GB/T3953-2024

Translated English of Chinese Standard: GB/T3953-2024

www.ChineseStandard.net > Buy True-PDF - Auto-delivery.

Sales@ChineseStandard.net

GB

NATIONAL STANDARD OF THE

PEOPLE’S REPUBLIC OF CHINA

ICS 29.060.10

CCSK 11
Replacing GB/T 3953-2009
Round copper wire for electrical purposes
PR, T[R4l 2
Issued on: March 15, 2024 Implemented on: October 01, 2024

Issued by: State Administration for Market Regulation;
Standardization Administration of the People’s Republic of China.

www.ChineseStandard.net - Buy True-PDF - Auto-delivery. Page 1 of 14




GB/T3953-2024

Table of Contents
FOT@WOTA ...ttt sttt b et ae et e b eneen 3
L S 0P -ttt ettt st ettt e b e bt e sat e st eaeeeeean 5
2 NOTMALIVE TETETEIICES ....eeuvieeieeiieeieeie ettt ettt ettt et e st e s aeeenteenseenseenseenneas 5
3 Terms and definitionS.........ccuieiierieiieie ettt ettt 5
4 Model, structure, specification and representation method ...........cccecvevvrvenenennnne. 6
N LY (a4 < OO OO TSURRP 6
4.2 SEIUCKUTE......eevietieit ittt ettt ettt ettt et s bt e st sate st et e e bt ebeesaeenaeesenenane 6
4.3 SPECTTICATION ..euienieieiietet ettt ettt ettt ettt et b e st e st en et et e nbesbe e e e ee 6
4.4 Representation MEthOd. . ......ceuveieriiiiieiieie sttt 7
5 Technical TEQUITEIMENLS ........c.cecuiieiieieeie ettt ettt et te et e e neeenees 7
5.1 MALETIALS ..ottt ettt ste sttt et ettt ettt e b e bt et e b saennenbeesean 7
5.2 SETUCTUTE ...ttt ettt ettt ettt et et e b e et e et beea bt e bt es bt et e enbeesatesbbeeaseenteenseenaeans 7
5.3 SUMACE QUALTLY ..evieieieie ettt ettt ettt et teeteeeae e steesaesbesbeesaenseseeenneseens 7
5.4 DImensions and deVIALIONS .......cc.eeeeriereeieriinie et eet ettt st ertestesbeeseeneesbesneeseens 8
5.5 Tensile strength and eloNation...........cccuevcvirciiriiiiniiee et eee e eeens 8
5.6 VOIUIME TESISTIVILY ...vvevierieetieeiesiesteeieiesteettetesteete st este et eseesseensesestesseensesseeseensansesnsenes 10
5.7 JOINES ..ttt sttt ettt et bbb bt et bt n e s besneenee 10
6 TSt METNOAS ..ottt 10
6.1 Calculation PArAMELEIS. .......cecverrereeeeierieetieieteeteeereteeeesentesseessesseseeseensesseessensessesssens 10
6.2 Structure and SUrface qUALILY ......ccecveriieiesierieiet ettt 11
6.3 Dimensions and deVIAtIONS .........c.eecueririerieriiniieiene sttt sttt s esee e 11
6.4 Tensile strength and eloNGAtioN..........c.cecverierieieriiiieiert et 11
6.5 VOIUME TESISTIVILY ..euvvevritieiieteetieiietesteeteete et est e et e b e e e e besseesaeseeseessensenseensansenns 11
7 DeliVery TEQUITEIMENLS ... ..eieieiieieeiieieettestesteeteeteesee st esseesneesneesnsesnseenseenseeseennes 12
8 ACCEPLANCE TUILS ....veenviiiieieie ettt et ettt et e e e s beeebeesseebeesseesseeessesnnas 12
81 GONETAL....ceeieeiteeeet ettt ettt et st st s b e en e e bbb saeene 12
8.2 INSPECLION TLEIMS ...veeveieiieeeiieiieetiesieesitesitesteetesteesteesbeesseesseassaesssesssesssesssessseasseessannses 12
8.3 SAMPIING TULES ...c.vveeeiiiieciieie ettt ettt e ettt e e e ssbestaeesbeesseesseesseenes 12
9 Packaging, storage, transportation and marking ............ccccceeeeeeeierverieeseeneeeeeene 13
9.1 Packaging, storage and tranSpOItation .........c.ccceeeecuerueereeruereseesuensesreeseessesseesessesseens 13
0.2 MATKING. ... euteetietieieetietieieeteete st et ettestesteettetesteetaesaeetestsensanseaneessensasssesesseessensessensnans 13
REEOTEICES ... ittt e et e s e e e ta e e tbe e eataeetbeesabaeensneas 14

www.ChineseStandard.net - Buy True-PDF - Auto-delivery. Page 2 of 14




GB/T3953-2024

Foreword

This document was drafted in accordance with the provisions of GB/T 1.1-2020
“Directives for standardization - Part 1: Rules for the structure and drafting of
standardizing documents”.

This document replaces GB/T 3953-2009 “Round copper wire for electrical purposes”.
Compared with GB/T 3953-2009, in addition to structural adjustments and editorial
changes, the main technical changes are as follows:

- ADD the terms and definitions (see Clause 3 of this document);

- ADD the model, specification and technical requirements for Class 1 soft round
copper wire (see 4.1, 4.3 and Clause 5 of this document);

- MODIFY the model name of extra-hard round copper wire to Class 1 hard round
copper wire (see 4.1 of this document, 3.1 of the 2009 edition);

- ADD the representation method, technical requirements and test methods for
multiline-wire structure (see 4.2, 5.2 and 6.2 of this document);

- MODIFY the representation method for round copper wire for electrical purposes
(see 4.4 of this document, 3.3 of the 2009 edition);

- MODIFY the specification range and dimensional deviation of round copper wire
for electrical purposes (see 4.3 and 5.4 of this document, 3.2 and Clause 5 of the
2009 edition);

- MODIFY the technical requirements and test methods for the surface quality of
round copper wire for electrical purposes (see 5.3 and 6.2 of this document, Clause
8 of the 2009 edition);

- MODIFY the technical requirements for tensile strength and elongation of some
specifications (see 5.5 of this document, Clause 6 of the 2009 edition);

- MODIFY the technical requirements for volume resistivity of some specifications
of hard round copper wire (see 5.6 of this document, Clause 7 of the 2009 edition);

- MODIFY the delivery requirements for round copper wire for electrical purposes
(see Clause 7 of this document, Clause 9 of the 2009 edition);

- MODIFY the acceptance rules for round copper wire for electrical purposes, and
ADD the acceptance rules for multiline-wire structure round copper wire for
electrical purposes (see Clause 8 of this document, Clause 10 of the 2009 edition);

- MODIFY the packaging and marking requirements for round copper wire for
electrical purposes (see Clause 9 of this document, Clause 10 of the 2009 edition).
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Round copper wire for electrical purposes

1 Scope

This document specifies the model, structure, specification, representation, technical
requirements, delivery requirements, packaging, storage, transportation and marking of
round copper wire for electrical purposes, describes the test methods, and establishes
acceptance rules.

This document applies to the manufacture, testing and application of round copper wire
for wires and cables, motors and other electrical and electronic devices.

2 Normative references

The following referenced documents are indispensable for the application of this
document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

GB/T 3048.2-2007 Test methods for electrical properties of electric cables and wires
- Part 2: Test of electrical resistivity of metallic materials

GB/T 3952 Copper drawing stock for electrical purpose

GB/T 4909.1-2009 Test methods for bare wires - Part 1: General

GB/T 4909.2-2009 Test methods for bare wires - Part 2: Measurement of dimensions
GB/T 4909.3-2009 Test methods for bare wires - Part 3: Tensile test

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

3 Terms and definitions

For the purpose of this document, the terms and definitions defined in GB/T 3048.2-
2007, GB/T 4909.1-2009, GB/T 4909.2-2009, GB/T 4909.3-2009 and the following

apply.
3.1

lot
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4.4 Representation method

Round copper wire is represented by model, structure, specification and serial number
of this document.

Example 1: Soft round copper wire with a nominal diameter of 2.60 mm using a single-wire structure
is represented as TR-2.6 GB/T 3953-2024.

Example 2: 16 pieces of Class 1 soft round copper wires with a nominal diameter of 0.500 mm using
a multiline-wire structure are represented as TR1-16/0.5 GB/T 3953-2024.

Example 3: Hard round copper wire with a nominal diameter of 0.0300 mm using a single-wire
structure is represented as TY-0.03 GB/T 3953-2024.

Example 4: Class 1 hard round copper wire with a nominal diameter of 2.15 mm using a single-wire
structure is represented as TY 1-2.15 GB/T 3953-2024.

5 Technical requirements

5.1 Materials

Round copper wire shall be made of copper drawing stocks that comply with GB/T
3952.

5.2 Structure

The number of round copper wires in multiline wires shall be consistent with the
nominal number.

5.3 Surface quality

The surface of round copper wire shall be smooth and continuous, and shall not have
cracks, scars, burrs, adhesions and other defects that are inconsistent with good
industrial products.
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6.2 Structure and surface quality

The surface quality and structure of round copper wire shall be visually inspected with
normal vision. If there is a higher requirement, the supply and demand parties shall
negotiate and determine the use of a magnifying glass with the required magnification
for observation.

6.3 Dimensions and deviations

The dimensions and deviations of round copper wire shall be measured in accordance
with the provisions of GB/T 4909.2-2009. TR type/TR1 type round copper wire with a
nominal diameter less than 0.0500 mm and TY type round copper wire with a nominal
diameter less than 0.0300 mm shall be measured for the cross-sectional area in
accordance with 5.4.2 of GB/T 4909.2-2009, and then calculated according to formula
(1) to obtain the diameter. The measurement shall be performed 3 times in total.

o

(1:2/\}“_ N G D)
b

where:
d - diameter of round copper wires, in millimeters (mm);
S - cross-sectional area of round copper wires, in square millimeters (mm?).

If agreed upon by both supply and demand parties, TR type/TR1 type round copper
wire with a nominal diameter of 0.0300 mm ~ 0.0500 mm and TY type round copper
wire with a nominal diameter of 0.0200 mm ~ 0.0300 mm can also be tested in
accordance with the provisions of 5.2 in GB/T 4909.2-2009.

NOTE: For TR type/TR1 type round copper wire with a nominal diameter less than 0.0300 mm and
TY type/TY1 type round copper wire with a nominal diameter less than 0.0200 mm, the sample
preparation shall refer to the provisions of 14.2.1 of GB/T 15077-2008.

6.4 Tensile strength and elongation

The tensile strength and elongation test of round copper wire shall be carried out in
accordance with the provisions of GB/T 4909.3-2009.

6.5 Volume resistivity

The volume resistivity test of round copper wire at 20 °C shall be carried out in
accordance with the provisions of GB/T 3048.2-2007.
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large, it shall be not more than 20 reels or 20 rolls (cages), where each reel (roll or cage)
of round copper wire using multiline wire structure shall be regarded as a single reel
(roll or cage) during sampling. The sampling rules of single wire in the reel (roll or cage)
shall be specified by the supply party or agreed upon by the supply and demand parties.
When the first inspection item fails, double the number of samples shall be taken, and
the second test shall be conducted on the unqualified item. If it still fails, the lot shall
be judged to be unqualified.

9 Packaging, storage, transportation and marking

9.1 Packaging, storage and transportation

Round copper wire shall be supplied in reels or rolls (cages) and properly packaged
with paper or film. The reeled round copper wire shall be evenly wound on the bobbin,
the wire ends shall be fixed, and the outermost wire shall be kept at an appropriate
distance from the edge of the reel side plate to prevent bumps and scratches.

Round copper wire shall be stored in a dry place without corrosive atmosphere.

During hoisting and transportation, round copper wire shall not be dropped from a
height, which may damage the surface of the round copper wire and the wiring.

9.2 Marking

Each reel or roll (cage) of round copper wire shall be attached with a label containing
the following information:

a) manufacturer name;

b) model, structure, specification;
c) gross weight and net weight, kg;
d) manufacturing date: year, month;

e) serial number of this document: GB/T 3953-2024.
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