CARBON STEEL FOR MACHINE STRUCTURAL USE
Chemical Composition (%) Mechanical Properties (For Ref) ‘1) Suitability to Treatments —
Material Tensile Uses ¢ Surface Nitro-
H Hard Yield Point Ses Carb- | Refi | Induction : Weld- | Cold- a,
Codes C Si Mn P S Cr Trea?r?ltent z?l”_lg)ess Sz;/e'gg)th e(MPao)n u?irz'g nieng l-rlla:l;erf'g H(al_rltli{lce)ss f_?zr;“g iig wm?king
0.13 0.15 0.30 0.030 0.035 0.20 Normalizing 111~167 381(min) 228(min) E:;lgcea':': For parts . ° i C
SI5C | ~p18 | ~035 | ~060 | (max) | (max) | (max) — — — j burized | tormal | £ | 5 . ] N
0.18 0.15 030 | 0030 | 0035 | 020 | Nomalizing | 116~174 [ 398(min) | 239(min) | P205™" | subjected | &7 | £ 2 2 C
S520C | ~023 | ~035 | ~060 | (max) | (max) | (max) = — — — sizes fono g £ _ 2 g
0.22 0.15 0.30 0.030 0.035 020 Normalizing 123~183 422{min) 253(min) treat- é g .‘g p ﬁ
S25C | ~028 | ~035 | ~060 | (max) | (max) | (max) - — — — ments 3 3 ;%
— - . 2 S
0.32 0.15 0.60 0.030 | 0.035 020 | Normalizing | 149~207 | 511(min) | 306(min) ] 5 gE
S35C | ~038 | ~035 | ~090 | (max) | (max) | (max) [ Refing o Sze Pt T =i
0.35 0.15 0.60 0,030 | 0.035 0.20 | Normalizing | 156—~217 [ 535(min) | 321(min) subjected o water
@ S38C ~0.41 ~0.35 ~0.90 (max) | (max) (max) Refining i 50 . ) 5
Q 0.37 0.15 0.60 0.030 | 0.035 020 | Normalizing | 166—~217 | 535(min) | 321(min) | For ﬁgfﬁsé‘:fbﬁs o L (min) 2% gs @
2 S40C } 543 | ~035 | ~090 | (max) | (max) | (max) Refining | 207248 | 710(min) | 497(min) | subjected to welding S| 58 N
a 0.40 015 0.60 0030 | 0035 | 007~ | Normalizing | 167~229 | 573(min) | 344(min) ° Zg | 83 E C
= S43C | —p46 | ~035 | ~090 | (max) | (max) | 0.20 Refimng | 207248 | 710(min) | 497 (min) o 53 2 les [ 77 an
‘E_ 0.42 0.15 0.60 0.030 0.035 0.07~ Normalizing 167229 573(min) 344(min) 32 2 (min) g 50 < o)
o S45C ~0.48 ~0.35 ~0.90 (max) | (max) 0.20 Refining 207248 710(min) | 497(min) 8 B E g = 5o =
§ 0.45 0.15 0.60 0030 | 0035 | 007~ [ Normalizing | 179~235 | 614(min) | 368(min) I ¢y oans used as g 2 a gg i
= S48C | o514 ~0.35 ~0.90 (max) | (max) 0.20 Refining 229~269 785(min) | 550(min) | strength members 3 E 3 =8 %
iz o~ i i bjected to [ o.c 3D
S 0.47 0.15 060 | 0030 | 0035 | 007~ { Normalizing | 179235 | 614(min) | 368(min) | OF SubJ . & 55 251 £3 A
N | S50C | —953 | ~035 | ~090 | (max) | (max) | 020 [“Refmng | 229269 | 785(min) | 550(min) | "auction hardening (min) 28 s z
= 0.50 0.15 0.60 0030 | 0035 | 007~ | Normalizing | 183~255 | 628(min) | 377(min) ] For parts ESE| o8 ©
-3 S53C | o5 | ~035 | ~090 | (max) | (max) | 020 Refning | 235277 | 806(min) | 564(min) | reauiing L5 e ]
213 e | 045 | 060 | 0030 | 0.035 | 007~ | MNommaizig | 183255 | 628(min) | 377(min) | figher i £33 >
N 7 S55C | ~p58 | ~035 | ~080 | (max) | (max) | 0.20 Refining | 235~277 | 806(min) | 564(min) | Stenoth 2 Safl o, %
5 0.57 0.15 0.60 0030 | 0035 | 007~ | Normalizing | 183~255 | 628(min} [ 377(min) 4 _ 2 g
= S60C | 563 | ~035 | ~090 | (max) | (max) | 020 Rafming For parts for which high g P § )
rcn' 0.62 0.15 0.60 0.030 0.035 0.07~ | Normalizing 201~269 68%(min) 414(min) | required 3 5 gg 3 lD
> S65C | —pe8 | ~035 | ~090 | (max) | (max) | 020 [Refming 2873 =
P . . . . . >
é Notes (') Mechanical properties above are calculated using hardness.  Tensile Strength (MPa) = Hardness (HB) X 3.43 Yle]d Po_mt (MPa) = Tensile Strength(MPa)<0.7 H
s (Refining) or 0.6 (Normalizing) Introduction of a hardness value other than those above shall be subject to prior consultation with Material Development Sec. No. 1, Veh. o
% R & Exp. Dept. or Gasting Engineering Gr., PT Manuf. Eng. No. 2. ‘ . . . _ >
2 (2) Suitability shown above are shown only for reference. Trying not-suitable treatment shall be subject to prior consultation with Material Development Sec. No. 1, Veh. R & ~
a Exp. Dept. or responsible Veh. Manuf. Engineering (Heat Treatment or Casting Engineering Gr. , PT Manuf. Engineering No. 1).
Remarks 1. Impurities in any of the steels above shall be not more than 0.30 % (Cu), 0.20 % {Ni) and 0.35 % (Ni+Cr).
2. Standard dimensions and tolerances for carbon steel for machine structure shall be as specified in Tabies 1, 2 and 3 of "Standard Dimensions and Tolerances of Steel
Materials (A 140). ' _ _ ' N &
‘E 3. Refer to "Heat Treatment and Steel Material Selection (ITD-004-002A)" in designing parts to be refined, induction-hardened, carburized or nitrocarburizing. e
; 4. Refer to "Design standard for arc welding (ITD-052-001A)" in designing parts to be welded. Z;>
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