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Fluorescent X-Ray Methods for Determina-
tion of Coating Materials on Steel
Dr. Ohiko Kammori, Isoshi KawAsHIMA
and Kenji Toxiwa
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Table 1. Preparation of the standard of electroplatings.
Current gg::j;(: Metal plate
Element | density two poles for Electrolytic solution
(A/dm?) (cxlljm) the anode (in 1. aq. soln.)
Cr 12 5 Lead metal CrO3[250 g ] + H,ySO4[2°5¢g]
Ni 1 3 Nickel metal | NiSO,-7H,O[150 g ]+ NH,CI[20 g1+H3;BO,;[20 g ]
Cu 0-8 3 Copper metal Cuz(CN)z[GOg]+NaCN[70g]+NaOH[lOg]
Zn 1 5 Zinc metal ZnSQOQ,- 7H20 [300 g 1+ZnCl,[20 g ]+ Al,(SO,)5- 16~18H,0O[20 g]
Sn 1 3 Tin metal SnSO, [50 g ]+ p-Phenol sulfonic acid[ <20 g]

Cathode plates used the bare steel sheet.

Table 2. Chemical analytical method.

Element | Kind of coating plate Sample solution Method
Cr ! Electroplatings Electrolyte Absorptiometry[Diphenylcarbazide]
Cr' ! Organic resin coating sheet | 2024 NaOH solute Absorptiometry[Diphenylcarbazide]
Ni ! Electroplatings Electrolyte Absorptiometry[ Dimethylglyoxime]
Zn | Electroplatings Electrolyte or dil. HC] solute Polarography[HCl+NH,OH]
Cu Electroplatings Electrolyte or conc. NH,OH solute Polarography [NH,OH +(NH,);S.05]
Sn | Electroplatings Electrolyte or dil. HCI solute Polarography[HCI]
Sn . . . Polarography[H,SO;+BaCl,]
Pb } Tin-lead coating sheet Dil. HC! solute Polarography [H;PO,]
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Table 3. Operating condition.

Element T(it{; _rart;&g) Line Crystal Detecter
Cr 50 - 30 CrKa
Ni 50 - 30 NiKa
%1‘11 gg ~ gg éﬁ%‘; LiF Scintillation counter
Sn 50 - 30 or 50 - 5 SnKa
Pb 50 - 5 PbKa
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Fig. 1. Calibration curve of tin and lead on tin- R, TlE TRV RERR OREHE L L0

lead coated steel.
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Table 4. Linear range and accuracy on the calibration curve.
o f
Linear range (Sitapdte}rg Repeatability I\iltlamng?; do ]
Element e\[”: ]10 samples Kind of standard sample
(g/emd) | o] (s em?) pes
Cr 17~ 88 1-5 012 5 \‘ Chromium electroplatings
Ni 27~ 131 2°9 0-22 5 | Nickel electroplatings
Zn 22~ 86 1-7 0-23 5 | Zinc electroplatings
Cu 20~ 112 3-0 1 0-12 5 Copper electroplatings
. 14~ 105 3-2 i 0-34 5 Tin electroplatings
sno 1| 1301000 34 | 81 21 o |
300~2000 150 : 161 10 Hot dip tin-lead coating sheet
Po { | 2000-3500 | 160 256 1l
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Table 5. Error of determination by fluorescent
X-ray method.

(1) Alloy-platings.

Element | X-ray Chem. Kind of sample
(pg/cm?) [ (ug/cm?)
1 19 19
2 18 17
Cris| 18 18
4 18 17 Cr-Ni alloy-platings
1 6 7
. ]2 6 8
NiJ3 8 9
4 9 9
(pg/cm?) | (ug/cm?)
1 26 27
2 26 28 Zn-Cr alloy-platings
Zn 93| 23 23
4 23 23
(mg/cm?)! (mg/cm?)
1 0-38 0-41
Sp 42 0-47 0-44
3 0-73 0-69
4 014 0-14 Pb-Sn coating plates
1 3-18 3:07
2 2-22 2-02
Pb 13 350 3-47
4 0-37 0-50
(pg/cm?) | (pug/cm?)
1 36 30
Gr 12 40 36 Cr-platings
3 14 20
4 20 20
(pg/cm?) | (pug/cm?)
1 14 13
FCr 2 14 13 Cry0;-Cr-platings
3 14 15

(2) Chromite coated zinc-platings by the electro-
phoresis treatment.

X- Chem. .
Element (‘ug/l;an);z) (yg/(::rrr:w.?) Kind of semple
1 2 2
2 3 3
3 6 6
Grial 7 8
5 9 10
6 11 9
Cr é gg ég Organic rasin coated
3| 30 26 plate
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(3) Chromate péinted zinc-platings.
Unit : Cr pg/cm?

X-ray

Sample Chem.

Surface 1 | Surface 2| Mean

(a) 00 1-8

1 4(b) 0:8 0-2 0-8 0-9
(c) 04 12
(a) 01 07

2 1(b) 04 1'8 09 1°1
(c) 14 1°1
(a) 0-9 15

3 4(b) 0-7 2-1 1:0 1-0
(c) 0-0 0-9
(a) 0-0 1-6

4 {(b) 0:6 10 0'8 1-0
(c) 06 0-6
(a) 03 2-4

5 {(b) 05 1-2 1-0 10
(c) 03 1-2
(a) 0-6 1'8

6 4(b) 05 1'0 1-0 1-0
(c) 0-9 1-2
(a) 0-2 1-4

7 41(b) 0-0 1-2 09 09
(c) 0-7 1-5
(a) 04 1'6

8 4(b) 0-0 1'9 1:0 1-0
(c) 03 1°6
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Spectrographic Solution Method for Deter-
mination of Acid Soluble Aluminum in Steels
Seiichiro Ocawa, Takeo NAKAO
ITwao Suukuva and Katsufusa HiRaMOTO
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Table 1 D&k THS.

Table 1. Excitation condition.

Voltage 18 kVP
Condenser 0-007 uF x2
Inductance 450 p H
Discharge 120 ¢ /s
Analytical gap 4 mm

Pre-rotation 15sec (about 4 rotation)
Pre-spark 30sec
Integration time 16~18sec

Photo. 1. Quantreader.
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