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A Study on the Improvement and the Reliable Design
in Sintered Spur Gear
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ABSTRACT

It is very important to have exact informations on the properties and characteristics of the
sintered steel as a new material of machine elements. The bending fatigue tests are performed
for sintered steel bend specimens and spur gears, which are notched by using a slicing blade.
The fatigue test at a constant stress amplitude is performed by using an electrohydraulic
servo—controlled pulsating tester.

Consequently, the S-N curves are obtained and the fatigue strength is compared with flaw
depth. Accordingly, this study presents the fatigue strength of sintered spur gears, the critical
notch depth of sintered steel and the effects of flaw depth on the bending fatigue strength. The
enhancement of fatigue strength due to carburized treatment is clarified.
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Table 1 Dimensions of test gears

Module m [mm] 25
Number of teeth z 2
Pressure angle [deg] 20
Profile  modification  coefficient 0
Face width b [rmm)] 75%0.01
Tip diameter [mm] ¢ 725+0.01
Span gauge (7 teeth) Lmm) 27256+ 0.01
Material Fe-Cu-C
Density [g/cm’) 6.8
Table 2 Chemical composition of specimen

Fe Cu C etc

Remainder 1~2% 04~07% <i% |
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Fig. 1 Shape of bending specimen and test gear
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Fig. 2 System of bending fatigue test
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Fig. 3 Controlled system of bending fatigue test
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Fig. 5 Hardness distribution of sintered spur gear
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Fig. 6 Photo of specimens(SEM)

od 5k
[= =1

33 H2ZATo Olxe E7|HE

331 BEYANFAY FE

74 01mme AAAEE o] &3t HEAA
¥ Loﬂ =Xg Fo] B2AYL A s,
HhE 24 N=105914] 28obAlo]l=gY oz 3
E%E—E‘- F3le] Fig. 791 veEbRch Fig 74
N=1& 187t dARHE FUS o dEHA

E 4% 232 e Yz A¥gs
F}g Yehiz vk ages 2=t F AY
=X)zie)7F 100 pm
dow Fusk @AsA Astetn e Ag
0-,} % glth. Kitakawa & 92350 i 27
ZYzZlole) gatS uFstg ASHAUAY S
2712 "o Aol F& JFANA aEA

g ASs} Atk A& £4H 02 Fig.
g9 vetich $H&8 A K7t s1stA §8E
Al Kypoll X8l A4# H23AE e 9
DHNA Ao z=YAo] 4T A =4
olg} 0 Azt %Eg.ow AN FE ou
I AYPHE e K=K A4l9 uygoA &
AzdZAo] g0 FaHAW, 22FE] 235 A
BEWEY FFol dAaYAeld gL v
ZﬂOi Azkdct,

N

AFAAE BRE 2713YS FA ¥E
Agsuow A8 Azatedy) W agYols
et 2o Ry e Azl =2de)
4Recn 7H4sw 2doz neE a8y

w
~



40
ox
N

o] a9l 9JAlel Fig. 79 A#%E E2E & £
th o] HHE 712E HBANYHe] AT
Fig.9, 109 Yetdch J@eA 7b8 & =2
o] AgHE ZM— —tﬂQtHzﬂT«l AL

£ dAaYdols AA "]'E]' = ¢ T ;«l‘:}.
223 Fig. 1022 5¢ '6”4]3-&7]"] a< T
of weh thk Rol7t ErRAW o 160 mE
et

o5
a, 30 © © 4
= (<]
s G °
¥ (]
£ m R .
5 29 o
& a 0
v p =1 | 10° |3x10° |sx10° ) 0
] O
oo 66 | - |& - |- A
S =} j68]© [oREN« AN J 0 E
0] - o}~ |- L]
1 N 1 N 1 "
10° 10! 10 10’ 10"

Notch length d um

Fig. 7 Fatigue strength of plane specimen
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Fig. 12 Fatigue strength for test gears
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Fig. 13 S-N curve of sintered and carburized spur gear
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