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Recent Trends in Special Steels for Automobiles
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Fig. 1. Production of special steels and automobiles
in the last years in Japan.
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Table 1(a). Machine structural steels for automobiles. [JASO-M106-77]

(Carbon steels) (wtog)
Grade C Si Mn P S Others JIS
S10C | 0.08~0.13 S 10C
S12C |~ 0.10~0.15 S12C
S15C | 0.13~0.18 ST5C
S17C | 0.15~0.20 0.30~0.60 S17C
S20C | 0.18~0.23 Cu: S20C
S22C | 0.20~0.25 0.30 max. S22C
S25C | 0.22~0.98 Ni: S%5C
S28C | 0.25~0.31 0.20 max. S28C
S30C | 0.27~0.33 . Cr: S30C
S33C 0.30~0.36 0.15~0.35 0.030 max. 0.035 max. 0.20 max. 533C
S35C | 0.32~0.38 Ni 4 Cr: S35C
S38C | 0.35~0.41 0.35 max. S38C
S40C | 0.37~0.43 S40C
S43C | 0.40~0.46 0.60~0.90 S43C
S45C | 0.42~0.48 S45C
S48C | 0.45~0.51 S48C
S50C | 0.47~0.53 S50C
S$53C | 0.50~0.56 S53C
S$55C | 0.52~0.58 S55C
S58C | 0.55~0.61 S38C
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Table 1(b). Machine structural steels for automobiles. [JASO-M106-77]

(Carbon-Boron steels) (wt2g)
Grade G Si Mn P S B Others JIS
ASB 20| 0.18~0.23 —
ASB 25| 0.22~0.28 0.30~0.60 —
ASB 28| 0.25~0.31 Cu: —
ASB 30 0.27~0.33 0.30max. —_
ASB 33| 0.30~0.36 Nl(; 00 p—

0.32~0.38 .20max. —
ASB 35| 032038 | 4 15~0.35 0.030 | 0.035 | 0.0005 | Cr:
ASB 38| 0.35~0.41 - —
max. max. min. 0.20max.

ASB 40 0.37~0.43 0.60~0.90 Ni+Cr: —
ASB 43| 0.40~0.46 0.35max. —
ASB 45| 0.42~0.48 R
ASB 48| 0.45~0.5i1 —_—
ASB 50| 0.47~0.53 —_
ASB 53 0.50~0.56 PR

Table 1(c). Machine structural steels for automobiles. [JASO-M106-77]

(Manganese and Manganese-Boron steels) (wtop)

Grade C Si Mn P S B Others JIS
SMn 21H 0.17~0.23 SMn420H
ASMn 25H 0.22~.0.28 —
ASMn 30H 0.27~0.34 1.15~1.55 —_
SMn 1H 0.29~0.36 Cu: SMn433H
ASMn 35H 0.32~0.39 0.30max T —
SMn _ 2H | 0.34~0.41 Ni: “SMn438H
ASMn_ 40H | 0.37~0.44 | %1 0.0% | 0.030 o) 2max.  ——
ASMn 43H 0.40~0.47 0.35 |1 30~1.70| max. max. 0.35max. SMn443H
ASMn 45H 0.42~0.49 ) : —
ASMn 48H 0.45~0.52 —
ASMn 50H 0.47~0.54 —
ASMn 53H 0.50~.0.57 _
ASMnB 20H 0.17~0.23 1.10~1.40 0.0005 —
ASMnB 22H 0.19~0.25 1.20~1.50 min. —_—

Table 1 (d). Machine structural steels for automobiles. [JASO-M106-77]
(Manganese-Chromium, Chromium and Chromium-Boron steels) (wt%)

Grade C Si Mn P S Cr B Others J1s
ASMnC 20H | 0.17~0.23 1.15~1.55 0.35 SMnC420H
SMnC 3H | 0.39~0.46 1.30~1.70 ~0.70 SMnC443H
SCr 2IH | 0.12~0.18 SCr415H
ASCr 17H | 0.15~0.21 —
SCr 22H | 0.17~0.23 | 0.15 0.030 | 0.030 — (()Jt% o SCr420H
SCr 2H | 0.27~0.34 ~ max. max. -ovmax. (SGr430H

0.55~-0.90 . bbbt S
SCr 38 | 0.32~0.30 | 0-3° 0.85 Ni- SCr435H
SCr 4H | 0.37~0.44 1.25 0.25max. [SCr440H
ASCr 45H | 0.42~0.49 —
ASCB 35H | 0.32~0.39 0.0005 S
ASCB 40H | 0.37~0.44 min. —
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Table 1(e). Machine strucutral steels for automobiles. [JASO-M106-77]
(Chromium-Molybdenum and Nickel-Chromium-Molybdenum steels) (wt%)
Grade G Si Mn Ni Cr Mo JIS

SCM 21H | 0.12~0.18 SCM415H
ASCM 17H | 0.15~0.21 SCM418H
SCM 22H | 0.17~0.23 SCM420H
ASCM 30H | 0.27~0.34 0.55~0.90 | 0.25max. 0.85~1.25 | 0.15~0.35 —_—
SCM 3H | 0.32~-0.39 SCM435H
SCM —4H | 0.37~0.44 | 0-15~0.35 SCM440H
SCM 5H | 0.42~0.49 SCM445H
SCM 24H | 0.19~0.25 0.35~0.45 | SCM822H
SNCM 21H | 0.17~0.23 0.60~0.95 | 0.35~0.75 | (.35~.0.65 SNCM220H
SNCM 23H | 0.17~0.23 0.40~0.70 |1.55a~2.00 0.15~0.30 [T SNCM420H

P, S:0.030max. Cu : 0.30max.
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Fig. 3. An example of TV-display of Jominy curve prediction.
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A full Jominy curve shown in right

hand side is predicted with an electronic computer from chemical composition of a molten steel shown

in left hand side.

BEEREEREOFTD M BLEN A 5 I REH
oI EEEEM OMBEFER SR, EREIRT
Wh. AeMomEmsEbeoWTh, PiHEEE OFE
AEhRBIC LI OTEREOR MY ST 5 BMAHEL I
h, BRI o20h5. L AEMOBAEITE, &
BT Lo TBEAMEDE L2 ENNEIL I H LD
p1 I HBESMARM L LTI RELFIETSH
L, SBRE=FAFOLERE LDVEOTC, 5D
WL EARCERT A DO EELNIS.

2-2-4 R

HEEMSILE - B Y REME LT, BECEEES
REMIFA vEBOTABCAEIND., TOEEY
RE IR BICHDIIIE - B OREF X3P, Lr
L EE - A L DELDEINI L ENRBLE
L&h, ¥R L CBRMOHE L= 1 VEED
KEWZEHETFIRE, ZOBEFLCILZAHICHDITEL D
BWBEARATHRh T EH, hTh 1976 FRERHE
JEREE (7 m oy 7+ 3 0) IO THEBSRM OBEEN
BElE XMz LI FEFTRE L THHONM,. T ey,
7 iR EET FEEEY HRKTHZLENTEDD
T, fERRREBRMEM OLEERR LOB A, BER LI
Uai-h, WmER < BT 5 2 i FERE DB 8 7o 2k
S BT AR I CHEBE»E LML
LiciEdp Tlel, a4 ABEbRK 1~2t ~ERE
I K& { 7eoie.

FrRECIIEE S TCEEROMEHRE X = v b
R BC LI IDT, BHOLER I D>TH—Ik
BEET, BE -E A -V - SBEAKOESLOE

7

I THE ENTRIC DTl T, €3k
WROBIERME LTEELCELHHEELE - HHgHO
s g - B oS @A IR U, - O
BB BET A 7DIEh D Tlel, EEEDOSE
b LEDBRUBELEKT L LA TELDOTHER SR
T%2, L LHBERMEREOEE L, o
THOBEANRLRIKRES OBIE L T OB O ME % R
THMLERDY, ThoOBERBBMBEDOF; — AT F A
bR EE LB AL RS OBRIEEL I X NS
DT®, HENEAERMOEIEELIZSE®OF Lk
WREE L TREBOLENMLEL SR T35,

2-2-5 BAREEEM

RIETCaR 7 X 5 kgt 12 X hbd THRE R ME
BEREHOL ETHEIR TS, BT EL KR
HEMBOBBEL - BREEILEVWOLRATESNEALR
Tz, TiskhblbERS OBBIITITR VT, & QIHE
Sesr#r> PDA (Pulse Distribution Analyzer) i
X>T Al B 7¢ L OB OFRRGIE RS A I EE
Lieh®, FHRSOBREE = v+ e — ORI E L
L. ¥ oEmEiEx iRt 5 D, BMEEo
=V 7 br=g AEEHHR, TUEY 2 VRNXET
B X ABEBOBER LUORBRO[ LAR LR, ¥
o OREHE L RE T 57w, SEEED @IS
EarT O EEL, BRACIIEER - BEECARIB
BREWRENERE SN, EFRCHEIR T\, L L
KM OBFEIBRE I ONTIE, HEE - S ORA D
AR X 0T PREIEEER 2 KilFc M ELAchs, I B3
= ave.—gRFHLCAERO BB D EL 6



1414 g & @

5 67 4 (1981) 459 =

EIh, MERDFEOCEAELHED DR T VB2, 21
FRFEEBNEDCERT SRR OVWTIREE L
THBEREEITHhRBH, EECERAKRERKERSE
EFOBBBEREERT ES L, BERE - ERK0R
E BT B,

2.3 WPEOMR

2-3-1 HEFRPME

#>T Ni-Cr-Mo SofRE#E L TR SR Cr-
Mo $inBHAETII T E /b, Ebe Cr-Mo gfin s Cr
e &~ DI OSEN B Ot DS, F OMEENR1979 FED
Mo [FEHIi D@ I 2 C—KBEIhic. 20X
SIZX Y AESTEEOL VI~ DRENTHRIC 227k
BECIE, BHRO X 5 CERH OSSR O X T
PR ETEE Licit o BEMaTREIc fooke & L iehnx
T, MEAROBIEMCEBMBEN - FiFOELLHOT
Z & RMkTE L TERG,

(1) % Mo iUl (K = V)

#EED B Ni R Mo g X OFEMLILEY BT 5729
AR VEINRBEINW TR, 3Tk Table 1 &RL
7o X S HEVERSM & LTEBIEIEESR T3, L
ALZhFE CHBERRADO R = VIO RITIIIED
L 7ehote. T OBAREE LTHRO A e VOB
AMDEBOXIXHBER L LTSI REL, L0
LUWHEREBY RSS2 RE Sk ok, Lo
U222 TRR- X o, EEMyr AngEck>t0
EOMECNEY ST/ ER S BT v VERRE
MT 5L M X oT, BAMKENBE (BB
B) »REMTHEMBEL L &, 225 TR
~Nic X 5 s IR LRk 0 B o EER S
FroswjgEL e, BEB LI EHICTFFOBE= v+
v — LAA[RRIS M o7e 2 &, T E DR OMEHIT Lo T
Fr VOB AMOELOERELLEREIh, HEE
A#kte LCoERBIAEh2o2H%. Cr-Mo #i&
FME%EOBEAMYHT B r V& LT Ce-Bff(Table
1(d)) 3% 5%, BOAETIRE LI ERRLY K5Hic
Mn-B o LiThh T3, L2 AT 0.4% BE
DChEH TS Mn-BifioBEAM:% Cr-Mo 8 & R &
THE Mn &% 1.5~2.0% BE T LE D5
A%, Mn 3 Fig. 40 T X 5l sHeI3e’
DT, WATIE Mn BEX e 1.3% BECZ, 28
o Cr N THRAMZ 2/ Mo-{E Cr-B 25t &
Ty, Mo-fg Cr-B §fiz Cr-Mo #& REDEEA
B - BEMEMEE - HEIME R LTV B2, BUELHER
EFHE5. Fig. 5 13 0.4C-1.0Mn-0.6Cr-B #i&
SCM 440 ofid F LI X SR EOTILE R L
HThb, Mo #&HF LA r VEITEED & LEEIE
WA pE VL0, C-Mo & REDOHME 4§51
12BED K LEE %R 50~100°C BEEDICT50ERH
BT ERRLTGS., 5D S LBREXEDSD Z 12, 5|

R & 120kgl/mm? BEEL FOBE O ABEI R
Wik K RIEA 3, 130 kgf/mm? @BEEDL % SHE
ETHFBRTLIER S (B KRR A v b)) woLTL
BhEEE T ARENLETHS.

MBS OESSMIbIT oW TIE, BEAM RSk & [
LBETHECSEBEDD L TIRINELD A r VERDRK
DELEAH., IHLIESEMETR S enici,
B BLE - RIS S IEAN,S SR AN

10.000r T T T 1
[ Work piece:0.27C-Mn-Cr steel
5000 i {normalized, Hv164-178)
€ L
&
Q@
= 1000 “
- é%
. 2
L 500 A,
’- %
: v
100 lé
0 05 1.0 1.5 20 25
Mn (%)

Cutting conditions
Tool : SKHI9(drill) Cutting speed : 38m/min Feed : 0. lmm/
rev  Depth of cut: 20mm Cutting fluid : dry
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Table 2. Newly developed Mo-saving carburizing
steels substituting for a Cr-Mo steel. (JIS SCM420:
0.2C-1Cr-0.2Mo)

Chemical composition

(wt%)
C|Si Mn|CriMo | B

Classifi-

. Producer
cation

.2010.25/0.90/1.100.08
.2010.251.10;0.70,0. 10
.20/0.25/0.70{1.100.10
.2010.25]1.05[0.90(0.10

w

oo

Low Mo

Pl
~Q QO

.2000.25/1.00(1.20
120/0.25/0.90/1.10

[=X=] [=Y=FeNe]

Mn-Cr

|

|

.20]0.25|1.30(0.60
.20[0.25{0.731.05
.20{0.25}0.80|0.80
0 0
0

cooo
@

Mn-Cr-B

LT

% % %k 3k Xk
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Fig. 7. Austenite grain growth characteristics of
a Cr-Mo and a Mn-low Cr-B carburizing steel.
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Fig. 8. Influence of alloying elements on hard-
ness of a medium carbon steel (JIS S40C : 0.4
(C-0.25Si-0.75Mn) after forging and air cooling.
forging conditions : initial size; 50 mm dia.

initial temp.; 1200°C

final size; 25 mm dia.

final temp.; 1000°C

Table 3. New carburizing steels shortening process

time. (wtog)
C | Si Mn|Cr Mo Corresponding Producer
steel
0.28/0.25/0.60/0.70(0.15] JIS-SCr420 A
0.28i0.25(0.60[0.70(0.25 JIS-SCM420
0.25/0.10/0.60{1.20] — | JIS-SCr420
0.25(0.10/0.60|1.20/0.20| JIS-SCM420 B
0.25/0.10/0.60{1.20/0.40| JIS-SCM822
0.25[0.25|1.15(0.65(0.10] JIS-SCM420 C
0.34[1.5000.78[1.05| — | SAE 4320 D
0.42|1.50[0.78(1.05| — SAE 8620
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Fig. 11. Cross-sectional hardness distribution after
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