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CARBON STEELS FOR MACHINE STRUCTURAL USE

1. Scope

This stgndard covers carbon steels for machine structural use for
automotive parts.

2. Classification and Codes

The classification and codes of carbon steels for machine
structural use and comparable standards are as shown in Table 1.

Table 1
Comparable standard (reference)
Code JIS SAE
(approximation)
S 6 1006
S 8 1008
5§10 S10cC 1010
S12 s12¢C _ 1012
S§15 S§15C 1015
S17 S17C 1017
S20 $20C 1020
522 §22C 1023
§25 §25C 1025
528 828C 1029
s$30 $30C 1030
S33 $33C —_
S35 §35C 1035
$38 $38C 1038
540 S40C 1040
Prepared and Written by - Engineering Administration Div.
Metallic Material Dept. © TOYOTA MOTOR CORPORATION
Established / § th Revised :
Material Engineering Div. I _ Jun. 1998

NOTES: The recipiem of this standurd shall undenake the following conflidentiatny obligations upon the reccipt of this standird. o
* The recipient shall discard by shredding or hire. or return o Toyola Motor Carporation il appropriaie, the documents contumed in this standurd when ihey ace no longer necessary duc 1o the

termination of the work voncemed or the revision of curmenl version of thes standard, 7 _ ) )
+ This standard and the techmical informasion rebued thereto are owned by and under sole control of Toyola Mowor Corpuration. They shall nut be disclused in wholc nor in part to any third panty

without prier writien consent of Teyota Motor Corporation.
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. -y

than 4S8.

Table 1 (Continued)

Comparable standard (reference)
Code
JI8 (apprézgiation)

§43 S43C 1043

$45 $45C 1045

S48 S48C 1049

$50 s$50C

553 $53C 1050

§55 §55C

558 S58C 1055
$15-G

S48F - —

Remarks:l. Figures making up codes denote
Eprox1mate values (two decimal
aces) of carbon content (%).

2. S15-G represents crude steel with
crystals of almost the same size
for carburization (GC: 2.1 and
over to 5.0 excl.).

3. For new use of S48F for parts,
secure approval by the division
in charge of material.

P Method of Manufacture

Carbon steels for machine structural use shall be made by forging
(hot rolling) killed steel ingots.
rolled or forged from steel ingot with a forging ratio of not less

4. Chemical Composition

The chemical composition of carbon steels for machine structural
use shall be as shown in Table 2.

The steel shall, as a rule, be

OTES: The recipsent of th darg ~hall und e the fi ity obliga uumlheweeaplnl‘lhuuuﬂm!. . stablished /
Nm:acmﬂullmm;;w“aru urrclumlu'l'cm‘:lmo:c P 'rhc [m:m‘ e Cour d in thiy E 5 ‘th

\ vslonncu ¥
sumhrdwhunlhﬂmmlonlﬂ y due 10 the w d or the rev stagndard. J un 1 998

thereiv are owned by and under soke control of Toyota Motor Corporatiat. They -uulll

h: dischosed in -hoie nof 10 pm 10 sny third pany wihout prior written convent of Toyma Motor Corporation.
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Table 2
Unit: Z
;?iiﬁgg; ¢ 81 Mn P 8
56 0.04 to 0.08
0.25 to 0.50
58 0.06 to 0.10
510 0.08 to 0.13
512 0.10 to 0.15
815 0.13 to 0.18
$17 | 0.15 to 0.20 0.30 to 0.60
520 0.18 to 0.23
522 0.20 to 0.25
325 0.22 to 0.28
528 0.25 to 0.31
s30 0.27 to 0.33
0.15 to 0.35
533 0.30 to 0.36 0.030 max., |0.035 max.
535 0.32 to 0.38
838 0.35 to 0.41
540 0.37 to 0.43
543 0.40 to 0.46 0.60 to 0.90
545 0.42 to 0.48
548 0.45 to 0,51
850 0.47 to 0.53
553 0.50 to 0.56
855 0.52 to 0.58
558 0.55 to 0.61
S48F 0.45 to 0.51 |0.40 to 0.60 [0.60 to 1.10
Remarks:l. As for impurities, Cr, Ni, and Cu contents for each
class shafl not exceed 0.25%, 0.20%, and 0.30%,
respectively.
2. The major chemical composition of S15-G is the same as
that of S15, given in Table 2.
LOTES. o e of s sl gkt sl ity W e v o hosnd | £ Revised -
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5.

7.

General Quality.

The quality of carbon steel products for machine structural use
such as flaws, cleanness, and grain size number, shall comply with
TSG3000G.

Shape, Dimensions, and Dimensional Deviation

The shape, dimensions, and dimensional deviation of carbon steel
products for machine structural use shall comply with TSG3000G.

Test Methods

The test methods for carbon steel products for machine structural
use shall be as follows:

(1) Chemical composition
Comply with TSG1000G and TSG2902G.

(2) General quality
Comply with the method specified in Section 13 of TSG3000G.

Inspection

The inspection of carbon steel products for machine structural use
shall comply with separately specified inspection standards.

Applicable Standards

TSG1000G General Rule for Chemical Analysis of Steel Materials
TSG2902G Method of Spark Test for Steels
TSG3000G General Quality of Steels for Machine Structural Use

NQTES: The recipsent of this stamdird shall underiahe the follusang contidentihily ohligawns upon the peveipd of 1his sty - . ViS .
I The recrprent dullrfliw:lrd hy shredding or tire, o rewum o Tovera Motor Comeoration sl appropreate. 1he documents contaned 0 by Established / 5 th Re ed
htandard when they wre no kwiger secessary due 15 1he fermnation of the work concerned o the esisen of cament version sl 1his stardurd,
[ This Standard and the techmcal information related terete are owned by amd undet soic cotrol of Toyola Mutor Corpeeation. They shall J n n 1 9 9 8
st be dischoned in whole por is part W any thaird party withoul prr waies comsent ol Tovota Motor Corporsium, .
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CARBON STEELS FOR_MACHINE STRUCTURAL USE

1. Scope

automotive parts.

This standard covers carb

2. Classification and Codes

The classification and codes of carbon steels for machine
structural use and comparable standards are as shown in Table 1.

on steels for machine structural use for

Table 1
Comparable standard (reference)
Code 15 SAE )
(approximation)
S 6 —_— 1006
S 8 1008
S10 510C 1010
512 Ss12C 1012
S15 S15C 1015
S§17 §17C 1017
$20 s20C 1020
S22 §22C 1023
§25 $25C 1025
528 528C 1029
S30 S30C 1030
533 533C _
S35 $35C 1035
S38 S38C 1038
$40 $40C 1040

Prepared and Written by :

Metallic Material Dept.

Material Engineering Div. I

Engineering Administration Div.
© TOYOTA MOTOR CORPORATION

Established / 4 th Revised
Dec, 1997
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‘Table 1 (Continued)

Comparable standard (reference)
Code
JIS (appréﬂ?iation)

5§43 843C 1043

$45 S$45C 1045

S48 S48C 1049

§50 §50C

$53 $53C 1050

§55 §55C

§58 $58C 1055
$15-G —_

Remarks:l. Figures making up codes denote
afproximate values (two decimal
places) of carbon content (Z).

2, S15-G represents crude steel with
crystals of almost the same size
for carburization (GC: 2.1 and
over to 5.0 excl.).

3. Method of Manufacture

Carbon ‘steels for machine structural use shall be made by forging

-(hot rolling) killed steel ingots. The steel shall, as a rule, be
rglleg or forged from steel ingot with a forging ratio of not less
than 4S.

4. Chemical Composition

The chemical composition of carbon steels for machine structural
use shall be as shown in Table 2.

INOTES:  The recipient of this shall the f g confic liry obligations upon the receipt of this sandord, i / Vi .
L The recipient thall discard by thredding or fire, or retuen to Toyols Motor G ion f the ancd in thiy Established 4 th Revised
juandard when they sre ao ionger y due 1o the T of the work d or the revision of current veruon of this stondard,
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Table 2
Unit: %
;?:E:Ez; ¢ 81 Hn P S
S 6 0.04 to 0.08
0.25 to 0.50
S8 0.06 to 0.10
510 0.08 to 0.13
512 0.10 o 0.15
515 0.13 to 0.18
817 0.15 to 0.20 0.30 to 0.60
520 0.18 to 0.23
522 0.20 to 0.25
8§25 0.22 to 0.28
528 0.25 to 0,31
530 0.27 to 0.33
0.15 te 0.35 0.03C max. | 0.035 max,

833 0.30 to 0.36
835 0.32 to 0.38
838 0.35 to 0.41
540 0.37 to 0.43
543 0.40 to 0.46 0.60 to 0,90
545 0.42 to 0.48
548 0.45 to 0.51
550 0,47 to 0,53
853 0.50 to 0.56
555 0.52 to 0.58
858 0.55 to 0.61

Remarks:l. As for imgurities, Cr, Ni, and Cu contents for each
class shall not exceed 0.25%, 0.20%, and 0.30%Z, -
respectively.

2. The major chemical composition of S15-G is the same as
that of S15, given in Table 2.

INOTES. “The recipaent of this shall the foll g conli y oblig 4pon the receipt of this Mandard, ished / Revised -
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5. General Quality

The quality of carbon steel products for machine structural use
such as flaws, cleanness, and grain size number, shall comply with
TSG3000G.

6. Shape, Dimensions, and Dimensional Deviation

The shape, dimensions, and dimensional deviation of carbon steel
products for machine structural use shall comply with TSG3000G.

7. Test Methods

The test methods for carbon steel products for machine structural
use shall be as follows:

(1) Chemical composition
Comply with TSG1000G and TSG2902G.

(2) General quality
Comply with the method specified in Section 13 of TSG3000C.

8. Inspection

The inspection of carbon steel products for machine structural use
shall comply with separately specified inspection standards.

Applicable Standards

TSG1000G General Rule for Chemical Analysis of Steel Materials
I5G2902G Method of Spark Test for Steels
TSG3000G General Quality of Steels for Machine Structural Use

INOTES:  The recipient of this standard shail underiake the following confidentisiity obligati wpon the reeeipt of this sandard. i I Revised :
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