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(54) Title: CRANKSHAFT EXCELLENT IN FLEXURAL FATIGUE STRENGTH
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(57) Abstract: A crankshaft being excellent in flexural fatigue strength and having a quench hardened layer on the surface of a
crank pin portion and a journal portion thereof, characterized in that it has a chemical composition, in mass %, that C: 0.40 to 0.51
%, Si: 0.30 to 0.80 %, Mn: 0.50 to 1.50 %, Al: 0.040 % or less (including 0 %), Ti: 0.005 to 0.06 %, Mo: 0.15 to 0.50 %, B:
0.0005 to 0.0030 %, S:0.06 % or less, P: 0.02 % or less, Cr: 0.2 % or less, and the balance: Fe and inevitable impurities, the base
material thereof has a bainite structure and/or a martensite structure in a total proportion of 10 % or more, a surface-hardened layer
after induction hardening has an old austenite grain diameter of 10 ¢ m or less over the whole thickness of the hardened layer, and a
e\ fillet r part of the crank pin portion and the journal portion has a flexural fatigue strength of 800 MPa or more. The above crankshaft
g exhibits a flexural fatigue strength superior to that of a conventional one.
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Ca. REM B LR Zr IXZHZH WS & HIHABEBR L, ThBFy 7T L—F—
PLCHEAT ARV EHINRSEET S, LOLARRD, Ca, RIMBITIr 2%
FLFH . 0.02mass%. 0.03mass% B L R0, 2nass%ZBX TEF S ETH, BRI QM
FBE BRSAA PO ERERLLOT, ENFHLEORBETERSEDIbOL L,
FViFE LI Ca: 0.0lmass%EAF. REM: 0.015mass% ELF. Zr : 0. lmass%EA T D&
B B, 7235 BN O B3 O 7 ¥ 121X, Ca 1 0. 0001mass % LAk REM 1 0. 0001mass %
PLE. Zr 1% 0.003mass% Ll EEF S D I EBHFELY,

Sn : 0. 3mass% AT
Sh : 0. 2mass%u?

SaBLOShEVFRG, BERICL VEHEEZAEESEIRRTHD, LALR
A, Sn: 0. 3mass%IS L TRSh: 0. 2mass%E ML TIRMLTH, PRBMMT 3 L,
2z PRERL, BEMKCRFIL 23D, ThPNEROHEETEASIEIDBOL
L, L 0#F%E LS IE, Sn:0. 15mass%EL T, Sb: 0. Inass% AT OHEHATH 5, 238,
WIS E D HITIX. Sn i 0. 005mass% LA k., Sb ik 0.0005mass% A EEHSED Z
EDEFELW,

Mg : 0. 02mass% LA T, Hf : 0. lmass%ELF
Mg BEOHE VTR b., BBRTETHIET TR BAETEREE 2o THAINEE
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WEFBHERDHBOT, BERKLTHEMNT S LRTES, LALeRs, B
RT3 L HERATT S L, RAZX IR ERTEED, TR ERLROMEHET
SESEBbOE Lz, LVHEFELLIX, Mg: 0.0lnass%EL T, HE : 0. 05mass% LA
DEETHD, 2P, BUHEOKBEOZDHITIX. Mg X 0.000lmass% 2l b, Bf X
0.005mass% Ll EEHIEDZZEBRHFELY,

BLb. FERASEROEEICSVTHE LER, KEATE, RAOERE EEOWE
BIZBETAETTRARATST, SEBOFABLEETH D,

Fhbb, KRBIZBVTIX, 777 %7 hOBMERT 2D LEANFOMR
%(%ﬁ&ﬁlﬂ%@@k@ﬁ%@ﬁ%ﬁﬁ%)ﬁ\NJ?4Fﬁ%£iW/itﬁ
ATV A MEBEE L, HoIn b F A ML~ AT VA PEBROER
DML R E EESE (vol%) TL%ULLTERERHD, ZOEBIX, N1 FA
N B W AT YA MESRIZ, T=F4 F——TF A MABITESTRILY
PEHIIC SR LB Th B D, BANMBRKIC A -7 POBRERY A T
5. T4 b/ RICHREOBEESEML, ERLEAS—RT T bBHMET
5. BEANELBOEERZHMALT 3ORENCHFETEINPLTH D, TLT,
BEANFELEOREOMMLICE Y, HARESER L, MTRFBREN AN LT D,

IR AT A MR AT VT A NSO A OMBRS R 20vol% Pl &
5z k7b>J:D&?i L,

&k-«4%4bﬁ%%éwmvwr/%4bmﬁuﬂwﬁ%ﬁ%m Z7xT4 b,
NR—F5 4 FEVWTRTL I, BIRRELRV,

¥ BEANEOBLEOREOMMILIZE L TR, vV T A P b AT
{bﬁ%kﬁﬁawﬁﬁéﬁﬁéﬁ\I%%&ﬁﬁmam\vW%yﬁfbﬁmmm
RCRAFA FEBOFRE YV EETEORMER DR THS, ELBERHEET
AREEIZLATMETHHLD, BELAR 25,

7. KBRFOI SV 7y 7 P TR, BRAEBALBROEMBEORA—RT 14
MEROFELEEThH B, TADL, BAREANGBOE{LBICEL, TOEEIC
o THE—RTFFA MEiBE 0pn UTFETARERDHD, &V I DI, BEAR
BLBOAEIC b BRER 10un 2823 L, TORMARESFGONT., TOR
BEag G oMITEEREOHAEREDRVHLTHD, BB, HFHELIE, 5
pnBlF, SORFELLE2ndTTHD,
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—2FF A PEED 10un LT THEIBAI, BANELEOEZECDLESBL—X
Fh A PRIBER 10zl TTHD LT D, ‘ A
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BT, BT SRR 00MPa ML LR FER T A Z L BNHEE L R D,

7. VBB IUT Y —FABOMERE 8 OBEALBEMIZOWVTSH, 2. 0mn Pk
PRERTABNERD D, WTIRE S OWLBEE TR L2V L MR 8 O
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MEEREENIS. RbEVWEESEEITOEROZEEE I,
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=2 .
RAFAF] LT [BTEERO [T4LubBD  |BEBRE [T1LybriED
No. SIS fERsE | 8% |BEEEs| BEBES | (em) BEFESREE) B
(vol%) (vol%) (mm) {mm) (MPa)
1 A 81 0 5.0 3.9 3.1 930 SEER%H
2 | A 81 0 4.3 3.2 3.1 880 SEBE5]
3| A 81 0 6.5 45 3.1 950 S28849
4 | A 81 0 32 2.4 3.1 865 SLER49
5 B 65 0 4.1 3.1 25 925 SEEEBI
6 B 9 91 4.2 3.2 22 ° 900 SFEERBI
7 C 88 0 38 2.9 1.8 920 LB
g8 | C 88 0 6.7 46 1.8 990 SEEA
9 o} 6 0 3.8 238 15.0 630 EeEl
10| D 28 0 40 3.0 3.8 880 SLER4
1| E 63 0 4.0 2.9 38 890 FLER4
12| F 63 0 42 32 3.6 890 SLEE41
13 G 61 0 38 3.0 2.9 900 S2Ea%1
14| H 64 0 38 2.8 3.8 885 SLEE%
15 | I 67 0 41 - 31 3.7 890 SEERM
16| J 87 0 43 3.1 3.4 895 SEEEMI
17 | K 71 0 38 2.9 3.0 900 LB
18] L 33 0 3.7 2.7 3.2 440 LB
19| M 8 0 4.0 3.0 14.0 420 HeEAH
20| N 35 0 4.2 2.8 135 580 LB
21| O 12 0 38 2.7 13.7 550 LB
2| P 7 0 4.0 2.9 4.4 620 LB
23| Q 87 0 4.0 2.8 3.2 580 L4
24 | R 69 0 3.8 2.9 3.0 620 HeEA
25| S 69 0 3.7 2.7 3.1 620 LR
26| T 24 0 4.0 2.9 2.9 610 B
27| U 80 0 4.1 3.0 4.0 640 HB
28| V 7 0 40 3.0 15.3 620 LA
29 | W 80 0 48 2.7 42 910 SLER4H
30 | X 81 0 5.2 2.6 T 43 . 960 - | A4
31| Y 80 0 47 2.6 48 905 SLERM
32| Z 82 0 47 2.6 48 900 S2ER4
33 | AA 80 0 4.9 2.7 42 910 F8541
34| W | 80 0 5.5 2.7 55 860 ZLEAHI
3 | X 81 0 5.1 26 7.2 850 SEERHI
36| Y 80 0 5.3 2.7 6.5 840 ZLERM
37| z 82 0 55 2.7 5.8 855 SLER4
38 | AA 80 0 5.7 2.8 8.0 835 534
39 | A 81 0 45 15 3.1 660 [RAs]
40| A 81 0 1.9 2.9 3.1 665 HeEA
41| B 80 0 5.3 1.7 25 640 HEB4p
2| B 82 0 1.9 3.0 2.5 655 HeB4
43 | AB 80 0 52 3.0 48 945 EYEL
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Ly, BhiEBITEYRELBS LA TER,
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ORER, BE{ERESERERY., BHTETBREIEV,

No. 18 HE/LLBHERIIMMTHEbOD, CEAERARADHBEIVEVLD,
WRBECETEHEE, FOLBITEFRERE > TWVS,

No, 19. 20, 21 X ZHFNC, Si, Mo DEFERABRPOHERMA LY bEWVED,
BB ENERERY, HFEFREXRS>TWVD,

No.22 IXBEHEMN, £7 No. 23 i Mn SHEM . No. 24 IXSBL TP EHFEMN, No.
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B, WTFhbERABRECET2RE, MITEFBERFS>TND,

No.27 1%, Ti SHEAEARPOBEMFAEB/L TV HH, BHITEFIRENS T
BY . T No. 281 Ti EHEREVWED, EBREENEKRERY, BTEFRE
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EROHH
1. 2527 VvBRBICY Yy —FTABORBIBEANBLEZETL277 V7V
7 FTH- T,
C :0.40~0. 51mass%.
Si : 0.30~0. 80mass%.
.50~1.50mass %
.040mass% LT (EwZEFie).

0
0
Mn:0
0

Ti : 0. 005~0. 06mass %,
0
0
0
0

Al:
Mo : 0. 15~0. 50mass%.
B :0.0005~0. 0030mass %,
.06mass% LT,

P :0.02mass% A TR LT

Cr : 0.2mass% AT
BEAE L. BEIE Fe 38 X R ABEMRMY OMABRICR Y . BB, ~1FA bl
IO/ ERiEAT I A MEBREAE L, POoZhb_AF A ML VTV
Y4 MEBOASHOEBOEN 10%ULETHY, SHCEAREANEOREREE
DEF—ZFFA FVEBRNBEABLEEICDZY 10pn LTFTHY, 777 EVEEB
IOV —FABDT 4 Ly b riBSOmiTESRBREN ML ETHDZ L&

MLTd, MITEFRECENDZIZV 7Y% T b,

2. HRELICBWT, #M ORSMEER, 51
o Cu: 1. 0mass% BT, |
Ni : 3.5mass%EAF.
Co: 1.0mass% LA F.
Nb : 0. Imass% Bl T X W}
V :0.5mass%EL T
DILPLBAL IEELE2BUALZEETBRRCRD I L E/BLT D, H#T
BHBERLBRZ 77V %7 b,

3. HBRE1FAZR2IEBWVWT., SFIMORSHERE, SHIZ
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Te :
Se :
Ca:

0. 2mass% L.
0. 2mass% LT
0.02mass% LT .

REM : 0. 03mass% LA F.

Ir:
Sn :
Sb :
g
Hf :

0.2mass% LT, -

0. 3mass% LT,
0.2mass% LA T,
0.02mass% A TR LT
0. lmass% LT

@5E#BE&E1&&&@2@&t%%€?5ﬁ&ﬁ&5:k%%ﬁk?é‘@ﬁ
EHRECEND I TV IV %7 b,

4.

ISV IEVEBBINY y —FAROREICEANBELKBEERE TS 77

¥ 7 b ThHoT,

C

Si
Mn :
Al :
Ti:
Mo :

B

: 0.45~0. 51lmass%.

0.40~0. 80mass%.
0.50~0. 7T0mass%.
0.005~0. 040mass% EL T .
0. 005~0. 030mass%.

0.30~0. 50mass%.

: 0. 0005~0. 0030mass%.

S :0.06mass% LT

0
Cr: 0

.02nass% A TR LT
. 2mass% LT
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BIBLEC/EEeAVT U A MRBEE L, 20T h b AT A MEBRE ATV
VA4 MEBOSEOEBSER 0%ULETHY, SOREAERBEANBORERLE
DEA—AFFA PEBREMEREICDEY 5 pn AT THY 2T V7 EVRB L
RS —FAEDT 4 Ly b B OdTESRREN 00MPa A ETHD Z & EFHH
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Ni : 3.5mass%LLTF.

Co: 1.0mass%ELTF,

Nb : 0. lmass %L FEB LT

V :0.5mass%ELT
DI LPLBAF IBELIX2BU LR EETAIHEREARD T LERELT S, :: Ay
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