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Temperature compensation system with high degree of accuracy.
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The leak test is an important key factor for quality assurance in the power train manufacturing
process. However, it is also one of the most challenging processes and creates an enormous
amount of ambiguity. There are several complex causes and problems that arise, such as seal
performance by attachment of cutting oils, chips, and cleaning water, as well as work
temperature concerns after cleaning and drying as ambient temperature variations vary
depending on the season. To avoid such troubles, efforts have been set to increase cleaning
performance, as well as to decrease cleaning temperature. However, this still does not fully solve
problems with temperature.
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Generated Data Loss as a Result of High Work Temperature.
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When the work temperature exceeds a certain value, the leak measurement becomes largely inhibited, and results in losses getting
generated in the process.
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Cooling line loss (equipment cost, cooling time)
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System Diagram of Measurement Circuit with Temperature Compensation
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B Air Leak Tester FL-612
Measures the leak of the work and calculates temperature
compensation according to the temperature data from TMD unit
or TT unit.

B TMD Unit KM-001
Measures the variation of pressure difference inside the
temperature sensing element, and feeds the data back to the
leak tester with the temperature variation of air inside the work as
the pressure difference data.

ETT Unit D7-001
The thermometer measures the work surface or ambient
temperature. This is used to measure work surface temperature
as the reference value to measure the temperature
compensation capability. It is also used to compensate the data
where a correlation exists between the work and the
thermometer.

B WS Unit KV-001
This performs the leak test by switching a plurality of rooms

inside work. It also functions to charge bypass or exhaust
bypass to reduce pressurization time.

® Charge Bypass Unit CBU-600
@ Electro Pneumatic Regulator APU

@ Dryer Unit KF-101

® Air Tank KT-201

® Flow Standard FFM-100

o FEH)EIFSS CAL-0.1, CAL-1.0, CAL-5.0 ©® Manual Calibrator CAL-0.1, CAL-1.0, CAL-5.0
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Please ask our sales staff for further information. We propose adequate system structure, jig, and etc. according to required specifications.
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Increased Reliability and Improved Usability
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High density color graphic display of differential pressure and

gauge pressure change.
Measurement state is judged in real time.

¢ Analysis in the measurement trouble can be easily done.
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USB terminal is installed and data input/output can be easily
done.
* Host : Measuring result and setting values (each timer, judgment value,
test pressure, etc.) can be stored in USB memory.
* Function : Measurement data is output to the computer, and analysis
and storage can be done.
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Previously, the work surface temperature, seal base, or
ambient temperature was measured and correlating points
with leak measurement values were identified. However, as
shown in the figure and graph to the below, heat dissipation
characteristics vary according to the position in the work and He—Io—ae ©
in the seal base, and are also affected by variation of the »
ambient temperature. As a result, locating and determining B RS

the correlation proved to be extremely challenging. Time
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: The temperature of the part with a large heat capacity
slowly decreases.

© ® 0@ 006

: The temperature of the part, which has a large contact
area with the work gradually increases because the
work temperature gets transferred.

@

: The temperature of the seal base varies with the
ambient temperature.

©

: The temperature of the part with a small heat capacity
rapidly decreases.
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Newly Developed Temperature Compensation System
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In the newly developed temperature compensation system, the temperature data that affects the leak measurement gets
captured as the air temperature variation in the work. Therefore, it becomes possible to detect the integral temperature effect
of work, ambient conditions, and tools. As a result, the temperature compensation with high correlation is achieved. This
keeps the uniformity with the leak measurement method, which is a closed space prepared inside the work, and allows the
temperature variation to get captured as the pressure changes.

1 [CRF KIS, FL-612. TMD 2=v D 2 BOEERXY—I T XAY%ZAL\. FL-612 TIFT—IREDU—TRIEZ{TL.
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As shown in Figure 1, two differential type leak
testers ‘FL-612" and ‘TMD’ are used. The FL-612
measures the leak inside the work, and TMD
detects the pressure variation caused by the
temperature variation of the air inside work. All
measured data is plotted versus temperature as
shown in Graph-1 and Graph-2. By using this data,
a scatter diagram is obtained, as shown in Graph-3,
and shows a very high correlation with the collected
data. By using these results, integral and vast
0-yv4 temperature range compensation now becomes
O-ing  possible.(See Graph-4)
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When data from FL-612 and TMD are plotted in the correlation diagram, an By determining the coefficient, the real temperature compensation
association is established and can be expressed with a correlation coefficient. becomes possible.
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Examples of Measured Results
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Correlation between the temperature and the measured results

fHIERI&RIESSR

Measured results before and after compensation

B £ 8 Specifications
® TMD Unit KM-001
I7)IN40vkhk . Air pilot valve driving | Air pilot pressure 0.3 ~0.7 MPa
UL T OBR B # BRENEE 0.3~0.7MPa (HERENRE 0.3~0.5MPa) valve (Recommed pressure 0.3 ~ 0.5 MPa)
EMAFHANDES IRI Y (TP IRFE) ) Connector for SV control input signal (7 P terminal block)
P
B A H A TUUERAS. E5HAITIRIH (9pin DSUB F X ) e T RER | sensor voltage input, signal output connector (9 pin DSUB male)
T R B K| x15VDC(U—IFRAIKD#EER) Power source +15V DC (Leak tester supply)
T v Y E H| BEROOICEHEDED Sensor output Refer to Model @
® TT Unit D7-001
BEANESHEE | &6 1 0~50°C Temperature measuring range | Range : 0-50°C
il 1 BIELRE © +1°C and accuracy Measuring accuracy : +1°C
AHADESZE® | AS1 Pt100  HF 1-5VDC Input/Output signal conversion | Input Pt 100 Output 1-5V DC
S B A H H| ESEAHIRIY External Input/Output Signal output connector
(7FOJ7TK 1) | 15pin SFEEDSUB X ) (analog out 1) (15pin high-density DSUB male)
S 8B AN H h | BEHAHIRIS External Input/output Signal output connector
(7FOJ79 kK 2) | (15pin BEE DSUB X2X) (analog out 2) (15pin high-density DSUB female)
B AR K&K | JIS C 1604 [CHHL, IS5 AFFEZE +(0.15+0.002| t |) Pt 100 JIS C 1604 standard, Class A : Tolerance £(0.15+0.002 | 1| )
©® WS Unit KV-001
I7/)\40vb - Air pilot valve driving | Air pilot pressure 0.3 ~0.7 MPa
V)L T OBR &) # SRENFE 0.3~0.7MPa (HERENRE 0.3~0.5MPa) valve (Recommed pressure 0.3 ~0.5 MPa)
N OB AN B h | BEAHEANDESIRIY (TP IHFE) External input / output | Connector for SV control input signal (7 pin terminal block)

N A FE I 927mL 'g 40 30
o T2 KNE : 196kPa 5 30+ c A FHIEAT Before compensation
EE =1.34x + 4.72 =E£2 i
CHG2:5sec *BALT:5sc 2o | Mo o9 20- £? * MIERR Atercompensaton
*BAL2 @ 5sec e DET :5sec m C o Ect0r .
e EXH  1sec H3 s ?4* K] . .
= 5 > #1550 t t e t
®Measured part : W/J 88 300 0.0 30.0 {L@ 10 P 40 50
eMeasurement condition €2 10 ® 2o |
w oy
e Inner volume : 927 mL 5 20T =
e Test pressure : 196kPa T ¢ -30 T 0
e CHG2 ' 5sec ¢ BAL1 : 5sec -40 -30
e BAL2  5sec eDET : 5sec TMD 1= NAIESE (Pals) J—28E (C)
e EXH  1sec TMD unit measured value(Pa/s) Work temperature('C)
=R «AVIN\—%  Case converter Joawl-v: =i
OHITEERNL - T IE REEIET CRIERERER HIERIRAIERER
o RITESRF Correlation between the temperature and the measured results Measured results before and after compensation
o & & : 2000mL B 15 10
== : < . A HBIERI Before compensation
. é—élz\,:_:o S0kPa . 5 % y =1.19x +0.68 10 - —~ é o #iIE#% After compensation a* 4
“10sec ¢BAL1:5sec g g R2= 0.94 £5 st AAa
eBAL2 :10sec ®DET :4sec E ¢ 5 | 3£ as
eEXH : 1sec @ < E g
® 3 B o 0 . LI n ,
eMeasured part : Def room = S % 3 ! P N » ° '
eMeasurement condition 5 g oo . 50 o0 = 2 10 20 30 & ®a° 50
e Inner volume : 2000mL T i S 5L o
e Test pressure : 50kPa € - =10 +
e CHG2 : 10sec * BAL1 : 5sec -
*BAL2 @ 10sec DET : 4sec ' 10
: TMD 1= MAIFEE (Pals) D—2Ui8E (C)
* EXH - 1sec TMD unit measured value (Pa/s) Work temperature('C)

B > X hE 100kPa I TOEFEBARLTCHDFIDT, SHHATEL.
Test pressure less than 100kPa is also provided. Please ask us when necessary.

B 1t & Specifications
® I7YU—UFAH AirLeak Tester FL-612 Series

B ® A K| 7Y BEVRIEREEXITZU—ITRY Measurement method | Work-Fixed Master comparison pressure difference type air leak tester
= 5 TJO-29 09 —RZEFERAL. RRNEBEICKDBEIE Use flow standard, and measure the volume based on the actual
& ®m A E FEERIESE COBREAE ’ ’ folumslnsasizement leak. Measure volume by manual calibrator.

VR-55A(2CD)  F.S. 2000 Pa/5V Ditt o VR-55A (2CD) F.S. 2000 Pa/ 5V
= FE &t v U | O—J/BE +1%F.S. s(lenzroern 1al pressure | \yoi side accuracy  £1%F.S.

I AT BIFEE + 2%F.S. Master side accuracy 2%F.S.
FP—YFEwYY | LLYY 0.1 MPa - o Gauge pressure sensor | L Range 0.1 MPa A 29%F.S
(¥EEEHEVY ) | MLVY 1 MPa AL +2%F 8. (semiconductor pressure sensor) | M Range 1 MPa Couracy £ovek.s.
J— @l a&E| H41mL RER—BMY42mL Work side volume approximately 4.1 mL calibration port approximately 4.2 mL
NAY B BEHE| H¥38mL M side volume approximately 3.8 mL
NAHYH T | AEHE 28mL M tank inner volume 28 mL
H T B E | BED—U50mLICT 1 mUmin OiFNEERT + 5% LA Measurement accuracy | greater than +5% at 1mL/min leak test with reference work of 50mL
I7)10yMUVTHER | BREIE  300~400 kPa Air pilot valve driving valve | Driving pressure 300~400 kPa

— | LCD (320 x R.G.B.) x 240 Rv . A5— TFT : LCD (320 x R.G.B.) x 240 dot. Color TFT

= 57 ?.g.l ) RSPy 5.7 inch
W — JFHBE| 0~31J)—T327FE) Group setting 0~31 group (32 variations)

REMOTE 50P (S EREIHMES ) REMOTE 50P (external control signal)

APU SIGNAL 8P (APU HEHES ) APU SIGNAL 8P (APU control signal)

EXT VALVE SIGNAL 34P (#t4 73 VUL TES) EXT VALVE SIGNAL 34P (external option valve signal)
% 8 A W 5| Rs-232C 9P (F—IHHES) External I/O RS-232C 9P (data output signal)

ANALOG IN 15P (NEB7FOSES) ANALOG IN 15P (external Analog signal)

USB7RZ ~ AR5 (5F USB XEUZEE) USB Host A Connector (Please use specified USB memory.)

USBT7»oY3> BIRIY (BELIMEE RS/ \HYE)

USB Function B Connector (Please use specified driver.)

Operation temperature/

FHEBE - BEHHE | 0~40T 45~85%RH fEEEME & e 0~40C 45~85%RH (without condensation)
B R B [E|ACO~110V 200~240 V Power source AC90~110V  200~240 V
H % 8 [E| 100VA Applied current 100 VA
YUY CRBUBWV RS A L7 7 CRATREL, Use clean and stable air pressure
SIS 1 -
HESBSRS : JISB§§2251 12012 [CKD Recommended conditions according to ISO 8573-1 : 2010
EfRZEmEER1, 3,1 Compressed air quality class 1, 3, 1
FR B B EE(E Class Items Criteria
Fm B =T g 1m*Hebd 0.10<d<0.5 20000 Test air supply Thet_mlaximurtn 0.10<d<0.5 20000
A <) particle count per m
1 BAKIFH 05<d =10 400 1 |(particle diameter | 0-5<d =1.0 400
(KifE d um) 1.0<d =5.0 10 d um) 1.0<d =5.0 10
3 EHBR =-20TC 3 Pressure dew point =-20C
1 TAIERE =0.01mg/m® 1 The oil total concentration =<0.01mg/m3
S B N & | W162xH256xD345 mm RIS FTF (IERBER) External dimensions W162xH256xD345 mm  without extruded parts (see external dimensions)
=1 2 | #912kg Weight approximately 12 kg
5

B & Model
® I7VU—U5F XY AirLeak Tester

FL-6120/-0

O E/EESHE @ Pressure setting range
= fEREHEH SREEHEEH RREAEHE Model | Applied pressure range Set pressure range Indicated pressure range
L 10.0 ~ 99.9 kPa 0.0 ~99.9 kPa 0.0 ~99.9 kPa L 10.0 ~99.9 kPa 0.0 ~ 99.9 kPa 0.0 ~99.9 kPa
M 100 ~ 700 kPa 0 ~ 700 kPa 0 ~ 999 kPa M 100 ~ 700 kPa 0 ~ 700 kPa 0 ~ 999 kPa
® FFEET ® Power source
[ el [ BREE ] [ Model [ Power source
[ 2 | AC90 ~110V__ AC200 ~ 240 V | [ 2 | AC90 ~ 110V AC200 ~ 240 V
® TMDI1=wv b TMD unit
KM-001-9/-©
Q =EFEt oY @ HEsr—7JI @ Differential pressure sensor @ Accessory cable
(85 | " = | [== B = [ Model | Note | [Model Note
[ o | F.S.2000Pa/ 5V [ [ o T—JIVEL [ o | F.S.2000Pa/ 5V | [ o without cable
1 im =TI 1 with 1m cable
2 2m I —J UGB 2 with 2m cable

®@TTA=w b TTunit

D7-001-9

B=0-=-6

UEHEARK 2 @

Entry of required numbers. max.2 pc.

O EFETE @ Power source
=1 BIREE | [ Model | Power source
| E4 | AC90~110V__ AC200~240V | | E4 | AC90~110V__ AC200~240V.

® I/Eo — )L (ANALOG OUT)

O REEE VY (VBHETARK2ME)

@ Accessory cable

® Accessory temperature sensor

OWSIA=wv bk (8BK31=wvhk) WS unit(Max.3 units)

KV-001-0

® MIXER

D7-002-0/0/-0/0-6-

B B = B B = (ANALOG OUT) (Entry of required numbers. max.2 pc.)

KO 0 000 = Model Note Model : Note

K1 1mr—J IR A70 EEEER Ko w_nhout cable 000 without §ensor

K2 om &—J)UGRE c70 O—/48ER K1 with 1m cable A70 | for measurement of indoor temperature
K2 with 2m cable C70 |for measurement of work surface temperature

0-0

@ UHEEZY Y TETTHI T, Please ask our sales staff for further information.




