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On-line Analyzer for Ni-Zn Alloy Electroplated Film on Steel

Nobukatsu FUJINO, Yoshiro MATSUMOTO, Atsuyoshi SHIBUYA,

Hideyoku NAKAHARA, Ikuo NAKASE, and Akikiro Korzumi

Synopsis:

The Ni-Zn electroplated steel sheet shows good corrosion resistance.
important to control the coating weight and the Ni content of alloy film for quality assurance.

On producing this sheet it is
On-

line X-ray fluorescence analyzer has been developed for the determination of the coating weight and

the Ni content of alloy film.

The main features of the instrument are as follows:

(1) Analysis can be done full automatically.

(2) The X-ray fluorescence method is used.

In the

analysis system, X-ray intensities are measured by two detectors (ionization chambers), one is with Fe

filter and the other with Ni filter.
intensities measured by the two detectors.
any trouble.
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Fig. 1. Fluorescent X-rays from Ni-Zn
plated steel.
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Fig. 2. Theoretical intensity of fluorescent X-ray
FeK, from Ni-Zn plated steel.

t:Ni-Zn &> OXHEOEX

ChboEEREY Ni-Zn §&H 0 HEONFERED
FERCHEATS. #iEdo Ni g2 10~16% BECE
bT 200 PELXRKTTHEE, (1), (2)RT
NiK, 5 X0 ZoK, HOBEIHEEFO Ni Box
DEBEBNHOKREZIT5T50T, NiK, 8h%
Wik ZoK, HouTFhh—o0lERTER X350
HREAEROWEIZFEY 1LV, Zhicxl, THS
JBD FeK, #HEERET(3)X Tk Ni Bozopg
% exp{— (une- Wit pan-Wzn) pt} DREZITHT5.
CORESOBEYRHXHEY 0.8A oHEXE, o=

60°, ¢=35° kL, HERIRHEHC Table 1 DfF292n

ZRAWTEHET 5 & Fig. 2 ofERErBohs. 0.8A
BLO FeK, o#HEXFTH35 Ni, Zn oRIRED
E DI Te®d, Ni g2 10~16% O HEOfE &5 %t
BLETHDOEIHFECI—FORER CHEEDOHERN
BRETH B Z &M d. HEFD Ni BEOEEIZ DOV
TOHERBRIBCRIRVA, kL5 Ni &
AT THAEEDZIC LY, Ni IO Zn oRX
MBEIRE LSBT S Loibnb.

DIF, BRABEOMEXFEBIC X 5 AR 7 EER
lehﬁ@ﬁﬁk;%ﬁﬁﬁ%%ﬁ L7, HEXHE
FEBTREM IKF-4 BIEXEoHEREY AV, R
BHIGRER = » 7 oV, FRBERIC CHRE LD oEBI X

— 129 —



130 g &

w70 4 (1984) B 1%

D, ¥——hCHRIRERE L -BERRCD2E L
DR AV, NIGHED 5D 0 HELE LD,
BHoEBHo Nizr, Zn2+ DS %%, pH % FiEET
FEHL, BxOoffBERBCHOE L. TOXOSRLTE
B U EERE Y, BRI CHEREY, HCl+HO, ¥
W THEEBRLUETREREEREC LY NiBERSIO
Zn x4 Ul BRFRIEHEESHTH ORI
Ui bEXEXB OB ORI ZERML 7. FeK,
WiRE LA EEOBMREY Fig. 3 wRTARVHEBENE
BRTWBZ &b,

»oEgFEf o Ni g2 NiK, 885 & OBtR% Fig.
4R TIABEREDOSE S DT NiK, #REES K ¥
$, HEBEBCOVWTORMENRBETHSC Livbhd.
—F, &V IA4VRBFHEETIE, HEXFRET
BN S 1 v TRV AREBBCOWTEL D LERD

1.0

O Ni-In plated steel
(Ni=5.0 ~ 16.1%)
® Zinc plated steel

0.5

FeKa relative intensity

~

L 1 1 A i 1
0 10 20 30 40 50 60
Coating weight (g/m?/side)

0

Fig. 3. Experimental results of FeK, intensity
from Ni-Zn and Zinc plated steels.
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Fig. 4. Experimental results of NiK, intensity
from Ni-Zn plated steel.
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Fig. 5. Transmittance of fluorescent X-ray as a
function of the thickness of Fe filter.
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Fig. 6. Transmittance of fluorescent X-ray as a
function of the thickness of Ni filter.
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Fig. 7. Schematic diagram of X-ray fluoerscence
measurement.
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Fig. 8. Experimental results of X-ray intensity
from Ni-Zn plated steel measured by a detector
(ionization chamber) with 20 ym Fe filter.

BORCEVWTWS. HEER IO Ni BOoRn 5506
VT, AP ART A TToRRIEEZEREREL R
s4. Fig. 8 © Fe 7 4 Az —% AL #HBE0 X
M Npo LMBEEOBMRERTH, Ni BoBEY S
TFe—oBRERIC S Z LD, Nni & Npe
oMt Fig. 9 X 5k Ni o BfIHERE S O EE
LRVWHBBEGENE LR TWS (FEROHBNR LS
LEEREAObDED). KK, ZhDLORERT
(5), (15XEHEAL, HcORBOBENID, Thb
OffEEE Ni BoRd, LESVHEL LB L. 5
23 X0 Ni BioonwTo g% Fig. 10, 11 /53
S, WEXBHWE LI X B ETRB L —&KLT
Wh. DL EOHVHELEREELOXINLEKBLL
FHEX 6=V E&#/(n-1) (n=3F%K IAEE Ni
Breowt, thth 0.23g/m2, 0.55% L RUER
nEBRE. '

— 132 —



Ni-Zn 44 BEL 0o WEDF v 5 1 v 5 # e 133

4. I 540 FRRIOBR B KLU ERE
4-1 FFEOB/E

1.0t ,

/
0.9} k4

Nni/NFe

0.8} Coating weight

(g9/m2/side)
o—o 0410
%--o 10 Vv 20
Br-=4 20 ~ 30

0.7 -4 30~ 40

A 1 1 1 ! 1

0 1 z 3 4 5
Ni (g/m?/side)

Fig. 9. Experimental results of X-ray intensity
ratio Nyi/Npe for Ni-Zn plated steel. Ny; is
intensity measured by a detector with 20 pm Ni
filter, and Np, is with 20 ym Fe filter.
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Fig. 10. Comparison of coating weight obtained
by X-ray fluorescence and gravimetric method.
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Fig. 11. Comparison of Ni content of films ob-
tained by X-ray fluorescence and chemical anal-
ysis method.
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Fig. 13. Measuring mode.
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Fig. 14. The influence of atmosphere
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Fig. 16. Analytical results for coating weight by
on-line and off-line analysis. Broken lines are
controlled range.
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Fig. 17. Analytical results for Ni content by on-
line and off-line analysis. Broken lines are con-
trolled range.
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IO Ni Bt v o1 v EFEHSPFZEEL, KOHE
w187,
(1) sEedEAb, 24 ReRIBREITREcREE L FS,
R L.
(2) WEFRNIBEE (1A vF=v3-) 2K
HAuwv, FhZhie Fe 7 4 2 —BIO Ni 7 4 vx—
¥EE, 2RORHBOWERE? LAFER LO NI
BT XN TR E L.
(3) AvIAvRBTHHWEDIERESIITERES
Yo" Ni BT, #hFh 0.77g/m? kX8 0.89
% L BIFIcfERVIBF LR,
(4) EoPEHIMERERS> OSBRI HEAL,
FERAPTE LT, MWES 1 v CIERACKRBH LT 5.
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