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In addition to sales of measurement devices, FUKUDA also offers advice
on test conditions integrity and improvement in order for customers to test in

FukunaTesTEnviRonMENT SoLuT1oN a more accurate and safer environment.
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NAGANO FUKUDA (TIANJIN) INSTRUMENTS CO.,LTD. (TIANJIN HEADQUARTERS) http://www.fukuda-tj.com.cn
No.7 Factory, Fenghua Industrial Park, No.80, 9th Street TEDA Tianjin, China

National Hot Line TEL. (86) 4000-1919-15 FAX. (86) 10-8758-2462

TEL. (86) 10-8758-2461 Japanese (EXT668) / English (EXT616)
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PT. FUKUDA TECHNOLOGY http:/fukuda-id.com
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FUKUDA USAINC. http://www.fukuda-us.com
2721 Pioneer Drive, Bowling Green, KY 42101, USA Toll Free Line. 1-888-859-9898 TEL. (1) 270-745-7300 FAX. (1) 270-745-9959
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Bergener Ring 43 D-01458 Ottendorf-Okrilla Germany TEL. (49) 35205-59-6930 FAX. (49) 35205-59-6959
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Air Leak Test System For Hermetic Seals

M_SZ series
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a ss and waterproof of
These types of devices can be used con a wide
range of products, such as packaging

A = D —~ 2 (] Ry

containers and electronic devices.

B A dry, nonedestructive inspection which does not immerse test
pieces in water

H Leakage rates are quantified for scientific quality management

B Air lcak tests cquivalent 1o IPX 7, IPX8 waterprocfing standards
are possible

B A device lineup to sujt a wide ranae of test piece cizes

MSZ-0900 MSZ-0800
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The transition to automated, quantified, and dry Hermetic Seal tests .J_l‘
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Hermetic Seal Leak Testing ‘\
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Tests of airtightness and sealing performance are essential procedures for preventing the deterioration and degeneration of sealed products.
Pinholes, seal abnormalities, and other defects that impair sealing properties may cause serious problems that lead to product rejects. There
are several tests typically used to inspect airtightness and waterproof, including submergence tests, liquid penetrant methods (visual tests),
and distortion rate measurement. Because air leak tests measure leaks via differentials in air pressure, there is no need to use water, and
unlike the aforementioned measurement methods, air leak tests allow simple numerical management and all but eliminate human error.
Furthermore, the ability to convert air leak rates to water leak rates is extremely convenient for deciding leak standards for pass or failure
from the logicality and integrity of setting values.
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Benefits of Air Leak Tests Moving from submergence tests and distortion rate measurement to air leak tests

KISRSTBEDIEN (X - FFR)

No need to submerge test pieces in water
(dry and non-destructive)

—EDEETRERNESTHE (RNETOMRZERE)

Leaks pass or fail based on a consistent standard
(set standards based on leak rates)

Ea—-vYYIS—0ME;:E

Avoidance of human error
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Convenient for measuring pinholes and seal defects

I BAKEDIRE (ZERRNEEKBNEDRAEK) Waterproof Tests (relationship between air leak rates and water leak rates)
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Air/ water leak amount relationship

feEZI, IPX7. IPX8 [CHRE T BRKEDRERT 2156, ATHEDEE
LBDETRNEZMBELT DT ENTEET, IPX7. IPX8 [CHEHT 2KE f;ig . R gy ermporatute
NHEBICHELEIZU—0 72 MET5TET, [RARNE (RIE)) [© BB e o i o & water depth of 1 meten

KDMEEENTREEED . KDBEXRICARRDGHZBEE I, FUT 4 ZETI Remaining volume in capsule: 60m|
SEFELT . BUADFY T 4 ADZETURNE L KRNEZEGRICRULE T, Orifice model
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HEPELD ATV LUAEVR—IU (1=0.012mm- @5 um. 10um. 15 um.
1E+2 /

25 1 m) [CAGR 1m DKE (#910kPa) 7 1 BFREINA D& 05 um DE R—)b
1E+1
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A formula can be used to convert air leak rates to water leak rates and vice 1E+0 Biffrentig| pressure

& KRENDHER CEFTE . COADEIRNEIF1.35 X 10-4Pa - ms/s
versa. Even if you presently employ submergence tests, you can introduce air ././

Differential pressure Pa

REZERE Pa
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leak tests with peace of mind.

For example, when performing IPX7- and IPX8-equivalent waterproof tests, 1E-1
it is possible to quantify the air leak rates which will be the standards for
determining pass or failure. Performing an air leak test accommodating a water
leak allowance equivalent to IPX7 and IPX8 enables quality control using air
leak rates (numerical), and there is a better chance of preventing the outflow of

defective products. The diagram on the right displays rates of air leakage and
water leakage for the same orifice.

H Reference value for water leak allowance (FUKUDA data)

/ IFU—s8
Air leak amount
If water pressure of 1 meter water depth (approx. 10kPa) is applied for 1 hour

through stainless pinholes with varying orifice diameters (t = 0.012mm - @5 um,

10 um, 15 um, and 25 u m), water leaks could not be confirmed for only the 5 um

pinholes. For this orifice, the air leak rate is 1.35 X 10-4Pa-m?3/s (the standards 1E-5 v -
for determining pass or failure). 0.01 0'08%'_-1/30“” 1 10

Note) The values shown here are experimental values obtained under certain conditions. KDBENE mL/30min
They will vary based on the materials and processing state.
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1.35E-4
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Air leak amount Pa-m®s
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Water leak amount: mL/30min

#1B8EEULT, p3IC [JIS [CKDBAAMIE IP I— K (R)] Z/HLET.

*1 Refer to the table of waterproofing standards set by JIS (IP codes) on page 3

I KEREBRET 7 U—IF X MDLEE Comparison of Submergence Tests and Air Leak Tests
H PTP E=ZHERES] -40kPa THIE UIcBD T — 5 ZTTICER LIcLERER T .
The comparison table below is based on data which measured PTP packaging at a test pressure of -40kPa.

HIETTE KR EEXU—IF A
Measurement Methods Submergence (visual) Test Differential Pressure Type Leak Testing

RHAER A ‘ RIFLE o10um O ‘ RIFLE o5um

Testing accuracy Minimum pore diameter: $10 um Minimum hole diameter: ¢5 um

HieEE %

Test figures are managed

BRI HEERT O ‘ T—=Y3HT 4« — I\ JaJgE

Not manageable as it is a sensory test Data analysis feedback is possible

ANERICKDERD/INSYFEHD ANER(CKDFERD/INGYFIEL

E1—~NYVIS— X ‘ ‘
There are variations to results due to @ No Variations to results due to human
Human error human factors factors
FERRIFIRE (IREIC L 2FEEY) By Ik EEE YU TIVCH A—IHDEL (BERIZ MR
Nondestructive inspection X ‘ Sample is destroyed O ‘ Damage to the sample minimized

(Disposals due to testing) (Reduction in disposal costs)

TiEOIVE1—5EE AFIC KD TIEEE O ‘ BEF—YDRE - HH

Computer management of A ‘ All samples must be disposed of
the procegss Process is Managed by People Test data saved/ output

METSE FHBSEZ D ORBOITFZU—IFTZ b
Measurement Methods Air Leak Testing of Products with Sealed Structures
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Products with sealed structures do not have a pressurization port. When a pressurization port is not available, the test piece is placed inside a capsule, and the
capsule is pressurized (or depressurized). Where a leak is present, it is detected by the pressure inside the capsule decreasing.

Testing is carried out by measurement in two processes - large leaks and small leaks. Where a large leak is present in the test piece, the pressure inside the test
piece is filled at the same time as pressurization. This does not allow differential pressure to be created, and so correct testing is not possible.

Two types of measurement methods with differing sensitivity to large leaks are available to suit the characteristics of the test pieces. Prior testing of the shape,
volume, and test pressure, etc. of your products is required in order to perform optimal leak testing. Please do not hesitate to contact us to discuss your specific
needs.

YAYTEL  With no Master Y AYHD With Master

RAFUVR 5V INE GRE) IV YVORER

Master-Less Tank Pressurization / Depressurization Type Tank Partial Pressure Type

® FHYVUICEDIEM (FFRE) 2oz, D—J/AhT7eL ® HTJLILAICTD—0%ZHA L. hT7BILHAENTD—INRND
[THE (BDWEEE) U, BNERHULE T, YV IPERE CEICKOTHRETDMINENE T ZEHAILEZ . KU—THIE
B UT, KU—TRETT X MNEDETHIEL8D, &D_ﬁ*ﬁ &, AT7RIVRI7ZZNBSY VO EL. ZNUTKDELDE
Bl RU—TJRAENTRETY . XAYDEREDIEI BAE/L =6 EZEHRILET,
ERENDEZ DREEMRICEN T,

In the first instance, pressurized (or depressurized) air stored within
the tank is pumped into (or out of) the test piece capsule, and then
any leaks are detected. A comparison with the tank partial pressure
is made, and as there is no reduction in test pressure when large
leaks are measured, it is also possible to carry out more refined
large leak measurements. Because there is no need to change over
a master, the equivalent changeover time is saved.

The test piece is sealed in the capsule, and the minute pressure
drops caused by the internal pressure of the capsule leaking into
the test piece are measured. For the measurement of large leaks,
air inside the capsule is partially dispersed into a small tank, and the
resulting pressure differentials are measured.
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1 g Capsule L] 1 1 |
| T EEEEEERL ] ‘?I_]\U—ﬁ*ﬁtﬂ || [ |
Small Leak Detection
L B B BN BN BN BN BN BN BN B BN B BB | NN N




BREMNRIOY A XACEDRIES AT YT W T

Device lineup to suit a wide range of test piece sizes o= MSZ-0700 /I\EUSYFRFH MSZ-0900 FREIEIFF MSZ-0800 AEBUHEA
Product Video YO ER
I £ +547 Bench-top Type MSZ series YouTube ~ EFE 5~ 40 kPa  SFE -90 ~ -5 kPa
AESK - XA E
~ YRR FVUME GEE) X
(2 D 5ER)
IEFE 5~40kPa B[ -40 ~ -5kPa  ERE -40 ~ -5 kPa, 5 ~ 40 kPa
J g!ﬂ':'m A2 q:g!ﬂ':'m gy tﬂﬁg‘:m Py MAIEA T, WIREYOANBHEEZEDRMHICKD.
I\ og A6 an A5 : oo A4 = —
E S 578, LCD. A>—TFT
For small products A6 size For medium products A5 size For large products A4 size JIV—THRE 0~ 15 JIL—F (16 iE%E)
BAT—HH A #2 BAT—IHA X 52 BAT—HH A X 2 A I—RE 0.0 ~999.9 (0.1s#H. EEUR/I\ - RKBFEIETETIEICKD)
Maximum Test Parts Size 2 Maximum Test Parts Size 2 Maximum Test Parts Size "2 R Pa. kPa. mL/min. mL/s. Pa-m%s
W80 X D130 X H55 mm W190 X D150 X H75 mm W300 X D210 X H75 mm RN - R 0~40C 45~ 85 % RH (BERETL)
EIRERE - HEEND AC100 ~ 240V 50/60Hz 100VA
RS-232C 9P (F—%HAES)
ce SHEBA A USB /R ~ AR5
UsB J7r7rorazw BIIxO%
SRz~ W432 X D623 X H467 mm W530 X D680 X H435 mm W640 X D795 X H435 mm
5 =B 40 kg 80 kg 90 kg
RBRAXT—IH504X W80 X D130 X H55 mm LR W190 X D150 X H75 mm IR W300 X D210 X H75 mm U
ZEER 0.4 MPa Bk
ZEIR JU—UTEBUEWVWRSA I 7 ZESHERALLEEL,
HEEESRAF - JIS B 8392-1 1 2012 [T XKD EMRESDEFREMR1, 3, 1
MSZ-0700 series MSZ-0900 series B Specifications
A = - 1) O V2 _ » =54, A 2t
f; 2P|35§$§7J 72 ~Urh D ﬁ*'j THAALOKRENERE. CHEREEL, Model MSZ-0700 For small products MSZ-0900 For medium products MSZ-0800 For large products
ease contact FUKUDA when testing larger products.
Tank Partial Pressure Type
I *ﬁﬁ')'(\j%{ﬁl] Test Piece Examples Testing Method/ Positive Pressure 5 ~ 40 kPa Negative Pressure -90 ~ -5 kPa
Test Pressure R -
. ] . R Master-Less Tank  Pressurization/ Depressurization Type
QEFEIUBHRRORFNREICSHAVWEEIFET, (Choose from two Positive Pressure 5 ~ 40 kPa Negative Pressure -40 ~ -5 kPa
RETIRBOFIC, 1 mLLLEOZEHE (ZR) HMUETT, . . . types) Compound Pressure  -40 ~ -5 kPa, 5 ~ 40 kPa
EEEHUCVBRRBIE—HFIDED. AIEAFCOEFLTIFTSHMRIEE, *Whether measurement is possible or not depends on conditions such as the volume of the test piece.
‘Eauiﬁnﬁfﬁgig; - - . . Display 5.7 Inch, LCD, Color TFT
:gﬁggggﬁgﬁzbﬁﬁi‘giétzﬁ%%@n . Group Setting 0 ~ 15 group (16 Total)
Timer Setting 0.0 ~ 999.9 (The timer counts per 0.1 sec, but the minimal maximum time depends on each process.)
EE S EFME (RE-EH- 25 - @5 - Z0fh) Display Unit Pa, kPa, mL/min, mL/s, Pa-m3/s
HEIEsbon -
EHAAT I\WIAAS A¥—hF— ECU LEDSA+ <IBHRE. BERE> Operation Temperature/ 0~40C 45~ 85 % RH (Condensation)
AR—hTFY EEESE EEEER U TURFES ek -
BFEbm 7S TIiER Power Source/
NEE—% Ub— BHKIRIY (OIT7STIWIFYF. AX—RISA AYRIT Y RFARTUA) Applied Current 100 ~240 VAC ~ 50/60Hz  100VA
048 (. MRSt BREET RIS L) STUvIER ORI —RPC NIFAH5—ZFI ICHY e b e ou e
<EEEaR. £EFXE. AVRE> . External Input/ = o ( aat utput Signal)
axas (Bm-bim) AVAVVRY T wilSds XEEd BRHRE-FHENEks VEIY Output °s onnector
MELEZRE BiE- A5 (bitmEss <ZOfth> USB Function B Connector
FO—8% -AFqvoakk FIZIWHAAS TwhRIYIL EHHIZE U\VFT« 54T -BHRBIEE) External Dimensions | W432 X D623 X H467 mm W530 X D680 X H435 mm W640 X D795 X H435 mm
(BFHREEL Dy by ya-BREZILO—I. Ny FU— - BitE x Mass 20 K 80 K 90 K
HEFEAADQRLL) ¢ ; —_— IR S ° .
N = HFNOFROUF LB, REDOFRHERENEL LD, BARICTHERIIZE L. Maximum Test Parts Size| W80 X D130 X H55 mm or below W190 X D150 X H75 mm or below W300 X D210 X H75 mm or below

Pneumatic Pressure Source 0.4 MPa or above.
Please supply clean, stable, and dry air.
Recommended conditions according to ISO 8573-1 : 2010. Compressed air purity classes 1, 3, 1

Pneumatic Pressure
@ The leak testing of various products can be applied. Source

* For test, it is required more than 1 mL internal volume in a test piece.

* Following case is merely one example. Please feel free to contact us regarding availability of measurement.

@ What type of leak testing can MSZ be used for?

- Products which are required waterproofness at outdoors or water section. W 2% : JIS [CKDFEKEE (IPO—R) I The standards about waterproof test, is set by JIS (Japanese Industrial Standards) (IP Cord)
- Containers which is required moisture-proof or antioxidation. {REZR A" =B RS Contents
IPX0 FICREDSNTLIEN, IPX0 | Non-protected
Automotive Parts Electronic Device IPX1 | $AEITE NI 2KEIC K > TASHEHERRIF L TFESHEL, IPX1 | Vertically falling drops shall have no harmful effects.
Dashboard Camera, Back Camera, Smart Key, (Home Appliance / Medical / Beauty Appliance / Healthcare Appliance) 1PX2 SERHAE S8 LTS 15 BEUATES Ur &%, SAEICE RS 3KE(IC |Px2 | Vertically falling drops shall have no harmful effects when the enclosure is tited at
ECU, LED Light < Information Appliance / Communication Home Appliance> Ko THEELHEEREF U TIFESE, any angle up to 15 on elther side of the vertical.
Electronic Components Smartpbhone, Mobile Phone, Wireless Device, Wireless Charger, \pxa | DS BRI 60 B3 CORME TR UIokICk > TORBBREERELT 1PX3 x\;artmefruslrérf?ggg at an angle up to 60° on either side of the vertical shall have no
Wearable Device [FESE, .
Small Motor, Relay, Waterproof Connector . f irecti
y. ? p ) (E 9. Wearable Watch, Smart G Iass, Head-mounted Dlsplay) B BB AN BOKDRE Ik o TR AR EERF U CEoHLL IPX4 Water splashed against the enclosure from any direction shall have no harmful effects.
Sensors (E.g. Automotive, Accuracy Meter, Distance Meter), : : Water projected in jets against the enclosure from any direction shall have no harm-
b ackaning Contai Food /G i Tablet Terminal, Compact Notebook PC, Handy Terminal, IC Tag IPX5 | 5025AN 50,/ X EBERKICE > THEEBHEERIEL TIES L, IPX5 | fi effects.
ackaging Containers (Foo osmetic) <Med_|cal Appllancg / Hc_>me Appllanc_:e / AV Home A_ppllance> IPXG HS5WBHEN 5D/ XIVICEDENEY T v MERKICE > TOEELIRE \pxg | Water projected in powerful jets against the enclosure from any direction shall have
Bottle Container, Resin Bottle, Glass Bottle, Insulin Pump, Hearing Aid, Facial Device, Health Device, Remote Control EBIELTIAESL, no harmiul effects.
Cosmetic Container <Others> : = 5 In f i it i i
. . . . . = N RS T B — B =3 S L% HENEE S gress of water in quantities causing harmful effects shall not be possible when the
Pillow Packaging & Stick Packaging (E.g. Confectionery, Digital Camera, Foot Pedal, 1PX7 g%i%gﬁgg?gﬁﬁggﬁ?( KRNSO, HECHEEELS 1PX7 g:\:égil}léealrs]éetm%oranly immersed in water under standardized conditions of
Powdered Beverages, Wet Tissues, Alcohol Wipes, i .g. ies* - — = = : =
Packaging with Oxygen Scavenger) ’ easuing neruments (.. Porable Type, Outdoor Lse), Bateries ipxe | BREMTIRDROIET 7 SOELLRATCHRERRNHRIADE | | 1pxg | oot i artes couog et ofcls sl ol b possible wher e
oucn-ype fithium batieries have difiicult Spection conditions, So please conact us belore purenasing. CE, AELHEREUDBEOKDREADG S TFELSEL. between manufacturer and user but which are more severe than for numeral 7.

(JIS 0920: 2003) (JIS 0920: 2003)
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MSZ-0-000606

B SAZE (2:mm)

External Dimensions (Unit: mm)

B 5 I# B & = A =B
0700 B W80 X D130 X H55 mm
KiE
. U5 R W190 X D150 X H75
(1] EAT_ AT 0900 ISR 90 0 mm
0800 KEBHmA W300 X D210 X H75 mm
) s SUOBER OL. VEDOV\FNH EBEIR
(2] B -
M NAZUVR FVIME GRE) X
L EEfHR
) v B
© FEALYY
w ERY LR (APU-520WW)
MEHOD [WRAYUR - FVINE GBE) ] DH. BIRTEETT
. A 7OUIE
(4] ROEE ~ -~
L SA4 AT
1 CAL-1.0 MSZ-0700 A
(5) BIESR
5 CAL-5.0 MSZ-0900. MSZ-0800 F
N TU
30 mL
E”ug yg S v Fl) ~ 3 a2 L=
(6) XBK@D [WRAYUR - ¥V IME CRE) X1 DI, FIRATGETT
(FTvav)
M 100 mL MSZ-0900. MSZ-0800 F
L 300 mL MSZ-0900. MSZ-0800 F
e hF - EVR—)U - BEKRYT - AV Ty HIF, BIEBSEBELDET,
Model Item Number Description
0700 For small products W80 X D130 X H55 mm
Model
o Maximum Test Parts 0900 For medium products ~ W190 X D150 X H75 mm
Size 0800 For large products W300 X D210 X H75 mm
S Tank Partial Pressure Type Select either L or V of ©
(2] Measurement Method
M Master-Less Tank Pressurization/ Depressurization Type
L Positive Pressure
\'/ Negative Pressure
@ Pressure Range
Compound Pressure (APU-520WW)
w *Selection is only possible for Model @ Master-less Tank
Pressurization/ Depressurization Type
A Acrylic Cover
9 Safety System
L Safety Light Curtain
1 CAL-1.0 For MSZ-0700
@ Calibrator
5 CAL-5.0 For MSZ-0900, MSZ-0800
N None
30 mL
Additional Tank S *Selectio_n is_only possible for Model ® Master-less Tank
@ (Option) Pressurization/ Depressurization Type
M 100 mL For MSZ-0900, MSZ-0800
L 300 mL For MSZ-0900, MSZ-0800

® This quotation does not include the core, pinhole, vacuum pump, and compressor.
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