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MICRO-ALLOYED STEEL

- rr— -
Kinds of Material Chemical Composition (%) Mechanical Properties U ]/\x/[m?‘ o Mre;a“p_
Steel Codes c Si Mn P s cr vV | Others (For Reference) ses pop A Strusture
S40CV 0.37 0.15 0.60 0.030 0.035 . 0.08 _ Ferrite
- ~0.43 | ~0.35 | ~1.10 (max) {(max) ~0.15 + Pearlite
] S43CV 0.40 0.15 0.60 0.030 0.035 _ 0.08 _ Tensile Strength (MPa) Front hubs, Ferrite
o1 ~046 | ~035 | ~1.10 (max) (max) ~0.15 = Hardness (HB)X 3.43 3 knuckle spindles | + Pearlite
93 Py 043 | 015 | 060 | 0030 | 0035 — 0.08 — For non refined parts 1=l Formite
52 ~0.48 | ~0.35 | ~1.10 | (max) (max) ~0.15 Yield Point (MPa) S o teal parte - [ overs + Pearlite
2 5480V 0.45 0.15 0.60 0.030 0.035 — 0.08 — = Tensile Strength parts —— Ferrite
5 ~0.51 | ~0.35 | ~1.10 | (max) (max) ~0.15 (MPa)x 0.6 font axles + Pearite
= S50CV 0.47 0.15 0.60 0.030 0.035 _ 0.08 . Balancers, Ferrite
~053 | ~0.35 | ~1.10 (max) (max) ~0.15 connecting rods | + Pearlite
0.37 0.15 1.15 0.030 0.030 . 0.08 _ For non-refined parts Ferrite
Mn-V SMnV440 | ~0.44 | ~035 | ~1.85 | (max) | (max) ~0.20 Tensile Strength (MPa) | used in place of carbon | AXie shafts + Pearlite
Steel SMnV445 0.42 0.15 1.15 0.030 0.030 _ 0.08 — = Hardness (HB)> 3.43 | steel or refined alloy Ferrite
n ~049 | ~035 | ~1.85 (max) {max) ~0.20 steel parts + Pearlite
0.20 0.15 1.15 0.030 0.070 0.30 0.05 . Yield Point (MPa) E -refined part Ferrite
Mn-Cr-V SMnCV425 | g3 | ~0.35 | ~1.85 (max) (max) ~0.60 | ~0.25 = Tensile Strength (h?;ﬂfiguﬁh'ﬁissﬁ?pz) End tubes + Pearlite
Stee! SMNCV625 0.20 0.15 1.70 0.030 0.070 0.30 0.05 . (MPa)x 0.6 used in place of refined Suspensionarm | poinit
n ~030 | ~035 | ~2.20 | (max) (max) | ~0.60 | ~0.25 alloy stee} parts parts ainite
_ 0.50 1.10 0.15 0.010~ 0.040 0.25 0.08 For fracture-split ; Ferrite
3§ | SSSCVFS | Jos7 | ~id0.| ~052 | 0070 | ~G.070 | (max) | ~0.15 | LO¥N connecting rod Connecting rods | 4 peariite
%8 . For suspension parnts .
oo 0.32 0.15 1.15 0.030 0.030 _ 0.08 For details, consult p Ferrite
g'}:_ SMnV435 ~0.39 | ~035 | ~1.85 | (max) (max) ~0.30 | ™ N | Materials Development i(ﬁgﬁggcl,?]?]f;sgnnged) Knuckes + Pearlite
3% [ Tswnsivase | 025 | 055 | 130 | 0025 | 0040 | 010 | 005 | _ Dot Veh-R&EXP. IFor crankshafts ©0 b6 | Graneahafts Ferrite
g(;-, ~0.40 | ~070 | ~1.45 {rmax) ~0.070 | ~0.20 | ~0.15 ’ induction hardened + Pearlite
S5 0.20~ 0.25 1.00 0.030 0.030 0.15 0.20 Highly-fatigue-resistant : Ferrite
£ SMnCV525 | “630 | ~0.50 | ~1.70 [ (max) (max) | ~0.45 | ~035 | T N connecting rods Connecting rods | | pogrite
Remarks 1. Micro-alloyed steel can be provided with the strength equal to that of thermally refined steel just by undergoing air cooling process after forging; thus, themmal refining (quenching and
tempering) can be omitted for cost reduction.  Prior to use of a micro-alloyed steel, consult Materials Development Sec. No. 1, Veh. r & Exp. Dept. and Forging Engineering Gr., PT Manuf.
Engineering No. 2 because the hardness of parts may differ depending on their sizes and the practice of cooling process after forging.
2. Equivalent carbon range must be set for each of the applicable parts because the hardness of a micro-alloyed steel depends on the chemical composition (Equivalent Carbon * ) and
cooling rate after forging.
*Equivalent Carbon (Ceq) =C + Si./7+Mn/5+V, 2+ Cr/9+Ni/ 22 + Mo, 2+ Cu /7
=C+29/5Mn X 81,/9Cr X 6,2V oo (Applicable only to SMnCV625)
3. Allowance for the hardness of micro-alloyed stee! shall be set specifically for individual parts because the tolerance for the hardness of non-themnally-refined parts must be set larger than
that for refined steel parts.  For details, consult Materials Development Sec. No. 1, Veh. r & Exp. Dept. and Forging Engineering Gr., PT Manuf. Engineering No. 2.
(Example) Connecting Rod
Refined Steel Non-thermally-refined Steel Remarks
Material S53CUS1 S50CVS1 (Ceq0.75~0.82)*1 Equivalent Carbon range must be set for individual parts
Hardness 235~277HB 235~302HB*2 Allowance range for hardness must b e expanded.
4. Equivalent carbon, tensile strength and hardness are directly proportional to one another. Therefore, the strength of a steel can be determined form its hardness; thus, the strength can be
achieved by selecting a chemical composition suitable to obtain the hardness. ’
5. Surface of micro-alloyed steel parts can be refined by induction hardening, nitrocarburizing, etc. Prior to refining, consult Materials Development Sec. No. 1, Veh R & Exp. Dept. and Heat
Treatment Gr., PT Manuf. Engineering No. 2..
6. Special elements are individually defined in Purchasing Specifications for Steel Products
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S40CV 0.37 0.15 0.60 0.030 0.035 - 0.08 _ 7194
1 ~0.43 | ~035 | ~110 | T LUF ~0.15 TN
0.40 0.15 0.60 0.030 0.035 - 0.08 - _ TaY T 71
N ~0.46 | ~035 | ~1.10 | HF LT ~0.15 5 [5RER T (MPa) = sppran - | Y IIVAELEL |+ NI
RE-N W& (HB) X 3.43 RERRE R =
- 0.43 0.15 0.60 0.030 0.035 _ 0.08 _ N E e - N Teifk
FLT L $45CV ) \ Kb B IAEER F AR LN— .
~048 | ~0.35 | ~1.10 | MF HF ~0.15 . _ + N =94}
# 0.45 0.15 0.60 0.030 0.035 0.08 a gg}émpa) " 7354
. . ) } . _ . _ . s
S48CV. | 951 | ~035 | ~110 | WTF LR ~0.15 &(MPa) x0.6 THLPTIANV NN S
ocV 0.47 0.15 0.60 0.030 0.035 _ 0.08 — NS F— 711t
S5 ~0.53 | ~0.35 | ~1.10 | WF F ~0.15 avmy R + =51}
<v#v | sMavaso | 037 | 015 | 115 | 0030 4 0030 4 ) 008 — mEAFEae | 7oy |00
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AV 3380 E (MPa) = WHEBRIKD -
1% | smavaas 0.42 0.15 115 0.030 0.030 - 0.08 — B (HB) X 3.43 2 B T b
- " ~049 | ~035 | ~1.85 | MUF BT ~0.20 : 3 + N 3h
RYAVL cvazs | 020 0.15 1.15 0.030 0.070 0.30 0.05 _ K65 (MPa) = O—— TURFaT 2D
VAN ~030 | ~0.35 | ~185 | LT MF | ~060 | ~0.25 ! : + N =5]h
s 515838 & (MPa) X0.65 Kb BIEREERR —
—\FY cvezs | 020 0.15 1.70 0.030 0.070 0.30 0.05 _ sl IE PSSR IR
wag | SMn ~0.30 | ~035 | ~220 | WF LF | ~060 | ~025 LR
0.50 1.10 0.15 | 0010~ | 0.040 0.25 0.08 TS5IF ¥ —RT g 1o 7137%
SS3CV=ES | _gs7 | ~1.40. | ~052 | 0070 | ~0070 | LF | ~0.15 fEN Uwravoy JHvE + W4k
0.32 0.15 1.15 0.030 0.030 i 0.08 ' . RE D & R .2 Tri{k
RS SMnVA35 | 39 | ~0.35 | ~185 HUE LF ~030 | TN ﬁ%gg?gﬁﬁ%ﬁg BEANTTRE) FyIn + =54}
FEREMR sivasg | 035 0.55 1.30 0.025 0.040 0.10 0.05 . cr . HEBEAN PSUHLeT b Trifh
SMnSi ~0.40 | ~0.70 | ~1.45 | LT | ~0070 | ~020 [ ~0.15 ° PR NS0
0.20~ | 0.25 1.00 0.030 0.030 0.1 0.20 . YR w1 7174}
SMnCV525 | “g30 | ~050 | ~170 | LF_ | WMF | ~045 | ~035 | ™ N avEyE ) + 05k
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