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The Thickness Determination of the Electroplate and
Painted Film (Part 1)

— New Magnetic Thickness Gauge —

By Hiroshi Kitagawa, D.S., and Kunio Nishitani

Central Research Laboratory, Hitachi, Ltd.

Abstract

The extensive investigations reported in literature for some purpose in the

measuring methods generzally used for the thickness of the electroplate and the

painted film proved that none of them can afford the universal application for the

lack of preciseness.

Disgusted with the fact and urged by their own need, they have managed to

contrive a magnetic thickness gauge consisting of torsion balance and permanent

magnet.

This new gauge, in spite of its relatively simple construction, has turned out to

be an instrument which permits satisfactory measurements with relatively small error

for any thickness from 5z to 200 ..

To add to it, this gauge is affected very little in measurement by the coarseness

of surface, and the correction for the difference of the base metal plate can easily

be accomplished.

(1] & =

2 XN }J”*CDI“E‘} V3 OPLOM RN, Tk

P S D CELHDT, “tﬁ"j‘.ﬁ‘l’fé;_)',r"i’i;—t.
E|1E (KEZH) LB LICIIC I NETEE

< DA ZE 2T rﬁ ruimu)m ST 505, SERRICEH
G DX ROFESM LT T DTl iudse
IIJ&-;:L;:E:»?*L;L» HI%s

(1) P T Te B R CHRB O A sk, BE

2 “CE‘{IJJHE { Lo &
(2) WENBH TSI A A e T, Wy

B 2O s N BTg R

P —

* Hir ;Mrah UL i GeiE BRI
= HLSHERTH BRI

—- 109

(,

% 1 %U)UIV JﬁLj,HJ 7> ) 511 —

(

|

(

)J__(

3) HIJ;H_QIM{ 2k D HEMED EMe T sk
4) EEOBITCME R, ENEROEE O
AT 220 2 Hle 5

EL7) I'%?&’ﬂ  SYAGAY:

AirhtE s LT

51,} .rf\'f{,)f\.

1) =~ Fik

(2) ALERISOBRIC X 5 R5EE

3) KABEAEHV2T5EE

(4 ) BRI EE
(5 ) BREIC X HMEE
-"rfJ %x’,bil Fé,';fm T %’t;t; BT TCLEH DT
B> < feus SRl Ao NG de!}ﬂ“— R eyill

fg;{ SN S &:fﬁj AL AT 2 7 b D THERHNICIH



U

LY

1514 i3 Fn 28 4 10 H

R W =os Bl=

#F 1R XBMICA LR
Table 1.

=N

/ T B I;Ef 1)

ST OIS W | :
Wk 3 D

\HhEE b X B A

RE KK 5 H &

(EZERSOM S I X
A H) 2

i 28
[P Ry E X 0] B
B & 0Ol 2
A bWV X B R
e X % lER:
AT X B ke

=2

= B

TR R ISR 3 2 ik

L% DIXKAE AT VB HE LS EIN S, KA A
IZ X HUETTIEE 2 v F Jror BlEE IR D 5 5207
& HAIND>—2HREEMHAR T Ze b Aud s i HE e 70 e
A3, MBS & 75 SO RS/ o 2 v F T,
LI EGE L= r A 2 vFDOBETHLAZ L
w2 Z WIS HEIFRI LR W R Bk o X 5 F olE
EEBERDE LI, O ThH 2 LEXHBNEDT,
NETRARFVARTUI ALV VIR F VAR X B35

o

—

WEABREN T Do 48 LIS

LI\ & BCITge 217 ZKARGE IR D FE2 v

BEBREWONVCHE OIS T 2R B E L. F

o2 Y FE X E LS M

Methods for Measuring Thickness of Coatings

Sk 5 4k
N

BB FF i

=
==}

A 7w X=Xk bdHE
R 1885 ) 52 . (Micrograph )(3)(4)

2 — ¥ # (Chord Method )(5)(6)
e (Immersion Method )(7/(8)(9)

W T  #: (Spot Test)(1O)AD)

% % 3 (Dropping Test)(2)(1H(19)(15)
) 8 W 3£ (Jet Method)(16)(17)(18)(19)

| 7 (Electrolytic Method)(20)(21)
A A S

{ ;ﬁqﬁ\ﬁ}jﬁ Z FHu~ B i (233(24)(25)(26)(27)(285{29)
TR R 52 742 (30)(31)(32)(33)(34)(35)(36) (37)(38)

(349)

(40)

[ XHBUIC X 2 Hl5E () E6)0)

B sl X B D

OREHIL BIF TH 27D T I A D HiEDOREHEH. »
I N EERET 5,

(1) RABAZFIHALEAYFOEX
AEEE&EZEDAIE
(1) B®|E

FETEHIO X 51, #FAUIMMEBERD Lic 2 v Lz
e mAS. SRR Lo A kAL & ERE R
& DG [ )wEa H 2 L 2R L CIEEeRO 2 v+
DIEZHNET HTHETH 5. FSUIHR & EH & OWF]
TN A ISR L O AIERR T, JEREMEE .

® FA4T7Nn (Mg BEDN—=TFf)

180° [n[fi=Z- H % 100

== = —TZK () © [ s 1 @ % ﬁ?tﬁi.ﬁ
= : =y A O D KARGE
1o o @ ||N LS\~ @ e7/8
= A || h ¥ ( | m GO 7 7 LR
g ‘f Jl Q(%, J it (% ﬂcff’xﬁﬂ-f%ﬁrﬁﬁ%
— (:f L_}_:\ | | N = / (f 7 v e— A E‘-ﬁ}{ﬁ 7 S/ ﬁ" JU
mtjj tij N i‘J/$“4 fé B BUZE—RIHE
e ] ==l = i S = @ %gaﬁxﬁﬁﬁﬁﬁ ‘—‘%’S/EI#
1K Ay FRUEBFEOEIAERIEER
Fig. 1 New Magnetic Thickness Gauge

110 —



D

1515

R V4 *
kﬁﬁ%\ﬁ\ﬁFiﬁh‘l%ﬂ&\&{Vb D
A3 F OIS HHHY, T ORI (1 A7 &R

SR LEN E OB NI & B ST OMEE A A 2
WREE L. e RWE [Faf 10 g HRLEEIC L TRV IS G
1 mm DOEFEIORFOWE|[FikH) 0.2g B ThHDH, Z O
FEDNIFH D37 v AL XD CHIERIRETH %

;v&wxv#w%ﬁ%wﬁﬁaﬁﬁ\:V&wmﬁ
DFJ 1/4 DIERERA A LT LD T, D IEEIESR D
WA U TRE ORI DI\ s e v T b £ D
BIIEC N b,

LoBEHI O [ & DOWIFRT L B kARG & #FFRHL & DS |
SO 270 "7 v ATHIE L, RO S LE|
FIDT D & DEIR A sk o TRERERRR 21120k L T,
FIHOFBCh T e A & OWRE | llEST 5 &I

IOTEFDOEIXHBZ LNHERIDHITTH S,

(2) £ B 0O E E
Ll EoFFICHSWTE 1 Bic Rk TinEd @S a3 1E L
o

1) RFVA

e 2 OFFEDEE DL DI AT Y v FTonT v ARD $

DPHEZLEINT BN LNBIET LRGN TR < .,
}Zl llﬁﬂ(DJ Lf“ﬂUJL?’J 53 &*é)’fxajhj}%ﬂd‘— 1!31“ f&’f»{f:f

TEENNZOT, AHECIIE RIS E T 4 BEESR
e R E FTWIR D R IRIH L,

ZORDIT v AL, BERED RS TRHIHLTH H , JHl5E
D IEFEREIC 8T D DEEREEIE T, ¥7 7
DR TMIE S & LIS XD CHET 5 8B I
Ky T R N B BE O JRETIVR T 43 D AT (7 2 R i
TV BBAEDOBE o Lo THRIET A Z &)
Hisken*, MAICHESeh v v 2—x3F v AN
A ERIOTEIIE S 7%ﬁhﬁﬁhuLxﬂmmléb

1] ﬂ’?iﬂﬂﬁ%ﬁlﬁﬁk %, REMT S D e A5 Y
o ANHENC ﬂ~ﬂﬁiU¢MJI“IUWﬂJLt%?H
Vol TR 'ECE“H: 100 HEk b © 7.98¢g, 1HEH 25 0 #50.080
g Thm I,

YR RO e T i~i[$ jrmﬂiiﬁll
WECEE Y S 2 X 5 '{ L LT Sl 7 v — A,
EH%&%TEEZ&FE?JEEMM\NMUH7/J;LV+‘

* YR FEOIRY M 6, MO L 4k 7, WM 2,

BHDOREHXEEZN L THITEES &
6 o
2 N  ar'n

TEbLINDE, 2T T Y RORERX, I, n B—ET

%mwwﬂrth?%oM%L;/M@F R B
EIC kO TKERLFAME S, L 7, n BN—EOEEE K

W & ! W Hat 3B i Cﬁ’,ﬁ{ 1D _Tf {tf'?}‘ﬁ?iﬂ aRT A
a Eia::rumcmb TR B OFEI I D .

(IEg A DR ) &

D& AR A @OQETGHAT Ivs
@i E G Bl @ A

%2 K
Fig. 2.

=4 i -
i 53 MR &)

Sample Holder

N
L B

Ok AR A QEHFWRAZT V7
@tk G LW O 2 R
FEIK F =3 i il
Fig. 3. Zero Point Adjust

NP

)

@ EFHAT Vv 7

@ik BT A

(D7 j"\ {iﬁ( A
@il k& B
G, kB m

wmAR OB A
Fig. 4. Holding of Sample

TT7N 3 =7 AT EERA> R L7z,

i) ﬁ%ﬂﬁ

Wi & U & Dl R O (7 ) Ol 1 7% § I — 2
:ﬁééfﬁ‘:@* LIS E TS (22 FUEHE A
7 ) V7 CHOTEICH LA BARFERED v~ %2 5

—TEC LR D, lriﬂf—?ﬁ)l POILUCIEEN T2 TH D CDFEX

hRBEATERT 5 L5 10k 2Tk, BAZXTEZD
WEMMMJMmetf/mL$H o T\ BD
BTN T v ADKREE % T %72
DTE D,

523 A1
fgAald =2 v hEl, 7

111 )

7L = 2 SO A L OV THA

— 111 —



1516 2 fn 28 45 10 H H AYA

S 535 % 4510 3

HEDORNBHEF LU HHUTIE 24 FBEEDO F Y L O %

F~ S EERICHE & [ UBEA R - e e fl Ladiqic

G T2 CTHGTE X, *®ﬂ£®%®f%+%£

mnmoﬁﬁﬁl$2&ﬂ&wfﬁWLh ST HIE
e R NEBE LT g,

(3) #l = =*

1) AEEAET IR beSE 4 7 L 2E K
i, 81 KO@DeH A filly: UREA O S 32
iwm&ﬁh?ﬂhﬁuJ A O T LB X EE

LTERT TS, (B3 [2!?’%5’ )

) RICEA 7%l URA RS X DB,
i) PG L F R 2 ORIICERIZ L ST, & DR
BIEEEEGE O T &N EE Sl L Tl iud

febicl, (34 KB

V) ZAT7TAZEIR L CEHBICRS . - DR AT

FEE S i A
V) R AT %
T REP

LI LETHZEI#*EDTEHBH0, v) OFBHIEDOR:X
A 7V DRHEREA VR Z }_'HfJIEL W B [T DAEATFERES

I Pl BMasFirh b, ChEET A 1CiieT
I O A AR TEY 1 [ OPE 2TV B % BEIE O %
FO L G 2EEHONETHE 1 BT bV OEO T
{ETCH /r 7LD HEE D AT WA A Y5 U CIEME
EETES L5129 5

(4>$§§@Eﬁé

AREDIEHES I RD T DIEH T THE LS.

i) iﬁ@ﬁOWHW@Y%é

i) FEOIREE L b e 2iE

LI E— 2> 1) v TR IEw b Tk

L TR ADSERT D HEEIL D H K

B EE

£ 2 F HFHEVFEomELE 6 & 0K
(7=0.1075mm [=80.0 mm)
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Table 2.
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Table 3. Arm Length / vs Scale Reading ¢
(load=100mg 7»=0.1075mm)
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[ (mm) ¢ (HE%)
20.0 3.9
30.0 5.8
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