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Synopsi

High-strength gears for automotive engines and transmissions increasingly require high fatigue strength performance
to enable smaller sizes, and dimensional accuracy to lower noise levels.The soft-nitriding method focused on low heat
treatment distortion, but soft-nitriding of common steel gears isn’t enough to improve fatigue strength. So we examined
the effect of alloying elements on case depth and core hardness. As a result, new soft-nitriding steels having high fatigue

strength performance and dimensional accuracy have been developed, and are already in use for some gears.
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Fig.2 Effects of alloying elements on hardness
distribution of soft-nitrided steels
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Fig.3 Hardness distribution of developed soft-nitrided

structural use
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steel (CR1) comparing with common steels for machine
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Fig.4 Effects of microstructure on nitriding property

SUMITOUGHNIT CM1
300 - (1.0Cr-0.1V-0.2Mo steel)
<
=
@ 250 -
5]
=
=]
E
T
SUMITOUGHNIT CR1
200 (l.OCr"O.IV steel)
l | | |

0.5 1 1.5 2

Cooling rate C/s
| ] |
$32 $24 $16

Equivalent mass effect (mm)

FEIR FREFESCRET Mo BLUAANREDTE
Fig.5 Effects of Mo and cooling rate on stabilization of
normalized hardness

(YR E I

25 6 NP REdRH PR S BRER 2 R T8, BARER

(Cr-Mo-V #, Cr-VR) I3, fhooires{busm L7248z
HNTEEFEEIG LN, ZORRADEISRER
RS, BRI L RIS TS LA EW
FREBEREC L 2bnEEL LD,




E?iﬁl% Vol. 48 ND 4(1998)/P 203

T

\\9 Gas nitriding : 570°C X 3hr 8 % %%Ejb J:U‘l_'f;ﬁ |E
600 |- @ \Q\Q Specimen : o =1.95
—~ NN
S N *% e A IR & 17 - 1o BRI LHORHE £ 88 1 R
S 259 “?, TR, COESREERERE N, EREEARE
5500 Zag m\n eoo #% L C 2R - BEERICERL, 5 I3iEEEIC
£ | AESOCHH°\?wwmwm5» R L TEOIRBERLCERT 2 00 TH S, 444, &
3 _ S A LICHEIHA L LT h 922 8 vy s > ¥ THDMHR
L A
7 S N = BT, RO STEREETL, RS OWHR
EE N we > BOWES NG, i, BEEERRE LTEOTRL,
500 Lol o il il & b7 B SIS B4R LIt FIREs Lam % S pst
10° 10° 10° 107 B TH D,
Load cycles to fracture (cycles)
FOE WELBOESHRE
Fig.6 Fatigue strength of soft-nitrided steels
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Table 1 Characteristics of developed steels
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