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Hull Cell Technical Explanation /7vvtivikiii#zaR

Hull Cell Test Kit

NIV RERSE

What is “Hull Cell Test”?
NIVEIVERBRE I ?

"Hull Cell Test" is the method of observing deposition state at continuous and wide range of current density by using trapezoidal-shaped cell. By
changing test conditions, possible to see the relationship between deposition state and current density easily. This is because cathode and anode plates
are not faced parallelly to each other, and there are differences in a distance between both plates that make it possible to deposit a film in a wide range
of current densities on one test piece.The current density distribution on a test piece is represented by the following formula:

NVEIVEREREIS, ARREAKEZFIALCGERUALHEESERZE CONBERBEHEIIHETY, RBREHEZEASLT ERBELOBRE[HEIIC
SAMBIENTEET, Jhid. BESHSPBERICHLTHDOICESTWBZEICLUBEBEDBRHERICEN TE, EERBEELPSEERBEEETON
HEEE —KBDTFAIE—Z EICBSNBATT,

HBRALOEBRBEEDHFIIUTORICLIEHTEETY,

When anode-cathode distance is close,
the current-density is high.

BREEESEVEBREES L

C.D=1+(610-5.24-logL)
C.D : Current Density (A/dm?) | : Total Current (A)

L : Distance from the edge of high current side on cathode plate

C.D: BREE (A/dm?) I: ¥8EHR (A)
L: SERAD 5B > 7248 EOERE (cm)

When anode-cathode distance is far,
the current-density is low.

BEERSE D EERBEEFE

( Please note that calculated current density based on the above formula is only
an example of a typical value and, therefore, actual calculations will vary slightly
depending on the type of plating-bath. )

(EL.CORXTROLBREER—ROLETHY D> EROBERICL>TETERLET,)

Anode Cathode (to be plated)
B (7/—F) B (HV—F) HoZsh3f

What can be identified through “Hull Cell Test”?
NVEIVTRIN TESH ?

The Hull Cell test is mainly used for (i) the evaluation of plating solution, (ii) the control of plating solution and (iii)
development of a new solution. During plating, the composition of the solution of the bath (i.e., concentration
of additives, etc.) is always changing and, therefore, proper bath control is crucial for maintaining the products’
quality. Regular management should be done by conducting various tests on the plating-bath. In general, there
are two ways to control the bath: (i) quantitative chemical analysis or physical/chemical test or (ii) qualitative test
by using actual electrodeposition such as Hull Cell or Haring tests.

The Hull Cell test is an especially effective method that enables one to easily observe the state of bath in a short
period of time and using only a small amount of solution. Particularly in the analysis of brightener and additives,
which is normally difficult and requires a long period of time, the lack or excess of brightener or additives can
be easily determined using the Hull Cell test. Preserving plated test pieces, you can then record the state of the
bath as a plated film.

INVEIVEBRIZEIC [ - ZROFHE] LU [D-ZROEEL[HL VD> ZADEK] ICFIAShTVET,
o EBME (FIFIRERE) 3. o ZEREHITHICE(T 0. REMBEEZHIFTELETH - EBOE
BIIFRICERETYT, #-T. O ZBCHUBHRLALHRZITV. EENCEETSEPEENE T, — A
HoBBRDHBEEE LTI (EEMTCYIBMEFHBR L ETEBNICEET2HEE. NVEIVER - N—U2T
HBREEEBEARICL > TEMNICERT 3 HEPHWET,

FTEHENIVEIVEHERIE. PEBOD > EZRERVCERB THBEICHREZBE T AP TEIRERMEHTETY.
BICEES » L BESHE L OREPHEMBADSTS. NLVEIVHRTIIBEICBRIEZHETEET,
FAHBRERIE. BOREBERBEEL T [RE] TEHRBELVET,

Plating Bath Control Using Hull Cell
NVENICEZDH-ZBRDEERSE

If something goes wrong e.g. reduced brightness, burnt deposits in high current density area, or blackness in low current density area are found in plated
results, the Hull Cell test should be conducted first. Collect troubled solution from bath with a 1L beaker and conduct the Hull Cell test under specified,
controlled conditions.

The reason for the trouble can be identified by comparing these results with a Hull Cell pattern obtained from a normal plating bath. (1L is the proper
solution volume for easily adjusting solution composition.)

HOZRBORRF B, SERFEEBIETS. RERZERTOD > ZHFBEILAZARE. D-oZBICRHEEELLABE. TINILEIARETVET,
BUGDH->ZEBEILE—H—ITRAEN, —EDEGETNILEIEREITVET, ZDEE. EBED-ERPSBONLNILEING—DERRLED S,
THOFERERATEEY (1L RAHTDIBBERDEES LR T VD),
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Properties Identified by a Hull Cell Test [
=, N
NVENRERTHhBZ L e
1 | Range of optimal current density for the bath 1 | ®- ZADREBREEEE
2 | Current density range where burnt deposit appears, to know limiting current density 2 [RABRBELYIET 3 -00KF () DFEHE E
3 | Covering power (to what extent can current density be lowered to obtain satisfying plating fim) | 8 | #&E#H (EN< S WMEWEBRBREE TRIFLDH > EHESN B H) E
4 | Bath composition balance 4 | o ZTBMRDINT X
5 | Lack or excess of brightener and additives 5 | SURE, FINFDBRE —
6 | Contamination of impurity and its influence 6 | RN DIBA PR
7 | Evaluation of levelling power by making polishing flaws on test-piece 7 | NVEIVIRICHEE# D, LAY > EB %57 g
8 | Determination of alloy composition for alloy plating *1 8 | GED-ENELMERDHE * 1 g
9 | Effect of removal of impurities such as dummy plating 9 | PBEMNIEL E. THMEREDIIR -
10 | Effects of activated carbon treatment and filtering treatment 10 | EMERLIE, 2 BNBORHR
11 | Prediction of bath-trouble occurrence *2 | BORSTLREDTFM %2 o
12 | Estimation of optimal timing for adding various chemical solutions *2 12 | BBRREMADHZELRZAILTEFE *2 § g
53
*1 : Current density dependence of alloy composition can be determined through combining Hull * 1 X RENE. OAEREDHAICI>TERBEICHIECLEELERDHE w E
Cell test and other methods such as XRD. % 2 EHI YL T DS EEN LI ED é -
*2 : Prediction can be made through periodic sample comparisons or by conducting
repeated Hull Cell tests. u
o
s
o)
(%]
3
SENENIRESASECIA LB Nickel Plating (wattsbath)  —v4ivsh-% (7 big) g
In the photo below, the high current density area close to the anode is marked on the left and the low current density area is marked on the right side.
Example [N ,where the image appears blackened, is the “burnt deposit” area and because of the scorched plating film, cannot be applied to actual products. g
Example [Elis the “dull-plating” area and tiny bubbles can be observed. In this case, the optimal current density condition would be the condition applied in g
Example [ where brightness has been obtained.
The full-scale picture shown at the right is an example in which the difference of appearance in different current densities is emphasized. In the Hull Cell
test, various useful information such as presence of inorganic impurity, balance of compositions in the solution, whether the pH is appropriate or not,
effect of additives, and so on, appears on one single test piece. Repeating the Hull Cell test many times, various data is collected enabling you to more >
accurately predict the occurrence of trouble in advance so that you can find a solution for it quickly. z.
QO
g
BEEAAPBEIOEVSERZES. ERAPEERZEBELVET . BRI D>TRZZES I Z[EF () I EFIETh, BESET L BREICE>TOTEED
A EIMEREVESTY . BIR[EXR| GBI TNEYTYTHHINET ., COBIDEZE. HRFESNZ @ OBAOEREERGIRBEEVZAET, —
ERICIERBEICLIZEOM. EBERAHYOFER., HOZHRDMERD/NT 2 X pHOIREE, HIFI OB ALE B2 BIFERFS 1O T AN —RIBONET fEFN
BYIZET/ININEREIN NI TIVDFRERIABRIRIEET, 5
=
. 5
Current Density ®
: BRERE 3
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Hull Cell FA

NIVEIVQEA

m Does Hull cell need stirring?

This is effective when you want to check for the presence of metal
impurities. The film of metal impurities is difficult to see if plated
without stirring, but stirring makes it more likely to appear at low
current density areas such as the liquid interface.

m What kind of stirring method is there?

Air agitation is common, but there is also a method of mechanical
agitation using a "Hull cell cathode rocker”. In plating of gold, tin,
solder, etc., mechanical stirring is recommended because air stirring
has adverse effects such as precipitation of metal compounds.

m Can the stirrer be used directly in the Hull cell tank?

If you use it directly, it will be affected by the stirring vortex. Please
use the smart hull cell developed to reduce the effect or hull cell
cathode rocker.

E Do you have nickel-plated Hull cell cathode plates?

A Since the surface of the nickel plating film becomes inactive
immediately, it becomes difficult for the plating to deposit over time
after plating. Therefore, we do not have nickel-plated Halcel plates.
We apologize for the inconvenience, but we would appreciate it if you
could use nickel-plated brass or copper plate before the test.

E Which Hull Cell is good for strike nickel plating?

In the case of strike nickel plating, the standard type is also
possible, but it is recommended to use the Hull cell long type
because the characteristic of the bath is the surroundings.

m How can | investigate the effects of additives (organic additives) ?

A For instance in the case of nickel plating (watts-bath), the state of
additives (excess or deficiency, etc.) can be easily seen by setting the
total current as high as about 3A and conducting the test without stirring.

E How can | investigate the effects of inorganic impurities?

A For instance in the case of nickel plating (watt bath), by setting
the total current as low as about 1A and conducting the test while
stirring with air, the influence of inorganic impurities appears on
the interface of the liquid and the back side of the test piece. By
observing the condition, the type of inorganic impurities and the
degree of contamination can be investigated.

E How can | perform Hull Cell test with condition similar to actual production site?

For instance in the case of nickel plating (watts-bath), the plating
film can be observed in a wide range of current densities by plating
with a total current of about 3 to 5A with air agitation. It can be used
as a reference for finding the optimum current value.

m NV EAETTH ?

A EETHYOFREHRBLLVERCENTY. 2ETHMORER
EBBTO-oETHLERICCVEDOD, HRTHETRAELED
BERZEBIHAPIBUET,

) semrusantorsnzsne

A I7—HEBI—NTTY [NV AY—FOyHh—] FE, I
BRI 2HEEHVET,
£ - - FHEEDH > ETRERERTIZETLEILLEYY NE
THRIREBVHEZRITT D, BRERIHERIIET,

m NVEVKEEEER S —5— s EATEETH ?

EEEAT 3 EHEBORAOEEIPETLEVET, ZOREELELTS
FOICHEINAEZAY—MIIVEIVELEZENVEIVAAY ROy h—%
CERACZE WL,

m Sy E LNV EIVEEIRIE S Y £ H 2

A ZyTNOHoERERY CICREAPNEEICE>TLEIDT, HoEH
BEPEOED > EHPMELICKKRUET, EDEH, HHTRER=v TV
HoZEENLNVEIMRERBEL THU EE A, SFHTTHIRHRENICHN
PERIC=y Il > EE L CTHERVAELEThIEERVWET,

m AR IZ Y rH>EDNEVRBE L EVBAR EDBIEVTTH ?

A ANTZATZy TV > EDBEIIFESI AT THRRETYH, ADFHE
ELTOZEDOUDIRSA L MIBYETOT/NILVELOAL T E2A TOER
EHBEHLET,

ARINE (BHRMAF ) OREBEANDICEBES LESLIVTTL?

BIZIEZ v T -Z (Tv bB) DFE BERESABRELEDIC
BRE L TERBTHRETS EFNFORE BREE) PRPTRY
E e

> Jo

FERTHYDOHEERANBIRBESILESLVTTHL?

BIZIE=Z v -Z (Tv ht) DFE. 2BRE1ABRELEDIC
HRELTIT7THRIEZITVEYPSHEREITI & RORADHS PHRA
DORAICEBRTHYPOLEIEP T VET, TOREEZHRTHC
ETERTHYDBEEPEADERVERANS LA TEET,

B E

BB TIT I D> ERHFISEVREBEZRANBICEESI LESKWTTH?

BIZIEZvrned-% (Tv M) O5EE. HERI-SARETITH
BETVWEPOD-EETHET, LBBEDEREEICETPH-ER
BEBRETZET, RELEREEZRVAETEEZEELELHRATS YT
EEY,

> o

For checking the status of wide range current densities, this is the optimal
solution for controlling barrel plating!

Column

IBEWVERBEHBAOIKRTEM) 0! NLIHSEZOEIRICHRE!

Area where current-density is extremely low. Z { {EERZEES

Plating Solution:
Sn-Ag plating

Total Current:

/—H
Current-density of this area

is hard to check with the
standard types. With the Hull

=A (S min) CeII_Long-Type, however_,
HoER: detailed data can be obtained.
Sn-Agho & COEBRBERAIL AZEL(T T
i E X . FESEL KLY,
fﬁﬁéé) Hull Ceu.(Standard Tyre) Hull Cell (L“ong Type) [PETyEm— |:|>bf7“947">&mwr\;ug,<a>~r§§ﬁ
NbE (ees517) NbEI (@vs5147) #5100% 0Ty 7 [Veee

Examples of Testing Conditions by Plating Solution Type
s> &R — KBRS

Specification Examples  {#F#l

Ajddng Jemod

Cathode
Types of Plating Solution Hull Cell Anode (test-piece) et G Time Temp. o Remarks
> EHDIEE NVEILVOIES 18 _ b 2B R s Agg;ion %
ERPE=2) (A) (min/4) (°c)
B-53W / B-53 B-59-P10
Copper Cyanide Thermostatic- Oxygen-free B BﬂoI:]mA 20~60
7 ALSR Control-Type Copper
iR EEHER o
B-54wW B-59-P08 2~3 5~10 Air/
Air-Agitation-Type Phosphorous Copper Hull Cell
Copper Copper Sulfate ERHINE eyl 20-30 Cathode Rocker
~ o
# B B-54DW B-59-P28 B.60-P03 ERS
Diaphragm-Type Iridium-plated Titanium -Bra-ss 5 /\}I’:'-'}I’ H;J
= o N s Jy—KrKOyH—
MRS A FHLAY T L (GRESHA) = (HR)
Copper B-53W / B-53 B-59-P10
Thermostatic- Oxygen-free ~
nglps({szgge Control-Type Copper 2 5 50~60
g IR WEHRH
Nickel B-59-P02 1 Air -
(Watts-bath based ) Electrolytic B-60-P03 5 g
g B-53W / B-53 Nickel ﬁﬂ%?:ﬁ)
Nickel | (77 MEN=2) | Thermostatic- RR= TN o 4060
=y Nickel Cor;tiﬂgpe B-59-P07 B-60-P05 2-3 5 Alr/ None
Sulfamate Wit SK Nickel Copper ER/IE
ANWT7IVE ( Sulfur depolarized nickel ) =
=) % SK=v 7L
Hexavalent- B-56 B-59-P11
Chromi . ith 59
;o;zm Chromium-use L-?ﬁ]dc\"gmesnf’ B-60-P03 5~10 1~3 40~60 Nze 2
(6 7RLR 5% Brass
Chromium B-59-P28-2 iR (EH) 4
704 Trivalent- B-53W/B-53 Iridium-plated Titanium B-60-PO1A )
Chromium Thermostatic- (for Gold, Iron ~ Al
AN Control-Type Trivalent Chromium Bath) oy 5-10 5 20~60 TR
(3it) IRE FEA)T YL ’
(&-=ffiv O L)
f”; S E;{;{: 20~35 None/
Hull Cell
i — B-55 B-59-P04 B-60-PO1A 1 Cathode Rocker
o Standard-Type Zinc Iron 5 *3
=i Srr—t N "/
Fiid] iy % 20~30 "
Zinc Chioride i
E(LER 2 HV—FBYH—
Hull Cell
Tin Tin Sulfate st B-55 B-59-P12 B-60-PO1A Cathode Rocker
andard-Type Tin Iron 1 5 18~20 ®
E) e ) . oy NVEIVTR
? HV—-KNOvHh—
" " B-59-P17
S'[;e?f C/’Y{ab';;e Silver 0.5~1 5-10 20~30
it
B-53W / B-53
Thermostatic- B-59-P18
Rhodium Control-Type Platinum plated 20~
avoy L p/1pi=ti] Titanium 5 0~60
Stanc?a;rsds—Type i B-60-P03 Hull Cell
Pﬁc:ltotljs ) B-59-P15 Brass Cathode Rocker
i Carbon iR (ER) NVEIVR
BER ) B-53SMW / B-53SM H—R> HY— KOy H—
Alkaline Gold Smart-Ts 4 ~ . 7
FLHUL ar-lype B-59-P18 1 1~3 50~65
A¥—Fh Platinum plated
B-55H / B-55HG Titanium
Tenori-Type F2rEAR
ol B-59-P18
Acid Gold Platinum plated - -
Bid Titanium 3-5 20~50
Fa AR

*1 Metal impurities in bright nickel plating solution can be identified at the low-current density side ( Air-agitation is essential ).

*2 Presence/absence of contaminated chloride ions can be judged by observing bare spots and the rear side.

*3 The Hull Cell test alone may suffice to identify the brightness range or to determine the existence of metal impurities. In such cases, another method of

identification is to wash the test piece with water, dry it well, dip it (to about 1/2 the height of the test piece ) into 0.5% nitric acid and then conduct
chromate treatment to 1/2 of the immersed test piece.
*4 Please perform nickel plating just before hexavalent-chromium and precious metal plating.

1 RRZy VD> ERHPOEBERMYOF RS EERZERR THEH TEEY (EREHPIEIRTR)

2 EDHOZHPEABEICI>THRMEMA A BADFELSHMTEET

"3 NVRIVRRRAE T TIRAEREE - B MMOFREHETL IS8 KEDKERSY -7 % AR OE S HEDF 52 0.5%HERICREL. E5ICETDOFH%E /00X~ MLETS
HBHED B ET
4 6fliVOL BEBEO-ZDGEEFEIERMIC=y IO ZELTHERALET,

lazAjeuy
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‘ 1018y ‘ a1

Muey

jeIsoway

SEICEIT

31 /dse|D

Seq apouy
spoyied /apouy

suneld ysnig

J18piQ |eroads




Hull Cell Usage Example /\vEivoFIRGI

Hull Cell Usage Example /vivtiraFim G

17

o S ok 0 & R |

i

TER 5 i BRI O

o 4 A

m s - Jm

=\~
N1

P
NP

ok g S

Usage Examples of Hull Cell Test Kit

NIVEIVEEER 25 O FI A5

Please refer to the usage examples introduced below for conducting
NIVEVREBREED BICHEN Y TNELTOERBIEZEOPBAVELET,

Usage Example

r=ill Test for the amount of brightener or inorganic contamination in Ni plating.
LIl = 7y o BB TORIRE & EETHY OREZANS

Test conditions such as current value, with/without agitation, etc. should be determined by
what you want to know. (Example below: improper brightener, inorganic impurities 20ppm)

FREY -0 P & > T BIHE P BIROER & EAREE L THBRT 3
(B> IV HRERH , EFEAFHY 20ppm EA)

Conditions should be changed according to the purpose of the test.
AR T TTARNTS

Test for the amount of brightener Test for inorganic
and composition balance of solution contamination
( 3A, 5 minutes, without air agitation ). (1A, 5 minutes, with air agitation ).
FRFNRBHERDIREEENDEE (3A, 58 ZREHSLL) ERTHYDBAREEANDES (1A, 59 ZRHERHY)
+—r +—r
Reference Excessive Brightener Reference Contaminated with Zn
RS YrFIis BB HrTIViE

Usage Example

el Test for deposition ratio in alloy plating with “Hull Cell (long-type)”.
PRl &> BT “NVEMOYTE4T” EEAL TROKEEANS

Hull Cell ( long-type ) whose length is twice of that of Standard Hull Cell makes
it much clearer to show “throwing power” and “deposition ratio for each current
density”.

BEO2EORIOKETHERTSHE DAY PERBECLOSEOMERAIRP TS

Sn-Ag Plating 2A, 5min with agitation (Paddle)  $5 - 888 - & 2A, 59, #H#H Y JYKIL)

Use with Hull Cell (Long-Type)
Nvea> g a4 7

.= Only tinis
! | deposited

RO BT H

Use with ‘ ‘ ‘ ‘
standard Hull Cell ; STD without agitation #1751,
NIVEIVEEZE ' ! ——— 40pm 01 STD with agitation #2250

LONG without agitation #7450
LONG with agitation #{#$&b

C-D EREE (AM/dm2)
N
=)

6.0

Ag Content in film
HWERRD Ag DEHEE
o (Wt%)

Usage Example

Bl

KEl S SEH-XBTTOUNNVEN 2FERALTRDIKEEZANS

Standard Size
BEFA(X

The “Tenori Hull Cell” makes it possible to test with only 33mL of solution.
Required amount of solution is 1/8 of that when using the standard Hull Cell,

it is suitable for expensive precious metal plating.

&RE 33mL LEEDHEZ 1/8 DRET/NILEIVEBRD FRETY,
LD EMICEIBLEH-ZICHLTVEY

Usage Example

ezl

VI T TORRERANZ NI B

Smart Hull Cell

AT—=bMNILEIV

The Smart Hull Cell is suitable
for the test of Sn Plating and
Alloy plating using a stirrer for
operating overflow circulation.

2a—Z7—FALTH—N-70—
BIRSEB X1 T THDO-ZPEE
HoXREICRE

High speed plating Hull Cell and
Agitation Effect Testing Kit
EEH-ZTANILEILE DI ATIRHRBRSS

Test of high speed plating (max ~130A/dm2, ~75m/min), using “High

Speed Plating Hull Cell” and “Agitation Effect Test Equipment”.
The High Speed Plating Hull Cell enables one to get more results of 4
plating in high current density area than the conventional Hull Cells. lcm ) R .
Low
BERTRAOD>EHBRBTT, KRONIVEIVLYEEERBEERORE ilabl
RE@BBCENTEET. Available
8cm area
HBOBIE
5
¢ ————- -
lcm )

Tenori Size
TOYHAX

Test for agitation in alloy plating and high speed plating

Place a Smart Cell on a stirrer and
turn the stirrer on. When the stirrer
bar begins to rotate, solution flows
in the direction of the arrow in this
figure. This is overflow circulation
(MAX.30L).

AX¥—hENEZXF—F—BEEH LI,
2F—F—FLIlEE EHEFEREGESE D
ELRDES ICEP TN, F—/1—=7 0O
—BREELHET. BEFRIRFC
BaBEBRICINAT T, (MAX30L I2E)

in normal
Hull Cell Test

HERDNILEIL
HERA

Save expensive solution for precious metal plating with the “Tenori Hull Cell”

Result of Pd-Co Plating Test
(Photo provided by
EEJA : Palladex PC-100)

INGTYL - ANV - X FER
(BE124t : EEJA /X557 A PC-100)

Overflow
Liquid is circulated

A—rS—7O—H Liquid
B’ETS Tevel
EL
-~

Stirring bar
is rotated v

Using Cylindrical Cathode and rotates it.
Test piece BEEORRHBREZAVEICLTEEGES B

Rotating Cathode Rod
/ REEEELE 3

Positional relation

between anode and

cathode is

|| equivalent to that in
normal Hull Cell.

BEO/LEILE
BUKRSERR

JlazAjeuy

SETCITN

ledeg

Y suneid
ENED)

Ajddng Jemod
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Example of Hull Cell Test Kit Hull Cell Test Kit

INVEIVCEERSE (W) —-X) B EhE R NV R EBRRE

B-52-1CWJ B-52-1CWJ

Hull Cell Test Kit W series Hull Cell Test Kit Model-10A15

NVEIVRBRRE (W) —X) NVEIVEHEREE 10A58 WJ [AHZEE: AC100V A ]
Our Hull Cell tanks enable the use of small-sized heaters with a built-in thermal fuse (B-58WA, B-58WJA). The Hull Cell test is a simple and effective testing-method by which electroplating
Our tanks have been greatly improved in their over-heat protection function. characteristics can be examined. It is also adopted as a testing item in the Plating

. i X m Skills Assessment 1st Grade Test (Japan). Since the plating-film of a wide range of
W BD/\LEILKETE. BEE 1 —XRBED/NEE—5— (B-58WA. B-58WJA) ZEHAIT DI ENTEXT, cathode current densities can be observed on a single test piece, it is possible to
A—ERELTLF o IIBEDREMEZRELE UL, conduct studies of optimal plating conditions and effects from lack or excess of

chemicals (such as additives), existence of trace amount of impure substances,
and deposition distribution on alloy films. The attached DC Power Supply is of high
performance and is equipped with a thermostat, and step current can be
programmed within 10mA ~ 10A range. This power supply can be used for various
tests besides the Hull Cell Test. If buying a Hull Cell and necessary equipment for

@ the first time, this set is convenient.
Hull Cell (W-type ) The heater (B-58WJA) is equipped with built-in thermal fuse in order to enhance its
protective function.
® ] . . _ .
AL, TG JULIVEERIG. BEOHoEHEHRED 1 FHBICHIRASNTVBEALAAT.

BIH O EDHMZBRICARD LN TEDHBRITECTT . 1 DR (T LVEEE
DISTEFRZE D > ERRNF SN REED o ERUZRH NI D T INEIFDERD

B-53W Hull Cell (Thermostatic-Control-Type) B-53-SMW Smart Hull Cell (500mL) B-53LW Hull Cell (Thermostatic-Control / Long-Type) BRE METIMOEE. GEREONTHATEDHEZBHICAND I ENTEET,
JLEIUITER 27— ~\LEIL JLEILOY S YA THEER MEDERERSEEREHEEZNREL THD . Fc10mA~10A FTOEHETSTEP
ERDHEDDEE/LEILHBRUA TH TRV RS O T/ ILEILZERHIZ D
SEIET Oty MUERITT.
BEE1—Xffe—%— (B-58WJA) ZEAT 25T ETIREREEZESSHE U,
INPUT : AC100-230V INPUT : AC100V
ANBE: AC100-230V ANBE: AC100V
(q3
ce B-93A B-93-YPT-01 B-93-YTC1KL A-57
1KW Digital-Type 1KW Digital-Type Termostat Programmable
:-iea:—tie:lsgnltl‘j Thermostat B-93-YTC300 Thermostat Thermostat Thermostat (YTC-1KL) Power Supply (2]
or Hull Cel
_YTC300 orR  TKWFUsjzt KW 5Lz BEAGE  WEEEYPPYU—X
BEHEEE YTC300 ‘G ez D prinbefiefi, e e
e e # IREEENES TRETERES (YTC-1KL) WEDRE AL
BROEERR INPUT : DC48V INPUT : AC100V
ANEE: DCA8V ANEE: AC100V
B-58WA Hull Cell Heater with built-in m
thermal fuse (DC48V-Type) . @ . .
JUbtlle—4— BEL 21—t B-58WJA  Hull Cell Heater with bu‘ilt—in thermal fuse (AC100V-Type)
WE! (DC48V 51 ) JNbEIbe—5— BBt 12— WJIBI(AC100V 1 )
No. | Product No. Product Name Unit | &S| RNEES EU R 1B
A-57-15101C | P ble P Supply Model-YPP15101C (10mA ~10A 1 unit. A-57-15101C | /\JLtEIL® / S4EEEIR YPP15101C (10mA ~10A 18
% Two types of heaters are available: DC48V-type and AC100V-type. Special attention should be given to the type of heater to be used since different thermostats are required depending K rogrammab’e owelr uppy Mode (10m ) l ' - ?Eiu/\ﬁﬂ;'&ﬁb% B 51016 (10m oA -
on the heater-type. A CE marking is affixed to the set of Thermostat YTC300 and DC48V input-type heater. (Note: these heaters can be used only for Type-W Hull Cell Tanks.) EsSSi Hull Gell {Thermostatic-Control-type Tank) MODEL 3w 1pe. EsSSWY IV (R ELKAR) 1E
. L o ) . X o B-58WJA | Hull Cell Heater WJ/Thermal Fuse (AC100V, 100W) 1 pe. B-58WJA | /\VLEILCAE—%2— iBEE 1 — XfFWJIE (AC100V, 100W) 1A
A mHE Rl o FeINS ARl < ) B-52-P03 | Thermostat Stand (w/clamp) 1 pe. B-52-P03 | ‘BERENERAXES (13 & 4#161) 118
Table for the combination of Cells, Heaters and Thermostat & & Hh ¥ 3ficEk [4] | B-59-P02 | Hull Cell Anode Plate Sumitomo Electrolytic Nickel (for Watts-Bath) 1pc. | (4] | B-59-P02 | /\JLt Lo FRSHEAR (EREB= v 4L 14
Hull Cell /\JLtzILoKEE B-59-P04 | Hull Cell Anode Plate High-Purity Zinc 1pc.| [4] [ B-59-P04 | /\JLtILCFIRGHEAR SFEEHR 14
B-53W Hull Cell (Thermostatic-Control-Type) ,B-53-SMW Smart Hull Cell (500mL), B-53LW Hull Cell (Thermostatic-Control/Long-Type) B-59-P07 | Hull Cell Anode Plate Sumitomo SK Nickel (for Sulfamate Bath) 1 pc. B-59-P07 | /\JL L FRGIEIR (£ RSK= v 7L 11
B-53W /L2 VAR (WRY), B-53-SMW 2% — h/VL&IL (WH), B-S3LW /ML EVAL 75 1 THERE (W) [a] | B-59-P08 | Hull Cell Anode Plate Phosphorous Copper (for Copper Sulfate Bath) |1 pc. | [4] | B-59-P08 | /\ )bt )Le FRigHtR 2145 1
ngé:%N%o' B-58WA B-58WJA [4] | B-59-P10 | Hull Cell Anode Plate Oxygen-free Copper (Electrolytic Copper) 1pc. | [4] | B-59-P10 | /\JL LSBT EELZER 11
Heater Product | Hull Cell Heater with built-in thermal fuse (W-Type) Hull Cell Heater with built-in thermal fuse (WJ-Type) B-59-P12 Hull Cell Anode Plate High-Purity Tin 1 pc. B-59-P12 NILE IV EISIER SHES 11
E—4—| @ B[/ ErBe—2— BEE 1 — X (WE) NIV HE— 42— BEE 1 — XfF (WIE) B-60-PO1A | Hull Cell Cathode Plate Iron /100 pcs. 1 Box. B-60-PO1A | /\JLt)LoFARRHEAR §% / 1004 A 156
Power DC48V100W AC100V100W LR00 =y SERE 42 (24
% | (Japan & Overseas /B AR UEAI) (Only Japan / AAER(#) [5] | B-60-P03 | Hull Cell Cathode Plate Brass /100 pcs. 1 Box. B-60-P03 | /\JLtI)LoFIREIEAR Bk (F$H) / 1008 156
Product No. T - e TR A7 B-60-P05 | Hull Cell Cathode Plate Copper /100 pcs. 1Box. B-60-P05 | /\JLtJLCFEREHEAR $R / 1004 A 158
HmES Sl ) : ) - [6] | B-57A Hull Cell Air Pump A (AC100V) 1pc. | [6] | B-57A INVEIVC AT 7 —HK > TA(ACI00V) 118
Thermostat 1KW Digital-Type Thermostat y _ D
Bz | Product Thermostat YTC300 1KW Digital-Type Thermostat |(with boil-dry protection function)|  Termostat (YTC-1KL) Programmable Power Supply BN Hull Cell SC"""? . 1 p. B-61W /\}bt}b, Eﬁ?‘gi 2R 1
& & BRI YTC300 KWV S VRBRIIE | 1KWF S oUsUREMBIE | BRI (YTC-1KL) WEBEYPPS U~ B-52-TIB | Hull Cell Techical Information Book (Japanese) 1Vo. [ [e] IB-52TIB | /2Lt W HRATRO R (H30) L
(PIDHIE. BERFEREREFT) (8] | B-52-TIB-E | Hull Cell Techical Information Book (English) 1Vo.| [8] | B-52-TIB-E | /\JL Lo EHIE (EX0) 11
(8] g (8]
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Hull Cell Test Kit Various Type of Hull Cell

NIV IV BRI E NvEI LT

B-52W-YTC300

Hull Cell Test Kit YTC300
NIV HEREE YTC300 [AHEE: AC100V-230V] -

Set consisting of Thermostat (Input Voltage: AC100-230V) and Heater B-58WA
(DC48V, 100W) with built-in thermal fuse.
This set is compliant with the IEC standard and bears a CE marking.
% Conformity standard of YTC300 :
IEC61010-1, |IEC61326-1. FCC Part15. Subpart B.

AJIEBEN AC100-230V DiEEREERE. RBEE 1 —X 40D DC48V, 100W E— © ®@
45— (B-58WA) DHEFEDETT,
IEC ##EICEGLTHD. CEX—FVIZRMBLTVET .
¥ YTCI300DEEHRE
IEC61010-1., IEC61326-1. FCC Part15. Subpart B.
®
(2]
Power Supply and air pump are sold separatery (&BifR& L7 —R> T3HI5E) c € ® @
®
@) @ ® @

According to purpose of use, there are various types of hull cell tanks, anode plates, cathode plates, etc.
JULERIL K&, BFBIR. BIEREERRICEDE, BLATEEZCHRLTLET,

1]
No. Product No. Product Name Tank Volume |Heatproof Temp| Slot for heater | Air Agitation Features
HUaES ErE HE MERE |t—4—HA0| ZXREH R
Air-Agitation-Type o
@) | B-54-HW o N 65°C X O
ERA YN B For precious metal plating.
=
@|Bs5-4 | TenoriHullCell | Standard-Type 33mi 65°C % y REEOH- 2R
TOYNVEIL | AEIKAE
® | B-55-Ha Stanard—'[y_pe Gllass 100°C % %
WHIKIEH Z RB ] ) L . .
Heating by use of thermostatic bath (warming in hot water) is possible.
NGB A (SEET) (- N=F ]
@ B.55.G Standard-Type Glass 100°G « y 8848 (BRI (C & 2 ILEH PIEE
WHIKAESH T 2B
6] ) ) ) )
@ B-53W Thgrmostatlc—ControI—Type 65°C o) 0 For copper plating and nickel plating
IIERLKAE DS E v EH
- - = Hull Cell Air-Agitation-Type 250ml/ o For copper sulfate plating
No. | Product No. Product Name Unit | &5 | REES UmE F[Esk ®| B-54W LI oS 7N LRIk AE 267ml 65°C x O ESR - % A
[1]] B-93-YTC300 | Thermostat YTC300 (AC100-230V, 300W) 1 unit. B-93-YTC300 | R FAEIZE YTC300 (AC100-230V, 300W) 14 R . .
—— Standard-Type o For zinc, solder, tin plating
B-52-P03 | Thermostat Stand (w/clamp) 1 pe. B-52-P03 | BEREHFZAZEE 118 @| B-55 WA K HE 65°C X x T M o %
B-53W Hull Cell (Thermostatic-Control-type Tank) MODEL 3w 1 pc. B-53W NIV (R EIKAE) 118 _ ) )
- - . B-54-DW Diaphragm-type 65°C x 0 Copper sulphate plating, for insoluble anodes
B-58WA Hull Cell Heater w/Thermal Fuse (DC48V,100W) 1 pec. B-58WA NIV EE—42— BEE 21— XFWE (DC48V, 100W) 1K g5 17 FRERSRD - & B MERHEA
B-52-P05 | Hull Cell 10A Model-2 Lead Wire 2 pcs. (Length:1m /Anode-side clip made of titanium) |1 unit. B-52-P05 | /\JLEIL®10A2H Y — Rig 148 . .
- @® | B-55-L Standard-Type 65°C x % For alloy plating and barrel plating
B-55 Hull Cell (Standard-type Tank) 250mL/267mL 1 pc. B-55 NIV (R KAE) 118 A RIKAE e -oE NLILH-EXH
2 oy . : . . X _50-| NIV rTRER = Il
Ea50%02 Hull Gell Anode Plate Sumitomo Electrolytic Nickel (for Watts-Bath) 1pe.| [4] | B-50-P02 IV RBER ERER= T 118 B-55-LG Standard-Type Glass 100°C x x Heating by use of thermostatic bath (warming in hot water) is possible.
B-59-P04 | Hull Cell Anode Plate High-Purity Zinc 1pc.| [4] |B-59-P04 | /Nl )L FRHEIR St ER 11 HullCellLong Type | I BY7KHE A 5 2 &Y 430mi TERAE GBRD (- & 2 BRI BE
o, - ) =y T N —. Nbevar a4 7
B-59-P07 | Hull Cell Anode Plate Sumitomo SK Nickel (for Sulfamate Bath) 1pc.| [4] | B-59-PO7 | /\JLt)LCABSHEIR ERSK= v 7L 14 o/ s-saLw “ Thermostatic-Control-Type | ~ ©00mM) a5C 5 o For alloy plating and barrel plating
B-59-P08 | Hull Cell Anode Plate Phosphorous Copper (for Copper Sulfate Bath) |1 pc.| [4] | B-59-P08 | /\JL /L Fi3HB1R & HH 14 IERIKAE Ao  NLILH-EH
-59-| - i -59- S F 5 4 g . .
B-59-P10 | Hull Cell Anode Plate Oxygen-free Copper (Electrolytic Copper) 1pc.| [4] | B-59-P10 | /\JLtILCHGIBR EEAFER 11 @l Air-Agitation-Type 65°C % o For alloy plating and barrel plating
B-59-P12 Hull Cell Anode Plate High-Purity Tin 1pc.| [4] | B-59-P12 NILEIVCRBBR SFES 14 RAD TN RIKEE BEH-E NLILD-EH
B-60-PO1A | Hull Cell Cathode Plate Iron /100 pcs. 1Box. | [5] | B-60-PO1A | /\JLt Lo FBEAEAR §% / 1004 A 1% 3| B-56 Hexavalent-Chromium 1000ml 80°C x x For Hexavalent-chromium plating.
B-60-P03 | Hull Cell Cathode Plate Brass /100 pcs. 1 Box. B-60-P03 | /\JLt L HREAEAR B (#4H) / 1008 A 1% Other Hull Cell 2 0 LA (6ff) 6ffivaLs-> %M
SE A = m -
B:60-R05 | Hull Cell Cathode Plate Copper /100 pcs. 18Box. B-60-P05 | /\L &)L FREHEAR 3R / 1004 A 148 B-53- A Smart Hull Cell 500ml 65°C o X For plating that cannot be agitated with air, for composite plating
[6]| B-61W Hull Cell Scale (Japanese / English) 1pc.| [6] | B-61W NLEIVCEBRZRERBIR (F1/ %) 1% SMW 2% — hNILEIL Stirrer CEERETAGVWD - ER EED-EH
7]| B-52-TIB- i i i 7 -52-TIB-E | /\JL IV T EFI&E (& . . .
B-52-TIB-E | Hull Cell Techical Information Book (English) 1Vo B2 TIBE | /Nt )V TR (RX) L *1 Hull Cell Long-type was devised by Mr. Murai of DIPSOL CHEMICALS Co., Ltd, and designed by YAMAMOTO-MO Co., Ltd.
B-52-TIB Hull Cell Techical Information Book (Japanese) 1 Vo. B-52-TIB NIVEIVFHTTERIE (FiX) 1% *1 )L BILOOVI S A FET 1 v T — )T ORHEDEE L, MHHSEst L CEE LIRS TT .
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Hull Cell Long-Type /\venar 5447
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B.55 Hull Cell (Standard-Type) ®
NV EIVC (AEIKE)
Classic Hull Cell model. Recommended for plating that does not require either heating or agitation.
=Y Ry IRIEILEILTT . INESKITEHDARELH >EIC, SHIAVEIETFRT,
Tank Volume 267mL KERE 267mL
Material Acryl HE 77 UIE
Outer (Installation) Dimensions | 128 (D) x 71 (W) x 68 (H) mm it GRET %) 128 (D) x 71 (W) x 68 (H) mm
Heatproof Temp 65C MEEE 65C
B.55.G Hull Cell(Standard-Type Glass) ®
NIVEIVC (ERIKIES 5 A H)
Hull Cell for use with thermostatic tank. Recommended for high-temperature plating of 65C or over.
EREZFIRLE. 65CUEDERDH >EICHTHALERIFS/IULEILTY,
Tank Volume 267mL KIERE 267mL
Material Glass mE H7AH
Outer (Installation) Dimensions | 132 (D) x 73 (W) x 69 (H) mm St GRBTE) 132 (D) x 73 (W) x 69 (H) mm
Heatproof Temp 100°C MEBE 100°C
S Hull Cell (Air-Agitation-Type) ®
NVEIVE (BRA TN BKEE)

Hull Cell is designed to agitate air. Recommended for plating requiring air agitation without heating.
Optimal for copper sulfate plating.

I7—REDTEDRBED/\ILEILTT . ENRECI Y —HEHDRELD > ECTHRWVREITET .
TRERIAS D E[CRBE T,

Specification ft##

B-53W / B-53

Tank Volume 250mL / 267mL KERE 250mL / 267mL

Material Acryl mE 7R

Outer (Installation) Dimensions | 145 (D) x 101 (W) x 80 (H) mm St (BE@BHiE) 145(D) x 101 (W) x 80 (H) mm
Heatproof Temp. 65C MEEE 65C

Hull Cell (Thermostatic-Control-Type) ®
NRIV® (hiREYKAE)

Hull Cell designed to fit a heater into the base piece and to agitate by air. Please refrain from use
with the Cr (VI) plating solution, as the material is acryl. This Hull Cell has 2 models. B-53W, for the
heater with built-in thermal fuse, and B-53, for the heater without thermal fuse (B-53 is Japanese
market only). The dedicated heater, B-58W, is sold separately.

EBCE—5—ZMM(I25 1 TOI7HREERGD/\LEILTT,
MEDF U TSHScsH. 6l OLDDO>ERICIESERICHENI EA. BEE 1—Fe—5—FHADKE (B-53W) &
BEE1—XELOE—5—AD (B-53. EADH ) D2BENGDET. (E—F—BHIFTEHEDET.)

Specification ft#k

Tank Volume 267mL ( Exclude heater area) KERE 267mL (E— %2 —#BE&<)

Material Acryl e 7B

Outer (Installation) Dimensions | 150 (D) x 117 (W) x 92 (H) mm St GE@BTiE) 150 (D) x 117 (W) x 92 (H) mm
Heatproof Temp. 65C WEEE 65C

B-55-L

Hull Cell(Standard / Long-Type) ®
NIVEIVe (AERKEO Y 424 7T)

Hull Cell using the longer cathode plate, without air agitation. The length of the cathode, 200mm, is
twice that of the standard Hull Cell. Suitable for barrel plating, alloy plating and so on. The Hull Cell

current Density Scale (Long-Type), B-61-L-E, which is very convenient for reading current density, is

also available. z

500ml tank is also available. 2

N
(1]

BEO/N\ILEILKDRBIRZRSTDHET, BRERBODEIDEPLILEDF U, NUILDH>EP, GEHOETICREL -

FATDINILEILTT, BEROESIHNEED 21 (200mm) HHFT, T7—EEEEFMVOTOEEA.

BIFED B-61-L. VBV ERBERRR (OVI51T) ZHAL TR,

KIBHE 500mMI DY A THTEVET, =

[Y)
o)

Tank Volume 430mL KERE 430mL |
Material Acryl HE 77U
Outer (Installation) Dimensions | 249 (D) x 75 (W) x 70 (H) mm St (BEE~H i) 249 (D) x 75(W) x 70 (H) mm ©
Heatproof Temp 65C MEEE 65C )

o

Hull Cell (Standard-Type, Glass Long-Type) ®

INVELE (HRKEOY G581 THFAR) 2,

= 0
53

Long-type Hull Cell made of glass, for use with thermostatic tank, for high temperature plating over ";g

65T . =

The Hull Cell current Density Scale (Long-Type), B-61-L-E, which is very convenient for reading

current density, is also available. g

500ml tank is also available. H

()

EREZFRALUE. 65CHULEDERDD>EICHTHAWERIFSOYI5A4TDI\LEILTT, 5

AFED B-61-L. JULEIEBREERRR (QAVI5(T) ZHALTTEL, s

KEBHE 500ml DY A THTETVET,

o

Z
Tank Volume 430mL KIERE 430mL
Material Glass & A7 AW
Outer (Installation) Dimensions | 247 (D) x 73 (W) x 69 (H) mm St GRE i) 247 (D) x 73 (W) x 69 (H) mm
Heatproof Temp 100°C MMEEE 100°C 0]q>

.................................................................................................................................................................................... ;:'
. er _ar =}

Hull Cell (Air-Agitation / Long-Type) ®

NIVENVC(BRAINBKEOQY T4247) —

Hull Cell using the longer cathode, with air agitation. The length of the cathode, 200mm, is twice o

that of the standard Hull Cell. The long cathode plate makes it easier to observe the lower current e

area. Suitable for barrel plating, alloy plating, and so on. The Hull Cell current Density Scale (Long-

Type), B-61-L-E, which is very convenient for reading current density, is also available.

500ml tank is also available. 4

>
1]

BEONLEIVELDEERZRS THTET, BERBADEIDRPLILEDFI U, /\UILH>ED, BFHO>EICREL g

FA4TDIIVEIVTT, BEORTIHEED21E (200mm) HOFT. T7—HEHENERFT, 73

BIFED B-61-L. /LB ERBEERRR (OVI51T) ZHAL TR, 2

KERE 500ml DY A THTETVET,

g
Tank Volume 430mL KIERE 430mL 1
Material Acryl &E 7R -
Outer (Installation) Dimensions | 300 (D) x 115 (W) x 80 (H) mm St (GR@~TiE) 300(D)x115(W)x80(H)mm
Heatproof Temp 65C MEEE 65C 5

.................................................................................................................................................................................... E
3

Hull Cell(Thermostatic-Control / Long-Type) ® >

NVvEIVe (IRRKEO 424 7) -

>

Hull Cell using the longer cathode, with air agitation. The length of the cathode, 200mm, is twice that of >3

the standard Hull Cell. The long cathode plate makes it easier to observe the lower current area. Suitable 9%

for barrel plating, alloy plating and so on. B-53-LW is designed for the heater with built-in thermal fuse. $ gf

Heater is sold separately. Hull Cell current Density Scale (Long-Type), B-61-L-E, which is very convenient - §

for reading current density, is also available. 500ml tank is also available. ()

o)

BEONILEIVKDEERZERS TDHIET, EERBEBINKIDRPTLEDFH U, §

NUILH>EP. BEDOTICRELET A TD/\ILEILTT, BEORSIHEED 2 & (200mm) HHFT, ESICE—5— T

HEHA, T7—REDNERFT, e—5—FFIF. BIFED B-61-L. /ULEIERBERRR (QAVI517T) ZHAEAL 2

TTFEL, KEFE 500mMI YA THTETVET, =

7

3
Tank Volume 430mL ( Exclude heater area ) KERE 430mL (&—2—£Bk%<) &
Material Acryl &a 7R 6
Outer (Installation) Dimensions | 300 (D) x 115 (W) x 80 (H) mm St GRE~TiE) 300(D)x115(W)x 80 (H)mm s
Heatproof Temp 65C MEEE 65C @
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B-55-H

Tenori Hull Cell(Standard-Type) ®
TOYNIVEILC (A B KIE)

Hull Cell designed to conduct the Hull Cell test with 1/8 liquid volume compared to standard types.
Optimal for precious metal plating. Tenori Hull Cell Current-Density Scale(B-61-HW) is avairable.

BED 1/8 DRET/N\IVEIVERZTA D). EZRBDOOEICHRETY,
ERBEEDRRMR (B-61-HW) BTHERLTHBDFT,

Specification 4%

Tank Volume 33mL KEEE 33mL
Material Acryl e 77
Outer (Installation) Dimensions | 78 (D) x 47 (W) x 45 (H) mm St (GRE~H &) 78 (D) x 47 (W) x 45 (H) mm
Heatproof Temp 65C MEBE 65C
Tenori Hull Cell(Standard-Type Glass) ®
TOYNIVEIVC (BERIKIEH FAH)

Hull Cell designed to conduct Hull Cell test with 1/8 liquid volume compared to standard types.
Optimal for precious metal plating. Able to be used for high-temperature plating of 65C or above with
thermostatic tank. Tenori Hull Cell Current-Density Scale(B-61-HW) is avairable.

BED 1/8 DRET/\ILEIVHBRZTA 2t BEBDOEICHRETTY .
EREZFA L. B5CLULEDEREDD >ECHTHALEEITZ/ILEILTY,
ERBEDRERM (B-61-HW) BTHELTHDFT,

Specification ft#%

Tank Volume Approx. 33mL KERE #9 33mL
Material Glass e A7 28
Quter (Installation) Dimensions | 67 (D) x 37 (W) x 35 (H) mm st GRE~HE) 67 (D) x 37 (W) x35(H)mm
Heatproof Temp 100°C MEEE 100°C
Tenori Hull Cell (Air-Agitation-Type) ®
TOYNINIVEIVC (BRH TN BUKEE)

Hull Cell designed to conduct the Hull Cell test with 1/8 liguid volume compared to standard types.
Optimal for precious metal plating. Air agitation function is available. Tenori Hull Cell Current-Density
Scale(B-6 1-HW) is avairable.

BED 1/8 DRET/\ILEIVHEBRZTA 2t BEERBDOEICHRETTY .

I7—REDHEE T,
ERBEDRERM (B-61-HW) BTHELTHDFET,

Specification ft##

Tank Volume 33mL KERE 33mL

Material Acryl e 7 UIE

Outer (Installation) Dimensions | 83 (D) x 65 (W) x 55 (H) mm ST BRETE) 83 (D) x 65 (W) x55(H)mm
Heatproof Temp 65C MEEE 65C

B-54-DW

Diaphragm-type Hull Cell (Air-Agitation-Type) ®
FREE/ NIV IV (R AT N RIKEE)

In case insoluble anodes such as iridium oxide are used, additives in plating solution is consumed
rapidly by oxygen generated from anode. Diaphragm-type Hull Cell is very effective in reducing the
decomposition of additives and optimum for copper sulfate plating.

BAEA VI NEOTNEUBBZRVDIBE. BECHREUERICKD. RIMBIHERCHELET.
FRRRS A T & INFEIDEFEZ KIBICERTES/\ILEILTT,
TREREAS D E[CRETT

Specification ft#%

Tank Volume 267mL KETE 267mL

Material Acryl HE 77UV

Outer (Installation) Dimensions | 143 (D) x 111 (W) x 82 (H) mm St (BEE~H i) 143 (D) x 111 (W) x 82 (H) mm
Heatproof Temp 65C MEEE 65C

Hull Cell (Hexavalent-Chromium-use) 1L ®
NveIv® (6 iy O LFKEE) 1L

Hull Cell dedicated for Hexavalent-chromium plating which the temperature rises rapidly.
A perforated Hull Cell is placed inside a 1L square tank.

HUBEEN ERT S 6MIO0LD>EFHD/\LEILTT . 1LARKEAIC. NHE/\ILEIVDBEESNTNET,

Specification ft#%

B-53-SMW / B-53-SM

Tank Volume 1000mL KIERE 1000mL
Material Heat-resistant PVC & MEE ke =— L
Outer (Installation) Dimensions | 180 (D) x 140 (W) x 105 (H) mm St GRET i) 180 (D) x 140 (W) x 105 (H) mm
Heatproof Temp 80°C MMEEE 80°C
Smart Hull Cell (500mL) ®
A7 = kNI ®(500mL)

B-53-SMW

B-53-SM

Smart Hull Cell is designed to allow an overflow of solution, by use of a magnetic stirrer. Recommended
for composite plating with powder and so on. Smart Hull Cell has 2 models. B-53SMW, for the heater with
built-in thermal fuse, and B-53SM, for the heater without thermal fuse (B-53SM is Japanese market only).
Heater, Stirrer and Stirrer Cover are sold separately. Hot Stirrer cannot be used.

A5—5—ZFRBLT. REF—/IN\—TO—BRSEDHIEHTED/LEILTT,

BEDTHRIFC. HFEDESH>EHC, SRAVEITERT,

BEE1—Xfte—5—ADKIE (B-53-SMW) & BEE 1 —XZ[ME UL E—5—HDKE (B-53-SM. HEEADH )
D 2BENGDET . RY—5—ERY—5—A. E—F—[FFIFEMTI . Ry FRY—S—([FfEATEI A,

Operational Description of Smart Cell M1  Overflow

Liquid is circulated
Setting the Smart Cell on a magnetic stirrer *-'%—gggﬁﬁ" Liauid
and rotating the stirring bar, a gentle and stable i
overflow is generated by centrifugal force, as Liquid¥A— T
shown in the below figure. level

A
A7 — M EIVOB{ESRER Blow off BIP&W&OH?
AY—bEIVIEZXE2—F—EICBX. . HEF20HE Stirring bar
FETVETRBROKREOFEICHA F—/8 | Sroaed

—70—-BIREMIIBLET,

Liquid flow #&®DifEh

N ]
N
Specification ft##
Tank Volume 500mL KERE 500mL
Material Acryl mE 7R

Outer (Installation) Dimensions | 160 (D) x 154 (W) x 90 (H) mm St (BRiB~HiE) 160 (D) x 154 (W) x 90 (H) mm

Heatproof Temp. 65C t#aE 65°C
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Hull Cell Anode Plate /\vtiviE#ER

Hull Cell Cathode Plate /\vtivE#EiR
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Hull Cell Anode Plates
. NIV EIVCR BB RER
I
A
A wide variety of materials are available for anode plates (e.g., phosphorous copper, oxygen-free
— copper (electrolytic copper), nickel, SK nickel (sulfur depolarized nickel), lead, zinc, tin, iron, solder,
brass, carbon, cobalt, stainless-steel, platinum-plated titanium, silver, and iridium-plated titanium(for
N copper sulfate, gold, and trivalent chromium plating)) enabling the user to select the anode
v appropriate for the purpose of the Hull Cell test.
v In most situations, anode bags are not necessary for Hull Cell tests conducted within a short period
of time. If the need for an anode bag arises, there is an effective method of covering the anode with
ﬂ_n “filter paper” (see figure below).
53
2 BROO>TDHRE U THWLWOSNSMRICIF. 2B, MR (8 ). —v o )b. SK Zv )b, a8, A,
% %, S ERERER)N—RY. DWW M AT VVR FYVER R FIVAU IO LGRERA.
% £ - =i VOLR) BESLOEED HD. /L EIVEBRDBINSDHHNSEIRULET .
B 7 /= RNy IR/ LIV TIEZ < DBEEA VB THEXASH D FRAD. UEFETICIE
[ Thickness : 2mm ] ‘B ZRBICRE B FENEMNTY (HZESE ).
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— Fold the “filter paper” in the order indicated above.
K HDIEEIC "2 ZfiDTcfch CTHERALIEE L,
7
g
— Various Anode Plate Types for Hull Cell /\JLt VAR (64 x 64 x t 2mm)
B Product No. Product Unit | ®SES WEZ {E%
% B-59-P02 Hull Cell Anode Plate Sumitomo Electrolytic Nickel ( for Watts-Bath ) B-59-P02 NIV RGER FXER =y 7L
B B-59-P03 Hull Cell Anode Plate Pure Lead B-59-P03 NV IV BRI #sh
& B-59-P04 | Hull Cell Anode Plate High-Purity Zinc B-59-P04 | /NLEILCHBIEIR e ER
— | B-59-P05-1 | Hull Cell Anode Plate Brass 6 : 4 B-59-P05-1 | /\JL&)L"FARGHBAR Hik 6: 4
b B-59-P05-2 | Hull Cell Anode Plate Brass 7 : 3 B-59-P05-2 | NJLEIL ABER Hik7: 3
I B-59-P06 Hull Cell Anode Plate Stainless-steel ( SUS304 ) B-59-P06 NV ABEIR X7 L X (SUS304)
5|7 B-59-P06-2 | Hull Cell Anode Plate Stainless-steel (SUS316) B-59-P06-2 | /\JL)L HERER X7 L X (SUS316)
B-59-P07 | Hull Cell Anode Plate Sumitomo SK Nickel ( for Sulfamate Bath ) There are Variations in Thickness ) B-59-P07 | /\JLEIVARGER (ERSK= v 7L
| B-59-P08 | Hull Cell Anode Plate Phosphorous Copper ( for Copper Sulfate Bath ) B-59-P08 | /\JL&IL FARRHEAR & 48R
Jé: B-59-P10 Hull Cell Anode Plate Oxygen-free Copper ( Electrolytic Copper ) B-59-P10 NIV RBGER EERTRHE (EXHR)
’: B-59-P11 Hull Cell Anode Plate 5% Tin-contained Lead ( for Hexavalent Chromium Bath ) B-59-P11 NIV ARG $55% A% (7 O0L4L0)
'Ei' B-59-P12 | Hull Cell Anode Plate High-Purity Tin B-59-P12 | NJLEILAGEIR SHES
B-59-P13* | Hull Cell Anode Plate Solder 8:2,9:1,95:5,6: 4 B-59-P13* | /\JLEIL FIR3#BAR $H 8:2,9:1,95:5,6:4
7 B-59-P14 | Hull Cell Anode Plate 5% Silver-contained Lead ( for Chromium Bath ) 1 po. B-59-P14 | /LRI ARZHER $R5% ASh (7 O L) 1
{ */ B-59-P15 | Hull Cell Anode Plate Carbon (t 3) B-59-P15 | /\LEILCABRER H—K > (13)
K B-59-P16 | Hull Cell Anode Plate Cadmium B-59-P16 | /NJLEIVCABEIR H KNI LA
% B-59-P17 | Hull Cell Anode Plate Silver (12) B-59-P17 | /\JLt )L AIRBHEAR 4 (12)
7 B-59-P17-1 | Hull Cell Anode Plate Silver (t 1) B-59-P17-1 | /\JL&IL"FARR#BAR 4R (t1)
B-59-P18 | Hull Cell Anode Plate Platinum-plated Titanium ( for acidic noble metal Bath ) B-59-P18 | NVt ABEIR F42Ba%
£ B-59-P19 | Hull Cell Anode Plate Cobalt B-59-P19 | /\JLEJLCHBREMR a/3L b
62 B-59-P20 | Hull Cell Anode Plate 5% Antimony-contained Lead B-59-P20 | /NLEIVCHBBER 72 FE 5% AM
& B-59-P23 | Hull Cell Anode Plate Pure Iron B-59-P23 | /NJLEIVCAGER Sigk
B-59-P24 | Hull Cell Anode Plate Titanium B-59-P24 | /\ILEIL RIRGIBIR F &2 >
B-59-P25 | Hull Cell Anode Plate 5% Antimony-contained Tin B-59-P25 | /NLEIVCHBBER 72 FE 5% A8
& B-59-ppg | Hull Cell Anode Plate Iridium-plated Titanium B-59-pog | /VVEIFABER FaL A UT L
F (for Copper Sulfate, gold, and chromium) (GRELSRAA. & -=ffi7 O LH)
o B-59-P50 | Hull Cell Anode Plate Indium B-59-P50 | /\JLEILCRIRGHBAR 1 > T L
B-59-P18H | Tenori Hull Cell Anode Plate Platinum-plated Titanium (31 x 31 x t 2mm) B-59-P18H | /\JLtJL AR TO W /NILEIVA BiERF 4 > B2 (31X31Xt2mm)

Even surface, no glue residue.
KENFET.ODEDHEN.

Hull Cell Cathode Plates
NIV IV e REENR

The exterior appearance of the plating film is greatly affected by the degree of polishing of
the material surface. A stable and reliable evaluation cannot be made if the surface of the
material is not of uniform smoothness. Yamamoto-MS’s cathode plates are finished with a
bright surface, without the need for buff polishing, in order to prevent finishing patches and
warping occurred by each lot. Instead of buff polishing, a special double-sided polish
finish is achieved by a machine, resulting in an extremely uniform surface and brightness
on both sides, while also controlling patches that result from different lots. Our production
and quality management is superb, drawing fully upon our originality and ingenuity born
out of our experience gained over the decades, along with the cooperation of copper
elongation manufacturers who provide us the raw materials and of a protective sheet
manufacture who developed custom-made easy-to-peel protective sheets that maintain
an appropriate degree of viscosity. Other factors that contribute to making our products
unique are our adoption of die and leveler technologies, and storage methods.

HOERFEDHEIF. FMREDHEREBICKELEREIND LD, RMREDREIC/NS
DENSGDERELIEREDS DEHEN TEBRLED T T, LU DI2BIRIE. Lot. [C&D
T EFHERDBEDERDS. NITMEZTHEVGECHREZED LIFTVLET,
NTHEORDD ICEBEIC KD HHEMEREL EFZITSIET. REDE—MHNIEE
[E&L Lot [CK DB ZHNE LicmEICHRZE DORMERBELTCVET.,
FMOEBRXA—N—& TSR (BEFEEZRSEDSHRD LT VEEZS o fcRM) 2
FRRELIEY— b X—A—DFHZEFENS. Z U TERREFIM P, LS —&ill. REFE. FZ.
HHFERORBIRZREL TRIF - REEREZTOCVET,

. No variations observed in plating-surfaces

. No warping test-piece

. No glue residue

. Bright surfaced rear side (bright finish on both side)

AWM —

- REREDG—TEEDLEN

HERFICR b HEREL

. DO DEDHEN

EEOE—GRERE (@EEBHERELD)

AN~

Various Cathode Plates for Hull Cell /\JL )L FREHER

Product No. Product (Standard goods 67 x 100 x t0.3mm/100pcs) Unit | SEES U (B2 67 x 100 % 0.8mm/ 1004 ) B
B-60-PO1A | Hull Cell Cathode Plate Iron ( film coating type ) B-60-PO1A | /\JL L FIBEHEAR $% (7 1 L LBAY))

B-60-P02 | Hull Cell Cathode Plate Stainless-steel (SUS304 ) B-60-P02 | /\JLtILEAREEMR X 7 > L X (SUS304)

B-60-P03 | Hull Cell Cathode Plate Brass B-60-P03 | /\JLt L BRI iR (ER)

B-60-P05 | Hull Cell Cathode Plate Copper B-60-P05 | /\JLt L FEREAER $R

B-60-P06 | Hull Cell Cathode Plate Phosphor Bronze B-60-P06 | /\JLt L RSN B SR

B-60-P07 | Hull Cell Cathode Plate Stainless-steel (SUS316 )/ 50pcs. (t0.5mm) B-60-P07 NIV FBERER X T2 L X (SUS316) 504 A (t0.5mm)

B-60-P08 Hull Cell Cathode Plate Aluminum ( A1085P ) B-60-P08 NIV IV ARERIR 7L 2 = L (A1085P)

Product No. Product (Long-type 67 x 200 x t 0.3mm/100pcs) 1Box| HBHES SREZ (O T 247 67x200xt 0.3mm/ 1004 ) 158
B-60-PO1LA | Hull Cell Long-Type Cathode Plate Iron ( film coating type ) B-60-PO1LA | /NLEIVA L T & 1 TKIERREHEAR % (7 « L LEBEY)

B-60-PO3L | Hull Cell Long-Type Cathode Plate Brass B-60-PO3L | /NLtILAL T B A TKIERRRIEAR &R

B-60-PO5L | Hull Cell Long-Type Cathode Plate Copper B-60-PO5SL | /NJLEILO LT 24 TKIEREER $7

Product No. Product (Tenori-type 34 x 50 xt 0.3mm/100pcs) WEES SREREZ (TN 247 34x50xt0.3mm/100#)

B-60-PO1HA | Tenori Hull Cell Cathode Plate Iron(film coating type) B-60-POTHA | T V) /NIL IV FBERRIR $% (7 « L L1 B5V))

B-60-P03H | Tenori Hull Cell Cathode Plate Brass B-60-PO3H | T V) /N L ILC kB #HR

B-60-P05H | Tenori Hull Cell Cathode Plate Copper B-60-PO5H | T V) /NJL L FRERIR $7
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Hull Cell Peripheral Equipment /\vvtIVE:iDH 3

Hull Cell Peripheral Equipment /vvIvE:DH 3
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Hull Cell Air Pump A
NIVENWVCRHIT—KRT A

Air pump for Hull Cell Tank and Mini Plating Tank. ;
When using with a hull cell long type, please use the Y-shaped pipe attached to the tank.

JILEIVERUINELD > EERADOI PRV TTY o )
NLeIOY I 54 TTTREADEEF. KEICHED Y FEZSHALEEV,

Specification {11k

Input Voltage AC100V ANBE AC100V

Power Consumption 50Hz : 3.5W 60Hz : 3.0W HEBEH 50Hz : 3.5W 60Hz : 3.0W
Main Unit Weight 0.48kg AHEE 0.48kg

Flow rate - ’ I7—IEHE - .

(when used in the air.) 0~4L/min (TSR TEAL-SS) 0 ~4L/min

Hull Cell Heater
NIVEIVCHE—4%—

Heaters for Hull cell. Please choose from type of Hull cells and thermostats.

JLEIVADE—5—T9, J\ULEILWEEREROY A THhSBRULEE L,

Product No. Product Output Specifications
MRES b HA i
Total Length : 163mm, Tube Diameter : ¢ 11, Heater Section : 85mm, Allowable
B-5EWA DC48V, | temperture (under water ) 70°C, for thermostat YTC300

100W £R163mm, BEE ¢ 11, FEHEFSSMm BE L 1 — X WEIKIER.YTC300:E5A.
FFRRE (k) 70C

Total Length : 163mm, Tube Diameter : ¢ 11, Heater Section : 85mm, Allowable
temperture (under water ) 70°C

Hull Cell Heater

BoBWIA | e et 2E163mm, BIE @11, FIEEsmM B L 1 — X WEUKER . FERE k)
AC100V, |70C
100W
B-58A Total Length : 160mm, Tube Diameter : ¢ 8, Heater Section : 85mm

£5K160mm, ER ¢8, FHERBSMmM

Programmable Power Supply Model-YPP15101C (10mA~10A)
NvEIVe/ Tz NAEEEEEIR YPP15101C (10mA ~ 10A)

Programmable power supply designed for use not only with hull cell, but for plating of 4 ~ 12inch wafers,
etc.

DC15V/10A &/)\73f#8E 10mV,10mA, 1mC
JILEILDfE, 4 ~ 12inch D T/\ENDH > EICHHRMTETDRMREFETOITSIYTIVERTI .

Specification {4

Input Voltage AC100V+10% ANEBE AC100V+10%

Frequency 50/60Hz+5% A& 50/60Hz+5%

Output Voltage/Output Current | DCO ~ 15V, 0 ~ 10A HABEE/HNER DCO ~ 15V, 0 ~ 10A

Minimum Resolution 10mV, 10mA, 1mC R\ REE 10mV, 10mA, 1mC

Thermostat Function AC100V, 1KW (ON/OFF, PID control) B RN RE AC100V, 1TKW (ON/OFF, PID #II1)
Outer (Installation) Dimensions (2F?r1ot(n?s)i ;n?n%g m':di%? (H)mm St (REBTE) 221(D)x (2%%_51\?:\51&)%23)96 (H)mm
Main Unit Weight Approx. 7.6kg AHEE #97.6kg

Hull Cell Cathode Rocker
NIVEIVCR A/ —-RNAyhH—

Cathode Rocker for Hull Cell test of gold, tin, solder, and other plating to which air agitation is not applied.
Besides for use with the Hull Cell test, this Cathode Rocker can also be used for other applications such
as the Cathode Rocker / Paddle Agitator. B-type (AC100V), BU-type (AC120V, CE) and BW-type
(AC220-240V, CE) are available.

I7—RBZEERALEVE - 1§ - FHO O TZFORBICTHALZEL. NLEIVEROBZEUSNTEAY— ROy H—/
JCRIVEHEREE UCTARVEEITERT,
AC100V / 120V / 240V %h'&Hb. BU ¥4 T & BW 54 JIC CE X—F Y I =X,

Specification {11k

Product No. RRES B-69B B-69BU (CE) B-69BW(CE)
Rated AR AG100-120V | AG100-120V | AG200-240V
Rated Output Power ERRE S 30W

No. of Rotation Bl 0~30rpm

Horizontal Stroke EAZ hO—7 80~120mm

Outer Dimensions (Installatino) 44~ (5% &<t i%) 260(D) x575(W) x 270(H) mm

Main Unit Weight AHER 8.0kg [ 8.5kg [ 8.5kg

©l0]

B-52-TIB / B-52-TIB-E

Hull Cell Current-Density Scale / Tenori Hull Cell Current-Density Scale
NIVENBRBERRIR/ TOUNLVEN BRBERRIR

Placing this scale on Hull Cell test piece, you can easily find current density without complicated
calculation. For the calculation of current density, our original formula is used.

® For Hull Cell . B-61W (written in Japanese and English) >
o For Hull Cell Long : B-61-L (Japanese), B-6 1-L-E(English) 5
® For Tenori Hull Cell: B-6 THW (written in Japanese and English) S
(1]
1EMFEEZ LR TH/ULEIVERIRICH THEITT. BRICERBENDNDET,
COERBEDEEFEFEHHIEBECE O UHEXEFERLTVET,
oJULEILA . B-61W (BR#HE) 5
o/\bt)OVIH : B-61-L (B4:EK ), B-61-L-E( ZEEhR) o
oTOb/\JLEILA : B-B1THW (HZEMHE)
Specification 1% w
Material Acryl & 7R 2
o
Hull Cell Accerories
NVEIVC B S 50
=S
q @
No. Product No. Product Name Application =< §
HmES Hm# iz =
Silicon Stopper No1 (when Heater is not used) For old type heater
| B S 3248 No( & — % — e ) IBE E — 54— iy
® | B-53W-P01 Closure Plate set for MODEL-W type heater For W type heater é
&7E MODEL-W KA & — % —RBAIEtRt v b WA E—2—RH )
=
Silicon Stopper S-8 (for air hole) For air hole B-54,B-53 k=l
9 b S48 S-8( L7 —RH) I7—RHE. B54B53 2
Resin Screw for air hole For air hole B-54W,B-53W
@ || Bt I7—-RE#ER Y I7—7RA. B-54W,B-53W
Air Pump Connector Tube For air hole |
® | B-53-P02 TR TERF T I7-RA g
Hull Cell Air-Agitation-type Tank Brush For air hole cleaning
© | Eat ILENEE S N KB T 5 S T7—RAEH
@ | B-53-P03 Hull Cell Thermostatic-Control-type Tank Brush & Stopper For Heater hole cleaning
NVEIVITREKIER T 5 > & 18 b— & —RE%H >
0,
............................................................................................................................................................................. g
o
HULL CELL TECHNICAL INFORMATION BOOK A
NILVEICEHTERE —
Hull Cell tests have been used as basic tools for on-site electroplating control for many years. o
In order to further utilize our Hull Cells, we recommend that users refer to our “HULL CELL e
TECHNICAL INFORMATION BOOK” for basic instructions, easy-to-understand explanation of
electrochemical concepts, and full-color photographs of actual testing samples. (B-52-TIB :
Japanese / B-52TIB-E : English). -
=
1]
JLEIVEERIGEIEY —ILOBEARE U TCERD >EDRBICTRLEREINTVET, 3
IV eILEfTEREE] FEIC/ULEIVZESTERVCEL LD ICEANKENAD S, BEXLEHBEX OB SHIEEHA. 2
REOHRPEENEEMTIVAS—CTHESINTEDOET, BFTSELLLEE . 2
(B-52-TIB : HAEEWR . B-62TIB-E : 5EhR)
COMTEIT © -+ v +esee e e ee e e ettt et et ettt et g
(D About the Hull Cell Test @ Hull Cell Test Procedures (Test Processes) @ Saving and Controlling Methods %
(@ Monitoring of Hull Cell Test Results &) Test Panel Evaluation Examples (Experiment Conditions of Various Evaluation Examples) -
Nickel Plating Bath ® Copper Plating Bath © Zinc Plating Bath = Tin Plating Bath * Hexavalent-Chromium Plating Bath - Trivalent Chromium Plating Bath
(® Hull Cell Test Troubleshooting (@ Specialized Hull Cells Related Topics (]
QO
}Eﬁwg ......................................................................................................................................................... %\
O NVEIVRBRICOWT @ NVVEIVERROFIE (HRIR) O REFEEEELE u‘_;
@ NIVEIVEREROBESE © 7 X MNRIVOFHES (1R U 7= & 5B O RERE M)
>
Sy oEH cHhoEH o HEMHOXA  HYHoZH c6ivOLDoEH IMEV/OLDHoEHE z §_
® NVEVRBAEFC TEEVEE D BBRE \EL ® 20 83
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