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Chemical composition and mechanical properties of high-quality carbon structural steel
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According to GB699-1999, the chemical composition and physical properties specified by the unified digital

code and grade are shown in the following tables:

# 1: %% Sheet 1 Chemical Components

G
55 JE-5 221553 Chemical Components (%)
5
Unified W C it i HMn | #Cr | BNi |4 Cu
NO. [Numerical| Grade
Code Range Range Range Max Max Max

1 U20080 | O8F |0.05~0.11 <0.03 0.25~0.50 0.10 0.30 0.25
2 U20100 | 10F |0.07~0.13 <0.07 0.25~0.50 | 0.15 0.30 0.25
3 U20150 | 15F |0.12~0.18 <0.07 0.25~0.50 | 0.25 0.30 0.25
4 U20082 | 08 |[0.05~0.11| 0.17~0.37 | 0.35~0.65 | 0.10 0.30 0.25
5 U20102 10 |0.07~0.13| 0.17~0.37 | 0.35~0.65 | O.15 0.30 0.25
6 U20152 15 10.12~0.18 | 0.17~0.37 | 0.35~0.65 | 0.25 0.30 0.25
7 U20202 | 20 [0.17~0.23| 0.17~0.37 | 0O.35~0.65 | 0O.25 0.30 0.25
8 U20252 | 25 |[0.22~0.29| 0.17~0.37 | 0.50~0.80 | O.25 0.30 0.25
9 U20302 | 30 [0.27~0.34| 0.17~0.37 | O.50~0.80 | O.25 0.30 0.25
10 U20352 | 35 |[0.32~0.39| 0.17~0.37 | 0.50~0.80 | O.25 0.30 0.25
11 U20402 | 40 |[0.37~0.44| 0.17~0.37 | 0.50~0.80 | 0.Z5 0.30 0.25
12 U20452 | 45 |0.42~0.50| 0.17~0.37 | 0.50~0.80 | O.25 0.30 0.25
13 U20502 | 50 [0.47~0.55| 0.17~0.37 | 0.50~0.80 | O.25 0.30 0.25
14 U20552 | 55 |[0.52~0.60| 0.17~0.37 | 0.50~0.80 [ O.25 0.30 0.25
15 U20602 | 60 [0O.57~0.65| 0.17~0.37 | 0.50~0.80 0.25 0.30 0.25




16 U20652 [ 65 |0.62~0.70| O.17~0.37 | 0.50~0.80 | O.25 0.30 0.25
17 u20702 | 70 |0.67~0.75| O0.17~0.37 | 0.50~0.80 0.25 0.30 0.25
18 u20752 75 |0.72~0.80| 0.17~0.37 | 0.50~0.80 | O.25 0.30 0.25
19 U20802 [ 80 |0.77~0.85| O0.17~0.37 | 0.50~0.80 0.25 0.30 0.25
20 U20852 | 85 0.82~0.90| 0.17~0.37 | 0.50~0.80 0.25 0.30 0.25
21 U21152 | 15Mn |0.12~0.18| 0.17~0.37 | 0.70~1.00 | 0.25 0.30 0.25
22 U21202 | 20Mn | 0.17~0.23 | 0.17~0.37 | 0.70~1.00 0.25 0.30 0.25
23 U21252 | 25Mn | 0.22~0.29 | 0.17~0.37 | 0.70~1.00 | O.25 0.30 0.25
24 U21302 | 30Mn |0.27~0.34| 0.17~0.37 | 0.70~1.00 | O.25 0.30 0.25
25 U21352 (35M13|0.32~0.39| 0.17~0.37 | 0.70~1.00 | O.25 0.30 0.25
26 U21402 {40M13|0.37~0.44| 0.17~0.37 | 0.70~1.00 0.25 0.30 0.25
27 U21452 | 45Mn |0.42~0.50| O.17~0.37 | 0.70~1.00 | 0.25 0.30 0.25
28 U21502 [ 50Mn | 0.48~0.56 | 0.17~0.37 | 0.70~1.00 | O.25 0.30 0.25
29 U21602 | 60Mn [0.57~0, 65 0.17~0,37 | O.70~1.00 | O.25 0.30 0.25
30 U21652 [65M13|0.62~0.70| 0.17~0.37 | 0.90~1.20 | O.25 0.30 0.25
31 U21702 [70M13]0.67~0.75| 0.17~~0.37 | 0.90~1.20 | O.25 0.30 0.25

T R PIRS ORI R AU, RS R AT B RS iR E A
AT O8N 37); AR RFARUN, RS JRTHIN. Bt B e — AUy BON<67)s
TN, RS R TN CF

Note: The grades listed in Table 1 are high-quality steel. If it is high-quality steel, add "A" after the
grade (the last digit of the unified number code is changed to "3"); if it is super high-quality steel, add
it after the grade. E" (the last digit of the unified number code is changed to "6"); for boiling steel, the

grade is followed by "F".
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7 917) (The last digit of the unified digital code is "0"); for semi-killed steel, the designation is

followed by "b" (the last digit of the unified digital code is "1")
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The silicon content of boiling steel for cold stamping is not more than 0.03%. The nitrogen content of steel
smelted by oxygen converter should not exceed 0.008%. When the supplier can guarantee the qualification, no
analysis is required. According to the agreement between the supplier and the buyer, 08-25 steel can supply

semi-killed steel with silicon content not more than 0.17%, and its grade is 08b 25b.

A (R AL 24 B 20 Fe VR 25 AT & GB / T 222--1984 iR 26 2 KIRLE .

The allowable deviation of the chemical composition of the steel (or billet) shall comply with the provisions in

Table 2 of the GB/T 222--1984 standard.

%% 2 Sheet 2
P S
4 % Group
ARTS %
5 AN high quality steel 0.035 0.035
BRI senior high quality steel 0.030 0.030
R5 AR 54N special grade high quality steel 0.025 0.020
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The hardness of the steel for machining or cold-drawn billet as delivered shall meet the requirements in Table 3.
The hardness of non-annealed steel may not be inspected if the supplier can ensure that it is qualified. The hardness
index after high temperature tempering or normalizing shall be determined by negotiation between the supplier and

the buyer.
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1 |O8F | 25 930 295 | 175 | 35 | 60 131
2 [10F | 25 930 315 | 185 33 |00 137
3 |15F | 25 920 355 1205 ] 29 | 55 143
4 08 | 25 930 325 | 195 | 33 | 60 131
5 10 | 25 930 335 [205] 31 |00 137
6 15 | 25 920 375 §2250 1) 27E) &8 143
7 20 | 25 910 410 (245 25 |55 1S6
8 25 |25 900 870 600 450 (2751 23 |50 ] 71 170
9 30 |25 880 860 600 490 (2951 21 (50 | 63 179
10| 35 |25 870 850 600 530 |315] 20 [45 | 55 197
11 ] 40 | 25 860 840 600 570 |335] 19 (45 | 47 217 187
121 45 | 25 850 840 600 600 |355] 16 |40 [ 39 229 197
131 50 |25 830 830 600 630 [375] 14 |40 | 31 241 207
14 ] 55 |25 820 820 600 645 |380] 13 |35 255 217
151 60 | 25 810 675 400 | 12 | 35 255 229
16 | 65 | 25 810 695 [410] 10 | 30 255 229
171 70 | 25 790 715 (420 9 |30 269 229
181 75 820 480 1080 | 880 7 | 30 285 241




19 [ 80 820 480 1080 [93()| 6 |30 285 241
20 | 85 820 480 1130 [980 | 6 |30 302 255
21 | 15Mn | 25 920 410 [245] 26 | 55 163

22 |20Mn | 25 910 450 [275] 24 |50 197

23 [25M13]| 25 900 870 600 490 (2951 22 |50 | 71 207

24 |30Mn | 25 880 860 600 540 (315] 20 |45 ] 63 217 187
25 |35Mrl | 25 870 850 600 560 (335] 18 |45 ] 55 229 197
26 |40Mn | 25 860 840 600 590 (355 17 |45 ] 47 229 207
27 [45Mrl | 25 850 840 600 620 [375] 15 |40 | 39 241 217
28 |50M13| 25 830 830 600 64S (390 13 |40 | 31 255 217
29 |60M13| 25 810 695 [410] 11 |35 269 229
30 [65Mn | 25 830 735 (430 9 |30 285 229
31 [70M1 | 25 790 785 (450 | 8 30 285 229
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1 For steel with a diameter or thickness of less than 25 mm, the heat treatment is carried out on a sample

blank of the same size as the finished section.

2 i B A1) 1B KAEFEDRIR BT ) AN 0 F 30 rain. 25 R KAELE RIS 18] A /DF 30 rain, 75. 80 F11 85 4X|
VA A K HEE DRI A R AT 1 h

1 For steel with a diameter or thickness of less than 25 mm, the heat treatment is carried out on a sample

blank of the same size as the finished section.

2 The recommended holding time for normalizing listed in the table is not less than 30 rain. Air cooling; the
recommended holding time for quenching is not less than 30 rain, 75, 80 and 85 steel is oil-cooled. The rest

of the steel is water-cooled; h
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The cross-sectional acid leaching low-magnification microstructure test piece of killed steel shall not have visible
shrinkage cavities, bubbles, cracks, inclusions, skins and whites. The steels used for cutting are allowed to have

subcutaneous inclusions that do not exceed the allowable depth of surface defects, etc. defect.
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Acid leaching low magnification tissue should meet the requirements of Table 4.
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generally loose | loose center | Ingot segregation

% Grade AKRT <

fI5i4M High quality steel 3.0 3.0 3.0
FRT AN Senior quality steel 2.5 2.5 2.5
FRAR 4N Special grade high quality steel 2.0 2.0 2.0
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If the supplier can ensure that the low magnification inspection is qualified, it is allowed to use the

ultrasonic flaw detection method specified in the GB/T 7736 standard or other non-destructive
flaw detection methods to replace the low magnification inspection.



