 2333 AB5: 1823 0-Pk: 203.7 !
1

1 e

Seconds
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Sound(dBA)

1

-

=

)
]

100

Drive problems 6

Car empty up

™5

50 -

] |

Z45

f
&h
]
1

IIIII:I.””Iﬂ

Run Sound: 75.& Ave_ Sound: 67.0 Max Sound: 75.8
1

ai Pk/Pk: 63,3 AB.’,: 482 l]-*'k: 380
I

1
1
1
1
1
1
1
1
1
1
1
1
1
1
'm
L
1

10

15 24

Seconds
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Gear unit empty down

100 T
- Ru|:1 Sound: 84,4 Ave. Sound: $0.8 Max Sound: §4.4 1
[ Foo !
m k. e o o P SRR ¥ —— o RN
= Fi- T ’ —_aczéiﬁ
T .
E :__:_____________________________________________________________________________EQ._':'
tA an :
EI 1y 1 . - 1, . - 1, . - .| ., - . 1, . . .|, ., . . 1, . . .|, ., ., |,
| Max Pkkk: 2747 A93: 153_5 0-Pk: 1533 ! I I I I I I I I
100 L
I
H LI T
o0 L
100 | Max PEPK: 192,2" A95: 1465 0-Pk: 102.0
- 1
> 0 —
100 |
100
N 0 —
100 |

Seconds

te 48
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Sound(dBA)

100

5

50

100

=100

100

=100

100

-100

Drive problems 8

Gear unit empty up

I~ 1
._I__'r- = B e S mﬁww .

Fun Sound: £2,1 Ave. Sound: $0.4 Max Sound: 82,1

FMax PRPR: 2167 A95: 1445 0-Pk: 1131

M;:x *.‘Pk: 211.4 A935: 1037 0-Pk: 1180

Seconds
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Drive problems 9

Frequency analysis of the Y channel
(Same sensor room orientation)

Car empty down Gear unit empty down

Freguency (Hz)
10 20 30 40 a0 B0 70 a0 90 100 110 120 130

Frequency (Hz)
10 20 30 40 &0 KO 70 BD 90 100 110 120 130

s ytr—t—tt—t—t—tttrdty et

WMax = 5,642 @114, 375HZ Max =48 277 (@114 375HZ

e | | | [ L | | | |
I I
ﬁﬁﬁﬁﬁﬁﬁ 5 B 7 D 1 2 3 4 5 5 7
Seconds
Frequency (Hz) Freguency (Hz)
10 20 30 40 50 GO 70 a0 90 100 110 120 130 10 20 30 40 50 B0 o 80 90 100 110 120 130
| | | | | | | | | | | | | | | | | | | | | | | | |
EN T T T T T T [ T T T T __”‘l\lH||||\W|||||Hl\|||H|IIII“III\IHI|\II”\III|I|\||\H||
= 20 £ | Me =45 433 @174 375HZ
c 0 - /114,375 Hz
L n L v
g E 5
s U Z ¢
E -850 £ z
Ry SN S M - e | | | | il [N R SN AV |
. ! 2 3 4 5 B 7 0 1 2 3 : 5 6 7
Seconds

_ => The vibration results from the drive

Seconds




Mtpc@) Drive problems 10 @I
mobile Diagnose
Meaasured: Frequency in Y—directio

Measured: Motor speed 1372.5 1/

Motor speed 1 372.5 1/

114.375 Hz
22.875 Hz

The gear unit has a 5-start worm

=> Too big geometric tolerance of the worm

.
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Henning Lift-PC Diagnose ¥er. 2.11 - Elisenhof A09 - fahrt0001.afd * -0 x|

Datei  Woreinstellungen  Auswertung  Messung  Chart  Ansicht 7

RS == EE AR TS T EERE T YR Rk Y=

Aufzugsfahrt 04.02 2004 10:54:14

z-Beszchleunigung
1450 —

#Beschleunigung [mised] 1 Raster= 174 mfzec

12.78— z-Beschleunigung [misec?] 1 Raster= 1.74 mfzec?

9.00-14.00 Hz TP z-Beschleunigung [mézec®] 1 Raster=0.38 mfzec®

11.02—
0.8 —

754 —

oW T oo Ik
(0]
fun)
=

405 —

22—

058 —

-1 A6 —

-2.an

40,00 43.20 45,40 49,60 52.80 G500 59,20 G2.40 G560 G2.80 7Z.00
[mize o]

Vibration in acceleration
Resonance between motor control loop and car

- => Too hard adjustment of the ,,| share*
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2

[ Henning Lift-PC Diagnose Yer. 2.11 - Commerzbank - fahrtDD03.afd * -0l x|
Datei  Woreinstellungen  Auswertung  Messung  Chark  Ansichk #
(A pzen BBR&(' 2 2 AL e @ B+ 8okt os B
. Aufzugsfahrt vom 06022003 um 10:58:16
z-Bezchleunigung
wBeschleunigunyg [m/fsecd] 1 Raster=0.72 mizac®
w-Beschleunigung [mfse o] 1 Raster=0.72 misac?
f28— z-Beschlaunigung [misecd] 1 Raster= 0.72 misac®
MWMMMWWM&WW 9.00-14.00 Hz TP z-Beschleunigung [mizec®] 1 Raster= 040 mized®
Py T —— T —— m-,.-
89—
z
© 32—
A
¢ 20—
h
=
o 1BE—
0.5 —
0.294—
-0.45 —
-1.20
0.00 .00 10.00 156.00 20.00 25.00 20.00 25.00 40.00 45.00 S0.00
[misecd]
C:ihenningtProjektesCommerzbankifah 0002 . afd Zeit [zed] 4403 w600

Softer adjustment of the “l share*
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Henning Lift-PC Diagnose Yer. 2.11 - beispiell - fahrt0000.afd * -|1O] x|
Datei  Voreinstellungen  Auswertung  Messung  Chark  Ansichk 2
L =D BBR& ' 2|9 HEw L Ewm Eodt | S| tdons B
Bacolauni Aufzugsfahrt vom 18102002 um 121329
z-Bezchlaunigung e g
12.00— — 5.00
Q.60 M — =50
7 20— — =00
480 — — 0.50
_Z 2.490— — -1.00
A ny
¢ 0,00 — l— -z80 ®
h a
E -2 0 — — -<.00
-4 50— — -5.50
7 20— — -7.00
7 . L .z50
»,I-share perfectly adjusted, no resonance

Overswinging of the run-up ramp o0
Too low adjustment of the ,,P-share”

’7— -10.00

40.00

fml
3.0 ywd02

With high loading the ,,P-share® can no longer
»guide® the controller
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Discussion

.



