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Full Process Cold Rolled Oriented Electrical Steel Strip

2 Normative References

The contents of the following documents are incorporated by reference as an integral part of this
document. For dated references, only the version corresponding to that date applies to this document; for

undated references, the latest version (including all amendments) applies to this document.

GB T 228.1-2021 Tension Test of Metal Materials Part 1: Room temperature test method

GB/T 247 General provisions for packaging, marking and quality certificates of steel plates and steel strips

GB/T 2521.2 Full process cold rolled electrical steel Part 2: grain oriented steel strips (plates)

GB/T 2522 Test method for surface insulation resistance and coating adhesion of electrical steel sheet (with)

GB/T 2900. 60 Electrical terminology Electromagnetism

GB/T 3655 A method for measuring magnetic properties of electrical steel sheets (with) with Epstein square circle
GB/T 4340.1 Test of Vickers hardness of metal materials Part 1: Test methods

GB/T 8170 Rules of numerical rounding and representation and determination of limit values

GB/T 9637 Electrical terminology Magnetic materials and components

GB/T 13789 Method for measuring magnetic properties of electrical steel sheet (belt) with single chip tester
GB/T 17505 General technical requirements for delivery of steel and steel products
GB/T 18253 Types of inspection documents for steel and steel products

GB/T 19289 Methods for measuring the density, resistivity and stacking coefficient of electrical steel sheets (with)

YB/T 4292 Test method for geometric characteristics of electrical steel strip (sheet)

YB/T 4731 Method for repeated bending test of electrical steel strip (sheet)

Q/BQB 400 Cold rolled product packaging, marking and inspection documents

IEC 60404-8-7 Specifications for individual materials - Cold-rolled grain-oriented

Magnetic materials electrical steel strip and sheet delivered in the
fully—processed state
IEC/TR 62581-2010  Methods of measurement of the magnetostriction characteristics by means

of single sheet and Epstein test specimens

3 Terms and Definitions
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GB T 2521.2, GB T 2900.60, GB T 9637 and YB T 4292 defined as well as the following terms are applicable to this document.
3.1 Specific Total Loss (iron Loss)

The total loss ratio refers to the total power absorbed per unit mass of material when the magnetic polarization intensity varies sinusoidally

with a specific value of peak and frequency. The total loss ratio is expressed by the symbol P (J , /f) and the unit is W/kg(or W/Ib).
Example: P . .5 indicates the unit kg (or Ib) of the total specific loss measured at magnetic polarization strength of 1.7T and frequency of 50Hz;

P . . indicates the total specific loss per kg(or Ib) measured at magnetic polarization strength of 1.7T and frequency of 60Hz.
3.2 Magnetic Polarization (magnetic Induction)

Magnetic polarization intensity refers to the peak magnetic polarization intensity of a specific magnetic field

intensity when the sample is magnetized by an alternating magnetic field. Its symbol is J (H) and its unit is T (Tesla).

Example: J 4, corresponds to the magnetic polarization strength at a magnetic field strength of H 800 A/m (peak).
3.3 Specific Apparent Power

For the set magnetic polarization intensity and frequency value, the total power consumption of alternating current

power supply per unit mass of iron core is called apparent power ratio, which is denoted as § s, and its unit is VA/kg.

Example: Ss -5, indicates the unit of the specific visible power of a sample in kg measured at magnetic polarization strength of 1.7T and frequency of 50Hz.

3.4 A-Weighted Magnetostrictive Velocity Level A-Weighted Magnetostriction Velocity Level, L v

When the magnetic polarization intensity varies with time according to a sinusoidal law, its peak value is a certain calibration value, and the
variation frequency is a certain calibration frequency, the surface vibration sound pressure level caused by magnetostriction along the magnetization
direction of the electric steel sheet (belt) per unit length is the A-weighted magnetostriction velocity level.

3.5 Surface Insulation Resistance
The DC resistance measured under specified conditions refers to the resistance corresponding to the leakage current flowing through the surface of the
strip (sheet) after a certain time of polarization process when the product is applied with a DC voltage. Its symbol is C and its unit is £ -mm * /plane or @ -

cm * /plane.

3.6 Layer to Layer Resistance Inter-Lamination Resistance

The insulation resistance between the upper and lower surfaces of the product, that is, the interlayer resistance between the product laminations, is called

the interlayer resistance, which is denoted by R , Theoretically, it is twice the surface insulation resistance, and its unit is £ -mm * /piece or 2 -cm * /piece.

4 Classify

The classification of materials in this document is determined by three parameters: maximum specific total loss at 1.7T magnetic polarization strength and
50Hz frequency P, 5 (W/kg), and nominal thickness. These factors establish the base grades. Based on product characteristics and specialized applications,
the materials are further categorized into eight types: Standard Type, High Magnetic Polarity Strength Type, Domain Refining Type, Heat-Resistant Domain
Refining Type, Low Noise Type, Distribution Transformer Specialized Type, Ultra-High Voltage Transformer Specialized Type, and Uncoated Type.

5 Symbols and Designations

5.1 Symbols and Notes

The symbols and corresponding explanations for this document are shown in Table 1.
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Greater than 1. 10W/kg;

Example 2: B30P105 indicates that the nominal thickness of high magnetic polarization strength oriented electrical steel is 0.30

mm, and the guaranteed value of the total loss nominal value of the grade is not P ,. ;5 It is not greater than 1.05W/kg;

Example 3: B27R090 indicates the magnetic domain refined type oriented electrical steel with nominal thickness of 0.27

mm, and the guaranteed value of the total loss nominal value of the grade is not P ,. ;5 not more than 0.90W/kg;

Example 4: B23HS080 indicates the heat-resistant engraved magnetic domain refined type oriented electrical steel with

nominal thickness of 0.23mm, and the guaranteed value of the specific loss ratio is not more than 0.80W/kg P .. ;5

Example 5: B23RDO080 indicates the magnetic domain refined oriented electrical steel for distribution transformers with

nominal thickness of 0.23mm, and the guaranteed value of the total loss ratio is not greater than 0.80W/kg P .. /5

Example 7: B27RT090 indicates the magnetic domain refined oriented electrical steel for ultra-high voltage transformers

with nominal thickness of 0.27mm, and the guaranteed value of P 5, is not greater than 0.90W/kg;

Example 7: B27P100-LM indicates the nominal thickness of 0.27mm high magnetic polarization strength low noise series oriented

electrical steel, the grade is not greater than 1.00W/kg of the guaranteed value of the total loss nominal value P ,. ;5

Example 8: B27G140-NC indicates the nominal thickness of 0.27mm of ordinary uncoated series oriented

electrical steel, the guarantee value of the nominal value of total loss P ,. ;5 is not greater than 1.40W/kg

5.3 The Classification and Code of the Insulation Coating Shall Comply With the Provisions of Table 2.

Table 2 Types and Characteristics of Surface Coatings for Directional Electrical Steel Products

Type of insulation coating code name feature

The coating is a mixture of inorganic components, mainly phosphate and silica.
The coating has high heat resistance and can withstand 850°C stress relief annealing in dry
g S o S nitrogen or dry nitrogen-hydrogen mixed protective atmosphere.

High corrosion resistance to insulating oil, varnish, mechanical oil, refrigeration gas, etc.

No Cr eco-protective coating H The coating does not contain Cr

. There is no glass film layer and insulation coating on the surface, which is suitable for direct rolling of extremely thin strips of grain oriented electrical
No coating —_ steel.

6 General Requirements

6.1 Production Engineering
The manufacturing process and chemical composition of the product are determined by the manufacturer.

6.2 Form of Supply

The product is supplied in rolls, referred to as steel coils. When the edge status is not specified in the order contract, the product is supplied according to the cutting edge status.
6.2.1 The Weight of Steel Coil Should Meet the Order Requirements, and the Weight of Coil Is Generally 2.00 ~ 6.00 Tons.
6.2.2  Steel Coils Are Usually Delivered With Edge Cutting. If the User Has Special Requirements, They Can Be Delivered Without Edge Cutting Through Agreement.
6.2.3  The Inner Diameter of Steel Coil Should Be Within the Range of 500mm ~ 520mm, and the Recommended Inner Diameter Value Is 508+5mm.

6.2.4  The steel coil shall be wound continuously and closely from the same width of steel strip. The side of the coil shall be as straight as possible and shall not collapse under its own weight.
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7.1.6  For Products With a Thickness of Not Less than 0.23mm in the Domain Refinement Type, the 50Hz and 60Hz Conditions Measured According to the Method of GB/T 13789-2022

For conversion to square method data based on the relationship formula D.1 specified in Appendix D of GB/T 13789-2022,
the resulting values of P .. ,u, P 1. 1w, P 1. v and P .. ., shall comply with the requirements of Tables 5, 7, and 9.

7.1.7  Under Other Test Conditions, the Conversion Coefficient Fc Can Be Determined by the Supplier and the User Through Negotiation.

7.1.8  When the Magnetization Curve Needs to Be Provided, the Data Measured by the Single Chip Method According to GB/T 13789 Shall Refer to the Relationship Formula in Appendix C of GB/T
13789-2008

change o

Note 1: Although magnetic flux density has been conventionally used for many years, the Epstein square and single-chip testers actually measure magnetic
polarization intensity. The relationship between magnetic flux density and magnetic polarization intensity is expressed as: J = B - u , H. Under conditions
where H = 800 A/m, the difference between B and J is approximately 0.001T .

Table 3 Magnetic Properties and Technical Characteristics of Ordinary Oriented Electrical Steel Products (magnetic Properties Are Tested According to GB/T 3655)

Compared with Minimum magne- .
'~2 Ordi Ordi normal the nominal Maximum ratio to tic polarization I\illnlimum
) lenary es- rdmary . value of total tal 1 W/k: intensity stac .CO-
R Igﬁtiog ‘ Type Q hickn- loss W/kg foratoss € T efficient
P1 7/50 PL7/50 P1.7/50 Pl»ﬁ/ﬁﬂa Pl»ﬁr’ﬁﬂa .]z;oo f
B23G110 23Q110 0.23 1.10 1.08 1.41 0.73 0.96 1.85 0.955
B27G120 27Q120 0.27 1. 20 1.15 1.51 0.80 1.07 1. 85 0. 960
¢ | B30G120 30Q120 1. 20 1.15 1.52 0.80 1.07 1.86
- 0.30 0. 965
B30G130 30Q130 1.30 1.20 1.58 0.85 1.12 1.85
B35G135 35Q135 1.35 1.20 1.61 0.91 1.23 1. 86
B35G145 35Q145 0.35 1. 45 1.25 1.67 0.95 1.27 1.86 0. 965
B35G155 35Q155 1. 55 1.35 1.80 1.02 1.37 1.85
“ can be used as a reference value and can also be used as a supply standard according to user
needs.
Note: The standard Q plate can be used until the end of 2025.
Table 4 Magnetic Properties and Technical Characteristics of High Magnetic Polarization Intensity Oriented Electrical Steel Products (magnetic Properties Are Tested According to GB/T
3655)
High magnetic Compared with Minimum magne- .
- polarity High magne- | pormal the nominal Maximum ratio to tic polarization Mm}imumff
Chemicall; i rizat- Lo intensi: stack coeffi-
§ intensive;, ;;n inlzleiityat thickn- l"(;“sl:“vv/:; total total loss W/kg tyT cient
the name of type QG €ss mm a a
ashop P ‘DI 7/50 Pl 7/50 Pl 7/60 Pl 5/50 Pl 5/60 Jxoo f
B18P070 18QG070 0.70 0.70 0.91 0.52 0.67 1.90
B18P075 18QG075 0.75 0.75 0.98 0. 55 0.72 1.90
B18P080 18QG0O80 | 0.18 0.80 0.79 1.03 0. 58 0.76 1.89 0.950
B18P085 18QG085 0.85 0.83 1.08 0.61 0. 80 1.89
B20P075 20QG075 0.75 0.75 0.98 0. 55 0.73 1.90
B20P080 | 20QG080 0. 80 0.80 1.04 0.59 0.78 1.90
0.20 0. 950
B20P085 20QG085 0.85 0.84 1.09 0.61 0.81 1.89
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Table 4 Magnetic Properties and Technical Characteristics of High Magnetic Polarization Intensity Oriented Electrical Steel Products (magnetic Properties Are Tested According to GB/T 3655) (continued)

High magnetic Compared with Minimum
2 | Gy | i | | S
& | inensivep | ion intensity thickn= | s Wike total loss Wikg rength T cient

the name of type QG ess mm
e Bl B P e Blom’ Py Jaoo f
B23P080 | 23QG0O80 0.80 0.80 1.08 0. 60 0.79 1.90
B23P085 | 23QG085 0.85 0.85 1.12 0.64 0.84 1.90
B23P090 | 23QG090 | 0.23 0.90 0.88 1.15 0.65 0.87 1.89 0.955
B23P095 | 23QG095 0.95 0.92 1.20 0.68 0.90 1.89
B23P100 | 23QG100 1.00 0.96 1.25 0.70 0.93 1.88
B27P085 | 27QG085 0.85 0.85 1.13 0. 64 0.85 1.90
iF B27P090 | 27QG090 0.90 0.89 1.18 0.67 0.89 1.90
é‘? B27P095 | 27QG095 0.95 0.93 1.23 0.69 0.93 1.90
B 0.27 0. 960
_ B27P100 | 27QG100 1.00 0.96 1.27 0.72 0. 96 1.90
i B27P110 | 27QG110 1.10 1.03 1.36 0.76 1.01 1.89
B27P120 | 27QG120 1.20 1.10 1.45 0.82 1.09 1.88
B30P090 | 30QG090 0.90 0.90 1.20 0.68 0.92 1.90
B30P095 | 30QG095 0.95 0.95 1.25 0.72 0.97 1.90
B30P100 | 30QG100 | 0.30 1.00 0.98 1.30 0.74 1.00 1.90 0. 965
B30P105 | 30QG105 1.05 1.01 1.34 0.76 1.02 1.90
B30P120 | 30QG120 1.20 1.05 1.39 0.79 1.05 1.89
B35P115 | 35QG115 1.15 1.12 1.50 0.85 1.15 1.90
B35P125 | 35QG125 0. 35 1.25 1.15 1.53 0.87 1.17 1.90 0. 965
B35P135 | 35QG135 1.35 1.20 1.58 0.91 1.20 1.89
n::;be used as a reference value and can also be used as a supply standard according to user
Note: The high magnetic polarization strength type QG can be used until the end of 2025.
Table 5 Magnetic Properties and Technical Characteristics of Magnetically Refined Oriented Electrical Steel Products (magnetic Properties Are Tested According to GB/T 13789)
Magnetic Magnetic normal S,Z‘:i:?:alw“h Maximum ratio to XQZ?QET po- I\finli(m”mff
B | W | e | | R e |
e T P | Paw | Pow | Redd | R T s

5? B18R055 18RK055 0.55 0.55 0.71 0.41 0.53 1. 89

m B18R060 18RK060 0. 60 0. 60 0.78 0.45 0.59 1. 89
B18R065 18RK065 0.18 0. 65 0. 64 0.83 0.47 0.62 1. 89 0. 950
B18R0O70 18RK070 0.70 0.69 0.90 0.51 0.67 1.88
B18R0O75 18RK075 0.75 0.74 0.95 0. 54 0.70 1.88
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Table 5 Magnetic Properties and Technical Characteristics of Magnetically Refined Oriented Electrical Steel Products (Magnetic Properties Are Tested According to GB/T 13789) (continued)

Compared with Minimum o
Magnetie domain refined | Magnetic normal the nominal Maximum ratio to magnetic po- Minimum
g " R domain re- hick value of total total loss W/kg larization st- St‘ad: coeffi-
© the name of a fined  type e loss Wike rengh T -
shop RK ess mm ) -
PLasso Praso P P50 P50 Jsoo f
B20R060 20RK060 0.60 0.60 0.77 0. 45 0. 60 1.89
B20R065 20RK065 0. 65 0. 65 0.83 0.48 0. 64 1.89
B20R0O70 20RK070 0.70 0.69 0.88 0.51 0.67 1.89
0. 20 0. 950
B20R0O75 20RK075 0.75 0.74 0.95 0.54 0.71 1.88
B20R0O80 20RK080 0. 80 0.78 1. 00 0. 56 0.74 1.88
B20R0O85 20RK085 0. 85 0.82 1. 05 0.60 0. 80 1.88
B23R070 23RK070 0.70 0.70 0.93 0.54 0.71 1.90
B23R075 23RK075 0.75 0.75 0.99 0. 56 0.74 1.89
B23R080 23RK080 0.23 0.80 0.79 1. 04 0.59 0.78 1.88 0. 955
B23R085 23RK085 0.85 0.82 1. 08 0.61 0.81 1.88
if B23R090 23RK090 0.90 0. 88 1. 15 0.65 0.85 1.88
§ B27R080 27RK080 0.80 0.80 1. 06 0.61 0.81 1.90
B27R085 27RK085 0. 85 0.84 1. 11 0. 64 0.84 1.89
0.27 0. 960
B27R090 27RK090 0.90 0.87 1. 15 0. 66 0.87 1.89
B27R095 27RK095 0.95 0.92 1.22 0.69 0.91 1.88
B30R090 30RK090 0.90 0.89 1.18 0.68 0.91 1.90
B30R095 30RK095 0.95 0.92 1.22 0.71 0.94 1.90
0. 30 0. 965
B30R100 30RK100 1. 00 0.96 1.26 0.73 0.98 1.89
B30R105 30RK105 1.05 1. 00 1.32 0.76 1.01 1.89

needs.

“ can be used as a reference value and can also be used as a supply standard according to user

Note: The magnetic domain refined RK series can be used until the end of 2025.

Table 6 Magnetic Properties and Technical Characteristics of Heat-Resistant Engraved Magnetic Domain Refined Oriented Electrical Steel Products (magnetic Properties Are Tested According to GB/T

3655)
Compared with Minimum magne- minimum
nominal the nominal Maximum ratio to Fic polfxrization
e \h name of a hickness value of total total 1 W/k intensity 0\'6‘510?‘/
typ " e loss W/kg oo ¢ T gz?fﬁc,_
mm a a
Pl, 7/50 Pl 7/50 P1 7/60 Pl 5/50 Pl 5/60 .]goo f
nick B18HS065 0.65 0. 65 - - - 1.88
o B18HS070 0.18 0.70 0.69 - - - 1.88 0.950
Refi- B18HS075 0.75 0.74 - - - 1.88
ned




Q/BOB 485—2023

Table 6 Magnetic Properties and Technical Characteristics of Heat-Resistant and Scored Magnetic Domain Refined Oriented Electrical Steel Products (Magnetic Properties Are Tested According to GB/T 3655)
(continued)

Compared with Minimum magne-

nominal he nominal Maximum ratio to e polarization m":
type et ickness e ;; total total loss W/kg ‘"‘“‘s“yT gﬁ;ﬁr
" P Pow | Pow | Poow | P Jas /
B20HS065 0.65 0.65 — — — 1.89
B20HS070 0.70 0.69 — — — 1.88
B20HS075 | 0.20 0.75 0.74 | 0.98 | 0.56 | 0.73 1.88 0. 950
hl B20HS080 0.80 0.78 | 1.04 | 0.60 | 0.78 1.88
@e- | B20HS085 0.85 0.83 | 1.08 | 0.64 | 0.83 1.88
m B23HS070 0.70 0.70 — — — 1.89
fred B23HS075 0.75 0.74 | 0.99 | 0.57 | 0.75 1.88
" B23HS080 | 0.23 0.80 0.79 | 1.05 | 0.61 | 0.80 1.88 0.955
B23HS085 0.85 0.84 | 1.10 | 0.65 | 0.85 1.88
B23HS090 0.90 0.88 | 1.15 | 0.68 | 0.87 1.88
;::gfe used as a reference value and can also be used as a supply standard according to user
g?:‘:i;;vlagnetic Properties and Technical Characteristics of Low Noise Series Oriented Electrical Steel
Compared with Minimum minimum Maximum A weighiing
normal the nominal Maximum ratio to magnetic po- _— Magnetic  ex-
e | e | I | e | e
Promo Pow | P | P | Proe Jaoo f Ly, 1250
B27P085-LM 0.85 0.85 | 1.13 | 0.64 | 0.85
B27P090-LM 0.90 0.89 | 1.18 | 0.67 | 0.89
B27P095-LM o7 0.95 0.93 | 1.23 | 0.69 | 0.93 L0 0,960 58
B27P100-LM 1.00 0.96 | 1.27 | 0.72 | 0.96
Highma- | B27P110-LM 1.10 1.03 | 1.36 | 0.76 | 1.01
gtt'typl B27P120-LM 1.20 1.10 | 1.45 | 0.82 | 1.09
. B30P090-LM 0.90 0.90 | 1.20 | 0.68 | 0.92
B30P095-LM 0.95 0.95 | 1.25 | 0.72 | 0.97
B30P100-LM | 0. 30 1. 00 0.98 | 1.30 | 0.74 | 1.00 1.90 0. 965 60
B30P105-LM 1.05 1.01 | 1.34 | 0.76 | 1.02
B30P120-LM 1.20 1.05 | 1.39 | 0.79 | 1.05
B23RO70-LM 0.70 0.70 | 0.93 | 0.54 | 0.71
| B23RO75-L 0.75 0.75 | 0.99 | 0.56 | 0.74
gz%i;pge' B23R0SO-LM | 0.23 0. 80 0.79 | 1.04 | 0.59 | 0.78 1.90 1 0.995 o8
B23R085-LM 0.85 0.82 | 1.08 | 0.61 | 0.81
B23R090-LM 0.90 0.88 | 1.15 | 0.65 | 0.85
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Table 7 Magnetic Properties and Technical Characteristics of Low Noise Series Oriented Electrical Steel Products

(continued)
Compared with Minimum T Maximum A weighting
normal the nominal Maximum ratio to magnetic po- Magnetic ex-
value of to larization ~ st- overstow :
type — thickn- lue of total total loss W/kg - coeffici. tension speed
o | et at level dB (A)
})1. 7/50 Pl 7/50 Pl 7/60 Pl 5’506 Pl 5/603 jxoo f LVA, 1.7/50
B27R0O80-LM 0. 80 0.80 | 1.06 | 0.61 | 0.81
B27R0O85-LM 0.85 0.84 | 1.11 | 0.64 | 0.84
0.27 1.90 0. 960 58
B27R090-LM 0.90 0.87 | 1.15 | 0.66 | 0.87
g’lag“F‘iC | B27R095-LM 0. 95 0.92 | 1.22 | 0.69 | 0.91
eI B30R090-IM 0.90 0.89 | 1.18 | 0.68 | 0.91
B30R095-LM 0.95 0.92 | 1.22 | 0.71 | 0.94
0.30 1.90 | 0.965 60
B30R100-LM 1.00 0.96 | 1.26 | 0.73 | 0.98
B30R105-LM 1.05 1.00 | 1.32 | 0.76 | 1.01
“ can be used as a reference value and can also be used as a supply standard according to user
needs.

Table 8 Magnetic Properties and Technical Characteristics of Uncoated Series Oriented Electrical Steel

Products
Compared with Minimum minimum
nominal the nominal Maximum ratio to magnetic po-
hickness value of - total 1 loss W/k larization ~ st- oremtont
type . e loss W/kg oo ¢ rength T gﬁf -
mm a a
A, /50 A 7/50 A 7/60 P55 P, 5/60 Jeoo f
comvntonl type B27G140-NC 0.27 1. 40 1.38 1.76 1.09 1.40 1.90 0. 960
“ can be used as a reference value and can also be used as a supply standard according to user
needs.
Table 9 Magnetic Properties and Technical Characteristics of Special Series Oriented Electrical Steel Products for Distribution
Transformers
Compared with Minimum ‘minimum
nominal the nominal Maximum ratio to magnetic po-
the name of a thickness value of total l l W/k larizaﬁon st- overstow
type - e loss W/kg oo ¢ rength T gﬁtefﬂd-
mm a a
P1,7/50 A /50 A 7/60 Pl 5/50 Pl 5/60 Jsoo f
B20PD080 0.20 0. 80 0.79 1.04 0. 58 0.78 1.88 0.955
High magnetic
e ™| B23PDO85 0.85 0.84 | 1.10 | 0.62 | 0.83
0.23 1.88 0. 960
B23PD090 0.90 0. 87 1.14 0. 64 0. 86
B20RD065 0. 65 0. 64 0. 84 0. 47 0.63
0.20 1.88 0.955
B20RDO70 0.70 0.69 0.91 0.51 0.68
Masni B23RDO70 0.70 0.70 0.93 0.53 0.71
agnetic
domain re-
fined typee B23RDO75 0.75 0.74 0.97 0. 55 0.73
B23RD080 0.23 0. 80 0.78 1.02 0.58 0.77 1.88 0. 960
B23RD085 0.85 0.81 1.06 0.60 0. 80
B23RD090 0.90 0.87 1.14 0. 64 0. 86
" can be used as a reference value and can also be used as a supply standard according to user
needs.

10
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7.2 Coating Properties

At the request of the purchaser and through mutual agreement between both parties, coating characteristic testing may be conducted, with
guaranteed values specified in the contract. If heat treatment is required for the product, it shall be performed under conditions specified by the
manufacturer, and the contract shall specify that coating characteristics are tested either before or after heat treatment.

The insulation coating shall be able to withstand the erosion of insulation paint, transformer oil, mechanical oil and other media.

7.2.1 Coating Adhesion

The coating adhesion grade of products with thickness specifications less than 0.23mm shall be D grade or above,

and the coating adhesion grade of products with thickness specifications greater than 0.23mm shall be E grade or above.

When heat treatment is carried out during the shear process and under the heat treatment conditions specified by the

supplier, the coating shall not be removed in large areas, but slight cracking of the coating is allowed on the shear edge.

7.2.2  Coating Insulation Resistance

The test of coating insulation resistance shall be carried out according to GB/T 2522, or the two parties may negotiate
and carry out the test according to the agreed method. The relevant technical requirements shall be specified in the contract.

According to the surface insulation coating resistance measured according to GB/T2522, the average value of five single-sided measurements
should not be less than 30 Q -cm?/surface, and the minimum value of a single measurement should not be less than 5 Q -cm*surface. If the supplier can
guarantee this, the test may be omitted.

7.3 Geometric Features and Tolerances

7.3.1 Thickness

The nominal thickness of the product is 0.18mm, 0.20mm, 0.23mm, 0.27mm, 0.30m,0.35mm. The
thickness allowable deviation includes the following three categories, including:

--The allowable deviation of nominal thickness in the same acceptance batch, referred to as the allowable deviation of nominal thickness;

-The deviation between the actual thickness of each point in the longitudinal direction of the product within a certain length (2000mm=+
200mm) parallel to the rolling direction (i.e., the length direction of the product), hereinafter referred to as longitudinal thickness
deviation;

-The deviation between the actual thickness of each point perpendicular to the rolling direction (that is, along the product width direction),
not less than 15mm from the edge and at the middle position of the transverse width of the product, hereinafter referred to as the
transverse thickness deviation.

The thickness deviation of the product shall comply with the provisions of Table 10, and the steel strip is allowed to deliver with negative thickness deviation.

Table 10 Product Thickness Allowable Deviation Unit Is Mm
normal thickness i\alll‘?lvance of thickness " by nominal Vertical thickness deviation " Faleral thickness deviation
+0. 010 +0. 012 +0. 010
0.18 -0. 015 0 0
+0. 010 +0. 012 +0. 010
0.20 -0. 015 0 0
+0. 010 +0. 012 +0. 010
0.23 -0. 020 0 0
+0. 010 +0. 015 +0. 012
0.27 -0. 020 0 0
+0. 010 +0. 015 +0. 012
0.30 -0. 025 0 0
+0. 010 +0. 015 +0. 012
0.35 -0. 025 0 0
The added thickness at the * weld should not exceed 0.050mm;
Thickness deviation on *» 2000mm long product or on a steel sheet;
It°is o:l|ly applicable to products with a width greater than 150mm. For narrow bands, an additional agreement is

11
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7.3.2  Width

The nominal width W of the product ranges from 750mm to 1270mm. The permissible deviation of the master roll width for products supplied with

0,

edge cutting should be *, “" mm. If users have special requirements, they can be delivered in the rough edge state according to the agreement, and the

permissible deviation of the width shall be separately agreed by both parties through the agreement.

7.3.3 Camber

The detection of the sickle bend of the product is suitable for the cutting material with a width of no less than 150mm. For any

product with a length of 1000mm, the sickle bend should not exceed 0.50mm. If the supplier can guarantee it, this test can be omitted.

7.3.4 Gross Height and Wave Height

The detection of product unevenness is suitable for materials with a width not less than 150mm, the unevenness should not exceed 1. 0%, and the wave height should not exceed 2. Smm.

7.3.5 Residual Curvature

According to the requirements of the customer and stated in the contract, the residual curvature of products with a width of not less than 150mm
can be tested. The distance between the bottom edge of the test steel sheet and the support plate should not exceed 10mm. If the supplier can guarantee
this, the test can be omitted.

7.3.6 Height of Hair Cut

The height of the shear burr of the edge product should not exceed 0. 020mm.

7.4  Technical Characteristics
7.4.1 Density
The agreed density used to calculate magnetic properties and stacking coefficients is 7.65x10 ° kg/m .

7.4.2 Stacking Coefficient

The minimum stacking coefficient of the product shall comply with the provisions of Table 3, Table 4, Table 5, Table 6, Table 7, Table 8 and Table 9.

7.4.3 Number of Bends

The minimum number of bends parallel to the rolling direction of the product shall not be less than 1. If the supplier can guarantee this, the test may not be carried out.

7.4.4 Deviation of Shear Edge Caused by Internal Stress

The product shall avoid internal stress as much as possible. As required by the customer and specified in the contract, for
materials with a width of no less than 500mm (after longitudinal cutting), the shear edge deviation caused by internal stress
can be tested, and the gap measurement value should not exceed 1mm. If the supplier can guarantee this, the test may be
waived.

8 Inspection and Testing

8.1 General Requirements

8.1.1  When the Order Agreement Is Signed in Accordance With This Document, the User May Conduct Prescribed Inspection and Test or Non-Prescribed Inspection and Test According to the Provisions of GB/T 17505.

However, for non-specified tests and tests, the manufacturer shall provide the total loss value and magnetic polarization strength value of the product required.
8.1.2  When Ordering Inspection and Test in Accordance With the Provisions, the User Shall Specify the Type of Inspection Documents in GB/T 18253.

8.1.3 Steel coils shall be batched according to the coil, generally with one coil as a batch for acceptance.

12
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8.5 Magnetic Performance Test

8.5.1 Epstein Square Measurements

When measuring with a 25cm Epstein square ring, follow the testing method GB/T 3655 (IEC 60404-2, IDT). A
sample set must contain no fewer than 24 specimens. The specimen should be cut along the length direction parallel to
the product's rolling direction, with a deviation angle from the rolling direction within +1 °. The specimen should
cover as much of the product's full width as possible. The sampling method, dimensions, and permissible deviations
for specimens shall comply with the provisions of GB/T 3655.

Prior to testing, the sample shall undergo stress-relief annealing under conditions provided by the manufacturer. For aging test specimens of the
product, when maximum total loss ratio is achieved, the specimen shall be maintained at a temperature of 225°C+5C for 24 hours, then air-cooled to
ambient temperature.

8.5.2 Single Pass Method (SST) Measurement

When using a single-piece testing instrument, the sampling method, dimensions, and permissible deviations of the sample shall comply with the
provisions of GB/T 13789 (IEC 60404-3, IDT). To ensure the magnetic test results represent the magnetic properties of the steel strip, when cutting
large single-piece samples, the deviation between the longitudinal centerline position and the width direction center position of the product should be

<50mm. The angle of deviation between the sample's longitudinal direction and the rolled direction of the template should be within +1 °.
Samples measured by the single-stage method do not require stress elimination annealing and are not allowed to undergo aging tests.

8.6 Sampling Quantity, Sampling Direction, Sample Size and Test Method
8.6.1 The Sampling Quantity, Sampling Direction, Sample Size and Test Method of the Product Inspection Project Shall Comply With the Provisions of Table 11.
8.6.2 Tensile Tests Should Be Carried out in Accordance With Method B of GB/T 228.1-2021. In Order to Improve the Reproducibility of the Measurement Results, It Is Recommended to Use Beam Displacement

Control method, the rate of measurement of yield strength is 5%Lc/ minute or 0. 00083/s, the rate of measurement of yield strength after measurement

is 40%Lc/ minute (Lc is the parallel length of the sample) or 0. 0067/s. The position of the sample from the edge should not be less than S0mm.

Table 11 Sampling Quantity, Sample Direction, Sample Size and Test Method of Test Items

inspecting item E:‘“b" of samp- Zﬁ;‘ sample direc- specimen size experimental method
Length: 500mm GB T 13789 (Magnetic
. domain refinement
Compared with total loss and magnetic polarization Width: 500mm products)
niensity 1 Group/batch direction
Length: 280mm~ 320mm GB/T 3655
Stacking ~ coeffic- Width: 30mm
ient GB/T 19289
i Length: 280mm~320mm GB/T 2522
Coating adhesion 1 Group/batch direction
Width: 30mm
inequality 1 per batch direction Full board width x 1000mm length YB/T 4292
Height of hair cut 1/ batch direction Full board width x 1000mm length YB/T 4292
i‘:}rggce insulation resis- broadwise =400mmx250mm strip steel longitudinal GB/T 2522
A Weighted magnetostrictive velocity level direction 100mm X 500mm IEC/TR 62581-2010
Namber of be- drcion Width: 30mm YB/T 4731
Vickers hardness (HV1) / 212mm X 230mm GB/T 4340. 1
— Parallel section 25mmx
tensile property direction i GB/T 228.1-2021
60mm (50mm spacing)
camber direction Full board width x 2000mm length YB/T 4292
Residual - curva- direction Full board width x 500mm length YB/T 4292
Deviation of shear edge
. direction Full board width x 1000mm length YB/T 4292
caused by internal stress

8.7 other
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The supplier may adopt different inspection and test methods for acceptance testing. In case of any dispute, the inspection
and test methods and relevant technical requirements specified in these Technical conditions shall be used for testing.

9 Determination and Retest Rules

The rules for product determination and reinspection shall comply with the provisions of GB/T 17505.

If any test result fails to meet the standard requirements, double the quantity of samples from the same batch shall be retested for
the non-conforming item. If the retest results (including all required indicators) are qualified, the entire batch is deemed qualified.
However, if even one indicator in the retest results (including all required indicators) is non-compliant, the entire batch is deemed
unqualified. Should the retest fail, the individual sample that has undergone testing and yielded non-compliant results cannot be

accepted. Nevertheless, untested samples within the same batch may be individually resubmitted for retesting and acceptance.

10 Packaging, Marking and Inspection Documents

The packaging, labeling, and inspection documentation of the products shall comply with the provisions of Q/BQB 400. Unless otherwise
specified, steel coils shall be packaged horizontally as detailed in Figure 7 of Q/BQB 400. For any special packaging requirements from the client,
such terms may be negotiated during order placement and explicitly stated in the contract.

The basic items listed in the quality certificate of directional electric steel products are P . 150, P 1. 760, J 500, OVerlapping

coefficient. If the buyer has special requirements, it can be negotiated when ordering and indicated in the contract.

11 Rules for Numerical Rounding

The numerical judgment adopts the rounding value comparison method, and the numerical rounding should comply with the provisions of GB/T 8170.

12 Other Notes

Due to external environmental factors, storage conditions, and packaging requirements, directional electrical steel
products may develop surface corrosion risks during prolonged storage. Under standard packaging, transportation, handling,
and storage conditions, the supplier must ensure that no rust formation occurs on product surfaces within 12 months from the
date of manufacturing completion.

Note: The issue date in the product inspection document is usually defined as the completion date of the product.

13 Information Required for Order

Users shall provide the following information when ordering according to this part:
1) Document number;
2) the name of a shop ;
3) specification and dimension ;
4) boundary situation ;
5) weight ;
6) manner of packing ;
7) use;
8) For refined magnetic domain products, the refined magnetic domain treatment method (heat resistant or non-heat resistant) should be specified;

9) Other special requirements.
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appendix C

( informative annex )

Technical differences between this document and the

national standard GB/ T 2521. 2. 2016 are shown in Table C.1 and Table C.2.

Technical differences between this document and the national standard GB/T 2521.2-2016

Mamber project GB/T 2521.2 - 2016 Q/BQB 485 - 2023
. . . Standard type, high magnetic polarization intensity
. General type, high magnetic polariza- | .o " 4omain refinement type, heat-resistant domain
1 product line tion intensity type, and domain refi- LT .
nement type refinement type, distribution transformer series,
low-noise series, uncoated series
Low-end grades such as 27Q130,23Q120,23QH
100,27QH100,30QH110, B18P095 and B20P095
2 Ranking of cards e were deleted, and high-end grades such as B23R
075, B27R080, B30R090, B30P100, B30P095
and B23RD070 were added.
Location of thickness d Not less than 30mm from
Lgavion of thickness det- Not less than 15mm from the edge of the product
the edge
T 0. 025m 0.27. 0.30. 0.35mm: <0.015mm
fferen .
e 0.23. 0.20. 0. 18mm: <<0.012mm
e it it 0. 015m 0.27. 0.30. 0.35mm: <0.012mm
0.23. 0.20. 0. 18mm: <<0.010mm
Width tolerance allowed 0~2mm 0~0. 5mm
3 ol o Inclination (steepness) <1.5% <1.0%
— <3. 0mm
Height o hair et <0. 025mm <0. 020mm
camber <0. 9mm <<0. 9mm
0. 23mm: 0. 945 0. 23mm: 0.955
N 0. 27mm: 0. 950 0. 27mm: 0. 960
o 0. 30mm: 0. 955 0. 30mm: 0. 965
0. 35mm: 0. 960 0. 35mm: 0. 965
Eﬁzidual curva- <35mm <5mm
innerstress _ <1mm
Coating adhesion _— Not inferior to grade E
4 Coating properties The average of five measurements on a single surface
Surface insulation coating resista- should not be less than 30 Q -cm?surface, and the
nce minimum of one measurement on a single surface should
not be less than 5 Q -cm?*surface
a1(\J/laximum P.- See table C.2
Maximum P See table C.2 _ .
‘ — The standard values and typical values of some grades shall be determined
5 2?:::;: perf- Maxlmum P.  — according to the actual level of baosteel products, and the standard values and
K/laximum P — typical values of some grades shall be improved. See Table C.2 for details.
Minimum J See table C.2
Method for cutting test specimens of adhesion of
6 directional electric steel insulation coating and magne- _ Normative Appendix A

tic properties of large single pieces
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Table C.2 Differences between this document and the national standard GB/T 2521.2-2016 Magnetic properties of typical grades

. GB/T 2521.2 - 2016 Q/BQB 485 — 2023

breed ness o o P Joo Prvm Jin

mm
W/kg T W/kg T

0.23 B23G110 1.10 1.82 1.08 1.85

0.27 B27G120 1.20 1.82 1.15 1.85

o 0,30 B30G120 1.20 1.82 1.15 1.86

B30G130 1.30 1.82 1.20 1.85

0.3 B35G145 1.45 1.82 1.25 1.86

B35G155 1.55 1.82 1.35 1.85

B23P085 0.85 1.88 0.85 1.90

0.9 B23P090 0.90 1.88 0.88 1.89

B23P095 0.95 1.88 0.92 1.89

B23P100 1.00 1.88 0.96 1.88

B27P090 0. 90 1.88 0.89 1.90

i et o 097 B27P095 0.95 1.88 0.93 1.90

o B27P100 1. 00 1.88 0.96 1.90

B27P110 1.10 1.88 1.03 1.89

0,30 B30P105 1.05 1.88 1.01 1.90

B30P120 1.20 1.88 1.05 1.89

B35P115 1.15 1.88 1.12 1.90

0.35 B35P125 1.25 1.88 1.15 1.90

B35P135 1.35 1.88 1.20 1.89

B23R080 0. 80 1.88 0.79 1.89

0.23 B23R085 0.85 1.88 0.82 1.88

B23R090 0.90 1.88 0.88 1.88

Magnetie domain. rel- B27R085 0.85 1.88 0.84 1.89

iy e 0.27 B27R090 0.90 1.88 0.87 1.89

B27R095 0.95 1.88 0.92 1.88

0,30 B30R095 0.95 1.88 0.92 1.90

B30R100 1.00 1.88 0.96 1.89
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appendix D

( informative annex )

This Document Shows the Typical Values of Technical Performance Indexes of Representative Grades
of Electrical Steel

Table D.1 Typical Values of Main Magnetic Properties of General Grades of Electrical Steel in This
Document

magnetic perf-
ormance

Type o P Wke P Wke Jo
50Hz 60Hz 50Hz 60Hz T

B23G110 0.99 1.29 0.71 0.93 1.89

B27G120 1.03 1.34 0.75 0.99 1.89

B30G120 1.08 1.43 0.79 1.05 1.89

comventonal type B30G130 1.13 1. 49 0.81 1.08 1.88
B35G135 1.18 1.58 0.90 1.21 1.89

B35G145 1.23 1. 64 0.93 1.25 1.89

B35G155 1.30 1.73 0.98 1.32 1.89

B18P070 0. 69 0.90 0.51 0. 66 1.90

B18P075 0.74 0.96 0.55 0.73 1.89

B18P080 0.79 1.02 0. 58 0.76 1.89

B20P075 0.74 0.97 0.55 0.73 1.90

B20P080 0.79 1.03 0.59 0.78 1.89

B20P085 0.83 1.08 0. 60 0. 80 1.91

B23P080 0.79 1.04 0.58 0.78 1.92

B23P085 0.83 1.09 0.62 0.81 1.92

B23P090 0.87 1.14 0. 64 0.85 1.91

B23P095 0.90 1.18 0. 66 0. 86 1.91

B23P100 0.93 1.21 0. 67 0.88 1.91

;‘;ﬁi‘:iza‘zz‘i'“i‘:‘f B27P085 0.84 1.12 0.62 0.84 1.91
tensity type B27P090 0.88 1.16 0. 66 0.88 1.91
B27P095 0.92 1.21 0. 68 0.91 1.91

B27P100 0.94 1.24 0.69 0.92 1.91

B27P110 0.97 1.28 0.72 0.95 1.91

B30P090 0.89 1.19 0.67 0.91 1.92

B30P095 0.94 1.25 0.71 0.95 1.92

B30P100 0.97 1.29 0.73 0.98 1.92

B30P105 0.99 1.31 0.74 0.99 1.91

B30P120 1.02 1.35 0.76 1.01 1.91

B35P115 1.11 1. 48 0.85 1.14 1.92

B35P125 1.14 1.52 0. 86 1.16 1.91

B35P135 1.18 1.55 0.89 1.18 1.91

B18R055 0. 54 0.70 0. 40 0.52 1.91

B18RO60 0.59 0.77 0. 44 0. 58 1.91

B18R065 0. 64 0.83 0.48 0.63 1.91

B18RO70 0.68 0.88 0. 50 0. 65 1.90

g’;ﬂi‘ic i B18RO75 0.73 0.94 0.52 0.68 1.88
ned type B20R060 0.59 0.76 0. 44 0.59 1.91
B20R065 0. 64 0.82 0. 47 0.62 1.91

B20RO70 0.68 0.89 0.51 0.67 1.90

B20R075 0.73 0.95 0.53 0.70 1.90

B20R080 0.77 0.99 0.55 0.72 1.89
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Type o P, Wkg P.; Wkg Jooo
50Hz 60Hz 50Hz 60Hz T
B23R070 0. 69 0.91 0. 52 0. 69 1.92
B23R075 0. 74 0.97 0. 56 0. 74 1.91
B23R080 0.77 1.01 0.57 0. 76 1.91
B23R085 0. 80 1.04 0.59 0.78 1.91
B23R090 0.85 111 0. 62 0.81 1.90
Magnetc B27R080 0.78 1.02 0.59 0.78 1.92
domain <t | BYTRO85 0. 82 1.08 0. 62 0. 82 1.91
B27R090 0.86 113 0.64 0.86 1.90
B27R095 0. 89 117 0. 66 0.88 1.90
B30R090 0.88 1.16 0. 68 0. 90 1.92
B30R095 0.91 1.20 0. 70 0.93 1.92
B30R100 0. 94 1.24 0.71 0.95 1.91
B30R105 0.97 1.28 0. 74 0.98 1.90
B18HS065 0. 64 — — — 1.89
BI8HS070 0. 68 — — — 1.89
BI8HS075 0.73 — — — 1.89
B20HS065 0. 64 — — — 1.90
B20HS070 0. 68 — — — 1.90
Thermal resi- | B20HS075 0.73 — — — 1.89
vt o |_B20HS080 0.78 — — — 1.89
reinedype | B20HS085 0.83 — — — 1.89
B23HS070 0. 69 — — — 1.90
B23HS075 0.73 0.98 0.55 0.73 1.90
B23HS080 0.78 1.02 0.58 0.78 1.90
B23HS085 0.83 1.07 0. 60 0. 80 1.89
B23HS090 0.87 111 0. 63 0.83 1.89

Note: The typical value of technical performance index of representative brand number is the reference data, not as the delivery guarantee

value.

Table D.2 Typical Values of Main Properties of Low Noise Series Oriented Electrical Steel in This

Document
magnetic perf- A Weighted magn-
etostrictive  velocity
Representative sy- P, Wkg P Wkg level
mbol .]e;ou
50Hz 60Hz 50Hz 60Hz T sgag“
B23R0O75-LM 0.73 0.97 0.56 0.74 1.92
B23R080-LM 0.77 1.01 0.57 0.76 1.91 53
B23R085-LM 0. 80 1.04 0.59 0.78 1.91
B27R090-LM 0. 85 1.12 0.63 0.85 1.91
B27R095-LM 0.90 1.19 0. 68 0.90 1.91 55
B30R100-LM 0.93 1.22 0.70 0.94 1.91
B27P100-LM 0.92 1.21 0. 68 0.91 1.91
B30P100-LM 0.97 1.29 0.73 0.98 1.92
B30P105-LM 1.01 1.34 0.76 1.01 1.91 %
B30P120-LM 1.04 1.38 0.78 1.04 1.91

Note: The typical value of technical performance index of representative brand number is the reference data, not as the guarantee value of delivery.
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Table D.3 Typical values of main properties of the series of oriented electrical steel for distribution transformers in this
document

magnetic perf-

ormance

Stacking  coeffic-
ient

b P Wke P Wke Jooo
50Hz 60Hz 50Hz 60Hz T f
B23RD075 0.73 0.95 0. 55 0.73 1.92
B23RD080 0.76 0.98 0.57 0.76 1.92
B23RD085 0.78 1.01 0.59 0.78 1.92 0.97
B23RD090 0.83 1. 07 0.61 0.80 1.91
valalizrhe typical value of technical performance index of representative brand number is the reference data, not as the delivery guarantee
Table D.4 Typical values of mechanical properties, stacking coefficient and resistivity of electrical steel in this document
Yield strength Extension Humber of repeated bending Vickers _ Resista-
thickn- Tensile strength (MPa) | hardn- Stacking o
(MPa) rate * (%) 2) ess coeffic- nce © ("
L C L C 5§ C L 5 V1 (@ em
0.18 345 402 324 342 13 42 44 14 201 0.953 52
0. 20 349 405 326 346 13 42 41 12 202 0.958 52
0.23 354 401 331 346 14 42 32 11 205 0.963 53
0. 27 378 438 360 380 10 39 30 9 220 0. 968 54
0. 30 372 408 346 367 14 44 23 7 208 0.973 53
0. 35 369 405 347 365 13 42 20 6 209 0.980 53
g:l?vtg?;l‘cal value of technical performance index of * representative brand is for users to use as reference, and is not the guarantee value of

"indicates that the test direction is vertical.
¢ indicates that the test direction is transverse

The stretched specimen is the No.5 specimen specified in JIS Z 2241.

The ° resistivity detection method is referred to GB/T 351-1995.

Table D.5 Typical values of main magnetic properties of oriented electrical steel in this document Q, high magnetic polarization intensity type QG, and domain refinement type
RK

Type e - P, Wkg P Wkg Jroo
5017 60Hz 50Hz 60Hz T
230110 0.99 1.29 0.71 0.93 .88
270120 1.06 1.38 0.77 1.01 1.88
300120 1.08 1. 40 0.78 1.02 1.89
30Q130 1.13 1.48 0.81 1.07 1.88
350145 1.23 1. 64 0.92 1.24 1.87
350155 1.30 1.73 0.98 1.32 1.86
18QG0S0 0. 78 1.00 0.58 0.74 1.90
18QG085 0.83 1.08 0.61 0.79 1.90
18QG095 0.93 1.20 0. 64 0.83 1.89
2006080 0.78 1.02 0. 59 0.76 1.90
2006085 0.84 1.09 0.62 0.81 1.90
2006095 0.93 1.20 0.65 0. 85 1.89
2306085 0.84 1.09 0.62 0.81 1.92
2306090 0.87 1.15 0. 64 0. 85 1.91
o merci | 9306095 0. 90 1.18 0. 66 0.86 1.91
tnsitytpe 2306100 0.93 1.21 0.67 0.88 1.90
2706090 0. 89 1.18 0.67 0.87 1.92
2706095 0.93 1.22 0. 69 0.91 1.92
2706100 0.95 1.25 0. 70 0.92 1.91
2706120 1.00 1.31 0.73 0.96 1.90
3006100 0.98 1.29 0.73 0.98 1.92
3006105 1.00 1.31 0.75 0.99 1.91
3006120 1.03 1.36 0.76 1.00 1.91
3506135 1.16 1.53 0.87 117 1.90
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Type e - P, Wkg P Wkg Jo
50Hz, 60Hz 50Hz 60Hz T
18RK065 0. 64 0.85 0. 48 0. 64 1.90
18RK070 0. 68 0. 88 0. 50 0. 64 1.91
18RKO75 0.73 0.93 0.51 0.67 1.88
18RK085 0. 83 1.06 0. 56 0.73 1.88
20RK070 0. 68 0. 88 0. 50 0. 66 1.91
20RKO75 0.74 0.95 0.52 0. 68 1.90
20RK085 0. 84 1.08 0.57 0.74 1.89
23RK075 0.75 0.98 0. 55 0.74 1.92
— 23RK080 0.78 1.03 0.57 0.76 1.91
domain refi- | 23RKO85 0.81 1.06 0. 58 0.77 1.91
nedope 23RK090 0. 85 111 0. 62 0.81 1.90
23RK100 0.90 1.18 0. 64 0.85 1.89
27RK085 0.84 1.10 0. 63 0.83 1.92
27RK090 0. 87 1.14 0.64 0.86 1.91
27RK095 0. 90 1.18 0. 66 0.88 1.90
27RK100 0.95 1.25 0. 69 0.91 1.89
30RK095 0.92 1.21 0. 68 0.90 1.91
30RK100 0.94 1.24 0.70 0.95 1.90
30RK105 0.97 1.27 0.72 0.96 1.89

Note: The typical value of technical performance index of representative brand number is the reference data, not as the delivery guarantee
value.
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