M1025 [2001-1]
Nissan Engineering Standard

NES Carbon Steel for Machine Structural Use

1. SCOPE

This Standard specifies carbon steel for machine structural use, vanadium steel, boron carbon steel used
for automobile’s parts and free-cutting steel and cold finished steel.

2. TYPE AND GRADE

For the steel type and grade of carbon steel for machine structural use, vanadium steel, boron carbon steel
and free-cutting steel conform to Table 1.

Table 1 Steel type and grade

Steel type Grade

S12C, S16C, S20C, S25C, S30C, S33C, S35C, S38C, S40C, S43C,
S45C, S48C, S50C, S53C, S55C
Carbon steel S23C-N, S28C-N
| S40C-M, S45C-M
S40C-N, S48C-N, S55C-N
SV35C, SV40C, SV45C, SV48C

_ Vanadium steel SVMn30C, SVMn35C, SVMn40C, SVMn45C, SV2MnS30C
Boron carbon steel SB23C, SB28C, SB40C, SB43C, SB48C
Bismuth free-cutting steel .. F1, F2
Lead free-cutting steel ..L1, L
Sulfur free-cutting steel e O
Shape-Controlled-Sulfide free cutting steel |... ESO, ES1
Lead sulfur free-cutting steel ... L1S1
Calcium free-cutting steel .. U
Calcium sulfur free-cutting steel ... US1, US2
Calcium trace lead free-cutting steel ... UL1

Remark: 1. The grades for free-cutting steel are identified by adding L1, L, S1, L1S1, U, US1, US2 and UL1
respectively to the end of base steel.
Example: Free-cutting steel with base steel S40C: S40CL1
Sulfur free-cutting steel with base steel S48C: S48CS1

2. Shape-Controlled-Sulfide free cutting steel is defined as the steel that contains duplex structure
inclusions so that oxides are coated with Ca-contained sulfides.

3. As for the bismusth free-cutting steel, it is permitted to complex with other free-cutting elements
except for lead.
Example: Bismuth sulfur free-cutting steel of basic steel S40C - -+ S40CF1S1

3. CHEMICAL COMPOSITION

Refer to Table 2, Table 3, Table 4, and Table 5 respectively for the chemical composition of carbon steel for
machine structural use, vanadium steel, boron carbon steel and free-cutting steel.

Applicable and Reference Standards: See pagg 9.
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Grade

S12C
S16C
S20C
S25C
S23C-N
S28C-N
S30C
S33C
535C
S38C
S40C

S40C-M

S40C-N

S43C

S45C

S45C-M

S48C

S48C-N

S50C
S53C
S55C

S55C-N

Remark:
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Table 2 Chemical components of carbon steel for machine structural use
Unit (%)

I ]

Remarks (for refer-
Si Cr Others ence)
Old NES JIS

0.10to0 0.15

Cu < 030 K12C S12C
0.13t0 0.18 Ni =0.20 KISC | S15C
0.1510 0.35 | 0.30 to 0.60 0.030 | < 0.035 Cr < 0.20
0.18 t0 0.23 | K20C S20C
Ni+Cr &
0.22 to 0.28 0.35 K25C S25C
0.20 10 0.27 C 0.30 - -
- 0.05 to 0.15 0.015| £ 0020 < 0.40 . =
0.25 t0 0.33 Ni = 0.20 _ -
0.27 to 0.33 K30C S30C
Cu < 0.30
0.30 to 0.36 - K33C | S33C
0.60 to 0.90 Ni S 0.20
0.32 t0 0.38 -~ Cr <0.20 K35C S35C
0.15 to 0.35 < 0.030| S 0.035 . <
0.35 10 0.41 Ni B gg = K38C S38C
K40C S40C
0.37 10 0.43 1
0.40 _ _
- = Cu S 0.30
0.38100.42 | 0.15t00.20 | 0.751t00.85 | < 0.025 0603?5“' 0.07t00.11 | Ni = 0.20 _ -
0.40 to 0.46 Cu = 0.30 S43C
m— Ni < 0.20
- Cr S 0.20
Ni+Cr & S45C
0.42 to 0.48 0.35
< Cu & 0.30
< 0.40 - _
0.15 10 0.35 | 0.60 to 0.90 < 0.035 0 Ni < 0.20
Cu & 030
Ni < 0.20
0.45 to 0.51 Cr & 0.20 K48C S48C
< 0.030
Ni+Cr &
0.35
04510049 | < 025 |0.75100.85 0.010t0 | 55 450,08 | €4 = 030 - _
0.020 Ni < 0.20
0.47 to 0.53 Ni £ 020 | K50C S50C
0.50 to 0.56 0.60 to 0.90 (;f sco.io K53C S53C
| 4+ Ul
0.53 to 0.57 0.60 10 0.70 02710033 | Y =025 -
Ni & 0.25

After agreement between the purchaser and the manufacturer, the amount of trace alloy element
may be changed as foilows:

S23C-N, 528C-N, S40C-N, S48C-N, S55C-N ==+« --- Cu = 035
S4OC-M, S45C-M - rcrerrcatserecntanansosssnnaa Cu < 0.35
Others =+ = s st e ianssnsenstenssnsscenosannaa Cu < 0.35, Cr < 0.40, Ni+Cr < 0.55

Only Cu or only Cr may be changed. If only Cu is changed, the upper limit of the Ni+Cr is not
changed.
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Table 5 Chemical composition of free-cutting steel

. U

cording to the type of free-cutting steels are shown in this table.

2. Dash (-) indicates that there is no addition or change to composition.
3. The upper and lower limits of Mn standard of base steels should be modified according to
the values in column Mn.
Example: S40CL1S1
S40C ... 0.60 = Mn =< 0.90
S40CL1S1 ... 0.70 = Mn = 1.10
4. The standard values of base steels should be changed according to the value in column P
and S.
5. As for the Shape-Controlled-Sulfide free cutting steel ES0 and ES1, they cannot apply to the

following basic steel.
Boron steel, Ti addition type V microalloyed steel steel (SV2MnS30C), low oxygen steel

Table 6 Specification of characteristic value of hardenability

Grade Range of characteristic value of hardenability
A 1.021 to 1.097
B 0.954 to 1.040

Remark: When the upper limit of Cr which is trace alloy element is Cr < 0.40 on the S40C

material, the characteristic value shall be as follows:
A:1.021t01.173

When the lower limit of When the lower limit |
Mn standard of base Mn standard of base .
Grade | ioelis less than 0.40 steel is 0.40 min. P S Pb Ca Bi
Imit
|_ower limit
ESQ 0.010 a Appropriate .
Upper limit quantity |
Appropriate
0.04 to 0.07 - —
) ES1 -
_ _ _ _ Appropriate _
quantity
| Appropriate N
... UST + 0.20 +0.10 + 0.20 0.04 to 0.07 | quantity
Appropriate B
- U82 i 0.30 s 0-040 0.08 to 0.12 -
a . Appropriate | Appropriate a
Remarks: 1. Only the chemical compositions requiring addition or change against the original steels ac-
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