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Stress Meter

I HEIE

Measuring Stress
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Stress FAQ

IGHIQ&A

When measuring the stress of a plating film, it is basically not possible to
measure the stress directly. It is strain (deflection) that is measured by any
measurement method, and when a metal is bent, stress (load) and strain
(deformation) are proportional to each other within elastic region, and stress
is indirectly calculated or corrected. Therefore, a method of measuring the
deformation that occurs on a plated substrate is important. If you look at
the stress-strain diagram within the range of small strain, there is a straight
line part that shows an elastic region. In this part stress and strain show
proportional relationship. This is called Hooke’s law and indicated as formula
(1) on below. At this point, since Young’s module E (elastic module) is a
constant, if strain value of plating film is clear, stress can be calculated.

Iny
il A
g Stress-Strain diagram
54 - 09 HEH o : Stress
€ : Strain
o o: I5Hh E: V> UFR (HEREK)
Strain U9+ g: OFH
Types of Stress Test

IS HREDTERE

Stress and deflection are proportional within the elastic region O-A (Hooke's law) —
OAD &S LM TEERA TR AL VT HIISLLBIBEFRAIH D (7 v DA

o=E- ¢

E : Young's modulus (elastic modulus)

HOERBOISNEAETHHE EANIIRHEERAE TS L TEE
TAEDREFETHRAEENZDRVOTH (f-bk) TT. £BEHITIIHE.
B ICEVTRH (FE) LU H (EH) IS LEFIBEFRTH B & FAL
EHEENICEHEERZERMEICI>TROTOWET, ZDLD. D> ELIFRM
CEUBEREZRETIHENERICEYET LN OTHBEREVTHD
NEVWEERNTH S ERPOLS pHME 2 RTEERIPHIET,
COBATREHECTHICIBEFIBFRERLET. ChET vy I DEBIE
VWOWTFRORTRIEN TEXY, CZTEDY L T (BMRE) IERD
ORBEOVOTHEIGFPNENEREETHENTEEDTT,

By measuring
deflection, stress is
also measured.

VIHZRETEIET
BheHhh B

Spiral Type RX/X1 IV

Plating on one side of a spiral test piece, measure deformation in the form of rotational displacement
D3EEROBBFOFEICH-EL., TR Z2EEECOF TRIE

Advantages / xUvk

* Internal stress can be measured for each plating time
© The test piece can be used about 5 times
» Measurement with higher accuracy than strip type

» Can also be used in alkaline baths
» Low stress can be measured
o Compliant with JIS / ASTM standards

The spiral is twisted by stress,
and it is calculated from the

o o ZEHE I EOATIEHHBRIN D

o ERRRICEKY. FEL CHBRADY 5 EIEFER S
e APy TREUBEDEVAIEN TES

e TIVAVBICHEALD

o FHUWEAHEN D

© JIS - ASTM AR ICHEML TV B

Disadvantages / ¥xUv

displacement angle.
EACE->TEEP B Ch.
TOEMAE,SEHETS

is also a test piece for low stress)

Strain Gauge-Type UV¥HF5—IR

» Extremely low stress is difficult to measure
(If the desired film thickness is within + 10 MPa, there

o WBHEE A ISFEBE IS <L
(FLRETEI0MPaRICE B BE I BERNDAFRRFbHY ET)

P.40

Measure in the form of test piece displacement with a strain gauge

VFHRF—JICEURBRREMOR TRIE

Advantages / xUvk

» Can measure low stress, so suitable for films, wafers, etc.
© Can measure the tendency of the stress value at the initial stage of
plating, which cannot be measured by other methods (however, the
accuracy of the initial thin film itself is inferior).
/\ © High accuracy because the test piece is thick and measures from

weak strain.

« Stress on different films can be measured (gold plating stress on Ni

The test piece bends due plating, etc.)
to stress, and the strain is
measured and calculated from

the change in gauge resistance.
ISHNCEH>THBRR DA,
TV DERELIPSVOTHE
AVEHETS

© Compliant with JIS standards

* Internal stress can be measured for each plating time.
» Stress value can be calculated automatically on a PC

o MERISATHRNBDTT 4IbL - 7 NFEITBELTLS
e OFXTRAN LV > EMHADEHEDERZBIETE 3
(BEL. ¥ OEEOEEBRFILES)

o HBRAPESHBLOT AL SEATIOTRES SV
CREDIRBEDIEHERNS NiD>E LD > EEHF)

o - XEEEC EDARBITHNBEIN S
o BREHEETEDECTEHPC THBMICIENEE LTHIEEIS
° JIS BUIRICHERL TV B

Disadvantages / ¥xU vk

» The price of the tester body is expensive
» Test pieces are more expensive than spiral type
» Sensitive to the temperature of the liquid
(however, it can be corrected if the procedure is followed)

o BRI A DM A =
o ZNA IR EXNTHRA P B
e BOBEDHEEZTPTL
(BL. FIEEY ICITAISWHIETZ )

m Why need to measure stress?

Basically, there is stress in the plating film. There are two types of
stress, "tensile stress" and "compressive stress" (see page 11 for
details). Generally, the stress generated differs depending on the
type of metal, and relatively refractory metals (Ni, Co, Fe, Pd, Cr,
Cu, etc.) ) Is said to indicate "tensile stress", and low melting point
metals (Zn, Sn, Cd, Pb, Bi, etc.) are said to indicate "compressive
stress".However, since the practical plating actually used is a
polycrystalline film, it shows stress related to various factors
during plating. As one of the characteristics of the plating bath, it is
important to know the stress of the obtained film.

Is it not good if there is stress?

Stress may cause cracking or peeling of the film, and recently, the
material to be plated is thin like a film, and the stress of the film may
affect the substrate. But stress is not necessarily bad. For example,
compressive stress for spherical sample, a little tensile stress in case
plating film is to be peeled from the mold, in these cases stress may
be helpful. Depending on the shape of the sample and the application,
a film with some stress may be required. That is why knowing how
much stress is caused by plated film is important.

> Jo

What is the material of the test piece of the stress measuring
device?

The spiral contract meter is SUS304, and the strain gauge type
stress meter is copper. The spiral type can be custom made
from other materials. (Please contact us as it may be difficult to
manufacture depending on the desired material.)

E Please tell me the rough processing procedure for each test piece.

The procedure for spiral type and strain gauge type is as follows.
[Spiral type] Instrument constant measurement —

degreasing — activation — Ni strike plating — plating (measurement)
[Strain gauge type] Degreasing — activation — plating (measurement)

E What kind of graph will the measured values be?

Measurement example is shown below. Since this is just an
example, the graph shape may not always be the same.
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Spiral Contract-Meter Z/31JvEshiEt
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JIS H8626 , ASTM , B636-84 (conforming)
JIS H8626 , ASTM , B636-84 #Hll

Spiral Contract-Meter

Z2INA SIS HEL

B-72WJ / B-72W-YTC300

Spiral Contract-Meter

AN IV NEE
(6] Ce

Spiral Contract-Meter is a test equipment used to measure the internal stress of

plating film.
Compliant with JIS H8626 and ASTM B636-84 standards. (4000ml tank is
compliant with ASTM standard).
Excellent reproducibility

Can be used for alkaline plating bath.
@ Can measure internal stress by voluntary timings.
Can start quickly since the set contains clasps for electro degreasing and
strike plating.
Can be used for electroless plating and low-stress plating too. (requires separately
sold beaker and/or low stress test pieces. please refer to the next page)
o> ERBEDOREINZRIET DiBRECTI
JIS H8626 #iEMU ASTM B636-84 FARICEMM L TVET
(ASTM #F4ZICIE. 4000mI BEDKES A THHEMLTVET ).
FIVAVBICHEZIET,

SHoERH T LORBICNDRETE. BREICENIERTETT.
BRFEEPA NS A IHADLEEMEREDTY CICRBIIHOENETT.
BERDOETPEINNTHEATEETY .
ARE—H—PELITAEADOTRAF DRETITDT.
FEICDVTIFRR—IZTBRIEE L,

Set Options #7vav

Tank size can be changed

You can change the tank of the set to 4000ml.
2500ml: JIS H8626 standard

4000ml: ASTM B636-84 standard compliant

* Additional fee required if tank is changed to

The type of test piece can be changed
The test piece of the set can be changed for low stress.
B-72-P14A: Standard product (+ 20MPa ~)
B-72-P14B: For low stress (~ + 20MPa)

The test piece is thin to measure low stress.

4000ml. The weight also needs to be changed.
IKEEY  XDZEEETHE HERF OEENEE IR

Ty hOKIEZ 4000m! [CEETEFT,
2500ml:JIS H8626 #it& (1F4E)

4000ml:ASTM B636-84 A&4EHL

*4000mI KB ICEE DB GEEE D DEMEEH

ty FORBRZRIDNAICEETER T,
B-72-P14A: 124 ( £ 20MPa ~ )
B-72-P14B: £t /1A ( ~+ 20MPa)
ENNZE BIcHICHBRFDE L O TVET,

RELFT. PDAHEDETEENUETT .
B-72WJ Spirgl QontractEMeter Type WJ A set that cor_nbings a temperature controller B-QSA for Japan and a heater with a temperature fuse (AC100V).
ZUNA 5 IVRS HEWIES BAEAH DR EMAERB-93A L BEE 1 — Xk — % —(AC100V) & #i# Ah ¥t v |
=LZ0 | Spiral Contract Meter YTC300 A set that combines CE marking with a temperature controller that supports AC100-230V voltage and a heater with a thermal fuse (DC48V).
CApeciler | RN ZIVIEAET YTC300 CEY—*%>JDEHE.AC100-230VDEEICHIC L 7-BE RS CBEE 1 —Xffe—4%—(DC48V) e iaEb ety b
No.| Product | Product No. Product Name Unit &5 B WEES B B
B-72-P01WJ | Spiral Contract-meter Tank MODEL w 2500mL|1 pc.| @ B-72-POIWJ | X/¥1 Z VIG5 /15T F7KH& MODELw 2500mL 18| @
] Tank B-72-P01W | Spiral Contract-meter Tank MODEL w 4000mL |1 pc.| @ & i B-72-PO1W | X /X1 Z Vs /15T F7k#& MODELw 4000mL 118 [ ]
B-58WJA | Hull Cell Heater WJ/Thermal Fuse (AC100V,100W) (2 pcs| @ B-58WJA | NbIVEHE—%2—iBEE 1 — XFHWIEL(AC100V, 100W) | 278 [ ]
FSAIST 5 58WA | HullGell Heater W/Thermal Fuse (DC48V,100W) |2 pos| @ ET7T [osewA | /v baBE_ s mEC._xHWEOCIEY, 100w | 28 | @
B-93A 1KW Digital-type Thermostat (AC100V) funt.| @ B-93A 1kWF 2 2 JLURE RS (AC100V) 18| @
Thermostat | B-93-YTC300 | Thermostat YTC300 (AC100-230V, 300W) tunt. | @ JREFRAEER | B-93-YTC300 | ;R EAET2: YTC300 (AC100-230V, 300W) 18 ([ J
B-93-YTC-P03| Sensor Clasp for thermostat YTC300 (1) 1pc.| @ B-93-YTC-P03| :AEIZRYTCABE ¥ —1LE (1 &) 18| @
[4]| Air pump | A-63-S101 | Air Pump S-101 (AC100V) 1pc.| @® [a] |T7—H>7| A-63-S101 | T7—K> 7 S-101(AC100V) 118 [ J
Lead wire | B-72-P33 | Lead Wire (Red: 4 wires, w/Titanium Clip) 1 pail ® ® U—FfR |B-72-P33 | U—FiR(FRAK F2>7 ) v T) 14 | @O
Test piece | B-72-P14A | P12, Test Prece (0. 2amm thickness, Tbox @ ®| [5] | BUBRK | B72-P14A | /51 SULEBRH (E&0.2mm, BES, 5EA) 1| ee
(6] B-72-P02 | Spiral Contract-meter funt.| @ @ | [6] B-72-P02 | Z/NA SIVSHEtAIY RS X —%— 14100
B-72-P40 | Level for Spiral Contract-meter 1pc.| ® © B-72-P40 | Kk#Eg5 112 | @ ®
B-72-P19 | Stand 1pc.| ® © B-72-P19 27K EREC
B-72-P20 | Constant Measurement Component funt. | @ @ B-72-P20 | EHUEITE SR sh 1X |00
B-72-PAl | e e P egreasing 2 pos) | 1P31 @ @ B-72-P41 | WREBIEAZ T L JAREES (240) | ee
B-72-PA2 | e e P Nickel Strike (2 pos) |1 P31 @ @ B-72-P42 | 2 £ 51 Y EBHE= v 7 MR (240) | ee

% Anode plate is not included. Please specify the material from P.42. ¥ BERESENTBDE A, P42 DHMEXID TIEETFSL,

Structure of Spiral Test Piece
AL FZIVHBRRDOLL A

A spiral-wound metallic strip, which is insulated on the inner side, is used as the
cathode (test piece) in the Spiral Contract-Meter. Plating is performed by fixing
one end of the test piece and fixing the other side to the rotating axis of the
pointer. The internal stress causes the test piece to twist, which in turn rotates
the pointer, making it possible to calculate stress from rotational displacement.
The tensile stress generated will induce force to unwind the spiral, making the
pointer rotate in the positive direction. Compressive stress will induce force to
tighten the spiral and the dial will rotate in the negative direction.

Test pieces can be reused since the material of the test piece is made of
stainless-steel and the plating film can be peeled off after use.

ZIRASIWAY ST M A—=F—F. FROEERFZRIECEVNZDDDORAIZIERE
LTRietE (38R ) ELTERALEY . BBRRFO—mZEEL® S —75 & DO
[CEESBTHO>EZ 75CET. ABRAICK > CTHERA DR UNTHZEHD L.
ZOEEEMDSHHEERTSD CENTEXY ., SERRADELD LFRZHEL K
SICAVBEHIFIESBICERY 2. ERINAITRRRZHDDRSCBETITAVIL
FEAMBICEEZELERT. HBFORMERT VU ARDICHERED > ERRZEF
BT NUSBERADTEETT

Measurement method for low stress
BIRDDBEDIERE

The pointer moves in conjunction with the torsion of test
piece. Internal stress can be calculated from the torsion angle
and film thickness.

HEBREEHDESHULTEHE HDBVWCBELEED SIHN%Z
BHTEFT

Insulation side
HERE
Pointer
&t

o A,

Twist Adjust
R_L% % B3 C

Test Piece
HERA

Plating side
HoOEME

We have two types of test pieces with different thicknesses. Due to the structure
shown above, it may be difficult for the spiral type test piece to convey the shape
change of the test piece due to the initial thin film or low stress depending on the
thickness of the test piece. Therefore, in order to measure lower stress values, we
have prepared a thin “test piece for low stress”. Please note that the weight for
measuring the instrument constant is also different from the standard test piece
according to the test piece. As a guideline for the stress value when using a low
stress test piece, the stable value of film stress is within + 20 MPa. Other
measurement methods are the same as when using standard test pieces.

LHOHBRABESDESHBRF 2 BEZABRLTVE Y. R/ SILXOHRF &
LRICRUEE L. B DESICK o THHDFERCEVG I TORERF DRZR
ZBLELGADSVEEDHEDE T, ZDes. KDEVRAEZRAET DlcHCES
DFEV [BERARHRA] ZABELTVEY. HBRAICEGhESEEMRERDDH
BRERBRE ERLDHTERL SV, BRNARBRE ZEAT2NNEDER
[FEEEB DR EED £ 20MPa LRT .

ZOEFDDREITEFRELRF ZE o IBELEU T,

Use 2g weight for low
stress measurement

EeARARBRRTld2g
DR REFE >TSSV

Low stress test pieces have a
"B" stamp on the edge of the
test piece

BIicHARRAICEHBRR DR
IZ“B"ORIENAH5DHEENTY

Measurement method in the case of electroless plating

BEROOZOBEOAESE

When measuring stress by electroless plating, please do not use the attached water tank, but use a separate container
such as a beaker. Since the surface area of the test piece is about 0.5 dm?, use a bath volume of 500 ml to 1000 ml from
the bath load. As with electroplating, the test piece is treated to strike nickel plating, then catalyzed and placed in a

plating bath.

% Since the test piece is made of stainless steel, strike plating is required to obtain adhesion of the plating film.
% Perform catalytic treatment so that the inside of the test piece does not get plated.

BERDOETTRNATETZEGENBOKEZEDT. ABRE—A—FOFHRZHRLN LTV, HBFORERESE
0.5dm* IBFDTHARDH S 500ml ~ 1000m| DABEFENE T, BRSO >ELERICHBRFICANS A IZv T )b

TFRTRE LI, MIRENEZITOD O ERICRALE T,

¥ HBFERATVUARTIDT, Do ERROBEZRDICHDICANSAIHOEFHETT

¥ EHBRFEORAICH > EDDNENK SMIR LR ZIT O TLEE LY,
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Stain Gauge-type Stress Meter 0¥ &% — I XBERIEHE

Stain Gauge-type Stress Meter 0¥ &% — I XERIE N5t
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Strain Gauge-Type Stress-Meter

VI HT—

JRBEILNH

% PC is not included in the standard set.
xEREtTY MCPC EEENFRAS

Features

Compliant with JIS H8626 standard
It is possible to measure even weak stress.Suitable for measuring weak products such as films and wafers.
It is possible to measure the initial stress that cannot be measured by other methods.
However, the early thin film system itself tends to be inferior.
Suitable for fine parts.

The stress value is automatically calculated on the PC without any manual calculation.

BE

JIS H8626 MRUEICAEM L TLET
SFLVRHTHRAETETT . T ILLAPD T/ \FOHSEERBOAEISELTVET,
AR TIFANEVIBHDOINABE DT EHHRRT
HMHEERICELTVET,

8% U< TH PC TEHEMICRIBEZEHUE T,

Specification 111

B-72WJ-SG-100W/031W

Strain Gauge-type Stress-Meter Type WJ
YPP15100WA/15031WA Power Supply

VFHY -
YPP15100WA/15031WA &

IREBBISNE WI B
BRAEYH

The sensor measures the strain of the substrate and calculates the internal stress
of the plating in real-time. It is also possible to measure stress for differing plating

times (film thickness) by taking just a single measurement.

Data obtained by the sensor is immediately input to a connected PC and stress is
automatically computed, eliminating the need for complicated calculation
procedures. Stress can also be measured when re-plating over an already plated

film.

Accurate measurement becomes possible when film thickness is more than 5pm.

BiROUTHZEI/T—ICLOTEAITHILET. HOERBMIBHAZEY7ILE A LIS

AELET,

—EDRETED > EHHE (KRES ) TOINZADT EHATEE
BSoNfeT—5 FERICER S NICPCICRNEIC AN S NBMIBEBEZTDEL LB,
BEIMICRADERENT T Fle. —EH o EZ LR EICBESD > EZT RO

IRHAEETERT,
(BRE0.5 umBl ED SHEERIER)

TY, E9—-T

A-57-15031WA-J

Programmable Power Supply YPP15031WA-J (10pA~3A)

A-57-15031WA-J

B > S HER YPP15031WA-J(10 u A~3A)

Product No. Product Name Unit UEES E e B
B-72-SG-PO1W | Strain Gauge-Type Stress-Meter Tank 1 set| B-72-SG-PO1W | U ¥ &4 — URIEBISHEAKBWE 118
B-72-SG-P02 | Strain Gauge-Type Stress-Meter Jig Holder 1 set| B-72-SG-P02 OF R — IRBBISHETRRE RIS — 15X
B-72-SG-P03-1 | Strain Gauge-Type Stress-Meter Test Piece(copper) 5pcs. 1set| B-72-SG-P03-1 | O ¢ &4 — SRBEBICHEHARERA ($7) 58A 15X
B-72-SG-P04 | Strain Gauge-Type Stress-Meter Test Piece Heat Insulation Pipe 1 set | B-72-SG-P04 O &G — IRBEBICHEHARA RREE IE:N
B-50-KTSG-121513 | Stainless-steel G-Type Clasp(width 12x15 ¢ 13) 1 pc. | B-50-KTSG-121513| X 7> L AGZ 1 71IEE(#B12mmX15¢13) 118
B-72-SG-P06 | Strain Gauge-Type Stress-Meter Anode Plate (Phosphorus Copper, Nickel, SK Nickel, High-Purity Tin) | 1 set | B-72-SG-P06 VT &r = SRBBICHEABER (EHE. = v 7V . SK= v 7V SMES) | 1R
B-58WJA Hull Cell Heater WJ / Thermal Fuse ( AC100V,100W ) 1pes. | B-58WJA NVvEIVAE—2— BEEt1—-XfF WJE (AC100V,100W) 17
B-72-SG-P07 | Strain Gauge-Type Stress-Meter Air Pipe 1 pc. | B-72-SG-P07 O RT—IREBISHERI T -1 7 14
B-57A Hull Cell Air Pump A 1 pc. | B-57A NVEIVHIT—KRTA 118
B-62A Stirrer(with stand), Micro Barrel, compatible with Smart Hull Cell 1 set | B-62 242—5—(BEEM). 71 70/NLIL . 27— NIV 13
B-93-YTC-P04 | YTC,YPP Temperature Sensor (Short) 190mm 1pc.| B-93-YTC-P04 | ‘BEREEZRYTCHRBE % —(> 3 — M)EKR190mm 1
B-93-YTC-P02 | Thermostat YTC Sensor Clasp (Type-L) 1pc.| B-93-YTC-P02 | BEREZRYTCRRE ¥ —EE(LE) 118
A-52-P18 Air Filter 1 pc. | A-52-P18 — T4 E— 118
A-57-15100-1B | Strain Gauge-Type Stress-Meter Board 1unit | A-57-15100-1B | U &4 — SXERICHETAKR - K 18
A-57-15100WA-J | Programmable Power Supply YPP15100WA-J (1mA~10A) A-57-15100WA-J | 7 = /\F¥ER® - E TR YPP15100WA-J(1mA~10A) R

1 set 18

Plating internal-stress is measured on a
real-time basis and the results are instantly
converted into stress.

HHERBIEANZ) TV ZALISRIELGEREBRIFICKNNK IR

Plating and stress measurement can be conducted at the same time. PCs can be used
for this measurement, and the results, without the need for any calculation process,
are displayed immediately as a graph.

o2& LS NEBELETPCEFIALABEEFREICL.AEETEHHEF IS

KT 71C8->THMET,

Compared to existing stress-meters,
can be applied to stress measurement of
thinner films.

HER DI HFLE V) & EIR T DR FEIE b vIHE

Compared to existing methods, the use of a test piece attached to a stress gauge -a
sensor that can measure very minor variations in expansion - makes it possible to measure
sensitive stress in the initial stage of plating, while the film is still thin.

(However, for plating thickness = 0,5um, measurements may vary greatly due to the
effect of noise.)

VYR =T eV BURAZRET Bt Y — 2RI EHBRREZAVTVS0.
TERELN D> EMHADOFEBFTOLELEZBBICHEUIY ., BHZRETHENTREE
BUERL

({BU. &-ZEED 0.5 um UTOMEER. /A ADFETNTYXHPREAIET)

% Other functions are the same as functions of Programmable Power Supply YPP-15100WA
KEDMOWEE [V /AR EEIR YPP-15100WA] ERUICAYET,

VIMIIT7ICELRY AT LIRE
Specification {11k

System environment required for software

One-click and the strain-screen will jump to the stress-screen

NyETVyIVEDTOTHLSIEAN

\ 4

Actual Measurement Screen

KEOBIEBE

oS Windows8, 10 oS Windows8, 10

CPU =Celeron 300MHz CPU Celeron300MHz2 £
Memory = 512 MB XEY 512MBLELE

HDD =30MB available space HDD 30MBL LD EXEE
Serial Port 1 Port SUTIER— b 1R—hk

Influence of Base metal TitE&RBICLZ2E Comparison of Current density EiREZBEICEBLLE
2000 100
1800 Watts bath without additives
% Ty b ROEER
—~ 1600 £ 80
& Direct Ni plating on Cu test piece E
= 1400 . _ . w 70
= CusBRFEICERE NiH-&E = 10A/dm?
R 120 Mismatching R 60
2 IXT71v b (RESR) =
HE ¥ 50
g g
40 vV 5A/dm
é § ook
[77) T » 20 >
Ni plating on Ni plated layer on Cu test piece 3A/dm?
CusBAEICNiH>Z— Nih>% (BF) 10
0 300 600 900 1200 1500 1800 % 4 8 12 1 20
Plating time & - ZB5RE (§) Plating thickness &> ZEE (um)
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Stress Measurement Equipment HRIERH 2

Haring Cell nN—Y>5+n

o S ok 0 & R |

i

o < BRI O

o 4 A

Bt B} B W B

=

m s - Jm

B-72-PO1W / PO1WJ

B-72-P03 ~ 13

B-72-SG-P03-1

Phosphorous Copper ESR
Sumitomo SK Nickel(Sulfur depolarized nickel) EFRSK=Zv#IL
) Oxygen-free Copper (Electrolytic Copper) E|ELFRIF(B5ER)
Ratere) Platinum-plated Titanium Mesh 8 FHALARXA YD
High-Purity Tin e
High-Purity Zinc e R
Carbon (t5mm) etc. H—K > (t5mm) S
Size 120x180xt2mm AR 120x180xt2mm
Test Pieces for Strain Gauge-Type Stress-Meter
VT HT5F—RBERNAAARA
Test piece for Strain Gauge-Type Stress Meter.
Wetted areas, other than plating areas, are coated.
Please inquire us for information of test-pieces other than copper.
OFHT—IKDOBEEILSIETRADHBRHR T,
HoETEMANDEREEI—FT « VITENTVET,
SR LN DOHERF ZCELEDAIF. BEVEELREL.
specification ft#
Test Piece Material Copper RERFME izl

Spiral Contract-Meter Tank
AL SIS NETRKEE

Tank for Spiral Contract-Meter. Can also be conveniently used for other experiments and trial plating to micro parts.
Various busbars, anode plates, and jigs, recommended to make experiments easier to perform, are available.
% Two types of tanks are available depending on the heater used in the set.

AINA SIVINHETRDKETI O

BEEBFEHTEVET,
EHFEDEDE—5—DIFEICKD 2 FEDKENHDF

Specification 11§

Z D DRER PHAERRNDHIED > THCHERIEKETY . RERICEFE. TR/—PISER,

Model Dimensions: (internal) N i (R)

B-72-PO1WJ Inter 140(D) x 140(W)x 180(H)mm  |B-72-PO1W.J At 140(D) x 140(W)x 180(H)mm
2.5L Tank Outer 192(D) x196(W)x210(H)mm  |2.5L ZK4& st 192(D)x196(W)x210(H)mm
B-72-PO1W Inter 174(D)x174(W)x 180(H)mm |B-72-PO1W At 74(D)x 174(W)x 180(H)mm
4L Tank Outer 194(D)x214(W)x222(H)mm  |4L K18 st 194(D)x214(W)x222(H)mm
Tank Volume 2500mL / 4000mL KERE 2500mL / 4000mL

Tank Material Acryl KEME T

Heatproof Temp. | 65°C MEEE 65C

Spiral Test Piece (for Spiral Stress-Meter (Helix))
AINM ZIVEREBRKF

Strip plates coated on inner side, are rolled in spiral shapes.

Can be used for approx. 5 times depending on usage situation.

B-72-P14A: Standard product (approx. £ 20MPa or more)
B-72-P14B: For low stress (about = 20MPa or less)

ZNA SIS ROSRFARKR T, FEZI—T « VI UKD E R /\A SIVIRICENTH D T,
fERRRICKD. RBELT 5 EZAETTLETT
B-72-P14A: 2% ( + 20MPa ~ )
B-72-P14B: {EIt/1A (~+ 20MPa )

specification {t#

Test Piece Material SUS304 AEBRAME SUS304

Standard Piece 0.2mm thickness R%Em [E& 0.2mm

Low Stress-use 0.15mm thickness Iyl B 0.15mm

Internal side Fluororesin Coating 7y EElEa -7

Anode Plate for Spiral Contract-Meter

AN ZIVEENE R BEREE (4 SHER 18U UAH

HY), 7/—FINy 1)

Anode plate for Spiral Contract-Meter. 4 pcs. set with 4 anode bags. 1 of anode has slit.

2N SIVISAERBEIR T Y. 77/ — RNy TRIE,

Specification 111

EREBE= IV

Sumitomo Electrolytic Nickel

ARKHETA 1 RISIDAB DG DET (XIRVEY),

Harlng Cell
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Haring Cell
N=YrJtne -
e
e &
Haring Cell is used to identify macro throwing power of various plating solutions.
Two cathode plates (test pieces) are fixed to both sides of the tank, and an anode —
plate is placed in between two cathodes. When the anode is placed at the center
@ of cell, the weight of deposited metal on each cathode become equal. By @
changing the balance of distances to the anode from cathodes on both sides §
and observing the differences of the weight of deposited metal for each cathode, -
it becomes possible to identify the characteristics of the plating solution.
Mainly used for development of plating solutions, experiment to change the
distance between electrodes, and so on. By using bent cathodes (sold g o
separately), the unit can also be used for covering power testing. = 2
® B
DoOERDY—BEUEANDHRETIT. KEOTFICIRER (FARE—R) & AL
Ty bhU. ZOBICHEEBHRZEZY SLE T, BiBRZERRICEY NITNIEEGDERE
RICHETDH>TEERFEZFEULLEDTE TN NSV RZEZ D ETEIENESN. o
HoOEH DFHEZEANDIEDNTEF T, EHMAREH>ETHOBFE P BEERHZ g
ZZARBREICEREINTVET, BIEDDRY MY —RZFEHITDIETREN 2
5 DHBRICHIAATEET, @
5 3
s
)
What is Haring Cell Test? =) @ e )
Haring Cell Test is a test to measure macro throwing power. Changing the position of the
anode causes a change of the current distribution ratio, and consequently, a change weight —
ratio of the deposited metal on the two cathodes is also caused. Macro throwing Power can
be obtained by substituting the values for Field’s Formula. To obtain uniform plated film on a A B ,1:_
work-piece with a complicated shape, it is necessary to arrange a condition, in which g
uniform thickness of the plated film is obtained over a wide range of current densities. The ]
performance of the bath that enables such a condition is called macro throwing power. ‘ ‘ l ‘ |
Similar to current efficiency, macro throwing power is influenced by such factors as [ a [ b | —
composition of the solution, additives, temperature, current density, and agitation.
o
—yys 5 ) P-M 3
N=UVTeIERER Throwing Power(%) = —————— x100 -
Y-BEUEAETIHRTY. BEOUBEEZEZ 3T LCHRBENOBRESLES LT, ) P+M-2
ZOROEBHEE T «—IU ROR XEFVEI—BBEMEROD I ENTEFT, Field's equation P - Current distribution ratio
BHEERERTH>THE— BRSO >ETZTDICE. CLERBEHEICODILOTHO>ETEEN J4—)L RO ’ BRSO = b |
FEAEHBVREDNBETT, TOH—[CHOEET BAMER—BEME SO, BRYE o a 3
HEELRIRICRIER. AN, BE. BREE. BELERLAERHEICKI> TREEZZIFFT. M : Metal deposition ratio A g
SRR = —— 2
B ®
Haring Cell TypeWJ A set that combines a temperature controller B-93A for Japan and a heater with a temperature fuse (AC100V).
N=J T —BEMEHBREWIE BAENADBEREZRB-93ALBEEL 1 — Xt —%2—(AC100V) 2 AaEhE Lty b g
Haring Cell YTC300 A set that combines CE marking with a temperature controller that sup rts AC100-230V voltage and a heater with a thermal fuse (DC48V). 2
N=1J TN —BEMREREE YTC300 |CEY—F%>JDEME.AC100-230VOEEIZHMIE L /- BEREwRERELE 2 — X ffE —(DC48V) & #lAEDhE =y b o
Specification {11
No.| Product | Product No. Product Name Unit 55 D) WRES S B2
Haring Cell Tank (w/Anode-busber) MODEL w IN=1) > J 4 )V FKAE (B3H8HR & Z fF) MODELw @)
(1] Tank | B-72-POIW | (65 530 106mm) 1pc.| @@ | [1] K | B-72-POIW | 5o 540% 126mm 18 | @0 8
Hull Cell Heater WJ/Thermal Fuse NVEIVEE—2—BEFE 1 — XFfWJE T
Hoater L2 MA | (AC100v,100W) 2ps.| @ eog [EBWA | acioov, Toow) - 2% | @ >
Hull Cell Heater W/Thermal Fuse NVEIVEE—2—BEE 1 — XfWE ()
B-58WA (DC48V,100W) 2pcs.| @ B-58WA (DC48V . 100W) mlx = 2K | ®
B-93A 1KW Digital-type Thermostat (AC100V) tunt. | @ o B-93A 1kWF ¥ 2 ILRBE A2 (AC100V) 18| @ >
3]| Thermostat 3] | BER 3
oS8 5 93-Y7C300 | Thermostat YTC300 (AC100-230V, 300W) |1t | © R | o \To300 | SBAEEERREE YTC300 (AC100-230V, 300W) 12 o g g
[4]| Air pump | A-63-S101 | Air Pump S-101 (AC100V) 1pc.| @ | [4] |[T7—R>7|A-63-S101 —K>7 S-101 (AC100V) 118 | @ 5
A Lead Wire 2 pcs. } - R = = . o
kil Licakhos (Length:1m /Anode-side clip made of titanium) 2pdr | @ @ gl B;52:05 V- K2R RS T mBERYY v TEF R il S §
L Haring Cell Anode Plate Sumitomo Electrolytic e N=1 2T LVRBIER ERER= Y TV @
B-77-P06 | \jickel (for Watts-Bath) 1pc.| ©@® B-77-P06 | ;" \a) e w
Anode | B-77-P07 | Haring Cell Anode Plate Zinc 1pc.| ® ® B8R | B-77-P07 | N—U S w LA @ 1| ee s
=
o Haring Cell Anode Plate Phosphorous Copper e T =) opkeE 5
B-77-P12 (for Copper Sulfate) 1pc.| ® ©® B-77-P12 | N—Y > 7 wILARBGEIR SR (FEkER) 1| @0 g
B-77-P31A Haring Cell Cathode Plate Iron (film-type ) / 1box| ® ® B-77-P31A | /N— 1) > 5 £ LERIEAR  $% (7 1 JLLBE) /1008 A 1= o0 %’
[6]| Test piece 100 pcs. [6] [Egiiv w
B-77-P33 | Haring Cell Cathode Plate Brass /100 pcs. 1box| ® @ B-77-P33 N=1 2w EEER Bk /1008 A 1% © 0 _(.cn
Busbar | B-77-P04 | Laboratory Stainless-steel Busbar (3 pcs.) 1 pairl ® © JRN— | B-77-P04 | KERAZXF > L X8 T 28— (318) 14 | @ © 2
o Haring Cell Anode Plate Anode Bag o Cos s ) )
P, B-77-P28 (Not Raised) 2pc.| @ ® e B-77-P28 | N—YUL T wIAT /- KNy J(#BER L) 2K | @ ® o
Bag Haring Cell Anode Plate Anode Bag Ny N Cre 4
B-77-P28-1 (Raised fabric) 1pc.| @ ® B-77-P28-1| N—VU > T wIAT / — KNy J(12F) 1M | @0 )
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