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Foreword

This document was drafted in accordance with the rules given in GB/T 1.1-2020

"Directives for standardization—Part 1: Rules for the structure and drafting of

standardization documents".

This document replaces GB/T 6728-2017 "Cold-formed hollow structural steel sections"

and GB/T 6723-2017 "General cold-formed open steel sections". This document is based on

GB/T 6728-2017 and incorporates the contents of GB/T 6723-2017. Compared with GB/T

6728-2017, in addition to structural adjustments and editorial changes, the main technical

changes are as follows:

— Added dimensions and specifications for steel sections (see Table 1, Table 2, Table

3);

— Changed the measurement positions for steel sections (see Table 5, Table 6, Table

20);

— Added requirements for out-of-roundness of circular steel sections (see Table 24);

— Added requirements for laser cutting or plasma cutting (see 6.3.3);

— Changed requirements for steel grades and chemical composition (see 6.5, 9.1 of

GB/T 6728—2017);

— Added manufacturing process (see 6.7);

— Added mechanical property requirements (see 6.8);

— Changed requirements for galvanized layer weight (see 6.11, 9.2 of GB/T 6728—

2017);

——Added re-inspection and judgment rules for galvanized layer weight (see 8.3);

——Changed the requirements for allowable wall thickness deviation (see Appendix B,

5.6 of GB/T 6728—2017).

Attention is drawn to the possibility that some of the elements of this document may be

the subject of patent rights. The issuing body of this document shall not be held responsible

for identifying any or all such patent rights.

This document was proposed by the China Iron and Steel Industry Association.

This document is under the jurisdiction of the National Technical Committee on Steel of

Standardization Administration of China (SAC/TC 183).

Drafting organizations of this document: Tianjin Youfa Steel Pipe Group Co., Ltd.,

Handan Zhengda Steel Pipe Group Co., Ltd., Tianjin Yuantai Derun Steel Pipe
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Manufacturing Group Co., Ltd., Wuhan Iron and Steel Jiangbei Group Cold-Formed Steel

Co., Ltd., Foshan Dinglian Steel Pipe Co., Ltd., Foshan Sanshui Zhenhong Steel Products Co.,

Ltd., Laiwu Fangyuan Metal Products Co., Ltd., China Construction Steel Structure Corp.

Ltd., China Metallurgical Information and Standardization Institute, Shanxi Dingrong Cold-

Formed Steel Co., Ltd.

Main drafters of this document: Li Xiangdong, Li Bingshang, Song Yuguang, Wang

Yuanzhi, Liu Kaisong, Ruan Jiangang, Zhao Fuliang, Fan Zhigang, Ye Zhuolin, Xing

Xiaocheng, Chen Zhenming, Fan Tiezheng, Liu Baoshi, Niu Yun, Guo Yong, Wang Yujie,

Xiao Lin, Sheng Zhenjian, Fan Zhiqiang, Zheng Guangquan, Jiang Xiaojie, Xia Linyin, Xu

Haochi, Huang Yalian, Guan Zhongchun, Zhai Yongli, Wang Yalin.

The previous versions of the document replaced by this document are as follows:

——GB/T 6723, first published in 1986, first revision in 2002, second revision in 2017.

——GB/T 6728, first published in 1986, first revision in 2002, second revision in 2017.
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Cold-formed steel sections for structural purposes

1 Scope

This document specifies the ordering content, classification, codes, technical

requirements, inspection rules, packaging, marking, transportation, storage, and quality

certificates for cold-formed steel sections for structural purposes (hereinafter referred to as

steel sections), and describes the corresponding test methods.

This document is applicable to general cold-formed open steel sections (hereinafter

referred to as open steel sections), and circular, rectangular, and square cold-formed closed

steel sections (hereinafter referred to as closed steel sections) produced from cold-rolled or

hot-rolled steel sheets and strips on continuous roll-forming units; it is also applicable to

continuous hot-dip galvanized steel sections (hereinafter referred to as galvanized steel

sections).

This document is not applicable to steel sections cold-formed and welded from

galvanized steel sheets and strips.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this

document and are indispensable for its application. For dated references, only the edition

cited applies. For undated references, the latest edition of the referenced document (including

any amendments) applies.

GB/T 222 Permissible deviations for chemical composition of steel products

GB/T 228.1 Metallic materials—Tensile testing—Part 1: Method of test at room

temperature

GB/T 229 Metallic materials—Charpy pendulum impact test method

GB/T 470-2008 Zinc ingots

GB/T 699 Quality carbon structural steels

GB/T 700 Carbon structural steels

GB/T 709 Dimensions, shape, weight and tolerances for hot-rolled steel plates and strips

GB/T 714 Structural steel for bridge

GB/T 1591 High strength low alloy structural steels
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GB/T 2101 General provisions for acceptance, packaging, marking and certification of

section steel

GB/T 2102 Acceptance, packaging, marking and certification of steel pipes

GB/T 2975 Steel and steel products—Location and preparation of samples and test

pieces for mechanical testing

GB/T 3280 Cold rolled stainless steel plate, sheet and strip

GB/T 4171 Atmospheric corrosion resisting structural steel

GB/T 8170 Rules of rounding off for numerical values and expression and judgement of

limiting values

GB/T 20066 Steel and iron - Sampling and preparation of samples for the determination

of chemical composition

GB/T 20878 Stainless steel - Grades and chemical composition

GB/T 33162 Hot-rolled steel plates and strips for cold formed steel sections

3 Terms and definitions

The following terms and definitions apply to this document.

3.1 free edge

An edge in an open steel section that has a rounded corner �角 at only one end.

3.2 non-free edge

An edge in an open steel section that has rounded corners ( � corners) at both ends.

4 Ordering information

Contracts or orders placed under this document shall include the following information:

a) Number of this document;

b) Product name;

c) Steel grade;

d) Delivery weight;

e) Dimensions and shape;

f) Special requirements.
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5 Classification and codes

5.1 Closed steel sections are classified by shape into square, rectangular, and circular,

with the following codes:

a) Square steel section (also referred to as square tube): F;

b) Rectangular steel section (also referred to as rectangular tube): J;

c) Circular steel section (also referred to as circular tube): Y (or � );

5.2 Open steel sections are classified into 9 types by cross-sectional shape, with the

following codes:

a) Cold-formed equal-leg angle steel: JD;

b) Cold-formed unequal-leg angle steel: JB;

c) Cold-formed equal-leg channel steel: CD;

d) Cold-formed unequal-leg channel steel: CB;

e) Cold-formed inward-lipped channel steel: CN;

f) Cold-formed outward-lipped channel steel: CW;

g) Cold-formed Z-section steel: Z;

h) Cold-formed lipped Z -section steel: ZJ ;

i) Cold-formed lipped equal-leg angle steel: JJ.

6 Technical Requirements

6.1 Cross-section, Dimensions and Permissible Deviations

6.1.1 Closed Steel Sections

6.1.1.1 The cross-section of square steel sections is shown in Figure 1. The cross-

sectional dimensions, permissible deviations, theoretical weight, cross-sectional area, and

section properties shall comply with the provisions of Table 1. The cross-sectional area,

section property parameters, and surface area per meter are for reference only.

6.1.1.2 The cross-section of rectangular steel sections is shown in Figure 2. The cross-

sectional dimensions, permissible deviations, theoretical weight, cross-sectional area, and

section properties shall comply with the provisions of Table 2. The cross-sectional area,

section property parameters, and surface area per meter are for reference only.

6.1.1.3 The cross-section of circular steel sections is shown in Figure 3. The cross-

sectional dimensions, permissible deviations, theoretical weight, cross-sectional area, and
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section properties shall comply with the provisions of Table 3. The cross-sectional area,

section property parameters, and surface area per meter are for reference only.

6.1.1.4 The section properties of closed steel sections may be calculated by referring to

Appendix A. Upon agreement between the supplier and the purchaser and specified in the

contract, steel sections with dimensions and permissible deviations other than those specified

in Table 1, Table 2, and Table 3 may be provided.

6.1.1.5 The permissible deviations for the wall thickness of closed steel sections shall

comply with the provisions of Appendix B.

Explanation of symbols:

� — side length;

� —wall thickness;

� — outer arc radius;

� — inner arc radius;

Figure 1 Square steel section

Explanation of symbols:
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�  −− long side length;

�1 −− Short side length;

� _____wall thickness;

� —outer arc radius;

� —inner arc radius;

Fig. 2 Rectangular steel section
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6.1.1.6 The external corner radius � (or �1、�2 ) of closed steel sections shall comply

with the provisions of Table 4. The measurement method for � (or �1、�2 ) shall be as

specified in Figure 4 or by using a radius gauge; in case of dispute, the external corner radius

� shall prevail. Upon agreement between the supplier and the purchaser and specified in the

contract, requirements for the consistency of the external corner radius may be stipulated.

� − �

� − � Enlarged

Key to symbols:

B —— side length;

�  − —wall thickness;

�  − — external corner radius;

�1、�2 — length of the corner region.

Figure 4 External corner profile of square or rectangular cold-formed closed steel

sections

Table 4 External corner radius � (or �1、�2 ) values

Nominal thickness �

/mm

Carbon steel �eH ≤

320MPa

Low-alloy steel �eH >

320MPa

� ≤ 3 (1.0~2.5)t (1.5~2.5) �

3 < � ≤ 6 (1.5~2.5)t (2.0~3.0)t

6 < � ≤ 10 2.0 ∼ 3.0 � (2.0~3.5)t

� > 10 (2.0~3.5)t (2.5~4.0)t

Note: �eH is the upper yield strength.
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6.1.1.7 The convexity/concavity of the flat portion of the section steel �1 , �2 shall not

exceed 0.6% of the side length, with a minimum value of 0.4 mm . The measurement method

is shown in Figure 5.

� → � Enlarged � → � Enlarged

Key to symbols:

�1、�2 — length of the corner region;

�1、�2 — convexity/concavity of the flat portion;

B — side length (for square section steel);

H — long side length (for rectangular section steel).

Figure 5 Schematic diagram of convexity/concavity of square or rectangular section

steel

6.1.1.8 The deviation of the corner angle � of the section steel shall not be greater than

± 1.5∘ ; see Figure 6 for the measurement method.

Key to symbols:

� — corner angle.

Figure 6 Corner angle

6.1.1.9 The measurement positions for section steel dimensions shall comply with the

provisions of Table 5 or Table 6.

Table 5 Measurement positions for square or rectangular section steel

Dimensions in millimeters
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Nominal side length of square or

rectangular steel section

Measuring position distance from the

end, not less than

� � ≤ 100 200

100 < � � ≤ 300 300

300 < � � ≤ 500 400

� � > 500 Agreement

Note: � is the long side length of rectangular steel section; � is the side length of square

steel section.

Table 6 Measurement positions for circular steel sections

Dimensions in millimeters

Nominal outside diameter of circular steel

section �

Measurement position from end, not

less than

� ≤ 114 100

114 < � ≤ 273 200

273 < � ≤ 508 400

� > 508 Agreement

6.1.2 Open-section steel

6.1.2.1 Cross-sectional shapes and designation symbols
The cross-sectional shapes and designation symbols for open-section steel are shown in

Figures 7 to 15. Subject to agreement between the supplier and the purchaser and specified in

the contract, steel sections other than those listed in Figures 7 to 15 may be supplied.

6.1.2.2 Dimensions, theoretical weight, cross-sectional area, and section properties
The dimensions, theoretical weight, cross-sectional area, and main parameters of open-

section steel are shown in Tables 7 to 15. The cross-sectional area and section property

parameters are for reference only.
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Subject to agreement between the supplier and the purchaser and specified in the

contract, steel sections with dimensions other than those listed in Tables 7 to 15 may be

supplied, with parameters determined by mutual agreement.

Explanation of symbols:

�JD —width of equal angle leg;

�1  − — leg thickness;

� — external fillet radius;

� — center of gravity origin.

Figure 7 Cold-formed equal angle steel (JD)

Explanation of symbols:

�JB —width of long leg of unequal angle;

�JB —width of short leg of unequal angle;

�1 — leg thickness;

R —— outer arc radius.

Fig. 8 Cold-formed unequal angle steel (JB)
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Explanation of symbols:

�CD —— flange width of equal channel steel;

�CD —— height of equal channel steel;

+ —— thickness of flange;

R —— outer arc radius.

Fig. 9 Cold-formed equal channel steel (CD)

Explanation of symbols:

�CB ——width of long flange of unequal channel steel;

�CB ——width of short flange of unequal channel steel (free flange);

�CB —— height of unequal channel steel;

�1  − —— thickness of flange;

� —— outer arc radius.

Fig. 10 Cold-formed unequal channel steel (CB)
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Explanation of symbols:

�CN —width of the lipped channel steel flange;

�CN — height of the lipped channel steel;

�CN — height of the inner lip of the lipped channel steel (free edge);

�1  − — thickness of the flange;

� — outer arc radius.

Figure 11 Cold-formed lipped channel steel (CN)

Explanation of symbols:

�CW —width of the outer-lipped channel steel flange;

�CW — height of the outer-lipped channel steel;

�CW — height of the outer lip of the outer-lipped channel steel (free edge);

�1  − — thickness of the flange;

� — outer lip arc radius.

Figure 12 Cold-formed outer-lipped channel steel (CW)
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Explanation of symbols:

�Z =− � —width of the upper flange of the section steel;

�Z  −  Z— width of the lower flange of the section steel (free edge)

�Z — Z-section height;

�1  − flange thickness;

� — outer arc radius.

Fig. 13 Cold-formed � section ( � )

Key to symbols:

�ZJ — lipped Z section flange width;

�ZJ — lipped Z section height;

�ZJ — lipped Z section lip height (free edge);

�1  − — flange thickness;

� — outer arc radius.

Fig. 14 Cold-formed lipped � section ( ��
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Key to symbols:

�JJ — lipped equal angle section flange width;

�JJ — lipped equal angle section lip height (free edge);

�1 — flange thickness;

� — outer arc radius.

Fig. 15 Lipped equal angle steel (JJ)
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6.1.2.3 Outer corner radius of open sections
The outer corner radius of the bent portion shall comply with the provisions of Table 16.

Upon agreement between the supplier and the purchaser and specified in the contract, open

sections with other outer corner radii may also be supplied.

Table 16 Outer corner radius of open sections

Unit in millimeters

Upper yield strength grade/MPa Outer arc radius �

Wall thickness �

� ≤ 4.0 4.0 < � ≤ 12.0 12.0

235 1.5 ∼ 2.5 � 2.0 ∼ 3.0 � 2.5 ∼ 3.5 �

355,390 2.0 ∼ 3.0 � 2.0 ∼ 3.5 � (2.5~4.0) �

420, 460 2.0 ∼ 3.0 � 2.5 ∼ 4.0 �

Grade 500 and above Agreement between supplier and purchaser

6.1.2.4 Permissible deviations for dimensions of open steel sections
6.1.2.4.1 The permissible deviations for the length of non-free edges of open steel

sections shall comply with the provisions of Table 17.

Table 17 Permissible deviations for length of non-free edges of open steel sections

Unit: mm

Nominal

edge thickness �1

Edge length

≤40 >40~100 >100~200 >200~400 >400

≤4.0 ±0.50 ±0.75 ±1.00 - -

>4.0~8.0 - ±1.00 ±1.50 ±2.00 ±2.50

>8.0~12.0 - - ±2.00 ±2.50 ±3.00

>12.0~19.0 - - - ±3.00 ±3.50

6.1.2.4.2 The permissible deviation of the free edge length of open-section steel shall

comply with the provisions of Table 18.

Table 18 Permissible deviation of free edge length of open-section steel
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Unit: mm

Nominal

edge thickness �1

Edge length

≤40 >40~100 >100~200 >200~300 >300

≤4.0 ±1.00 ±1.00 ±1.50 - -

>4.0~8.0 ±1.25 ±1.50 ±2.00 ±2.00 -

>8.0~12.0 - ±2.00 ±2.50 ±2.50 ±3.00

>12.0 - - - ±3.00 ±3.50

6.1.2.4.3 When the nominal dimensions of two free edge lengths are equal, the

difference between their actual dimensions shall not exceed 75% of the tolerance. When the

nominal dimensions of two free edge lengths are unequal, the permissible deviation of the

larger edge length shall apply.

6.1.2.4.4 The permissible deviation of the edge thickness of the flat part of open-section

steel shall comply with the provisions of Appendix B. For open-section steel with an edge

thickness greater than 3 mm , the reduction in edge thickness in the bending angle area (inner

and outer arc radius areas) shall not exceed 10% of the nominal wall thickness of the steel.

For open-section steel with an edge thickness not greater than 3 mm , the bending angle area

is generally not subject to measurement requirements; if the purchaser has requirements, it

shall be agreed upon by both the supplier and the purchaser.

6.1.2.5 Permissible deviation of bending angle for open-section steel
The permissible deviation of the bending angle shall comply with the provisions of

Table 19.

Table 19 Permissible deviation of bending angle for open-section steel

Shorter side length/mm Permissible deviation

/ ​ ∘

≤ 10 ±3.0

>10~40 ±2.0

>40~80 ±1.5
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>80 ±1.0

6.1.2.6 Measurement locations
The measurement locations for the dimensions of open steel sections shall comply with

the provisions of Table 20. Subject to agreement between the supplier and the purchaser and

specified in the contract, products with end-shaped sections may also be supplied, with

specific measurement locations and methods agreed upon by both parties.

Table 20 Measurement locations for open steel sections

Unit in millimeters

Maximum side length of open-section

steel

Measurement position from the end, not

less than

≤100 200

>100~300 300

>300~500 400

>500 Agreement

6.2 Length and Permissible Deviations

6.2.1 Closed Section Steel

6.2.1.1 The delivery length of closed section steel is usually 4000 mm ∼ 12000 mm .

Other lengths may be supplied upon agreement between the supplier and the purchaser.

6.2.1.2 When closed section steel is delivered in fixed or multiple lengths, it shall be

specified in the contract. The permissible deviations in length shall comply with the

provisions of Table 21. If the fixed length precision is not specified in the contract, it shall be

delivered as standard fixed length.

Table 21 Fixed Length and Permissible Deviations

Unit: mm

Fixed length accuracy Length Permissible deviation

Standard fixed length 4000~12000 +50 0

Precision fixed length 4000~6000 +5 0
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>6 000~12 000 +10 0

6.2.1.3 Closed-section steel is not allowed to be delivered with butt joints. Short lengths

and random lengths of not less than 2000 mm are permitted. The weight of short and random

length pipes shall not exceed 5% of the total delivery quantity. For steel sections with a

theoretical weight greater than 20 kg/m , it shall not exceed 10% of the total delivery quantity.

6.2.2 Open-section steel

6.2.2.1 Open-section steel is usually supplied in lengths of 4000 mm ∼ 16000 mm .

Upon agreement between the supplier and the purchaser and specified in the contract, steel

sections exceeding the above-specified lengths may also be supplied.

6.2.2.2 When open-section steel is delivered in fixed or multiple lengths, it shall be

specified in the contract. When delivered in fixed or multiple lengths, the permissible length

deviation shall comply with the provisions of Table 22. If the fixed length precision is not

specified in the contract, it shall be delivered as standard fixed lengths.

Table 22 Permissible length deviation

Unit in millimeters

Cut-to-length accuracy Length Permissible deviation

Standard cut-to-length 4000~16000 +50 0

Precision cut-to-length 4000~8000 +5 0

>8 000~16 000 +10 0

6.2.2.3 Open cold-formed steel sections may be delivered in short lengths or non-fixed

lengths not less than 2000 mm, or as sections with butt joints (circumferential welds),

provided that the purchaser removes the butt joints (circumferential welds) during use. The

weight of short-length and non-fixed-length sections shall not exceed 5% of the total delivery

quantity.

6.3 Shape

6.3.1 Closed sections

6.3.1.1 The camber of the section shall not exceed 2 mm per meter, and the total camber

shall not exceed 0.15% of the total length. See Figure 16 for the measurement method.
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Key to symbols:

L—length;

e—camber.

Figure 16 Determination of camber deviation

6.3.1.2 Upon agreement between the supplier and the purchaser and specified in the

contract, the twist of closed cold-formed sections may be measured on a platform. The

measurement method shall be as shown in Figure 17, and the measured value shall be less

than the � value and calculated according to formula (1):

� = 2 + � × 0.5/1000  (1)

Where:

� —twist, in millimeters (mm);

� —length, in millimeters (mm).

Figure 17 Schematic diagram of twist measurement for square or rectangular sections

Key to symbols:

� —twist.

6.3.1.3 The ends of the sections shall be cut square, and the cutting deviation shall

comply with the provisions of Table 23. Minor deformation and burrs caused by the cutting

method are permitted.

Table 23 Provisions for sawing inclination

Unit in millimeters

Maximum nominal side length (or nominal outer Sawing deviation, less
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diameter) than

≤100 2

>100~300 4

>300~500 6

>500 Agreement

6.3.1.4 The out-of-roundness of circular section steel (the difference between the

maximum and minimum measured outer diameters in the same cross-section) shall comply

with the requirements of Table 24.

Table 24 Out-of-roundness of circular section steel

Unit in millimeters

Nominal

diameter (DN)

Nominal

outside diameter

(D)

Out-of-roundness not greater than

15 21.0(21.3) 0.30

20 26.8(26.9) 0.35

25 33.5(33.7) 0.40

32 42.3(42.4) 0.40

40 48.0(48.3) 0.50

50 60.0(60.3) 0.60

65 75.5(76.1) 0.60

80 88.5(88.9) 0.70

100 114.0(114.3) 0.80

125 140.0(139.7) 1.00

150 165.1(168.3) 1.20

200 219.0(219.1) 1.60
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- >219.1 Out-of-roundness of round steel ends: When

� ≤ 610 , 0.5%� ; When 610 < � ≤ 1219 , and:

When −− �/� ≤ 75 , 1%� or 13, whichever is

smaller; When −− �/� > 75 , by agreement; When

� > 1219 , determined by negotiation between the

supplier and the purchaser

Note 1: Nominal diameter (DN) is a code for internal diameter, and its value is not used

for calculation. Note 2: In nominal outside diameter (D), values in brackets are Series 1, and

values outside brackets are Series 2.

6.3.2 Open-section steel profiles

6.3.2.1 The camber of the steel profile shall not exceed 2 mm per meter, and the total

camber shall not exceed 0.2% of the total length.

6.3.2.2 The convexity or concavity of the flat parts of the steel profile shall not exceed

0.6% of the corresponding side length, with a minimum of 0.4 mm.

6.3.2.3 Upon agreement between the supplier and the purchaser and specified in the

contract, the twist of open cold-formed steel profiles may be measured. Measurement shall be

performed on a platform, and the measured value shall be less than the � value, calculated

according to formula (1):

� = 2 + � × 0.5/1000  (1)

Where:

� — twist, in millimeters (mm);

� — length, in millimeters (mm);

6.3.2.4 The ends of the steel profile shall be cut square; minor deformations and burrs

caused by cutting are permitted.

6.3.3 Requirements for thermal cutting of steel profiles

For open and closed cold-formed steel profile products using online thermal cutting

processes such as laser cutting or plasma arc cutting, minor cutting striations, dross, and

piercing notches are permitted. When the total side length of the open or closed steel profile

exceeds 700 mm , more than two piercing notches are permitted on the same cutting cross-

section.
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Note 1: Striations refer to the marks left on the cut surface of the workpiece after the

cutting jet removes material during the cutting process.

Note 2: Dross refers to the solidified residue that adheres to the lower edge of the cut

surface when molten metal is blown away at high speed during fusion cutting (e.g., plasma

arc cutting, laser cutting).

6.4 Weight and permissible deviations

Steel profiles shall be delivered based on actual weight. Upon request by the purchaser

and agreement between the supplier and the purchaser, and specified in the contract, delivery

may also be based on theoretical weight.

When delivered based on theoretical weight, if the total side length of the steel profile

does not exceed 1600 mm , the permissible deviation between the actual weight and

theoretical weight of each batch of steel profiles shall be −6% ∼+ 10% . When the total side

length of the steel profile exceeds 1600 mm , the permissible deviation between the actual

weight and theoretical weight of each batch of steel profiles shall be −4% ∼+ 6% .

6.5 Grade and chemical composition

6.5.1 The grades and chemical compositions (heat analysis) of raw materials and section

steel shall comply with the provisions of GB/T 699, GB/T 700, GB/T 714, GB/T 1591, GB/T

3280, GB/T 4171, GB/T 20878, GB/T 33162, etc. Upon request by the purchaser, through

negotiation between the supplier and the purchaser, and specified in the contract, section steel

of other grades may also be provided.

6.5.2 Section steel shall be accepted based on heat analysis. When the purchaser requires

product analysis, it shall be specified in the contract. The permissible deviations of the

chemical composition of the finished section steel shall comply with the provisions of GB/T

222.

6.5.3 Zinc ingots for galvanizing shall comply with the provisions for grade Zn99.995 or

Zn99.99 in GB/T 470-2008.

6.6 Raw Materials

6.6.1 Dimensional deviations of raw steel strips shall comply with the provisions of the

corresponding material standards. When not specified in the material standards, they shall

comply with the provisions of GB/T 709.
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6.6.2 Before galvanizing, section steel shall be inspected for dimensions, shape, surface,

and mechanical properties.

6.7 Manufacturing Process

6.7.1 Closed section steel is usually produced by a continuous roll cold-forming process.

However, for closed section steel with a wall thickness of 18 mm and above, a secondary

forming process may also be used.

6.7.2 Open section steel is usually produced by a continuous roll cold-forming process,

and may also be produced by stamping or bending processes.

6.7.3 The welding process for closed section steel may adopt straight-seam high-

frequency electric welding, straight-seam submerged arc welding, or spiral-seam submerged

arc welding, etc.

6.8 Mechanical Properties

6.8.1 The yield strength, tensile strength, and elongation after fracture of section steel

shall comply with the provisions of Table 25. The mechanical properties of Q195, Q215,

stainless steel, or other steel grades shall be determined through negotiation between the

supplier and the purchaser.

Table 25 Mechanical Properties

No. Product

yield strength

grade

Upper yield

strength �eH/MPa

not less than

Tensile

strength �m/MPa

Elongation after

fracture �/% not less

than

1 235 235 370~560 24

2 355 355 470~680 20

3 390 390 490~700 18

4 420 420 520~730 Agreement

5 460 460 550~770 Agreement

Table 25 Mechanical Properties (continued)

No. Product

yield strength

Upper yield

strength �eH/MPa

Tensile

strength �m/MPa

Elongation after

fracture �/% not less



TIANJIN YUANTAI DERUN PIPE MANUFACTURING GROUP CO.,LTD

Email:yuantai@yuantai-steel.com Tel:18222029592

229

grade not less than than

6 500 500 610~820 Agreement

7 550 550 670~880 Agreement

8 620 620 710~940 Agreement

9 690 690 770~1000 Agreement

10 750 750 750~1010 Agreement

For cold-formed steel products with a cross-sectional dimension not greater than

60 mm × 60mm (including circular and rectangular cold-formed steel with equal perimeter)

or cold-formed steel products with a side (short side) to thickness ratio not greater than 14,

the elongation after fracture of the flat part is allowed to be 3% (absolute value) lower than

specified in the table, using a tensile test specimen width of 12.5 mm

6.8.2 Upon agreement between the supplier and the purchaser and specified in the

contract, impact tests may be conducted on cold-formed steel with a thickness of not less than

6 mm . The results of the impact test and its re-inspection shall comply with the provisions of

relevant raw material standards such as GB/T 699, GB/T 700, GB/T 714, GB/T 1591, and

GB/T 4171.

6.9 Surface Quality

6.9.1 The surface of the section steel shall be smooth and free of folds, cracks, bubbles,

scars, inclusions, laminations, lap welds, and burn-throughs; indentations, scratches, and

pressed-in iron oxide scale with a depth (height) not exceeding half of the thickness tolerance

are permitted.

6.9.2 Surface defects of section steel may be removed by grinding, provided that the

grinding depth does not exceed the negative tolerance of the nominal wall thickness and the

thickness of the section steel after grinding is not less than the minimum allowable thickness.

6.9.3 When the purchaser has special requirements for surface quality, it shall be

negotiated by both the supplier and the purchaser and specified in the contract.
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6.10 Weld Quality

6.10.1 External weld quality

Closed-section steel welds shall be free of unwelded spots, lap welds, burn-throughs,

misalignment, and arc craters. Defects in welds may be repaired by welding and grinding, but

the repaired area must be smooth and level, and the thickness after grinding shall not be less

than the minimum allowable thickness.

6.10.2 External weld burrs

External burrs at the weld seam of closed steel sections shall be removed, and the

remaining weld reinforcement after removal shall generally not exceed 0.5 mm. Internal burrs

at the weld seam are generally not removed; if there are special requirements, they shall be

determined through consultation between the supplier and the purchaser.

6.10.3 Internal Weld Quality

The internal welds of closed steel sections shall be continuous, uniform, and full.

6.10.4 Other Requirements

Subject to negotiation between the supplier and the purchaser and specified in the

contract, requirements for weld locations may be added, mechanical and technological

properties of welds may be tested, and non-destructive testing may be performed.

6.11 Galvanized layer

6.11.1 Galvanizing Methods

Hot-dip galvanizing shall be used for galvanized steel sections.

6.11.2 Galvanized coating weight

The galvanized coating weight of galvanized steel sections shall be measured. The

weight per unit area of the galvanized coating on the inner and outer surfaces of closed

galvanized steel sections shall be no less than 200 g/m2 . Subject to negotiation between the

supplier and the purchaser and specified in the contract, closed galvanized steel sections with

other coating weights, where the weight per unit area on the inner and outer surfaces is no

less than 200 g/m2 , may also be supplied.

The measurement method for the galvanized coating weight of closed steel sections shall

be in accordance with Appendix C.
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The measurement method for the galvanized coating weight of open steel sections shall

be negotiated between the supplier and the purchaser.

6.11.3 Galvanized coating uniformity test

Closed galvanized steel sections shall undergo a zinc coating uniformity test. During the

test, the specimen (excluding the weld area) shall not turn red (copper-plated color) after

being immersed in a copper sulfate solution for 3 consecutive times. The measurement

method for the uniformity of the galvanized coating on steel sections shall be in accordance

with Appendix D.

The zinc coating uniformity test for open galvanized steel sections shall be negotiated

between the supplier and the purchaser.

6.11.4 Surface quality of galvanized coating

6.11.4.1 The galvanized coating on the inner and outer surfaces of galvanized steel

sections shall be complete. Products leaving the factory shall be free of ungalvanized black

spots and blisters; minor rough surfaces and localized zinc nodules are permitted.

6.11.4.2 After galvanizing, the surface of the steel sections may be passivated or treated

by other surface treatment methods.

7 Test Methods

7.1 The dimensions and shape of the steel sections shall be measured using measuring

tools that meet accuracy requirements.

7.2 The inner and outer surfaces of the steel sections shall be visually inspected piece by

piece under sufficient lighting conditions.

7.3 The sampling methods and test methods for other inspection items of the steel

sections shall comply with the provisions of Table 26.

Table 26 Inspection items, sampling methods, and test methods for steel sections

No. Test Item Test

Frequency

Sampling

Quantity

Sampling

Method.

Test

Method

1 Heat

Analysis

1

time/heat

1 piece GB/T

20066 or

relevant

standards

Specified

in

corresponding

product
2 Product 1 1 piece
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standardsAnalysis time/heat

3 Dimensions

and Shape

Each

piece

- - 7.1

4 Surface Each

piece

- - 7.2

5 Tensile Test

​ �,�

1

time/batch

1 piece GB/T

2975

longitudinal

specimen

GB/T

228.1

6 Impact Test

​ �,�

1

time/batch

1 piece GB/T

2975

longitudinal

specimen

GB/T 229

7 Weld Each

piece

- 6.10 6.10

8 Zinc

Coating Weight

1

time/batch

Appendix

C

Appendix

C

Appendix

C

9 Zinc

Coating

Uniformity Test

1

time/batch

Appendix

D

Appendix

D

Appendix

D

a When there are no relevant provisions in GB/T 2975, longitudinal samples shall be

taken from the middle of the longest flat part of the product; the flat part shall not include

welds or corners. b For rectangular sections, the sampling position shall be on the wide face

(excluding welds). For open sections, the sampling position shall be selected at the middle of

the widest face of the open section.
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8 Inspection Rules

8.1 Inspection and Acceptance

The inspection and acceptance of the steel sections shall be carried out by the supplier’s

quality inspection department.

8.2 Batching Rules

Cold-formed steel sections shall be accepted in batches. Each batch shall consist of

products of the same grade, same raw material batch, same specifications and dimensions,

and same manufacturing process. The quantity of each batch of steel sections shall comply

with the following provisions:

For products with an outer perimeter not exceeding 400 mm , the weight of each batch

shall not exceed 60t ; for products with an outer perimeter exceeding 400 mm , the weight of

each batch shall not exceed 100 t.

8.3 Re-inspection and Judgment Rules

8.3.1 The judgment rules for the galvanized layer weight test results of galvanized steel

sections shall comply with the following: if the average value of 3 specimens from one steel

section is not lower than the specified value, the galvanized layer weight of the batch is

judged as qualified; otherwise, it is judged as unqualified. For batches with unqualified

galvanized layer weight, re-inspection is permitted. During re-inspection, 2 additional steel

sections shall be taken from the unqualified batch. If the average value of 3 specimens from

each steel section is not lower than the specified value, the galvanized layer weight of the

batch is judged as qualified; if the average value of 3 specimens from any one steel section is

lower than the specified value, the galvanized layer weight of the batch is judged as

unqualified.

8.3.2 The re-inspection and judgment rules for other inspection items of open steel

sections shall comply with the provisions of GB/T 2101; the re-inspection and judgment rules

for other inspection items of closed steel sections shall comply with the provisions of GB/T

2102.

8.4 Numerical Rounding

The inspection results shall be judged using the rounding value comparison method, and

the rounding rules shall comply with the provisions of GB/T8170 .
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9 Packaging, Marking, Transportation, Storage, and Quality Certificate

9.1 Packaging

9.1.1 Bundled Packaging

9.1.1.1 Steel sections are generally delivered in bundled packaging. One end of the

bundled cold-formed steel sections must be aligned. Each bundle shall consist of cold-formed

steel sections of the same batch number, and the maximum weight of each bundle shall

comply with the provisions of Table 27.

Table 27 Provisions for Bundle Weight

Theoretical weight kg/m Max weight per bundle t

<1 1

1~<10 3

10~<>20 5

≥20 10

9.1.1.2 Section steel shall be securely bundled with packaging steel strips or hoops. For

section steel with a length not exceeding 7 m , it shall be bundled at 3 points; for lengths

from 7 m to 10 m , it shall be bundled at 4 points; for lengths greater than 10 m , it shall be

bundled at 5 points. The bundling positions at both ends shall be no more than 1 m from the

ends.

9.1.1.3 No form of dunnage shall be used when bundling closed section steel.

9.1.2 Boxing

9.1.2.1 Section steel with high surface quality requirements shall be packed in boxes.

The packing boxes shall be sturdy and may be made of wood or steel.

9.1.2.2 Each box shall consist of section steel from the same batch number. If different

batch numbers are packed in the same box, each batch shall be bundled separately before

being placed into the box.

9.1.2.3 The weight of each box of cold-formed section steel shall not exceed 4 t.

9.1.2.4 The exterior of the packing box shall be secured with packaging steel strips or

other methods.
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9.1.2.5 If boxing is required, it shall be specified in the contract by both the supplier and

the purchaser.

9.1.3 Others

Section steel with a theoretical weight greater than 20 kg/m may be delivered in bulk.

9.2 Marking

9.2.1 Marking for Bundles

Each bundle (or box) of bundled or boxed section steel shall be attached with 2 tags;

adhesive labels or other durable marking methods may also be used. The tags or labels shall

indicate the supplier’s name and trademark, product specifications, raw material grade,

production batch number, this document number, weight, fixed length, manufacturing date,

and the stamp of the supplier’s quality inspection department.

9.2.2 Marking for Bulk Delivery

Each piece of section steel delivered in bulk shall have a label attached or a mark

sprayed on the surface near both ends. The marks shall be clear, visible, and durable. The

marks shall indicate the supplier’s name and trademark, product specifications, raw material

grade, production batch number, this document number, weight, fixed length, manufacturing

date, and the stamp of the supplier’s quality inspection department.

9.2.3 Marking for Galvanized Section Steel

In addition to the label attached to each bundle, each piece of galvanized section steel

shall be marked on its surface with at least the following: supplier name or trademark,

document number, dimensions, and traceability identification number (or code).

Example:

The designation for cold-formed square closed galvanized section steel with dimensions

of 100 mm × 100 mm × 6000 mm is:

×××(Trademark) GB/T 6728—2025 F100×6000 mm ××××(Traceability code)

The designation for cold-formed rectangular closed galvanized section steel with

dimensions of 100 mm × 50 mm × 6000 mm is:

×××(Trademark) GB/T 6728—2025 J100×50×6000 mm ××××(Traceability code)

The designation for circular closed galvanized section steel with an outer diameter of

21.3 mm and a length of 6000 mm is:
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X X X (Trademark) GB/T6728 − 2025DN15 × 6000 mm X X X X (Traceability code)

The designation for cold-formed open inward-lipped galvanized channel steel with a

height of 160 mm , middle leg length of 60 mm , outer lip length of 20 mm , wall thickness

of 3 mm , length of 6 m , and grade Q355B is:

×××(Trademark) GB/T 6728—2025 CN 160×60×20×3×6 000 mm—Q355B

××××(Traceability code)

9.3 Transportation

Protective measures shall be taken during the transportation, loading, and unloading of

section steel to prevent damage.

9.4 Storage

The storage environment for section steel should avoid dampness, darkness, and poor air

circulation.

9.5 Quality Certificate

The quality certificate for closed section steel shall comply with the provisions of GB/T

2102. The quality certificate for open section steel shall comply with the provisions of GB/T

2101.

Appendix A (Informative) Formulas for calculating section properties

Tables 1, 2, and 3 in Chapter 6 provide the nominal section properties for cold-formed

square, rectangular, and circular hollow sections within the standard size range. For nominal

section properties of cold-formed circular, square, and rectangular hollow sections with other

sizes and thicknesses, refer to the formulas in Tables A.1 and A.2.

Table A.1 Circular hollow sections

Item Symbol Unit Calculation

formula

Nominal diameter D mm -

Nominal thickness � mm -

Nominal inner diameter � mm � = � − 2�
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Surface area per meter As mm2/m �s = �� × 103

Cross-sectional area A cm2 � = � �2 − �2
/ 4
× 102

Theoretical weight per unit

length

� kg/m � = 0.785 × �

Moment of inertia I cm4 � = � �4 − �4
/ 64
× 104

Radius of gyration � cm � = �/� 1/2

Elastic modulus � cm3 � = 2� × 10 /�

Plastic modulus � cm3 � = �3 − �3 / 6 × 103

Torsional constant J cm4 � = 2�

Torsional modulus � cm3 � = 2�

Table A.2 Square and rectangular hollow structural sections

Item Symbol Unit Calculation formula

Short side length �1 mm -

Long side length � mm -

Nominal wall

thickness

� mm -

Nominal outer

arc radius

� mm When � ≤ 6 mm,� = 2.0� when

6 mm < � ≤ 10 mm,� = 2.5� when � >

10 mm,� = 3.0�

Nominal inner

arc radius

� mm � = � − t

Theoretical

weight per unit length

� kg/m � = 0.785 × �
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Cross-sectional

area

A cm2 � = 2� � + � − 2� − 4− � �2 − �2
/102

Surface area per

meter

As mm2/m �s = 2 � + � − 4� + �� × 103

Table A.2 Square and rectangular hollow sections (cont.)

Item Symbol Unit Formula

Second

moment of

area

Major

axis

(principal

axis)

�� cm4 �� =
1/

104 ��3/

12 −
� −

2� (� −

2�)3/
12 −

4 �� + ��

ℎ�
2 +

4 ��� +
���ℎ��

2

Where: �� = 1/3− �/

16 − 1/3 12 − 3� �4 �� =
1 − �/4 �2 ℎ� = �/2 −

10− 3� / 12− 3� �

(use " � " instead of " � "

when calculating �� ) �� =

1/3− �/16 − 1/3 12 −
3� �4 �� = 1 − �/4 �2

ℎ§ = � − 2� /2− 10 −
3� / 12− 3� � (use " � "

instead of " � " when

calculating �� )
Minor

axis

(secondary

axis)

I� cm4 �� =
1/

104 ��3/

12 −
� −

2� (� −

2�)3/
12 −
4 �� +

�� ℎ� +

4 ��� +
���ℎ�� ​ 2

Radius of gyration �� cm �� = ��/�
1/2

�� cm �� = ��/�
1/2

Elastic section

modulus

�� cm3 �� = 2��/� × 10
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�� cm3 �� = 2��/� × 10

Torsional constant �1 cm4 �t = 1/104 �3 × ℎ/3 + 2��ℎ

Torsional modulus �t cm3 �t = 10 ��/ � + �/� Where: ℎ =

2 � − � + � − � − 2�c 4− �

Among which, �c = � + � /2 �h =

� − � � − � − �c
2 4 − � � =

2�h�/ℎ

Appendix B (Normative) Permissible deviations in wall thickness of steel
sections

B.1 The permissible deviations in wall thickness of steel sections shall be in accordance

with the provisions of Table B.1. When arbitrating the wall thickness of steel sections,

measurements shall be taken at a distance of 50 mm from the ends of the steel sections.

Note: For open steel sections, "wall thickness" refers to "flange thickness".

Table B.1 Permissible deviations in wall thickness of steel sections

Unit: mm

No. Wall thickness Permissible deviation of wall thickness

1 >1.50~2.00 ±0.23

2 >2.00~2.50 ±0.28

3 >2.50~3.00 ±0.29

4 >3.00~4.00 ±0.30

5 >4.00~5.00 ±0.32

6 >5.00~6.00 ±0.34

7 >6.00~8.00 ±0.39

8 >8.00~10.00 ±0.44

9 > 10.00 ∼ 12.50 ±0.47
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10 > 12.50 ∼ 15.00 ±0.51

11 > 15.00 ∼ 18.00 ±0.55

12 > 18.00 ∼ 25.00 ±1.10

13 > 25.00 ∼ 40.00 ±1.20

14 > 40.00 ∼ 60.00 ±1.30

B.2 The measurement positions for arbitration of section steel wall thickness shall meet

the following requirements.

a) For square or rectangular section steel, 5 measurements shall be taken on the same

section of the same steel member according to Figure B.1 (square section steel) or Figure

B.2 (rectangular section steel), excluding corners and welds, and the average of the 5

measurement results shall be taken. The deviation of this average from the nominal wall

thickness is qualified if it meets the requirements of Table B.1. Among them, measurement

position 6 in Figure B.1 and Figure B.2 shall be adjacent to the heat-affected zone of the

weld, with the distance from the weld approximately equal to 2� , with a maximum of 40 mm

and a minimum of 5 mm (absolute value), and must avoid the weld and internal weld bead.

Key to reference numbers:

1 — Weld position (non-measurement position);

2 — Square section steel wall thickness measurement position (midpoint of the straight

segment adjacent to the weld);

3 — Square section steel wall thickness measurement position (opposite side of the

weld);

4 — Square section steel wall thickness measurement position (midpoint of the straight

segment adjacent to the weld);
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5 — Square section steel wall thickness measurement position (straight segment

adjacent to the corner);

6 — Square section steel wall thickness measurement position (weld heat-affected zone);

� —Wall thickness;

� —Outer arc radius.

B.1 Schematic diagram of wall thickness measurement positions for square section
steel

Key to reference numbers:

1 — Weld position (non-measurement position);

2 — Rectangular section steel wall thickness measurement position (midpoint of the

straight segment adjacent to the weld);

3 — Rectangular section steel wall thickness measurement position (opposite side of the

weld);

4 —— Rectangular steel wall thickness measurement position (straight section adjacent

to the weld);

5 —— Rectangular steel wall thickness measurement position (straight section adjacent

to the corner);

6 —— Rectangular steel wall thickness measurement position (weld heat-affected zone);

� ——wall thickness;

� ——outer arc radius;

B.2 Schematic diagram of wall thickness measurement positions for rectangular steel

b) For circular steel, select the same circular steel and the same cross-section, take 3

measurements according to Figure B.3, excluding the weld and heat-affected zone, and

take the average of the 3 measurement results. The deviation between this average value and
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the nominal wall thickness shall comply with the provisions of Table B.1 to be considered

qualified.

Key to reference numbers:

1-weld position (non-measurement position);

2-circular steel wall thickness measurement position (opposite side of the weld, measure

with appropriate measuring tools);

3-circular steel wall thickness measurement position (right measurement point of the

three points evenly distributed on the outer circumference opposite the weld);

4-circular steel wall thickness measurement position (left measurement point of the three

points evenly distributed on the outer circumference opposite the weld).

B.3 Schematic diagram of wall thickness measurement positions for circular steel

c) For open steel, select the same open steel and the same cross-section to measure the

center of all non-free edge straight sections, and take the average value. The deviation

between this average value and the nominal edge thickness shall comply with the provisions

of Table B.1 to be considered qualified.

Appendix C (Normative) Determination of zinc coating weight - Antimony
trichloride method

C.1 Preparation of test specimens

After galvanizing, the weight of the zinc coating on the steel sections shall be

determined. Take 1 steel section at random from each batch, and cut a sample segment of

30 mm ∼ 60 mm (depending on the size) from each end and the middle of each steel section.

The surface of the samples shall be free of roughness and zinc nodules. The sample surface
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shall be cleaned with a pure solvent such as benzene, petroleum benzene, trichloroethylene,

or carbon tetrachloride, then rinsed with ethanol and cleaned with clear water.

C.2 Preparation of Test Solution

Dissolve 32 g of antimony trichloride SbCl3 or 20 g of antimony trioxide Sb2O3 in

1000 mL of hydrochloric acid with a density of 1.18 kg/dm3 or higher to prepare the stock

solution. Before the test, add 5 mL of the stock solution to 100 mL of hydrochloric acid with

a density of 1.18 kg/dm3 or higher to serve as the test solution.

C.3 Test Procedure

C.3.1 Weigh the sample using a balance, rounding to the nearest 0.01 g .

C.3.2 Immerse the sample into the test solution, one sample at a time, ensuring the liquid

level is above the sample. The temperature of the solution shall not exceed 38​ ∘C during the

measurement process.

C.3.3 When the evolution of hydrogen from the sample in the solution becomes minimal

and the zinc coating has disappeared, remove the sample. Rinse the sample in clear water and

wipe it dry with cotton or a clean cloth. After it is completely dry, weigh it on a balance,

rounding to the nearest 0.01 g.

C.3.4 The test solution may be reused as long as it can easily remove the zinc coating.

C.4 Test Operation Methods

C.4.1 Circular Galvanized Steel Sections

C.4.1.1 For circular galvanized steel sections with a nominal outer diameter not

exceeding 219.1 mm, cut a pipe segment of 60 ± 2 mm in length from the head, middle, and

tail of the sampled product (sampled steel pipe) as a sample [see a) in Figure C.1]. The

head and tail sample blanks shall be cut from positions at least 500 mm away from the pipe

ends. The surface of the samples shall be free of roughness and zinc nodules.

C.4.1.2 For circular galvanized sections with a nominal outside diameter

of > 219.1 mm ∼ 407 mm , after cutting a sample blank (pipe segment) of 30 ± 2 mm

length in accordance with C.4.1.1, a tile-shaped strip with an arc length of 1/8 of the

circumference may be cut from the blank, avoiding the weld [see b) in Figure C.1].

C.4.1.3 For circular galvanized sections with a nominal outside diameter greater than

407 mm , it shall be negotiated by the supplier and the purchaser.
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a) Full cross-section specimen b) Tile-shaped specimen

Key to symbols:

I—Weld position (schematic only, does not represent actual position);

L—Tile-shaped specimen.

Figure C.1 Schematic diagram of sampling for galvanized layer weight determination

C.4.1.4 After the galvanized layer of the pipe segment specimen is stripped, the outside

diameter and inside diameter shall be measured in two mutually perpendicular directions at

the ends of the specimen, and their respective averages shall be taken as the actual outside

and inside diameters, rounded to the nearest 0.01 mm.

C.4.1.5 For tile-shaped specimens, after cutting the pipe segment according to C.1, the

outside diameter and inside diameter shall be measured in two mutually perpendicular

directions at the ends of the pipe segment, and their respective averages shall be taken as the

actual outside and inside diameters, rounded to the nearest 0.01 mm.

C.4.2 Square and rectangular galvanized sections

C.4.2.1 After the zinc layer of the specimen is stripped, the side length of square

sections shall be measured in two mutually perpendicular directions at the ends of the
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specimen, and the average of the measurements shall be taken as the actual side length,

rounded to the nearest 0.1 mm .

C.4.2.2 After the zinc layer of the specimen is stripped, the short (long) side length of

rectangular sections shall be measured in the parallel directions of the two short (long) sides

at the ends of the specimen, and the average of the measurements shall be taken as the actual

short (long) side length, rounded to the nearest 0.1 mm .

C.4.2.3 For square and rectangular galvanized sections with a side length not greater

than 300 mm , pipe segments of 60 ± 2 mm length shall be cut from the head, middle, and

tail of the sampled product (sampled section) as specimens, among which the head and tail

blanks shall be cut at a position at least 500 mm away from the pipe ends. The surface of the

specimen shall be free of rough areas and zinc nodules.

C.4.2.4 For square and rectangular galvanized sections with a side length

of > 300 mm ∼ 400 mm , after cutting a sample blank (pipe segment) of 30 ± 2 mm length

in accordance with C.4.2.3, the square or rectangular section shall be divided into 4 equal

parts as shown in Figure C.2, and any two parts shall be taken as specimens, provided that

specimens containing welds are avoided.

C.4.2.5 For square and rectangular galvanized sections with side lengths greater than

400 mm , it shall be negotiated by the supplier and the purchaser.

C.4.2.6 The side length of rectangular sections shall be based on the longer side.
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a) Square section b) Rectangular section

Key to index numbers:

I — Weld position (for illustration only, does not represent the actual position);

� —Outer arc radius;

1, 2, 3, 4, 5, 6, 7, 8 — Specimen numbers.

Figure C.2 Schematic diagram of quartering square or rectangular sections

C.5 Calculation of test results

C.5.1 The total surface area of square section specimens shall be calculated according to

formula (C.1):

�s = 2 4� − 8� + 2�� − �� �/106  (C. 1)

Where:

�s — Total surface area of the specimen after stripping the zinc layer, in square meters

m2 ;

�  − — Side length of the specimen after stripping the zinc layer, in millimeters mm ;

� —Measured outer arc radius, in millimeters (mm);

� — Pi, taken as 3.1416;

�  − —Measured wall thickness of the specimen, in millimeters mm ;

� —measured length of the specimen, in millimeters mm .

C.5.2 The total surface area of rectangular steel specimens shall be calculated according

to formula (C.2):

�r = 2 2� + 2� − 8� + 2�� − �� �/106  (C. 2)

Where:
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�r — total surface area of the specimen after stripping the zinc layer, in square meters

m2 ;

� —width of the specimen after stripping the zinc layer, in millimeters mm ;

� — length of the specimen after stripping the zinc layer, in millimeters mm ;

� —measured outer arc radius, in millimeters mm ;

� — pi, taken as 3.1416;

� —measured wall thickness of the specimen, in millimeters mm ;

� —measured length of the specimen, in millimeters mm .

C.5.3 For circular galvanized steel sections with a nominal outer diameter not greater

than 219.1 mm, the total surface area of the specimen shall be calculated according to

formula (C.3). For circular galvanized steel sections with a nominal outer diameter > 219.1

mm to 407 mm, the total surface area may be calculated by multiplying �c by 1/8.

�c = � � + � �/106  (C. 3)

Where:

�c — total surface area of the specimen after stripping the zinc layer, in square meters

m2 ;

� — measured outer diameter of the specimen after stripping the zinc layer, in

millimeters mm ;

� — measured inner diameter of the specimen after stripping the zinc layer, in

millimeters mm ;

� — pi, taken as 3.1416;

�  − —measured length of the specimen, in millimeters mm .

C.5.4 The weight loss of the specimen after the second weighing shall be calculated

according to formula (C.4):

Δ� = �1 − �2  (C. 4)

where:

Δ� —weight loss of the specimen after the second weighing, in grams g ;

�1 —weight of the specimen before stripping the zinc layer, in grams g ;

�2 —weight of the specimen after stripping the zinc layer, in grams g .

C.5.5 The weight of the zinc coating shall be calculated according to formula (C.5):

�A = Δ�/�s (or �r or �c )(C. 5)

Where:



TIANJIN YUANTAI DERUN PIPE MANUFACTURING GROUP CO.,LTD

Email:yuantai@yuantai-steel.com Tel:18222029592

248

�A —weight of the galvanized layer, in grams per square meter g/m2 ;

Δ� —weight loss of the specimen after the second weighing, in grams g ;

�s (or �r or �c ) — total surface area of the specimen after stripping the galvanized layer,

in square meters m2 .

C. 5.6 The approximate thickness of the galvanized layer for galvanized steel sections

shall be calculated according to formula (C.6).

� = �A/7.14  (C. 6)

Where:

�A —weight of the galvanized layer, in grams per square meter ( g/m2 ).

Appendix D (Normative) Uniformity Test of Galvanized Layer Copper Sulfate
Immersion Method

D.1 Preparation of Specimens

After galvanizing, the steel sections shall be subjected to a uniformity test of the

galvanized layer. Take one steel section at random from each batch, and cut a sample

segment of not less than 150 mm in length from one end of each section as the specimen. Oil

and other contaminants on the surface of the specimen shall be removed first, and then wiped

clean with a soft cloth.

D.2 Preparation of Test Solution

D.2.1 Dissolve 33 g of crystalline copper sulfate CuSO4 ⋅ 5H2O or approximately 36 g

of industrial copper sulfate in 100 mL of distilled water, then add an excess of powdered

copper hydroxide [Cu OH 2 ] or basic copper carbonate (chemically pure) [CuCO ​ 3 -Cu

OH 2 ] to neutralize the free acid. If copper hydroxide is added, use approximately 10g per

10 L of solution; if basic copper carbonate is added, use approximately 12g per 10 L of

solution. The excess can be judged by the precipitate at the bottom of the container. Stir

thoroughly, let stand for 24 h , and then filter until clear. If powdered copper oxide CuO is

used instead of copper hydroxide, use approximately 8 g per 10 L of solution, but let stand

for 48 h before filtering.

D.2.2 The density of the prepared test solution at room temperature shall be 1.170 kg/

dm3 ∼ 1.180 kg/dm3 .
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D.3 Test Container

D.3.1 The test container shall be made of materials that are inert to copper sulfate.

D.3.2 The internal dimensions of the container shall be such that after the specimen is

immersed in the solution, a clearance of at least 25 mm is maintained from any wall of the

container, except for the bottom.

D.4 Test Procedure

D.4.1 The specimen shall be immersed with the cut end facing downward to a depth of

not less than 100 mm in the copper sulfate solution for 3 consecutive immersions. During the

test, the temperature of the specimen and the solution shall be maintained at 20∘C ∼ 25∘C ,

and no agitation is permitted. Each immersion of the specimen shall last for 1 min ; after

removal, it shall be immediately rinsed in running clean water, and all black deposits shall be

completely removed with a soft brush, then dried with a soft cloth.

D.4.2 Except for the final immersion, the specimen shall be immediately re-immersed in

the solution.

D.4.3 The test solution shall be discarded after 20 immersions and shall not be reused.

D.5 Evaluation of Test Results

D.5.1 After 3 consecutive immersions and the final rinsing and drying, the specimen

shall not exhibit a red color (copper-plated appearance). However, red metallic copper

deposits within 25 mm from the end of the specimen and within 10 mm from the solution

surface are excluded.

D.5.2 If red metallic copper deposits appear on the specimen after the above test, their

adhesion may be determined by the following method: immerse in a 1:10 hydrochloric acid

solution for 15s, then immediately rinse and scrub in running clean water; if the zinc layer

reappears on the underlying surface, the specimen is considered acceptable.

D.5.3 If there is doubt about the presence of a zinc layer under the red metallic copper

deposit, the red metallic copper deposit may be scraped off and one or more drops of dilute

hydrochloric acid applied to the spot; if a zinc layer is present, active hydrogen gas will be

generated. Alternatively, a qualitative test for zinc may be used: collect the dropped acid

solution using a small piece of filter paper or a pipette, neutralize it with ammonium

hydroxide to make it weakly acidic, add a drop of sodium sulfide solution to this solution,

and observe whether a white zinc sulfide precipitate is formed.
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