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Air Leak Tester

BEMIE)—977AY

Leak Tester with Temperature Compensation

FL-612 series

FukupaTesTEnvIRonmENTSoLUTION
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Application for power train
Engine mission working process

HMincrease productivity:
improve initial run rates and avoid judgment errors.

BReduce equipment costs:
remove cooling process.

B Compatible with high temperature work:
capable to test after cleaning and drying of work.
Hincrease precision:

compatible with work temperature variation and ambient
temperature variation.

321 (PAT. No.) 4630769

W FUKUDA



maZEIRERIEY AT L

Temperature compensation system with high degree of accuracy.

ma )= DY=JF AMDAIRE /

Capable to test High Temperature Work

NIT—=bhLAVREETETREK. U—I8BRINRELEETT,

ULh L. Z2LOLIDEETIRMEIIECHHIODIRIATY . ZDRAIK. THIHGH. tD#5.
FRKIEEDMEIC KDY —IVEEEDRIRE] %% - BIRTREIC KD T — U REORE] [FERE
CXPAHBEZE(LORRE] B&. EREERDGDTT. INSZEET D D(THRFMERE
ML, FHFRTOREDERIITONTNET,

LHL. BEOREICELTIE. RIEWE. BRICESTEVDOHIRIATT .

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.

D= ICRED BB HICHRETEHELDLY

Generated Data Loss as a Result of High Work Temperature.

D=0 [C—EULDERENG2HE. U—IHANBEUKBEESINET T, INZLETBHICEZLDLAIHRELTVET,
When the work temperature exceeds a certain value, the leak measurement becomes largely inhibited, and results in losses getting
generated in the process.

O SHITEOLY (RHBIZXH)

Cooling process loss (equipment cost)

@ READIHDIZFAD LY ( AR—R, SR )
Space for cooling loss (space, cooling time)
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Cleaning process

Cleaner

Cleaner

A wHIZANR—Z  Stock place

@ BENDIHDSA VDL (FFEIR b, BEIESRE ) @ BHEDIHDETRIETDLY
Cooling line loss (equipment cost, cooling time) Decrease of initial run rate gets lost due to
sS4y judgment errors.

Vit Line
ot URSLDLY
= :3 (U SAB™)

Cleaner T Loss by retry
(Retry time)
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Temperature Sensor 1T 1=¥ &
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FL-612 TMD Unit
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System Diagram of Measurement Circuit with Temperature Compensation
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‘Ejo

ETTaZ=vH D7-001
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pEwsi1Zvy bk KV-001
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o IE/NA/\A1=wv | CBU-600
o A—/\—8BZL+aL—% APU

e RSAY1=vw h KF-101

CTTHVY KT-201

e JO—AFVH—R FFM-100

o FEERIERR CAL-0.1, CAL-1.0, CAL-5.0

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.

B TT 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

® Manual Calibrator CAL-0.1, CAL-1.0, CAL-5.0

— . i . J—
I7VU—OFZABEEE Air Leak Test Circuit Work
xE1I=VH wsizv b
Kkv-001 DX AE £5
] WS unit A room s E
@ L [FoqT I7 "L EE
: 4 T S o
: A=y b g9 APU AT;I(gk wsSi=wh T = S
: ir lea - = 5
i KF-101 KT-201 tester Kv-001 D B=E (8¢
Dryer unit Air tank WS unit B ’% 29
FL-612 room m (|33
Source pressure unit || 5 g
wsaizyhb o g
Kkv-001 Pt c= ©sg
WS unit © [ea
TMD 9—-UBRtVY Ejl
1=y b Work temperature sensor
KM-001
n TMD unit
a=w uni .
vk AEREtEYY
D7-001 -
TT unit éé?‘glgpt temperature

BEMEY AT ATKROERE., BHERRSY Y TXTTHEHRT STV, BRANRY ILIGURY AT LB/, AE%E. CRERL LT,
Please ask our sales staff for further information. We propose adequate system structure, jig, and etc. according to required specifications.




fELZE SEHEZECH.LE MARDBEBMEY AT L

Increased Reliability and Improved Usability Newly Developed Temperature Compensation System

( v e — —_ ‘o _ ) MAFEDEBEEMEYATLTE. U—JAEICHETDEET —YZ2T—IJNIT7DREZE(LEUTIRZ Do,
=E, F—JREELERBEDS—IS5T 1 v IRT- D—UiEE. AEEE. ARBEESHANEEEREL UTRING DT LNTREED. HEEOBVEEHES
AEDIKEZV 7 ILY A LICHER, FRUE U, X, BEAEARSU—JAEAREDE—MERB ). BREEFENZHEHE[EDT — 2 N5
e EHAlED M ST IVER ZBBICITAE T, [CEE., COZMEDEERILZEEZEILE VTR DHAZRDE U,
High density color graphic display of differential pressure and In the newly developed temperature compensation system, the temperature data that affects the leak measurement gets
gauge pressure change. captured as the air temperature variation in the work. Therefore, it becomes possible to detect the integral temperature effect
Measurement state is judded in real time of work, ambient conditions, and tools. As a result, the temperature compensation with high correlation is achieved. This

. Jucg ; keeps the uniformity with the leak measurement method, which is a closed space prepared inside the work, and allows the
\° Analysis in the measurement trouble can be easily done. ) temperature variation to get captured as the pressure changes.
e N
fau = = =1 1 [CRT KIS, FL-612, TMD 1= kD 2 BOEERY—I T AF7%ZRAL. FL-612 TET—IAEBDY —TAIEZITL.
USB uﬁ?’éﬁ:‘.;ﬁ b: EI:; - 921&1323%‘!;27535?0 TMD 1= v FClRT—I AT 7 DBEE L EEEREE UTRIEL. CThET—BEOBIEICEDE4TOY NTBETST -1
A g MERRTRIER (B2 1. R, 72 MES) RUS57-2 DF—H@SNFT, COMFESST -3 DRAEICKT SIEBIEDBL). ARBHRERLTCENTE, TN
) e [C&D. KO LHETHANSEEREZTES CENTRECHEDF LR, (F57-488])

e IJ7P03YV AET—FZIAVE1—FICHAL. BICREDNTEXT,

USB terminal is installed and data input/output can be easily
done. [E1]

. . . . [Figure 1]
* Host : Measuring result and setting values (each timer, judgment value,

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

test pressure, etc.) can be stored in USB memory. £ detects the pressure variation caused by the
« Function : Measurement data is output to the computer, and analysis |5 temperature variation of the air inside work. Al
and storage can be done ° measured data is plotted versus temperature as
1\ ] Y, & shown in Graph-1 and Graph-2. By using this data,
2
FL-612 = g a scatter diagram is obtained, as shown in Graph-3,
=% g% 2 and shows a very high correlation with the collected
= §§, ‘g data. By using these results, integral and vast
& g5 =3 0-yv4 temperat ti b
= a 5@ g NIVZi perature range compensation now becomes
T . 'MEEEIEOJEH:&% bl T8 2 O-ing  possible.(See Graph-4)
emperature Compensation Problems R~ - A “
| EFEIDRESHEIC £BDNSYFHKE |
PEREF. D—0DKREREVCY—ILN—X, AEEE Dispersion of Heat Dissipation es———
EHAELY —2AEEEEBETAEMEEL T Characteristics of each Point is Large
N o — N sy ST
v ZH h-1 h-2
anLlLJ: 0 EH%W%%'E%%B\ EDHE/@E@ \ oA (Greph1] | va (Graph-2] d' 7—ZEE (&) Work temperature (high)
THICLPHEDZ(I 0. HERERETCER \ | s (6) Work temperaure (high : |
Fﬁ@bt%ﬁt bT‘ HE HE e J—23RE (sh) Work temperature (middle)
- <o K W b | U—2388 (th) Work temperature (middle) we '
: : \. @ 2 ' - = £ 1 9—23RE (&) Work temperature (low)
Previously, the work surface temperature, seal base, or T \ g ¢ g I—ZiEE () Work temperature (low) g :
ambient temperature was measured and correlating points 18 “é-’- ‘\ _ @ ~ | . |
with leak measurement values were identified. However, as E N L= - | A TMD unit E
shown in the figure and graph to the below, heat dissipation Y Ll - \'1 e ' > B [ Time ' > B Time
characteristics vary according to the position in the work and Sre——— © FL-612 IRHESRDOZEE TMD 1= MBI RO ZERE
in the seal base, and are also affected by variation of the Pressure difference versus detection time by FL-612 Pressure difference versus time by TMD unit
ambient temperature. As a result, locating and determining iS5 ’
the correlation proved to be extremely challenging. Time FL-612 - TMD 1= MERIE] FHIERIEAIERER
Correlation Diagram between FL-612 and TMD Measured Results Before and After Temperature Compensation
B: BEBOAETVEBIFD o b ELIERERT 40 = -
. " . o [557_3 ] y = aX + b [7.57_4 ] efore compensation
©:7— UV EMEROLUEMIE, T—RBEMEDD. o [Graona] = Ot Graha]
BLICLRT Do 5 R’=q §
C )N — 8 L e s e Work t ture (high TE
®: V—IIR—R(FEBEEAZEDZEIL - ork temperature (high) ﬁ E g\:f 10 After compensation
©: MEED/\E VBB SHITRERE T e - g8
Compensation BE O NE ; —
= £
®: The temperature of the part with a large heat capacity b |orktemperature (low) WS 400 10 2 % %0 %0 &0
slowly decreases. e L7T7AREL~5 smE () ol
. Work temperature (mlddle)I < 20
©: The temperature of the part, which has a large contact i i i
area with the work gradually increases because the _~ I ! X > -30
work temperature gets transferred. ~ t e d TMD unit 0
®: The temperature of the seal base varies with the J—oKREEE (C)
ambient temperature. Work surface temperature(C)
. . ' ® FL-612 - TMD 1= v hDE L DIEZERRICFK T &—EDIHBIRER o FERDEHERD D LICKD ., RENEREMEZT
O Mo e o ol el e el IR, IBEREE L TRIRS 5T ENTEET, 5 ENEIEEBDET,
’ 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.

3 4
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Examples of Measured Results

yuyysJjavyo Cylinder block [EsEEE-EVER S S': [} 1]

o HIEERNAL - W/J BEAT SAIRFERERN IERI&AIERER
o HIESK T Correlation between the temperature and the measured results Measured results before and after compensation
e A E I 927mL 5 40 R
o 2 NE : 196kPa 5 30+ < A #HIERT Before compensation
E E =1.34x + 4.72 = E£2 £ i
e CHG?2 : 5sec ¢ BAL1 : 5sec E \; )I:F: e 204 E E o #iIE# After compensation
e BAL2 @ 5sec eDET : 5sec @S 104 Egtof .
eEXH : 1sec K3 s gﬁéo a G .
= 5 + 15 t t 1~ t
®Measured part : W/J N 8 300 0.0 30.0 B2 1o 20 . s 40 50
e Measurement condition = =5 S0 |
[THEN)
e Inner volume : 927 mL 5 =H3F =
e Test pressure : 196kPa T ¢ 30T T
e CHG2 : 5sec ¢ BAL1 . 5sec -40 -30
*BAL2 ! bsec eDET ' b5sec TMD 1= MNRIESE (Pass) J—2UiRE (C)
eEXH  1sec TMD unit measured value(Pa/s) Work temperature(C)
—2R «JVIN—%  Caseconverter egwk-¥:h==1
o BITEER( T U= BEEE SRR BEATLAIERER
o HIE SR Correlation between the temperature and the measured results Measured results before and after compensation
o 2 & : 2000mL a 15 10
= . c . A HIERT Before compensation
*TA '\E - 50kPa . =B % y =1.19x+0.68 10 + - £ o #iIE#% After compensation a4 A
* CHG2 : 10sec ¢ BAL1:5sec £ % R2= 0.94 £ E gL PRI
*BAL2 :10sec *DET :@4sec E ¢ 5 4 = E L6
eEXH : 1sec m < . = g
[ Ko, ‘ s ‘ ‘
e Measured part : Def room ® S {ﬁ g ’ e v °
(%2} - = [ ]
e Measurement condition % 3 1e0 . 5 Of 0w 2 10 £ Y A %0
e Inner volume : 2000mL T ; S5l re
* Test pressure : 50kPa i . -10 +
e CHG2 : 10sec * BALT : 5sec -
15 -10

e BAL2 : 10sec e DET : 4sec

TMD 2= v MNAIESE (Pars)

eEXH [ 1sec

TMD unit measured value (Pa/s)

J—28E (C)
Work temperature('C)

B X ~E 100kPa AT OHREARLCHDEIDT, THEHTEL.

Test pressure less than 100kPa is also provided. Please ask us when necessary.

B 1+ # specifications
® I7U—UFRH Air Leak Tester FL-612 Series

B O A R | 70 -BEEVAIEBEFXIFU—I9T RS Measurement method | Work-Fixed Master comparison pressure difference type air leak tester
5 JO0-25 09— RZERAL. RRNEBECKD2TEAE Use flow standard, and measure the volume based on the actual
& " Al & FEIFIEZR COBRERE ! ’ Volume measurement leak. Measure volume by manual calibrator.
VR-55A(2CD)  F.S. 2000 Pa/5V T . VR-55A (2CD) F.S. 2000 Pa/ 5V
ZE E &t v U | O-UBE +1%F.S. censor pressu Work side accuracy ~ +1%F.S.
YA EIREE +2%F.S. Master side accuracy +2%F.S.
F—3JFEtwvY | LLYY 0.1 MPa . o Gauge pressure sensor | L Range 0.1 MPa A 4O%F
(FEHRENEVY ) | MLVY 1 MPa L £2%F.S. (semiconductor pressure sensor) | M Range 1 MPa ceuracy *2%F.S.
J— A8 K| H41mL KER—MI42mL Work side volume approximately 4.1 mL calibration port approximately 4.2 mL
RNAYRAEFHE| H38mL Master side volume approximately 3.8 mL
RAYHY VU | ABE 28mL M tank inner volume 28 mL
B T B E | BEJ-—250mL(CT 1 mUmin OFRFRNGEERT + 5% LKW Measurement accuracy | greater than +5% at TmL/min leak test with reference work of 50mL
I7I\{0yMUVJBER | BREHE  300~400 kPa Air pilot valve driving valve | Driving pressure 300~400 kPa
— | LCD (320 x R.G.B.) x240 Rw b, A5—TFT ] LCD (320 x R.G.B.) x 240 dot. Color TFT
= Ns7 ;_—é ) 2 Eplay 5.7 inch
JI) — T & E | 0~31 JgI—= (32 E%E) Group setting 0~31 group (32 variations)
REMOTE 50P ( ﬂﬁﬁﬁjﬁﬂ%":‘q) REMOTE 50P (external control signal)
APU SIGNAL 8P (APU HEES ) APU SIGNAL 8P (APU control signal)
EXT VALVE SIGNAL 34P (9”7_1'7_"79 EVINIwL = ) EXT VALVE SIGNAL 34P (external optloﬁ valve signal)
9 B8 A B H | RS-232C 9P (F—HHEHES) External /O RS-232C 9P (data output signal)
ANALOG IN 15P ( HWEFFOTES ) ANALOG IN 15P (external Analog signal)
USB7RZ ~ A :‘*7;( 5% USB ;E'J%ﬁ}ﬁ ) USB Host A Connector (Please use specified USB memory.)
N sy = S= IR USB Function B Connector (Please use specified driver.)
USBT7YovaYy BIRVH (BEILEERSA)HYUE)
FREE - BEEEHR | 0~40T 45~85%RH fEEME & E)E;I;Ztilt;r:;ir;:erature/ 0~40C 45~85%RH (without condensation)
B R ® | AC90~110V  200~240V Power source AC90~110V  200~240 V
B & & [E | 100VA _ _ Applied current 100 VA
QU;V_CEEJ LigL) |\74IZ’7EQ1§FE-F?SUO Use clean and stable air pressure
SRS ‘”3883,22'1 12012(CK% Recommended conditions according to ISO 8573-1 : 2010
Do O R
ERZERAEER 1,3,1 Compressed air quality class 1, 3, 1
£’ B B X\ Class Items Criteria
m B = T 1m &b 0.10<d<0.5 20000 Test air supply The maximum 0.10<d<05 20000
1| BARTH 05<d=1.0 400 1 amaor " [ 05<d =1.0 400
(AIf& dum) 1.0<d =5.0 10 d pm) 1.0<d £5.0 10
3 ENTER =-20T 3 Pressure dew point =-20C
1 TAIVEE =0.01mg/m® 1 The oil total concentration =0.01mg/m?®
S R K | W162xH256xD345 mm LIPS E T (SEERBSER) External dimensions W162xH256xD345 mm  without extruded parts (see external dimensions)
2] 2 | f912kg Weight approximately 12 kg
5

i {+ ¥ Specifications

® TMD Unit KM-001
I7Z7N40v bk = Air pilot valve driving Air pilot pressure 0.3 ~0.7 MPa
NI T R B R EE 0.3~0.7MPa(}Eé‘é§JﬂEE 0.3~0.5MPa) valve (Recommed pressure 0.3 ~0.5 MPa)

BHANEASIES IRI Y (TP IHFE)

Connector for SV control input signal (7 P terminal block)

& )
S 8 A H 7B LU ERAN. E8HHIRTY (Qpin DSUB #X) External input / output Sensor voltage input, signal output connector (9 pin DSUB male)
E E T K| £15VDC(U—UTFRIKDIELE) Power source +15V DC (Leak tester supply)

T v Y H oH | BXOOICEEDED Sensor output Refer to Model @

® TT Unit D7-001
mERMNTE&EME | @ FH:0~50C Temperature measuring range | Range : 0-50°C
i 1 BIEREE @ £1°C and accuracy Measuring accuracy - +1°C
AHAOESZEI]R | AJ1 Pt100 H5 1-5VDC Input/Output signal conversion | Input Pt 100 Output 1-5V DC
S B A H h | BEHAHIRIS External Input/Output Signal output connector
(77072 K 1) | (15pin &ZE DSUB £+ R) (analog out 1) (15pin high-density DSUB male)

S B A H H| ESEHIRIS External Input/output Signal output connector

(7FOJ7okK2) | (15pin SEE DSUB XX ) (analog out 2) (15pin high-density DSUB female)

B %8R 3K 51 48 | JIS C 1604 ([CHEML, U5 A EFAZE +(0.15+0.002| t |) Pt 100 JIS C 1604 standard, Class A : Tolerance +(0.15+0.002 | t | )
©® WS Unit KV-001

I7/\q40vhk Air pilot valve driving | Air pilot pressure 0.3 ~0.7 MPa

VL T BB # SEE 0.3~0.7MPa (H#EZEIFIE 0.3~0.5MPa) valve (Recommed pressure 0.3 ~ 0.5 MPa)

S B A W S| BHAFREANESIRIY PIHFE) External input / output | Connector for SV control input signal (7 pin terminal block)

B 8 Model
® I7VU—U5FRX%HF AirlLeak Tester

FL-6129/-0

O EHEREEE @ Pressure setting range
el EREHEE REEHEFE RNENEE 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
@ TZHEEE ® Power source
[ %2 [ ERET ] [ Model [ Power source
[ 2 | AC90 ~110V  AC200 ~240 V | [ 2 | AC90 ~110V__ AC200 ~240 V
® TMDI1=v b TMD unit
KM-001-9/-@
Q EFtEVY @ By —JI @ Differential pressure sensor @ Accessory cable
[ &5 ] B = RS " = [ Model | Note | [ Model Note
[ o | F.S.2000Pa/ 5V [ [ o T—JIVEL [ o | F.S.2000Pa/ 5V [ [ o without cable
1 im —JILE 1 with 1m cable
2 2m U —JIUAE 2 with 2m cable

@ TT1=wv bk TTunit

D7-001-9

0=-0-=-06

RHEARAK 2

Entry of required numbers. max.2 pc.

Q@ EREX @ Power source
IEEE EEEE | [ Model | Power source
| E4 | AC90~110V__ AC200~240V | | E4 | AC90~110V___ AC200~240V

@ I8 — )L (ANALOG OUT)

O HTEEELYY (WEHEARARHE)

s i = &S i Z
) il 000 L
K1 im I —JIUIGE A70 AEEER
K2 2m y—JIIE C70 J—URER

OWSI1=wv bk (BA31=vhk) WS unit(Max.3 units)

KV-001-0

® MIXER

D7-002-9

@® Accessory cable
(ANALOG OUT)

@ Accessory temperature sensor
(Entry of required numbers. max.2 pc.)

Model Note Model Note
KO without cable 000 without sensor
K1 with 1m cable A70 | for measurement of indoor temperature
K2 with 2m cable C70 |for measurement of work surface temperature

0=-0 0-0-

(6]

@ UHEERY v IETTHH TS\ Please ask our sales staff for further information.




