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Foreword

This translation has been made based on the original Japanese Indus-
trial Standard revised by the Minister of Economy, Trade and Indus-
try, through deliberations at the Japanese Industrial Standards
Committee as the result of propozal for revision of Japanese Industrial
Standard submitted by The Japan Iron and Steel Federation (JISF)
with the draft being attached, based on the provision of Article 12
Clause 1 of the Industrial Standardization Law applicable to the case
of revision by the provision of Article 14.

Consequently JIS G 3302:2007 has been replaced with this Standard.

However, JIS G 3302:2007 may be applied in the JIS mark certifica-
tion based on the relevant provisions of Article 19 Clause 1, ete. of the
Industrial Standardization Law until 20th June, 2011.

This JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard
may conflict with a patent right, application for a patent after opening
to the publie, utility model right or application for registration of
utility model after opening to the public which have technical properties.
The relevant Minister and the Japanese Industrial Standards Committee
are not responsible for identifying the patent right, application for a
patent after opening to the publie, utility model right or application
for registration of utility model after opening to the public which have
the said technical properties.

(iii)
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JAPANESE INDUSTRIAL STANDARD JIS G 3302 :2010

Hot-dip zinc-coated steel sheet and strip

Introduction

This Japanese Industrial Standard has been prepared based on the third edition
of IS0 3575 published in 2005 and the fourth edition of ISO 4998 published in 2005
with some modifications of the technical contents.

The portions given sidelines or dotted underlines are the matters in which the
contents of the corresponding International Standards have been modified. A list of
modifications with the explanations is given in Annex JE. Furthermore, matters in
Annex JA to Annex JD are not stated in the corresponding International Standards.

1 Scope

This Standard specifies the steel sheets and strips (hereafter referred to as "sheets
and coils") and corrugated sheets manufactured by processing steel sheet into the
shapes and dimensinns specified in JIS G 3316, which are equally coated on both
surfaces by hot-dip zinc coating process. The composition by mass fraction is 97 % or
over zine (provided that the aluminium content is usually 0.30 % or less).

NOTE : The International Standards corresponding to this Standard and the
symbol of degree of correspondence are as follows:

IS0 3575 : 2005 Continuous hot-dip zinc-coated carbon steel sheet of
commercial and drawing qualities

IS0 4998 : 2005 Continuous hot-dip zine-coated carbon steel sheet of
structural quality (Overall evaluation : MOD)

In addition, symbols which denote the degree of correspondence in
the contents between the relevant International Standards and JIS are
IDT (identical), MOD (meodified), and NEQ (not equivalent) according
to ISO/IEC Guide 21-1.

2 Normative references

The following standards contain provisions which, through reference in this text,
constitute provisions of this Standard. The most recent editions of the standards
(including amendments) indicated below shall be applied.

J18 G 0320 Standard test method for heat analysis of steel products
JIS G 0404 Steel and steel products — General technical delivery requirements
JIS G 0415 Steel and steel products — Inspection documents

JI8 G 0594 Methods of accelerated cyclic corrosion resistance tests for anodic

coatings with exposure to salt spray, dry and wet conditions.

JIS G 3316 Shapes and dimensions of corrugated steel sheets

JIS H 0401 Test methods for hot dip galvanized coatings
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NOTE : Corresponding International Standard: 18O 1460 Metallic contings —
Hot dip galvanized coatings on ferrous materials — Gravimetric deter-
mination of the mass per unit area (MOD)

JIS H 8502 Methods of corrosion resistance test for metallic coatings

JIS K 0119 General ru!es_for X-ray ﬂuarescem:e _analysis

to_cyclic corrosion conditions — :‘?_f_c_ﬂ?rf__s‘___s_ﬂ!f__f?& Jdry/hu mtf?}.t;{
JIS Z 2201 Test pieces for tensile test for metallic materials
JIS Z 2241 Method of tensile test for metallic materials

uide to the rounding of numbers

3 Grade, symbol and applicable nominal thickness "

The grade, symbol and applicable nominal thickness shall be as follows.

Note ' The nominal thickness refers to the base metal thickness before coating
[gsee 9.1 a)].

a)

), and their grade symbols and applicable nominal thicknesses

shall be as given in table 1 and table 2. Corrugated sheets shall be classified into

7 grades of commercial use, commercial use of hard ciass and commerma] use of hlgh

strength c!ass in tahle 2 and theu' res_pectwe symbnls shal] he as those aﬂ"ixed with
W, which ted shi ad bl

aha]l be in accordance with Annex JB.

b) For the sheets and coils used for roofing or architectural siding, the symbol R
architectural ng ‘shall be

indicating roofing or the symbol A indi ]
suffixed to the g‘rade symbol in table 2. In this case, the apphcable nommal

thlckness and the coating mass symbul shall be in. accordance with Annex JA

Table 1 Grade symbol and applicable nominal thickness
[using hot-rolled base metal ]

Unit : mm
Symbol of grade | Applicable nominal thickness Application
SGHC 1.6 or over up to and incl. 6.0 For commercial use
SGH340 For commercial use of high strength class
SGH400
SGH440
SGH490
SGH540
Note * For the nominal thickness of 1.6 mm or over up to and including 3.2 mm, unless the
hot-rolled base metal is particularly specified, the cold-reduced base metal which
satisfies the specification of the hot-rolled base metal may be used.
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Table 2 Grade symbol and applicable nominal thickness
(using cold-reduced base metal)
Unit : mm
Symbol of grade | Applicable nominal thickness * Application
SGCC 0.25 or over up to and inel. 3.2 | For commercial use
SGCH 0.11 or over up to and incl. 1.0 | For cial use of hard class
SGCD1 0.40 or over up to and incl. 2.3 | For drawing use Class 1
SGCD2 For drawing use Class 2
SGCD3 0.60 or over up to and incl. 2.3 | For drawing use Class 3
SGCD4 For drawing use Class 4, non-aging property ¥

SGC340 0.25 or over up to and incl. 3.2 | For commercial use of high strength class

8GC400

SGC440

SGC490

SGCET0 0.25 or over up to and incl. 2.0

Notes * The nominal thickness other than those listed in this table may be applied upon the
agreement between the purchaser and the supplier.
% The non-aging property refers to the property free from the stretcher strain during

working.

4 Chemical composition

be performed in accordance with 13.1 and the resultant heat analysis values shall be
as given in table 3. However, alloying elements other than those in table 3 may be
added as required.

Table 3 Chemical composition

Unit : %
Symbol of grade C Mn P 5
SGHC 0.15 max, 0.80 max. 0.05 max. 0.05 max.
SGH340 0.25 max. 1.70 max. 0.20 max. 0.05 max.
SGH400 0.25 max. 1.70 max. 0.20 max. 0.056 max.
SGH440 0.25 max. 2.00 max. 0.20 max. 0.05 max.
SGH490 0.30 max. 2.00 max. 0.20 max. 0.05 max.
SGH540 0.30 max. 2.50 max. 0.20 max. 0.05 max.
8GCC 0.15 max. 0.80 max. 0.05 max. 0.05 max.
SGCH 0.18 max. 1.20 max. 0.08 max. 0.05 max.
SGCD1 0.12 max. 0.60 max. 0.04 max. 0.04 max.
SGCD2 0.10 max. 0.45 max. 0.03 max. 0.03 max.
8GCD3 0.08 max. 0.45 max. 0.03 max. 0.03 max.
SGCD4 0.06 max. 0.45 max. 0.03 max. 0.03 max.
SGC340 0.25 max. 1.70 max. 0.20 max. 0.05 max.
SGC400 0.25 max. 1.70 max. 0,20 max. 0.05 max.
8GC440 0.25 max, 2.00 max. 0.20 max. 0.05 max.
SGC480 0.30 max. 2.00 max. 0.20 max. 0.05 max.
SGC570 0.30 max. 2.50 max. 0.20 max. 0.05 max.
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5 Coating
5.1 Type of coating
The coating shall be classified into 2 types: non-alloyed coating and alloyed coating 2.

Note ¥ The alloyed coating refers to the coating obtained in such a way that an
alloyed layer of zine and iron is produced in the entire coating layer by
heating after coating.

5.2 Coating mass
5.2.1 Coating mass symbol

For coating, both surfaces shall be equally coated in thickness, and the coating
mass symbol shall be as given in table 4.

5.2.2 Coating mass
For the coating mass, the test shall be performed in accordance with 13.2.2 and

mass on both surfaces) may be agreed between the purchaser and _ﬁfé"s‘ﬁﬁ:_l_i:éi‘: ______
a) The coating mass on the sheets, corrugated sheets and coils shall be expressed
by the total mass on both surfaces, and the minimum average coating mass at
triple spots and the minimum coating mass at a single spot shall be as given in
table 4. Here, the minimum average coating mass at triple spots shall apply to

the average of the measured values of the coating masses of three test pieces cut
from the sample, and the minimum coating mass at a single spot shall apply to

the smallest of the measured values of the coating masses of the three test pieces

of which the average value is obtained. However, when measuring the coating

Iy to th ting mass and
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Table 4 Minimum coating mass (total mass on both surfaces)
Unit : g/m?
Type of coating Coating mass symbol | Minimum average Minimum coating
coating mass at triple| mass at single spot
spots
Non-alloyed coating Z06 v 60 51
7208 80 68
Z10 100 85
12 120 102
14 140 119
218 180 153
220 200 170
222 220 187
2256 250 213
227 275 234
Z3b6 350 298
237 370 315
245 450 383
Z80 600 510
Alloyed coating Fo4 « 40 34
F06 60 51
Fo8 80 68
F10 100 85
F12 120 102
Fig« 180 153
The coating masses corresponding to Z35, Z37, 245, Z60, F10, F12 and F18 shall nat apply to
SGCD1, 8GCD2, SGCD3 and SGCD4.
Note © Applicable only when agreed between the purch and the suppli

b) The minimum coating mass at a single spot on either surface on the sheet,
corrugated sheet and coil should be 40 % or over of the minimum coating mass
at a single spot (total mass on both surfaces),

5.3 Coating surface finishes
5.3.1 Type and symbol of surface finish for non-alloyed coating
The type and the symbol of the coating surface finish shall be as given in table 5.

Table 5 Type and symbol of surface finish
for non-alloyed coating

Type of coating surface finish | Symbel Remarks

Regular spangle R A coating having spangles as a result of the unrestricted
growth of zine erystals during normal solidification.

Minimized spangle Z A coating having the spangles obtained by restricting
normal spangle formation to a minimum,
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5.3.2 Skin-pass

8kin-passing to obtain surface smoothness shall be in accordance with the
designation by the purchaser. In this case, the symbol shall be S.

5.4 Coating adherence

non-alloyed coating is applied, when the test iz performed in accordance with 13.2.3
under the bend test condition given in table 6 or table 7, there shall be no flaking of
the coating on the outside of the bent portion (within an area 7 mm or over from
each side of the test piece). However, in the case of the corrugated sheets, apply to
the sheets before corrugation.

In addition, unless designated by the purchaser, the coating adherence may be
evaluated by th fact, i d ith oth luation test method

table 6 or table 7.

Table 6 Bend test condition (1)

Symbol Bend Internal of bend (number of sheets of nominal thickness)
ofgrade | angle Nominal thickness Nominal thickness
1.6 mm or over to and 3.0 mm or over

exel. 3.0 mm

Coating mass bol Coating mass symbaol
Z06 to Z27 | Z36, Z37 | Z45, Z60 | 706 to Z27| Z35, 737 | 246, Z60

SGHC 1 2 2 2 2 2
SGHa40 1 p 2 2 2 ]
SGH400 180° 2 2 2 3 3 3
SGH440

SGH480 3 3 8 3 3 3
SGH540

Table 7 Bend test condition (2)

Symbol | Bend Internal of bend (number of sheets of nominal thickness)
of grade | angle Nominal thickness Nominal thic} Nominal thickness
Under 1.6 mm 1.6 mm or over to and 3.0 mm or over
excl. 3.0 mm
Coating mass symbal Coating mass symbaol Coating mass symbol
Z06to | 735, Z45, Z06to | Z35, Z45, Z06to | Z35, | Z45,
227 Z37 260 227 237 Z60 Z27 Z37 ZB0
|sGCC 1 1 2 1 2 2 2 2 2
SGCIn 1. — — 1 —_ —_ = — =
:gggg 0 (Flat — |0 (Flat o = s
SGCD4 180° |08 itself) on itself) = =
SGC340 1 1 2 1 1 2 2 2 3
SGC400 2 2 2 2 2 2 ] 3 3
ggg:;g 3 a a 3 a a 3 3 3
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6 Chemical treatment

The types and symbols of the chemical treatment for the sheets, corrugated sheets
and coils shall be as given in table 8. Unless otherwise specified, the non-alloyed
coating shall be subjected to the chromate treatment or chromate-free treatment,
and the alloyed coating shall be untreated.

The type of chemical treatment other than those in table 8 may be agreed upon
between the purchaser and the supplier.

Table 8 Type and symbol of chemical treatment

Type of chemical treatment Symbol
Chromate treatment c
Phosphate treatment & P
Chromate-free treatment NC
Chromate-free phosphate treatment ¢ NP
Untreated M

Notes @ __For phosphate treatment, chromate treatment shall generally be.

corrosion resistance.

b .. Chromate-free treatment refers to the chemical treatment which.
does nof. contain the hexavalent chromiwm,

¢ Chromate-free phosphate treatment refers to the chemical treat:

phosphate-treated surface,

7 Oiling

The type and the symbol of oiling for the sheets, corrugated sheets and coils shall
be as given in table 9. Unless otherwise specified, the non-alloyed coating shall be
unoiled and the alloyed coating shall be oiled.

Table 9 Type and symbol of oiling

Type of oiling Symbol
Oiled (0]
Unoiled *

8 Mechanical properties
8.1 Applicable mechanical properties

sheets before corrugation.
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Table 10 Applicable mechanical property

Symbol of grade Bendability « Tensile test
characteristics ¥
SGHC [e] —°
SGH340 C @)
SGH400 O o]
SGH440 & Q
SGH490 Q O
SGH540 @ o}
SGCC Q9 -
SGCH - —u
SGCD1 ©] &)
SGCD2 &) @]
SGCD3 [®) Q
SGCD4 (®)] O
SGC340 o o]
SGC400 [®) ®]
SGC440 [®) Q
SGC490 ] o]
SGC570 — 5]
Notes ¥ Apply to the non-alloyed coating and not apply
to the alloyed coating.
B For the nominal thickness under 0.25 mm, the
tensile test shall not apply.
©  The tensile test characteristics shall not apply.
4 When used for
ability . apply.
¢ The bendability shall not apply.

8.2 Bendabilit;

gated sheets and coils to which the non-

is performed in accordance with 1

metal on the outside of the bent

bend test conditions given in table 6 and table 7, there shall be no cracking
h

NOTE : For the performance of the bend test, see 13.3.2.

8.3 Tensile test characteristics

For the tensile test characteristics of the sheets, corrugated sheets and coils,
when the test is performed in accordance with 13.3.3, the result shall be as given in
table 11 or table 12. However, the values of table 11 or table 12 shall apply to those
of outgoing inspection *.

Note ¥ Age-hardening of sheets, corrugated sheets and coils can cause increase

in yield point or proof stress and decrease in elongation.
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Table 11 Tensile test characteristies (1)
Symbol | Yield point | Tensile Elongation Test piece and
of grade | or proof strength % direction of
stress Nominal thickness tensile test
mm
1.6or 2.00r 2.5¢er 320r 400r
over to over to over to over to over up
and excl. | and excl. | and excl. | and excl. | to and
Nimm?* Nimm? 2.0 2.5 3.2 4.0 inel. 6,0
SGHC | (205 min) | (270 min.) s - - = - N!. 0. 5 in rolling
SGH340 | 245min. | 340min | 20min. | 20 min, | 20 min. | 20 min. | 20 min. |No. § in rolling
SGH400 | 205 min. | 400 min " . ; ; . |direction or
_SGHMD —33.5min -—-—---'—Mom 18 min. | 18min. | 18 min. | 18 min. | 18 min. = st
8GH490 | 365 min | 490 min ) 3 r G . |the rolling
9GHE20 | 400 min. 54D mile, 16 min, | 16 min. | 16 min, | 16 min. | 16 min. directian
Values in parentheses are shown for reference. However, they may apply as specified value according to
agr t b the purch and the suppli
NOTE : 1 N/mm®=1MPa
Table 12 Tensile test characteristics (2)
Symbol | Yield Tensile Elongation Test piece
of grade | point or | strength % and di-
proof Nominal thickness rection of
stress mm tensile

0.250r |0.40or |060or |10or |16or | 25or [test
over to  |over to overto |overto | overto over
and excl. (and excl. | and excl. | and excl.| and exel.

Nimm? | N/mm? |0.40 0.60 1.0 16 25
SGCC (205 min} | (270 min)| — — — — — — |No.Gin
SGCH — — — — — — — = rolling
SGCD1 — 270 min. — 34 min. | 36 min. | 37 min. | 38 min. — |directi
sGcD2 - 270 min. — 36 min. | 38 min. | 39 min. | 40 min. -
8GCD3 = 270 min. - 38 min. | 40 min. | 41 min. | 42 min. =
3GCD4 » = 270 min. == 40 min. | 42 min. | 43 min. | 44 min. =

SGC340 | 245 min. | 340 min. | 20 min. | 20 min. | 20 min. | 20 min. | 20 min. | 20 min. |No. 5in

SGC400 295 min. | 400 min, | 18 min. | 18 min. | 18 min. | 18 min, | 18 min. | 18 min. |rolling

SGC440 | 335 min. | 440 min. | 18 min, | 18 min | 18 min. | 18 min | 18 min. | 18 min. |direction

8GC490 | 365 min. | 490 min. | 16 min, | 16 min. | 16 min. | 16 min. | 16 min. | 16 min |0 PEr"

pendicu-

i 2 lar to the
8GC570 | 560 min. | 570 min. - o - - e —  lelisig

direction

Values in parentheses are shown for reference. However, they may apply as specified value according to

the agreement between the purchaser and the supplier.

NOTE 1 SGCH is a material not subjected to annealing, usually having a Rockwell hardness of 85 HRB
or more or a Vickers hardness of 170 HV or more.

NOTE2 1N/mm?=1MPa

Notes # For the sheet and coil of SGCD4, the stretcher strain shall not be generated when working is
performed during 6 ths after manufacturing.
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9 Di i and toler

9.1 Expression of dimensions
The dimensions of sheets, 92!'}'}55}??_9‘?‘,?_13?9,??, and coils shall be expressed as follows.

a) For the thickness of sheets, corrugated sheets and coils, the thickness of the base
metal before coating shall be regarded as the nominal thickness and the
thickness of the base metal after coating shall be regarded as the product

thickness.

b) The dimensions of sheets and corrugated sheets shall be expressed by nominal

¢) The dimensions of coil shall be expressed by nominal thickness and width in
millimetres. When the mass of coil is the theoretical mass, the length shall be
expressed in metres.
9.2 Standard dimensions
The standard dimensions of sheets and coils shall be as follows. The standard
nominal thickness of corrugated sh
shall be in accordance with Annex JB. Further, the standard length and width of
gated sheets after corrugation shall be in accordance with JIS G 3316.

Table 13 Standard nominal thickness

Unit : mm

Standard nominal thickness
0.27 (0300 (0.35) 040 0.50 0.60 0.70 0.80 0.90 1.0 1.2 1.4
1.6 1.8 2.0 2.3 2.8 3.2 3.6 4.0 4.5 5.0 5.6 6.0
Values in parentheses shzall apply to the coating mass or more coatings corresponding to the
|non-alloyed Z18. Upon the agr t b the purct and the supplier, the thicknesses of|
0.65 mm and 0.75 mm may serve as the standard nominal thicknesses.

b) Standard width and standard length of sheet The standard width of
sheets and coils, and the standard length of sheets shall be as given in table 14.

Table 14 Standard width and standard length of sheet

Unit : mm
Standard width Standard length of shest
762 1820 2134 2438 2743 3048 3353 3658
914 1829 2134 2438 2743 3048 3353 3658
1000 2 000
1219 2438 3048 3658
1524 3 048
1829 3 658
As for the coil, 610 mm shall also be regarded as the standard width in addition
to those given in this table,
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9.3 Dimensional tolerances
9.3.1 Tolerances on product thickness

Tolerances on the product thickness of sheets, corrugated sheets and coils shall be
as follows.

a) Tolerances on the product thickness shall apply to the value of the nominal
thickness rounded to three decimal places plus the equivalent thickness of the
coating given in table 15 rounded to two decimal places in accordance with rule
A of JIS Z 8401.

b) Tolerances on the product thickness shall be as given in table 16, table 17 or

table 18.

¢) The product thickness shall be measured at any point 25 mm or over from the
side edge (the end in the width direction) .

d} They shall not apply to the irregular portions such as the welds in a coil.

Table 15 Equivalent coating thickness

Non-alloyed coating Unit : mm

Coating mass
symbol
Equivalent
coating thickness

Z06 | Z0B | 210 | Z12 | Z14 | 218 | 220 | Z22 | Z25 | 427 | 2356 | 237 | 2456 | Z60

0.013}0.017|0.021|0.026(0.029|0.034|0.040/0.043|0.049| 0.054 | 0.064 | 0.067|0.080{0.102

Alloyed coating

Coating mass
aymbol F04 | F06 | FO8 | F10 | F12 | F18
Equivalent

i htalenaen 0.008/0.013|0.017|0.021|0.026|0.034

Table 16 Tolerances on product thickness (applicable to SGHC)

Unit : mm
Width
Nominal width Under 1 200 |1 200 or over to|1 500 or over to|1 800 or over up
and excl. 1 500 | and excl. 1 800 |to and incl. 2 300
1.80 or over to and excl. 2.00 +0.17 =0.18 +0.19 022"
2.00 or over to and excl, 2.50 +0.18 = 0.20 + (.22 +0.26"
2.50 or over to and excl. 3.15 + (.20 +0.22 +0.256 +0.27
3.15 or over to and excl. 4.00 +0.22 =0.24 +0.27 +0.28
4.00 or over to and excl. 5.00 +0.25 = 0.27 — —
5.00 or over to and excl. 6.00 +0.27 + 0,29 — —_
6.00 + 0.30 = 0.31 — _
Naote ®  Applicable to those of width under 2 000 mm.
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Table 17 Tolerances on product thickness (applicable to
SGH340, SGH400, SGH440, SGH490 and SGH540)

Unit : mm
5 A Width
Fawsin dsckia Under 1 600 | 1 600 or over to and excl. 2 000
1.60 or over to and excl. 2.00 4+ 0.20 +0.24
2.00 or over to and excl. 2.50 +0.21 +0.26
2.50 or over to and excl. 3.15 +0.23 =0.30
3.15 or over to and excl. 4.00 +0.25 =0.356
4.00 or over to and excl. 5.00 +0.46 —
5.00 or over up to and incl. 6.00 + (.51 —

Table 18 Tolerances on product thickness (applicable to SGCC,
SGCH, SGCDI1 to SGCD4 and SGC340 to SGC570)

Unit : mm
Nominal Width
thickness Under 630 630 or over to 1 000 or over to | 1 250 or over to 1 600 or over
and excl, 1000 | and excl. 1250 | and excl. 1 600
Under 0.25 # & 0.04) (= 0.04) (& 0.04) — —
0.25 or over to
+ (.1 = (. =1 g _
i axd 04D 0.05 0.05 0.05 + 0.06
0.40 or over to
=0.06 . 0. +0. .
MNEBa +0.06 +0.06 0.07 =0.08
0.60 or over to
+0.07 =0.07 +0.07 +0.07 + 0.08
Inmi excl 0.80
0.80 or over to
+0.07 +0.07 +0.08 + 0.0 .
and exc]. 1,00 ! i
1,00 02 v 4o £0.08 +0,08 L0.09 £0.10 £0.12
and excl 1.25
1.35 ar gver to £0.09 £0.10 so11 +012 +0.14
£0.11 +012 +0.13 +0.14 +0.16
+(.13 =0.14 +0.15 +0.16 +0.18
4.0 o tver o £0.15 £0.16 £0.17 +0.18 £0.21
and excl. 8.15
3.15 or over up
0:17 +0, 0.20 £ 0. —
to and incl, 3.20 = 235 = Hetl
poandinel. 3,20
Over 3.20 0.17 (= 0.18) +0.20) 021 —

The tolerances in parentheses are shown for reference. In accordance with the agreement between the
purct and the supplier, however, these values may be applied as specified values.
Note ¥ Nominal thickness applied upon the agr t between the purch and the supplier.

9.3.2 Tolerances on width

The tolerances on the width of sheets and coils shall be as given tables 19, 20 and
21. Table 19 applies to those cut by the normal methed, table 20 to those ent again
or precisely cut and table 21 to those slit. The width shall be measured at a normal
position in a coil and at any position in the sheet. The tolerances on width in table
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20 may shift to the minus side within the same range as the overall range of tolerances
specified in table 20. The upper limits of tolerances, however, shall not be less than

Zero.

Table 19 Tolerances on width (1)

Unit : mm
pplicable grade symbol
Width SGHC, SGH340, SGH400, SGH440, SGH490, SGH540 BGCC, 8GCH,
Tolerance A Tolerance B & SGCD1 to SGCD4,
SGC340 to SGCH70
1 500 or under +25 +10 +7
0 0 Q
Over 1 500 +10
0
Note ¢ Generally, tolerance A is applied to the mill edge and tol B is applied to the cut edge.
Table 20 Tolerances on width (2)
Unit : mm
Width
Under 1250 1250 or over
+3 +4
0 0
Table 21 Tolerances on width (3)
Unit : mm
Width
Nominal thickness Under 160 160 or over to| 250 or over to | 400 or over to and
and excl. 260 | and excl. 400 | excl, 630
Under 0.25 ¥ (20.15) (+0.20) (20.25) (£0.30)
0.25 or over to and excl. 0.60 +0.15 +0.20 +0.25 +0.30
0.60 or over to and excl. 1.00 20.20 +0.25 +0.25 +0.30
1.00 or over to and excl. 1.60 +0.20 +0.30 0,30 +(.40
1.60 or over to and exel. 2,50 =0.25 +0.35 +0.40 +0.50
2.50 or over to and excl. 3.20 +0.30 +0.40 +0.45 +0.50
3.20 or over =0.560 +0.50 =0.50 +0.50
The tolerances in parentheses are shown for reference. In accordance with the agresment between
the purch and the supplier, however, these values may be applied as specified values.
Note ¥ Nominal thickness applied upon the agr t bet the purch and the li

9.3.3 Tolerances on length

The tolerances on the length of sheets and corrugated sheets shall be as given in

table 22. The length shall be measured at any position in the sheet and corrugated
sheet.
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Table 22 Tolerances on length
Unit : mm
Tolerances on length
+15
0

10 Shapes
10.1 Camber

The application of camber for the sheets, currugatf,-g sheets and coils shall be as
shown in figure 1. Hawevert in the case of "corrugated sheets, they shall be applied to

and cm]s ‘shall be as given in table 23 or table 24. However, the camber shall not
apply to the irregular portions in & coil. The measurement of camber may be omitted *,
however, when particularly specified by the purchaser, the measurement shall he
performed

Note * The measurement of camber may be omitted by the judgement of the
manufacturer on the precondition that camber shall satisfy the specified

value.
Unit: mm
Camber Camber Camber
T L > el ; idth
2000 2000
For sheet of grade symbol in For sheet and _cg_r[l_:g&bed sheet For eoil

table 1 and sheet and corrugated
sheet of grade symhaol in table 2
under 2 000 mm in length

of grade symbol in table 2
2 000 mm or over in length

Figure 1 Application of camber

Table 23 Maximum value of camber (applicable for SGHC,
SGH340, SGH400, SGH440, SGH490 and SGH540)

Unit : mm
Width Sheet Coil
Length
Under 2 500 | 2 500 or over | 4 000 or over
to and exel.
4 000
Under 630 5 8 12 b in any 2 000
630 or over to and excl. 1 000 6 10 length
1 000 or over 5 8
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Table 24 Maximum value of camber (applicable for SGCC,
SGCH, SGCD1 to SGCD4 and SGC340 to SGC570)

Unit : mm
Width Sheet and corrugated sheet Coil
Length
Under 2 000 2 000 or over
Under 630 4 4 in any 2 000 length
630 or over 2 2in any 2 000 length

10.2 Sguareness

The squareness of the sheets and corrugated sheets shall be in accordance with
either of the f'oﬂowmg For the cormgated sheets 'n wever, it applies to the sheet

a) Method using perpendicular line The squareness of sheets and corrugated
sheets is expressed by the ratio A/B, where A indicates the distance between a
perpendicular line which is dropped at a corner point of one side and -another
rorner point of opposite side, and B indicates the length of the perpendicular
line, and the value shall not exceed 1.0 %.

B (measured width)

Figure 2 Squareness of sheet or corrugated sheet
(method using perpendicular line)

b) Method using diagonal lines Half of the absolute value of the difference
(1 X,—X;1/2) between each length of two diagonal lines (X, and X; in figure 3)
of the sheet or corrugated sheet is obtained, and the value shall not exceed 0.7 %
of the measured width of the sheet and corrugated sheet.

L (length) |

- W (measured width)

Figure 3 Squareness of sheet or corrugated sheet
(method using diagonal lines)
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10.3 Flatness
The flatness of the sheets and coils shall be as following.

a) Flatness of sheets The flatness of the sheets shall be as given in tahle 25 or
table 26. The flatness shall be measured with a sheet lying on a level block and
its value shall be obtained by subtracting the produet thickness from the
maximum strain and shall apply to the upper surface of the sheet.

Table 25 Flatness for the sheet (applicable to SGHC, SGH340,
SGH400, SGH440, SGH490 and SGH540)

Unit : mm
Nominal thick Width
Under 1250 | 1250 croverto | 1 600 or over to | 2 000 or over up to
and excl, 1 600 | and excl. 2 000 | and incl. 2 300
1.60 or over to and excl. 3.15 16 max. 18 max. 20 max. —
3.15 or over to and exel, 4.00 16 max. ==
4.00 or over to and excl. 6.00 14 max. 24 max.
6.00 13 max. 21 max.

Table 26 Flatness for the sheet (applicable to SGCC, SGCH,
SGCD1 to SGCD4 and SGC340 to SGC570)

Unit : mm
Width Type of strain®
Bow, wave Edge wave Centre buckle
Under 1 000 12 max. 8 max. 6 max.
1 000 or over to and excl. 1 250 15 max. 9 max. 8 max.
1 250 or over to and excl. 1 600 15 max. 11 max. 8 max.
1 600 or over 20 max. 13 max. 9 max.

Note ¥  Aceording to its shape and location of occurrence, the strain is categorized as follows.
Bow: curving of the whole steel sheet, either in the rolling direction or in the direction trans-
verse to the rolling direction
Wave: rippling in rolling direction of the steel sheet
Edge wave: wave appearing on the edge of steel sheet (end part in the width direction)
Centre buckle: wave appearing on the centre part of the steel sheet

table 25 or 26,

pro\nded ‘that it is not _applicable

Flatness of coils The flatness of coils shall be as _giv
1

ng the measuremen
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11 Mass and tolerances thereof
11.1 Mass of sheet and corrugated sheet

11.2 Mass of coil

The mass of coils shall be given in either the actual or the theoretical mass in

Ikllogrammes
11.3 Calculation method of mass
_The calculation method of the o mass of sheets, corrugated . sheets and coils shall be

s given in table 27,

Table 27 Calculation method of mass

Caleulation order Caleulation method Number of figures in
resultant values *

Basic masa of base metal kg/immm?) 7.85% s

Unit mass of base metal kg/m? Basic mass of base metal Rounded off to 4
[kg/imm-m?)] x nominal thickness (mm) significant figures.
Unit mass after coating kg/'m?* Unit mass of base metal Rounded off to £
(kg/m?} + coating mass constant (kg/m®) * significant figures,
Sheet |Area of sheet and corrugated Width imm) = length (mm) = 10-* | Rounded off to 4
and sheet ' m? significant figures,
“’"‘;’ Mass of a single sheet kg Unit mags after coating (kg/m*} x area (m”) Rounded off to 3
5;;:,‘ significant figures,
Mass of a single bundle * kg Mass of single sheet (kg) x number of sheets Rounded ofT Lo integral
in a single bundle of the same dimensions number of kg
Total mass kg Total mass of each bundle (kg) Integral number of kg.
Cail Unit mass of coil kg/m Unit mass after coating Rounded off to 3
(kg/m*) x width (mm) x 102 significant figures.
Mass of a single coil kg Unit mass of coil (kg/m) » length (m) Rounded off to integral
number of kg,
Total mass kg Total mass of each coil (kg) i | number of kg,

Notes * Rounding off of the numerical values shall be in accordance with rule A of JIS Z 8401

' Basi¢ mass of base metal per thickness of 1 mm x area of 1 m*

' The eoating mass constants shall be as given in table 28.

1 The width dimensions to be used for the calculation of the area of the corrugated sheet shall be those before
corrugation.

"' The number of sheets, when the bundle mass i= ified, shall be obtained by dividing the specified mass by
the mass of a single sheet of the same shape, dimensions and coating mass, to be rounded off to an integral
rumber.
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Table 28 Coating mass constants for mass caleculation

Non-alloyed coating Unit : kg/m?
Coating

mass Z06 | 208 | 210 | Z12 | Z14 | 218 | Z20 | Z22 | Z25 | Z27 | Z356 | 237 | Z45 | Z60
aymbal

Coating

mass 0.090}0.120)0.150|0.183|0.203 | 0.244 | 0.285 | 0.305 | 0.350 | 0.381 | 0.458 | 0.481 | 0.565 ] 0.722
Alloyed coating Unit * kg/m?

Coating

mass Fo4 | Fo6 | FOB | F10 | F12 | F18

symbol

Coating

mass 0.060 | 0.090(0.120)|0.150 [0.183]0.244

constant

11.4 Tolerances on theoretical mass of sheet and corrugated sheet

Tolerances on the theoretical mass of sheets and corrugated sheets, which are
expressed as the percentage obtained by dividing the difference between the theoretical
mass obtained in accordance with 11,3 and the actual mass by the theoretical mass,
shall be as given in table 29.

Table 29 Tolerances on mass

Theoretical mass of a single lot ¥ Tolerance
kg %
Under 600 * 10
600 or over to and excl. 2 000 + 7.5
2 000 or over + 5
Note ¥ Calculation shall be made regarding one lot of sheets of
the same guality, shape, dimensions and coating mass.

12 Appearance

The sheets, corrugated sheets and coils shall be free from defects detrimental to
use. However, since it is difficult to detect defects extend the entire length of coils in
general, and it has no opportunity to remove defects, the coil may contain some
irregular portions or such weld. When the treatment for irregular portion is needed,
the method may be in accordance with the agreement between the purchaser and the
supplier,

In addition, unless otherwise specified, defects on the surface shall be applied to
the one-sided surface ® of sheets, corrugated sheets and coils.

NOTE: Defects include hole, lamination, surface flaw, ete.

Note % The one-sided surface, usually, refers to a surface of the upper side in
packaging for the sheets and corrugated sheets and the outside surface
of coils for the coils.
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13 Tests
13.1 Analysis test
13.1.1 General matter of analysis test and sampling method of specimen

The chemical composition of the sheets, corrugated sheets and coils shall be obtained
by the heat analysis, and the general matters of analysis test and the sampling
method of specimens shall be in accordance with clause 8 of JIS G 0404.

13.1.2 Analytical method

The analytical method shall be in accordance with JIS G 0820.
13.2 Coating test
13.2.1 Sampling method

The sampling method for each product of same dimensions and coating mass shall
be as follows.

For the corrugated sheet, the sample shall be taken from the sheet before corrugation.

a) For the continuously coated coil or the cut length thereof, one sample sh:
taken from every 50 t or. fractlon thereaf

len .........‘_..A___p_.____________e__sals_e_!i__f_t?m_?_\m..3..'?.0_?!.E:h??_t.?.sl.r...f.reﬁlga_t_hf?g@_f_

13.2.2 Coating mass test
The coating mass test shall be as follows,
a) Test method The cnazing mass shaIl be measured on both surfaces and the

or Annex JD. However, when any doubt arises, it -s‘ha]l be in accordanoa ‘with 5.2
of JIS H 0401.

In the case of the method of Annex JD, measure each 50 t of the same
dlmensmn _same coatmg mass and fractwn thereof

b) Sampling position and size and number of test pieces The sampling
position and size and number of test pieces shall be as follows;

1) The sampling position and number of test pieces in the case of the method
in 5.2 of JIS H 0401 shall be in accordance with JC.5.2. The size of the test

2) _The sampling position and size and number of test pieces in the case of the
method in Annex JC shal] be in accordance w1th JC 5.

3)__In the case of the method in Annex JD, the test piece shall not be sampled
and measure the c011 dlrectly

13.2.3 Adhesiveness test of the coating
The adhesiveness test of the coating by the bend test shall be as follows;

#) Sampling position and size of test piece The sampling position of test
pieces shall be arbitrary in the sample. The test piece shall have a width of 75
mm to 125 mm and a suitable length of about twice the width, Unless otherwise
specified, one test piece shall be taken from the sample parallel to the rolling
direction of the base metal.
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b) Bending of test piece The test piece shall be bent manually with a vise at
180° in the longitudinal direction of the test piece as shown in figure 4 with
sandwiching the number of sheets specified in tables 6 or 7 as internal spacing.
When a hand vise is not available, other suitable means of testing may be
adopted.

Internal spacing

Figure 4 Bending direction

13.2.4 Corrosion resistance test of coating

on resistance test of coating shall be performed by any one of the

t%?!fh@l_l_he__vﬁr.fqrm?si_1_13_99_9954?_1395,v.\:!t.h.!:?zﬁﬁs_rs@mat__*??_&tti??.r!,th?y)e_rﬁb_a_?sr_
supplier, and the evaluation criteria (setting of

NOTE In the corrosion resistance test of gqa_tmg, in general, the test result s
) reported without Epemfymg evaluatmn criteria,

13.3 Mechamcal test
13.3.1 General matter

The general matters of the mechanical test shall be in accordance with clause 7
and clause 9 of JIS G 0404. In this case, the sampling method shall be Class A o

before currugat.mn The number and the sampling position of the test pieces shall be
as follows,

a) Number of test pieces One bend test piece and one tensile test piece shall be
taken from every 50 t or fraction thereof of the products of the same grade,
thickness and coating mass, respectively.

b) Sampling position of test piece The centre of the test piece shall be located
at a position of 1/4 width or near the position.

13.3.2 Bend test
The bend test shall be in accordance with 13.2.3.

The bend test may be omitted 7, however when particularly designated by the
purchaser, the test shall be per

Note " The tes_t ma_y be umltted b_v the Judgement of the manufacturer on the
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13.3.3 Tensile test
The tensile test shall be as follows.

a) Test piece The test piece shall be No. 5 test piece of JIS Z 2201, and one shall
be taken from the sample in the direction as given in table 11 and table 12.

b) Test method The test method shall be in accordance with JIS Z 2241.

¢} Thickness used for calculation of yield point or proof stress, and tensile
strength The thickness used for calculation of yield point or proof stress, and
tensile strength shall be in accordance with any of the following.

— actual measured thickness after removing the coating layer
— thickness obtained by subtracting the equivalent coating thickness from the
actual measured thickness including the coating layer

‘actual measured coating mass from the actual 1 ‘measured thickness including
the l‘:oatmg layer

—__thickness obtained by subtracting the coating thickness ¥ converted by the

Note ¥ The converted coating thickness is obtained by dividing the measured
coating mass by the coating density (7.14 g/em” for non-alloyed coating
and 7.21 g/em? for alloyed coating) and by rounding off to three decimal
places expressing in mm.

14 Inspection and re-inspection

. Inspection

11 be as follows.

si)____1_*!_9_9}59_{139.%!.ars}.ear.?}_e_ﬂ__f_!hﬁl_l_E?ﬂ!?.l.x.wz.t}?f.lﬂﬁffs 8.
e) __Dimensions shall comply with clause 9.
f)___Shapes shall comply with clause 10.
g)_Mass shall comply with clause 11.

h) _Appearance shall comply with clause 12.
14.2 Re-inspection

of the coating mass test, the coating adherence test, the bend test or the tension test,
retests may be performed for acceptance in accordance with 9.8 of JIS G 0404.

15 Marking

For each package or bundle of the sheets, corrugated sheets and coils that have
passed the inspection, the following items shall be legibly marked by a suitable
means. When agreed between the purchaser and the supplier, the following items
may be marked on individual sheet and corrugated sheet by a suitable means.
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a) Grade symbol

b) Symbol for roofing, symbol for architectural siding, and/or symbol for the
corrugated sheet (including the shape symbol for the corrugated sheet). These
symbols shall he marked af‘ter the grade symhol

c) Symbol for surface finish, symbol for skin-pass treatment and/or symbol for
chemical treatment, symbol for oiling. These symbols shall be marked when
designated by the purchaser.

d) Coating mass symbol

e) Dimensions (See 9.1. Only the nominal thickness for one sheet.)

f)  Identification number of product

g) Number of sheets or mass (May be omitted for one sheet.)

h) Manufacturer's name or its identifying brand

Marking shall be as shown in the following examples.

Example 1 Sheet
SGCC o000 Z18 0.27 X 914 % 1829

+ l 4
Cnstmg mass Nominal Width Length
thickness (mm) (mm)
(mm)
Symbols for coating surface finishes, skin-pass, chemical

treatment and oiling
Grade symbol (for commercial use)

Example 2 Coil
SGCC [ols]e]o] Z22 0.60 x 914 x

C
l ! l
Coatms mass Nominal Width Length
symbol thickness (mm) (m) when
(mm) required
Symbols for coating surface finishes, skin-pass, chemical

treatment and oiling
Grade symbol (for commercial use)

Example 3 Coil for roofmg

SGC340R OCOC 0.60 x 914 X [
l l i
Coatmg mags Nominal Width Length
symbol thickness (mm) {m) when
(mm) required
Symbols for coating surface finishes, skin-pass, chemical
treatment and oiling
Grade symbol (for structural use) + symbol for roofing
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Example 4 Corrugated sheet for architectural siding using sheet of
commercial use of hard class

SGCHA w2 218 0.27 x 762 X 1829
L i | ¢
Coating mass Nominal Width Length
symbol thickness (mm) (mm)
(mm)
Symbol of corrugated sheet (corrugated sheet W2 + small cor-
rugation)
Grade symbol (for commercial use of hard class) + symbol for architectural
siding

16 Items to be confirmed at the time of order

The purchaser and the supplier should include the following information in an

inquiry sheet and an order sheet in order to designate the requirements according to
this Standard properly.

a) Grade symbol (table 1 and table 2)

b) Dimensions (For standard nominal thickness, standard width and standard
length, table 13 and table 14. For corrugated sheets, table JB.2 and JB.3 and JIS
G 3316)

¢) Symbol for coating surface finish (table 5)

d) Skin-pass treatment

e} Coating mass symbol (table 4)

f)  Symbol for chemical treatment (table 8)

g) Symbol for oiling (table 9)

h) Maximum mass and minimum mass of one bundle or one coil of product

i) Total mass ordered

j)  Tolerance on width (table 19 and table 20 or table 21)

k) Internal diameter and external diameter for coil

1} Application, processing method, etc. when possible

17 Report

When there is a request from the purchaser beforehand, the manufacturer shall

suhm:t the mspectmn “document to the purchaser. In this case, the report shall
conform to clause 13 in JIS G 0404, In the case where there is no special designation

at
or

the_tlpg.e_ t_]f order the type pf 1ns_gectwn document sha]l be in accordance with 2. 3
3.1.B of table 1 in JIS G 0415,
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Annex JA (normative)

Nominal thickness and coating mass
symbol of sheet and coil for roofing

JA.1 Scope

and architectural siding

This Annex specifies the nominal thickness and the coating mass symbol applicable
to sheets and coils (using cold-reduced base metal) for roofing and architectural

siding.

JA.2 Applicable nominal thickness and coating mass symbol

The nominal thickness and the coating mass symbol applicable to the sheet and
coil for roofing and architectural siding shall be as given in table JA.1.

Table JA.1 Applicable nominal thickness and coating mass

symbol (cold-reduced base metal is used)

Application Applicable nominal thickness Coating mass symbol @
mm
For roofing 0.35 or over up to and incl. 1.0 Z25, 227
Over 1.0 227

For architectural siding

0.27 or over up to and inel, 0.50

218, 728, 225, 227

Over 0.50 up to and incl. 1.0

222, 725, 227

Over 1.0

227

supplier,

Note ¥ Application of Z35, Z37, Z45 and Z60 may be agreed between the purchaser and the
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Annex JB (normative)
Nominal thickness, coating mass symbol and
standard dimension for corrugated sheet

JB.1 Scope

This Annex specifies the nominal thickness, the coating mass symbol and the
standard dimensions applicable to the corrugated sheet.

JB.2 Applicable nominal thickness and coating mass symbol

The nominal thickness and coating mass symbol applicable to corrugated sheets
shall be as given in table JB.1.

Table JB.1 Applicable nominal thickness and coating mass
symbol (cold-reduced base metal is used)

Applicable nominal thickness Coating mass symbol ® Application
mm (informative)
0.11 or over to and exel, 0.16 Z12 Specific field of application
0.16 or over to and excl. 0.27 —
0.27 or over up to and incl. 0.30 Speeifie field of application

Z18, 722, 725, 227
Over 0,30 up to and inel. 0.50 Z18, 222, 225, 227 -
Over 0.50 up to and inel. 1.0 222, 225, 227

Note # App]%;:ation of Z35, Z37, Z45 and Z60 may be agreed between the purchaser and the
supplier.

JB.3 Standard dimensions
JB.3.1 Standard nominal thickness

The standard nominal thickness of the corrugated sheet shall be as given in table
JB.2. Values in parentheses shall be applied to the specific field of application for
Z12.

Table JB.2 Standard nominal thickness

Unit : mm

Standard nominal thickness
(011 (0120 (013 (014 (0.15 0.186 0.17 0.19 020
025 027 030 035 040 050 060 080 10

JB.3.2 Standard width and length of corrugated sheet before corrugation

The standard width and length of corrugated sheet before corrugation shall be as
given in table JB.3.
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Table JB.3 Standard width and standard length

Unit : mm
Standard width before Standard length
corrugation
762 1829 2134 2438 2743 3048 3353 3658
914 1820 2134 2438 2743 304B 3353 3658
1000 2 000
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Annex JC (normative)
Off-line test method for coating mass of
hot-dipped zinc-coated steel sheet and
strip using fluorescent X-ray method

JC.1 Scope

This Annex specifies the test method for measuring the coating mass of the test
piece taken from the hot-dipped zinc-coated steel sheets and strips, sheets before
corrugation using fluorescent X-ray apparatus.

JC.2 Measurement principle

The coating mass is obtained by measuring the fluorescent X-ray strength from
the coating emitted when the excited X-ray is irradiated to the specimen and comparing
it to that from the specimen of known coating mass.

JC.3 Apparatus
The apparatus shall be as given in clause 5 of JIS K 0119.

JC.4 Fluorescent X-rays to be measured

The fluorescent X-ray to be measured shall be the primary ray of ZnKa (wave
length 14.35 nm).

JC.5 Test piece
JC.5.1 Size of test piece

The test piece shall have such a size capable of being placed in a sample chamber
of the fluorescent X-ray analyzer with the area of the primary X-ray irradiation to
the test piece adjusted so as to be 314 mm? or more.

JC.5.2 Sampling position and number of test pieces

The test pieces shall be taken from the sample taken in accordance with 13.2.1.
Each one shall be taken from three positions as shown in figure JC.1 or the position
adjacent thereto in the case of a continuous zinc-coating method and each one shall
be taken from three positions as shown in figure JC.2 or the position adjacent thereto
in the case of a sheet-by-sheet zinc-coating method.
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Unit: mm Unit: mm

T Direction of coating

304
00, 50
E o d
gl
Figure JC.1 Test piece Figure JC.2 Test piece
sampling position sampling position
(for continuous (for sheet-by-sheet
zine-coating method) zinc-coating method)

JC.8 Preparation of working curve and calibration
JC.6.1 Preparation of working curve

A working curve shall be prepared as follows. As an alternative method, however,
the working curve may be prepared by obtaining the coating mass of the test piece
for X-ray measurement used in ¢) in accordance with 5.2 of JIS H 0401 without
purposely eutting out another test piece for X-ray measurement. In this case, cut out
the test piece for X-ray measurement so that the area is 1 200 mm?® or more.

a) Cut out test pieces for X-ray measurement to prepare a working curve and those
to determine the coating mass. Take each test piece from the steel sheets or
strips of the same coating type as that of the measuring object. The size of test
pieces for X-ray measurement shall be such as to fit in the sample chamber, and
the number of the test pieces cut out shall be one or two adjacent to each other.
Cut out two test pieces for X-ray measurement to determine the coating mass so
as to have an area of 1 200 mm?® or more from the both sides of the test piece for
X-ray measurement.

b} Decide which surface of the test piece for X-ray measurement to irradiate excited
X-rays, and measure the coating mass of that surface of the test piece for X-ray
measurement to determine the coating mass in accordance with 5.2 of JIS
H 0401. In this case, in order to prevent the coating layer from elution, use
measures such as applying lacquer to the opposite side of the measurement
surface and drying, or mounting a broad tape. Obtain the coating mass of the
surface of the test piece for X-ray measurement irradiated with excited X-rays by
averaging the coating masses of two test pieces.

¢) Place the test piece for X-ray measurement in the apparatus and measure the
strength of fluorescent X-rays emitted by irradiating excited X-rays under the
condition set in JC.7 a).
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d) Using three or more test pieces for X-ray measurement various in coating mass,
prepare the working curve based on the relationship between their strengths of
fluorescent X-rays and coating masses.

JC.6.2 Calibration of working curve

Calibrate the working curve by placing test pieces for calibration various in coating
mass in the apparatus and periodically !’ measuring their strengths of fluorescent
X-rays or converted values of coating mass.

Note ! Measurement every 8 h, or every day is preferable.

JC.7 Procedure
The procedure shall be as follows.

a) Place the test piece of the minimum coating mass symbol among those to be
measured in the apparatus, adjust the condition so that the relative standard
deviation ¥ when measured consecutively ten times becomes 1 % or less and
capable of reading the coating mass to the nearest 0.1 g/m®. When the X-ray
strength is measured by count and the count number is 10 000 or over, however,
duplicate measurements shall not be required.

Note ? The quotient obtained by dividing the standard deviation of measured
values by the mean value (see JIS K 0211).

In the case of measuring a coating mass less than that of coating mass symbol
used when the condition has been adjusted, confirm the above condition is
satisfied using the test piece of relevant coating mass symbol. If the above
condition is not fulfilled, readjust the condition.

b) Mount the test piece in the sample chamber correctly.

¢) Irradiate the test piece with X-rays under the adjusted condition, and measure
the fluorescent X-ray strength.

d) Convert the fluorescent X-ray strength to the coating mass per 1 m? (one side,
g/m?) using the working curve.

e) Repeat procedures b) to d) also on the back surface of the test piece to obtain the
coating mass, take the total of the coating masses of front surface and back
surface as the coating mass of the test piece (both sides, g/m?).

JC.8 Check of apparatus

Check the apparatus properly. Checking items shall be in accordance with clause
15 of JIS K 0119 and further check whether or not the measurement result by the
apparatus is normal by comparing the coating mass measurement result with the
measured value obtained in accordance with 5.2 of JIS H 0401.
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Annex JD (normative)
Online test method for coating mass
of hot-dipped zinc-coated steel strip

using fluorescent X-ray method

JD.1 Scope

This Annex specifies the test method for measuring coating mass of hot-dipped
zinc-coated steel strip using the fluorescent X-ray apparatus installed in a
manufacturing line.

Warning: When measurement and maintenance of an apparatus are carried
out based on this Annex, appropriate safety measures shall be taken.
Especially, to avoid exposure to radioactive ray, strict controls shall
be placed on safety.

NOTE: The law and regulation concerning installation and handling of the
apparatus used in this Annex include Industrial Safety and Health Act,
Ordinance on Prevention of lonizing Radiation Hazards, etc.

JD.2 Measurement principle

The coating mass is obtained by measuring the fluorescent X-ray strength from
the coating emitted when the excited X-ray (including y ray) is irradiated to the coil
and comparing it to that from the specimen of known coating mass.

JD.3 Apparatus

The apparatus consists of X-ray generation part, spectroscopy-detection-counting
part and system controlling-data processing part as follows. Install the apparatus in
the place free from temperature and humidity changes which eould significantly
affect measurement results.

JD.3.1 X-ray generation part

The X-ray generation part shall be such that it is capable of irradiating the
position of the coil specified in JD.6.3 with excited X-ray (including y ray) directly.

JD.3.2 Spectroscopy-detection-counting part

The spectroscopy-detection-counting part shall be such that it is capable of measuring
strength of fluorescent X-ray generated at the measuring position specified in JD.6.3.

JD.3.3 System controlling-data processing part

The system controlling-data processing part shall be such that it is capable of
controlling the X-ray generation part and spectroscopy-detection-counting part to
make possible measurement of the strength of fluorescent X-ray generated by
irradiation the position specified in JD.6.3 with excited X-ray (including y ray) at
and capable of recording the measurement results correspond to the irradiated position.

PROTECTED BY COFYRIGHT

Accessed by BLUESCOPE STEEL LIMITED on 10 Sep 2015 (Document currency not guarantesed when printed)

31
G 3302 : 2010

JD.4 Fluorescent X-ray to be measured

The fluorescent X-ray to be measured shall be a primary ray of ZnKa (wave length
14.35 nm). For correcting the distance between the measurement surface and the
apparatus, however, X-rays of other wave length may be measured simultaneously.

JD.5 Preparation of working curve and calibration
JD.5.1 Preparation of working curve

A working curve shall be prepared as follows. As an alternative method, however,
the working curve may be prepared by obtaining the coating mass of the test piece
used in ¢) for X-ray measurement in accordance with 5.2 of JIS H 0401 without
purposely cutting out another test piece for X-ray measurement. In this case, the
area of the test piece cut out for X-ray measurement shall be 1 200 mm? or more.

a) Cut out test pieces for X-ray measurement to prepare a working curve and those
to determine the coating mass. Take each test piece from the sheets or coils of
the same coating type as that of the measuring object. The size of test pieces for
X-ray measurement shall be such as to fit in the sample chamber, and the
number of the test pieces cut out shall be one or two adjacent to each other. Cut
out two test pieces for X-ray measurement to determine the coating mass so as
to have a size of 1 200 mm? or more from the both sides of the test piece for
X-ray measurement.

b) Fix previously the surface of the test piece for excited X-ray (including y ray)
measurement to radiate excited X-rays, and measure the coating mass of that
surface of the test piece for X-ray (including y ray) measurement to determine the
coating mass in accordance with 5.2 of JIS H 0401. In this case, in order to
prevent solve out of coating layer, use measures such as to apply lacquer to the
opposite side of the measurement surface and dry, or to mount a broad tape.
Obtain the coating mass of the surface of the test piece for X-ray measurement
irradiated with excited X-rays by averaging the coating masses of two test pieces.

¢) Place the test piece for X-ray measurement in the apparatus and measure the
strength of fluorescent X-rays emitted by the irradiation of excited X-rays
(including y ray) under the conditions specified in JD.6.4 a).

d} Using three or more test pieces for X-ray measurement with various coating
masses, prepare the working curve based on the relationship between their
strengths of fluorescent X-rays and coating masses.

JD.5.2 Calibration of working curve

Calibrate the working curve in accordance with JC.6.2.
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JD.6 Measurement method
JD.6.1 Measurement surface

The surface of eoil of which coating mass is to be measured shall be free from
adherence of stain or metal powder which could affect significantly measurement
results. The distance and inclination between the measurement surface and the
apparatus shall be the same as those at the time when test pieces for X-ray
measurement iz measured. If any deviation of the distance and inclination between
the measurement surface and the apparatus which can affect significantly measurement
results oceurs, correct the effect.

JD.6.2 Measuring mode
The mode of measuring a coating mass shall be either one of the following.

One method is that for measuring by fixing the apparatus at the specified position
of coil in width direction (hereafter referred to as “fixed point mode”) during irradiating
X-ray to measure the coating mass of coil.

Another method is that for measuring by moving the apparatus at constant speed
in the width direction of coil (hereafter referred to as “scan mode”). Which method to
choose is decided by the manufacturer.

JD.6.3 Measuring position of coating mass

The measuring position of coil in the width direction shall be as shown in figure
JD.1 a) in the case of fixed point mode and as shown in figure JD.1 b) in the case of
scan mode. In the case of the fixed point mode, measure the coating mass at each of
three positions where the distance from both side edges (ends of the width direction)
of the coil to the outside edge of X-ray beam becomes 50.3 mm and the centre of the
X-ray beam coincide with the centre of board width witHin £15 mm. In the case of
the scan mode, move the apparatus at a constant speed in the direction of coil width,
and measure the coating mass at each of three positions within the measuring ranges
(A) shown in figure JD.1 b). In this case, the measuring ranges on the edge sides
show the positions of the outside edge of X-ray beam and the centre of the board
width shows the centre of the X-ray beam.

Measure the coating mass on both sides of a coil. The measuring position in the
width direction of the front surface of a coil shall be the same as that of the back
surface and the measuring position in the length direction of front surface shall be
as near as possible to that of back surface.
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Unit: mm
Coating direction

T | b
o

Edge

A: measuring range (30 to 120)
B: measurement starting position (50 to 110)

a) In the case of fixed point mode b) In the case of scan mode

Figure JD.1 Measuring position of coating mass

JD.6.4 Measurement
The measurement shall be as follows;

a) The measuring time of the one part shall be under four seconds. Place the test
piece of the minimum coating mass symbol among those to be measured in the
apparatus, adjust the condition so that the relative standard deviation ' when
measured consecutively ten times on the product line setting the apparatus
becomes 1 % or less and capable of reading the coating mass to the nearest
0.1 g/m? When the X-ray strength is measured by count and the count number
iz 1D 000 or over, however, duplicate measurements shall not be required.

Note ! The guotient obtained by dividing the standard deviation of measured
values by the mean value (see JIS K 0211).

In the case of measuring a coating mass less than that of coating mass symbol
used when the condition has been adjusted, confirm the above condition is
satisfied using the test piece of relevant coating mass symbol. If the above
condition is not fulfilled, readjust the condition.

b) Irradiate the test piece with X-rays under the adjusted condition, and measure
the fluorescent X-ray strength.

¢) Convert the fluorescent X-ray strength to the coating mass per 1 m* (one side,
g/m?) using the working curve.

In addition, when the area of the coil is changed for skin-pass after coating
mass measurement, it shall be corrected using change ratio of the area.
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d)

Take the total of the coating masses of front surface and back surface as the

coating mass of the one part of the test piece (both sides, g/m?}.
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Obtain the average coating mass and the minimum coating mass using coating
mass values at three positions in arbitrary one path *. The path number, however,

may be plural and the average coating mass and the minimum coating mass in the

.6.5 Measured value of coating mass
case of using plural paths are the average of all measured values and the minimum

coating mass among all measured values, respectively.

part from the coil edge at the arbitrary poesition in the coil to opposite

Note 2 One path means the measurement while moving the X-ray generation
side edge in one direction.

The temperature and humidity of the place where the apparatus is installed do

Check the apparatus properly. Items to be checked shall be in accordance with
not affect significantly measurement.

clause 15 of JIS K 0119 with the following.

JD.7 Check of apparatus

a)

{pajupd uaym

The distance and ineclination between the coil and the apparatus shall be
constant at the time of measurement,

b)

(pajuud uaym

The distance and inclination between the test piece and the apparatus at the

time of calibration shall be the same as those at the time of measurement of the

coil.
method are normal by comparing to results according to other measurement

The measurement results of coating mass with the apparatus according to this
method [Annex JC or 5.2 of JIS H 0401].

The apparatus moves at constant speed in the case of scan mode.
The apparatus measures the coaling mass under the specified condition,
fi The stain of the apparatus does not affect the measurement.

c)
d)
e)
g
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JIS K 0211 Technical terms for analytical chemistry (General part)
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