QHny) Designation: E 1659 — 00

Standard Test Methods for
Coating Weight and Chemical Analysis of Zinc-Nickel Alloy
Electrolytically Coated on Steel Sheet *

This standard is issued under the fixed designation E 1659; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.

1. Scope tions for Chemical Analysis of Metals

analysis of each surface of zinc-nickel alloy electrolytically ~Methods for Chemical Analysis of M.etéls _

tions within the following limits: (SI) (the Modernized Metric Systeth) _
A 4 E 663 Practice for Flame Atomic Absorption Analysis
nalyte Concentration Range X - . .
Coating Weight 0.0 to 80 g/m? E 882 Guide for Accountability and Quality Control in the
Nickel 70t017.0% Chemical Analysis Laboratofy
1.2 These test methods are in the following sections: E 1024 Guide for Chemical Analysis of Metals and Metal
Sections Bearing Ores by Flame Atomic Absorption Spectropho-
Coating Weight, by the Weigh-Strip-Weigh Method 8-18 tometr)f‘
N_(io-lobto :5-2 9/"?2)Ab o Method (110 to 13.5 % 1620 E 1452 Practice for Preparation of Calibration Solutions for
o Conting Weiaht Romoing rom 2010 45 oy > ¢ ) Spectrophotometric and for Spectroscopic Atomic Analy-
se$

1.3 The values stated in Sl units are to be regarded as
standard. In some cases, exceptions allowed in Practice E 380 Significance and Use

are also used. 3.1 These test methods for the chemical analysis of zinc-

1.4 This standard does not purport to address all of thepjckel alloy coating on sheet steel are primarily intended as
safety concerns, if any, associated with its use. It is theferee methods to test such materials for compliance with
responsibility of the user of this standard to establish appro-compositional specifications such as found in Specification
priate safety and health practices and determine the applican 918 particularly those under the jurisdiction of ASTM
bility of regulatory limitations prior to use. Committee A-5 on Metallic Coated Iron and Steel Products. It
is assumed that all who use these test methods will be trained
analysts capable of performing common laboratory procedures
skillfully and safely. It is expected that work will be performed
in a properly equipped laboratory under appropriate quality
control practices such as those described in Guide E 882.

3.2 These test methods must be applied twice, once to each
side of the specimen if coating weight and composition are
required for both sides of a coated sheet. Two separate
specimens are required for this purpose.

2. Referenced Documents

2.1 ASTM Standards:

A 917 Specification for Steel Sheet, Coated by the Electro
Iytic Process for Applications Requiring Designation of the
Coating Mass on Each Surface (General Requirentents)

A 918 Specification for Steel Sheet, Zinc-Nickel Alloy
Coated by the Electrolytic Process for Applications Re-
quiring Designation of the Coating Mass on Each Sudace

D 1193 Specification for Reagent Water

E 29 Practice for Using Significant Digits in Test Data to 4. Apparatus, Reagents, and Instrumental Practices

Determine Conformance with Specificatiéns 4.1 Apparatus—Specialized apparatus requirements are
E 50 Practices for Apparatus, Reagents, and Safety Precafisieq in the apparatus section in each individual test method.
4.2 Reagents

*These test methods are under the jurisdiction of ASTM Committee E-1 on  4.2.1 Purity of Reagents-Unless otherwise indicated, all

Analytical Chemistry for Metals, Ores, and Related Materials and are the direc}-eagems used in these test methods shall conform to the
responsibility of Subcommittee E01.05 on Zn, Sn, Pb, Cd, Be, and Other Metals.

Current edition approved Jan. 10, 2000. Published March 2000. Originally ——————

published as E 1659 — 95. Last previous edition E 1659 — 95. 5 Annual Book of ASTM Standardéol 03.05.
2 Annual Book of ASTM Standardgol 01.06. % Discontinued; sed997 Annual Book of ASTM Standardé!| 03.05.
2 Annual Book of ASTM Standardgol 11.01. 7 Discontinued; sed997 Annual Book of ASTM Standardéel 03.06.
4 Annual Book of ASTM Standardgol 14.02. 8 Annual Book of ASTM Standardgol 03.06.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, United States.



b £ 1659

Reagent Grade Specifications of the American Chemical SocB. Summary of Test Method

tained that they are of sufficiently high purity to permit their hyqgrochloric acid solution containing an inhibitor to prevent
use without adversely affecting the expected performance ghe attack on the base steel. The coating weight is determined

the determination, as indicated in Section 28. from the weight difference of the specimen before and after
4.2.2 Purity of Water—References to water shall be under- gyjpping.

stood to mean reagent water as defined by Type Il of Specifi-
cation D 1193. . . . _ _ 10. Interferences
4.3 Photometric Practice-Photometric practice prescribed 14 1 The hexamethylene tetramine inhibitor used in this test

in these test methods shall conform to Guide E 1024 anthethod permits the dissolution of some base metal, which

Practice E 1452. could lead to higher than expected coating weight determina-
tions. Since Zn/Ni coatings contain no appreciable amounts of
Fe, the effects of this bias are corrected by determining the

5.1 For precautions to be observed in the use of certaiphass of iron stripped with the coating and subtracting that
reagents and equipment in these test methods, refer to PractiGg§ e from the raw weigh-strip-weigh data.

E 50.

5. Hazards

11. Apparatus

° Sam_plmg_ 11.1 Analytical Balance capable of weighing to 0.1 mg.

6.1 Zinc-Nickel Alloy Coated SheetsSamples for deter- 11 7 Ejectroplater’s Tapecapable of protecting one side of
mining weight and composition of coating shall be secured iny coated piece of sheet steel while the other side is being
accordance with Specification A 917, which is referred to ingyipped in a hydrochloric acid solution. It must not contami-
Specification A 918. Test specimens shall be of squares Witate the acid solution or interfere with the coating weight
sides of 50+ 5 mm. One test specimen is required for eachqetermination by gaining or losing weight.
side to be analyzed. The backside which is not to be analyzed 11 3 \ernier Calipers calibrated to an international stan-

shall be marked “X". dard and capable of measuring to at least 0.05 mm.
7. Interlaboratory Studies and Rounding Calculated 12. Reagents
Values

] . 12.1 Hexamethylene Tetramine, USP Graddsed as an
7.1 These test methods have been evaluated using Practi¢@ipitor to prevent acid attack of the base metal while
E 173, except for the update in the stripping solution, 15-1stripping the coating from the base steel.
15.8, 18.1.2, 18.2, 29.1.1, and 29.2, as well as Tables 2, 3, 5, 12.2 Stripping Solutior—Add 340 mL hydrochloric acid to

and 6. . 1660 mL of water. Add 7.0 g of hexamethylene tetramine, mix,
7.2 Calculated values shall be rounded to the desired nunyng cool before use.

ber of places in accordance with the rounding method of

Practice E 29. 13. Precautions
WEIGHT OF COATING ON ZINC-NICKEL ALLOY- 131 Waring —Hydrogen gas, which can form explosive
COATED SHEET BY WEIGH-STRIP-WEIGH mixtures with air, is evolved in the stripping process. There-
METHOD fore, this test method should be performed under conditions of

adequate ventilation, such as a fume hood.

8. Scope .
] . .. 14. Sample Preparation
8.1 This test method provides a procedure for determining 141 CI th . ith N . i
independently the weight of coating on each surface of : ean the specimens with acetone using a soft paper
wel, then dry with oil-free compressed air.

zinc-nickel alloy-coated sheet steel, in coating masses from 2@ . . . .
y g 14.2 Cover the side of the specimen from which the coating

to 45 g/nt (Note 1). . ; .
g/ ( ) is not to be stripped with electroplater’s tape.
Note 1—The upper limit of the scope has been set at 45 ¢fetause 14.3 Use a roller to press the tape firmly against the sheet,

test materials with higher coating weight were not available for testing i“making sure to remove all air bubbles or wrinkles.
accordance with Practice E 173. However, recognizing the simplicity of 14.4 Trim off the excess tape

the weigh-strip-weigh technique, materials with higher coating weights .

can be tested following this procedure. Users of this test method are, 14.5 Pres§ the tape firmly near the edge to protect the taped
cautioned that use of it for coating weight determinations above 48 g/mside from ?C'd attack. _ o _ _

is not supported by interlaboratory testing. 14.6 Write the sample identification on the taped side with

a marker.

°Reagent Chemicals, American Chemical Society Specificatémerican 15. Procedure
Chemical Society, Washington, DC. For suggestions on the testing of reagents not 15.1 Specimen Area_Using the calipers, measure and

listed by the American Chemical Society, sAealar Standards for Laboratory ; ;
Chemicals BDH Ltd., Poole, Dorset, U.K., and thenited States Pharmacopeia record the length of all four sides of the test specimen.

and National FormularyU.S. Pharmacopeial Convention, Inc. (USPC), Rockville, 15-1-_1 Check that the measuring face and reference edge of
MD. the calipers are clean. Check that the calipers read “0” when
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the measuring surface is closed. If it does not, correct th@roblem and repeat 15.8.1-15.8.3. If it is withirlO %, record
problem according to the manufacturers instructions. the results of all sample solutions.

15.1.2 Place the calipers at_ the corners of the specimen andNOTE 4—The typical amount of iron stripped from the base steel when
measure the length of each side to the neareSt 0.00SCm. performing this test method is equivalent to a coating weight of about 1

15.1.3 Record the length of each side as shown in thg/n?. Paragraph 15.8 allows a 10 % error in this Fe determination, which
diagram below. is equal to a coating weight of 0.1 gfrOn a sample with the minimum

) _ coating weight of 20 g/f this is an error in the coating weight

Nore 2—To ensure that the calculated area is accurate even if thgetermination of 0.5 %. At higher coating weights, the percent error would
specimen does not have 90° angles, all four sides are measured. In 16¢acrease. The reproducibility of the test method by Practice E 173 at a
the average of opposite sides is calculated and used to determine specimgyting weight of 20 g/fhis 1.56 g/m, or an error of 7.8 %. The error in

area. the iron determination was considered statistically insignificant and
Side 2 ‘D’ therefore Paragraph 15.8 did not undergo a formal interlaboratory evalu-
ation of precision and bias.
16. Calculation
Side 1 ‘B Side 3C’ 16.1 Calculate the mass of the zinc-nickel alloy coating as
I - follows:
M = [(W; — W) — (E/1000] )
where:
M = mass of stripped coating, g,

W, = original weight of specimen, g,
W, = weight of stripped specimen, g, and
E = iron stripped, mg.
15.2 Weigh the prepared specimen to the nearest 0.1 mg and16.2 Calculate the area of the test specimen as follows:
record the weight as the original weight of the specimen.
15.3 Place the sample in a 600-mL beaker with the taped
side down. where:
15.4 Add 25 mL of stripping solution slowly. As the coating A = area of test specimen,’n
is stripped, the color changes from gray to black and back toB = length of Side 1, cm,

gray (see Note 3). C = length of Side 3, cm,

D = width of Side 2, cm, and
Note 3—Stripping time will depend on the nickel composition and E = width of Side 4, cm.

weight of the coating. 16.3 Calculate the coating weightVf) in g/m? as follows:

15.5 After the coating is stripped, remove the sample with a W, = MIA )
poly (tetrafluoroethylene) coated magnet attached to one end of
an approximately 150-mm long flexible polyethylene tube. where: . )
Holding it over the same beaker, rinse it carefully with water We = coating weight, g/fy
and police the stripped side to remove the last traces of nickelM = mass of stripped coating, g, from 16.1, and

15.6 Dry the stripped specimen with oil-free compressed area of test specimen, “rirom 16.2.
air. Weigh it to the nearest 0.1 mg and record the weight. 7. Report

15.7 Warm the beaker on a hotplate until all the stripped1 ' ) . . )
coating is dissolved. Transfer the solution to a 100-mL volu- 17-1 Report the weight of zinc-nickel alloy coating to the
metric flask, dilute to the mark, and mix thoroughly. Reservehéarest 1 g/th
this sample stock solution for iron determination. 18. Precision and Biasto

15.8 Determination of Stripped Iran ' o

15.8.1 Calibrate the instrument in accordance with the 18:1 Precision _ _ _
manufacturer’s instructions following the guidelines set forth 18:1.1 Ten laboratories, one of which reported a second pair
in Guide E 1024 and Practice E 1452. Choose the appropria@ values,. participated in the ongmal te.stlng of this test methoq
wavelength and calibration solutions that provide a calibratior"d obtained the data summarized in Table 1. The data in
curve that includes up to 2.0 mg Fe/100 mL of solution. Tables 2 and 3 were generated by one laboratory comparing the

15.8.2 Verify the calibration curve with an iron control €fféctiveness of a stripping solution containing hexamethylene
solution that falls in the mid-range of the calibration curve. If ©€ramine _as a replacement for NEP312-S (used in Test
this control standard is not withirt 10 % of its assumed true Methods E 1659 - 95), an |nh|b|tc_)r that IS no longer commer-
value, identify the problem, recalibrate, and verify the curve. If¢ially available. Along with a revised stripping solution, this
the control standard is within=10 %, analyze the solutions
from 15.7 for iron. S —

15.8.3 After the final sample stock solution is analyzed, rea 19 Supporting data are available from ASTM Headquarters. Request RR:E01-
the iron control standard and check tha_t t_he readmg '_S within™n Supporting data are available from ASTM Headquarters. Request RR:E01-
+10 % of the assumed true value. If it is not, identify the 102s.

Side 4 ‘E’

A=25B+ C)D + E) x 10° )
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TABLE 1 Statistical Information—Coating Weight-Original Test
Data from E 1659 — 95

due to iron being stripped from the base metal. This bias is
corrected in the procedure by determining the amount of iron

Number of Average N - stripped and adjusting the coating weight result accordingly.
. umber o Coating Repeatability Reproducibility . ;
Test Material ~ Laboratories Weight (R.E173) (R, E173) The data, summarized in Columns 2 and 5 of Tables 2 and 3
Included g/m? shows that there is no bias between stripping solutions after
20 9 22.93 1.06 156 adjusting the coating weight for stripped iron.
30 10 36.52 176 1.92
40 9 41.78 1.00 191 NICKEL BY THE ATOMIC ABSORPTION METHOD

TABLE 2 Statistical Information—Comparison of Stripping
Solutions on 20/20 Material

19. Scope

19.1 This test method covers the determination of nickel in
concentrations from 11.0 to 13.5 % in zinc-nickel coatings

Original Current Adjusted
Test_ Strigping Stripping StrlirpO;ed CcJJ.gting (NOte 6)'
Material Solution, Solution, 28 Weight, - 0
g/m?2A g/m?A g/m g/m2¢ No_TE 6—The upper limit of the_ scope has peen set at 13.5 A) becaL_Jse
sufficient test materials containing higher nickel were unavailable in
; gg‘l‘g gi;g 8'22 ;g'gg accordance with Practice E 173. However, recognizing the calibration
3 23.54 24.33 113 23.20 technique of atomic absorption spectrophotometer, materials with higher
4 2311 23.94 0.64 23.30 nickel content may be tested following this procedure. Users of this test
Average 23.320 24.075 0.820 23.255 method are cautioned that use of it for nickel determination out of the
2 Standard Deviations 0.415 0.568 0.445 0.337 scope is not supported by the interlaboratory testing.

A Results obtained following the original test method with no adjustments for iron
stripped.

B ron stripped from base metal from 15.8, expressed in g/m?2.

€ Coating weight results obtained by using the current test method, adjusting for
the stripped iron.

TABLE 3 Statistical Information—Comparison of Stripping
Solutions on 30/30 Material

20. Summary of Test Method

20.1 The solution from the coating weight test is diluted to
a fixed volume and then aspirated into the air-acetylene flame
of an atomic absorption spectrophotometer. Spectral energy at
231.1 nm from a nickel hollow cathode lamp is passed through
the flame, and the concentration is measured.

Original Current Iron Adjusted .
Test Stripping Stripping Stripped Coating 21. Concentration Range
Material Solution, Solution, o8 Weight, . .
g/m?A gimeA g/m g/m2¢ 21.1 The recommended concentration range is from 10 to
1 — 3810 103 716 300 mg of nickel per litre of solution.
2 37.47 35.83 0.50 35.33
3 35.64 37.86 0.55 37.31 22. Interferences
4 37.65 36.05 0.51 35.54 2921 Th K . f
Average 36.493 36.983 0.648 36.343 . ere are no known interferences.
2 Standard Deviations 2.494 2.429 0.512 2.074

A Results obtained following the original test method with no adjustments for iron
stripped.

B Iron stripped from base metal from 15.8, expressed in g/m2.

€ Coating weight results obtained by using the current test method, adjusting for
the stripped iron.

study also used a more accurate procedure to determine sam
area, thus improving the precision of this test method. This

improved measurement procedure is described in 15.1.

18.1.2 The effectiveness of the current stripping solutior
containing hexamethylene tetramine was compared to that o

23. Apparatus

23.1 Atomic Absorption Spectrophotometeapable of re-
solving the 231.1-nm line, equipped with a nickel hollow-
cathode lamp and a microprocessor for direct readout in
concentration. The performance of the instrument must meet

'Pr'f:e guidelines of Practice E 663 and Guide E 1024.

23.2 Automatic Sampler (Optional)capable of reproduc-
ibly aspirating a sample synchronized with the read cycle of the
strument.

23.3 Printer Sequencercapable of providing at least five

the original stripping solution by analyzing four SpeCimenSsignificant digits of information.

from each of two test materials, one material with approxi- "534 A to-Sam :

i . : . - pler Tubes (Optionah15-mL polystyrene
mately_ZOg/ M of coating (20/.20 material) and_the other with centrifuge tubes or equivalent compatible with the autosam-
approximately 30g/fof coating (30/30 material). The data,

ler.
obtained by testing done in one laboratory, is summarized iIE
Tables 2 and 3 and shows that the precision of the currenis, Reagents

stripping solution is at least as good as that of the original 24.1 Nickel, Standard Stock Solutiol mL = 10 mg
stripping solution. Therefore, a complete interlaboratory test of\“)_'/_\ certifiéd reference solution produced by or directly

the revised procedure was not carried out. traceable to a National Metrology Institute with a nominal
Note 5—The 30/30 material showed poor precision when using bothconcentration of 10 mg/mL. NIST SRM 3136 nickel standard

stripping solutions. While the precision was poor for these samples, thgolution has been found to be satisfactory.

average coating weight was comparable for both stripping solutions. 24.2 Nickel Standard Solution AL mL = 1.0 mg)—Pipet
18.2 Bias—Using the hexamethylene tetramine (12.1) asl0 mL of Nickel Standard Stock Solution into a 100-mL

the new inhibitor, the coating weight determination is biasedvolumetric flask, dilute to the mark, and mix. Transfer the
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solution into a polyethylene bottle. Prepare fresh as neede® = |owest of the six values fountt

upon failure of control standard solution performance (see Repeat the procedure for the remaining calibration solutions
26.2.4). prepared in 25.1. If the standard deviation is found to be greater
24.3 Nickel Standard Solution B1 mL = 0.1 mg Ni)—  than 0.005, repeat the measurement. If a problem is indicated,
Pipet 10 mL of Nickel Standard Solution A into a 100-mL determine the cause, take appropriate corrective measures, and
volumetric flask, add 1 mL of HCI, dilute to the mark, and mix. repeat 25.2.1-25.2.3.
Transfer the solution into a polyethylene bottle. Prepare fresh 252 4 Curve Linearity—Aspirate the nickel solution used
as needed upon failure of control standard solution perforin 25.2.2 to ensure that the absorbance reading is stable. Read
mance (see 26.2.4). and record the absorbance readings of each of the six calibra-
24.4 Nickel Control Standard Stock Soluti¢h mL = 1.0  tjon solutions in 25.1. Plot the absorbance readings against the
mg Ni)—Prepare this solution with a different metallic sourceconcentration of the solutions. Check that the difference
than that used for preparing the Nickel Standard Solution A. Irhetween the absorbance readings of the two highest calibration
a 400-mL beaker, carefully moisten 1.00 g of 99.9 % nickelsp|utions (12 and 15 mg/L) is more than 0.7 times the
metal with a small amount of water. Add 10 mL of HCI to difference between the blank solution and the lowest calibra-
dissolve the nickel and transfer the solution to a 1-L volumetrigjon solution (3 mg/L). If the linearity check fails, check
flask. Dilute to the mark and mix. Transfer the solution into awhether the solutions are prepared Correcﬂy or there is evi-
polyethylene bottle. Prepare fresh as needed upon failure of theance for instrument malfunction; correct it if present, and
control standard solution performance (see 26.2.4). Acommefepeat the measurements (Note 8). In case no problem is found
cially available atomic absorption nickel reference standargynd still the linearity check fails, proceed with the test method
solution of the same matrix and nickel concentration is alsqyut use only the linear portion of the calibration curve. If the
satisfactory. sample concentration exceeds the linear range of the instru-

24.5 Nickel Control Standard Solutioflt mL = 0.015 mg  ment, report the result as greater than the upper concentration
Ni)—Transfer 3 mL of the Nickel Control Standard Stock |imit of the linear range.

Solution by pipet into a 200-mL volumetric flask. Add 2 mL of o )

HCI. dilute to the mark with water. and mix. Transfer the Note 8—Curve linearity needs to be done only once for each instru-
" . ' ) ent upon start-up and repeated only when significant changes are made

solution into a polyethylene bottle. Prepare fresh as needed’ . instrument

upon failure of control standard solution performance (see '

26.2.4). 26. Procedure

26.1 Test Solution-Pipet 5 mL of the sample solution

25. Instrument Perfgrmance and Llnear_lty Check_ reserved in 15.7 into a 100-mL volumetric flask, dilute to the
25.1 To each of six, 100-mL volumetric flasks pipet 0, 3, 6. mark, and mix.

9, 12, and 15 mL of the Nickel Standard Solution B. Add 1 mL g 2 Photometry
of HCl to each, dilute to the mark, and mix. The resulting 262 1 Calibrate the instrument in accordance with the
solutions will have nickel concentrations of 0, 3.0, 6.0, 9.0,manufacturers instructions in the concentration mode in the
12.0, and 15.0 mg/L, respectively. range from O to 15 mg/L using the required number of
25.2 Photometry _ . calibration standards from 25.1. In order to verify the calibra-
25.2.1 With the nickel hollow-cathode lamp in position, tjon read the calibration standard solutions used to calibrate
energized, and stabilized, adjust the wavelength to maximizgye instrument as unknown and check that the readings fall
the energy response of the 231.1-nm line. . within +2 % of their true values. If the readings do not fall
25.2.2 Following the manufacturer’s instructions, light the yithin +2 %, find the problem, correct it, and recalibrate the
burner, allow it to reach thermal equilibrium, and adjust thejnstryment. When the calibration is verified, read a maximum
instrument to zero while aspirating water. Aspirate the nickely eight unknown sample solutions, followed by the nickel
solution with the highest concentration from the series prexontrol standard solution (see 24.5). Repeat this sequence as
pared in 25.1 and adjust the burner position, air and fueheeded to complete the set of samples. At the end read the
pressures, and flow rates and solution aspiration rates to obtaiijipration standard solutions which were used for calibration.

maximum response (Note 7). 26.2.2 Record the average of two readings of each solution
Nore 7—Recalibrate whenever one or more of these parameters ar@S hickel in mg/L. . _
changed. 26.2.3 When using an automatic sampler, load the auto

25.2.3 Aspirate the nickel solution used in 25.2.2 a sufficienS@Mpler carousel in the same sequence in accordance with
number of times to ensure that the absorbance reading #6-2.1 (Note 9).
repeatable. Record six readings, and calculate an estimate ofNore 9—Prepare the auto-sampler and printer for operation in accor-
the standard deviatios, of the readings (if not provided from dance with the manufacturer’s instruction manual.

the microprocessor of the instrument) as follows: 26.2.4 If the readings of the calibration standards read at the
s=(A— B) X 0.40 (4) end as unknowns are not within2 % of their true values,

where: T —

s = standard deviation, *2The value 0.40, which is used to estimate the standard deviation from the range

A = highest of the six values. and of six values, was published by Dixon, W. J., and Massey, Anfrgduction to

Statistical AnalysisMcGraw-Hill, 1957, Table 8b(1), p. 404.
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recalibrate the instrument and run the samples. Record the TABLE 5 Statistical Information—Comparison of Stripping

instrument reading for the nickel control standard solution (see Solutions on 20/20 Material
24.5) for control charting. The value for the nickel control Test Material Origirql Stripping Currlen; Stripping
standard (see 24.5) must be within the range of the contral Solution, 36Ni Solution, 36Ni
limits (Note 10). If the point is out of control, determine the ; ﬁgg ﬁgg
cause, correct it, recalibrate the instrument, and rerun the 3 11.37 .33
samples. Average 11.27 11.34

2 Standard Deviations 0.175 0.081

Note 10—In absence of an existing control chart, assume upper and
lower limits for the instrument reading of the nickel control standard

solution (see 23.5) to be:2 % of the true value. TABLE 6 Statistical Information—Comparison of Stripping

. Solutions on 30/30 Material
27. Calculation

. . Original Stripping Current Stripping
27.1 Calculate the percent nickel as follows: Test Material Solution, %Ni Solution, %Ni
Nickel, %= 0.2N M (5) 1 11.44 11.74
2 11.40 11.76
where: 3 11.42 11.68
0 2e:e constant with dimensions of gL/m 4 .20 1185
. . . 9 9. Average 11.37 11.76
M = mass of stripped coating, g, from 16.1, and 2 Standard Deviations 0.222 0.141
N = nickel concentration read by the instrument, mg/L.
28. Report
28.1 Report the percent nickel to the nearest 0.1 %. the original stripping solution by analyzing specimens from
29. Precision and Biast®! each of two test materiald.The data summarized in Tables 5

and 6 shows that the precision obtained when using the current

second pair of values, participated in the original testing of thiStIPPing solution is at least as good as that obtained when
test method and obtained the data summarized in Table 4. ASING the original stripping solution, and, therefore, a complete
testing met the requirements of Practice E 173. The data ifnterlaboratory test of the revised procedure was not carried
Tables 5 and 6 were generated by one laboratory comparing it
effectiveness of the stripping solution containing hexamethyl- 29.2 Bias—Table 5 shows that the results obtained from
ene tetramine as a replacement for NEP312-S (used insing the current stripping solution are comparable to that of
E 1659 — 95), an inhibitor that is no longer commercially the old stripping solution when tested on the 20/20 material.
available. Table 6 shows there was a 0.4 % difference when comparing
29.1.1 The effectiveness of the current stripping solutiornthe two stripping solutions. This difference is believed to have
containing hexamethylene tetramine was compared to that dfeen due to the test material rather than the testing protocol.
During the study, there was no material of known homogeneity
sufficient to test this further.

29.1 Precision—Ten laboratories, one of which reported a

TABLE 4 Statistical Information—Nickel

Number of Nickel . -
Test Material Laboratories Found, R;pe?it;gty Re,groclizuig)slhty
Included % (Ra, ) (Re, ) 30. Keywords
20 9 12.18 0.99 143 30.1 atomic absorption spectrophotometry; coated steel
P 0 n> oo 0.9 sheet; coating weight; nickel; strippi lution; weigh-strip-
40 9 12.29 0.81 1.13 ; g gnt; nickel; stripping solution; weign-strip
weigh; zinc
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