i

20224043

H—FF = — B BT L— kORI RIET

NN / GER sk
7 a [ EAND
FE R0 W OMEEY (W %0 E HY BN MY

Effect of Press Fitting Between Bush and Inner Plate Upon the Fatigue Strength of Roller Chain

Ryoichi Saito Nao-Aki Noda Yoshikazu Sano Arata Miyagi Hisanori Tottori

In this paper, the fatigue strength of the roller chain is investigated by varying the press-fitting ratio between the bush

and the inner plate. A single plate specimen with two bushes press-fitted into two holes at the plate ends is used in the

fatigue test. The FEM analysis is performed to obtain the stress amplitude and the average stress on the fatigue endurance

limit diagram. The results show that the fatigue strength can be improved under suitable press-fitting ratio 6/D>1.8x103

compared to the fatigue strength at the press-fitting ratio 6/D=0.
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Fig. 1 Basic structures and  Front view Side view P 0.015
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Table 1  Specification of the roller chain
ltems Material Young’s modulus Pois§on’s Yield stress  Tensile strength ~ Fatigue limit Frict.ion Hardness
E [GPa] ratio v gy [MPa] op [MPa] owo [MPa] coefficientp  [HRC]
gﬁfer (Compasg‘s‘?an dard) 206 03 970 1100 440 03 346
Bush SCM435 206 0.3 1390 1666 666 03 48.4
Pin SCM435 206 03 1080 1180 472 03 422
3 Fatigue limit 0, is defined as 6,,0/05=0.4. ©
frmer Flat-bar [=> Quenching and —=>1 Shot blasting [=> Machining of hole
plate tempering w
Assembled | Press fitting Inner plate -
test pieces | and Bush with lubricant Fatigue test
. Quenching and . - &
Bush | Lathe turning [-=> . —>{ Grinding of outer diameter
tempering
Assembled test pieces
) Quenching and -
Pin | Lathe turning [=>] tempering —=>1 Shot blasting [———=> Insert Pin into the inner diameter of Bush

Fig. 4 Test pieces preparation procedure
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Table 3 Press fitting ratio for Inner plate and Bush

D [mm] B [mm] 5=D-B[mm] /D [x107]
227 22.70 0.00 0
227 22.66 0.04 18
227 22.55 0.15 6.6
2.7 2245 0.25 11.0
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Fig. 5 Grip of fatigue test pieces(unit: mm)
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Fig. 6 Definition for nominal stress o, (unit: mm)
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Table 4 Reference number and number of cycles for Inner plate

85/D Specimen O Number of cycles 0¢
[x103] | Number [MPa] Np [x10°] [deg]
11.0-1 173 2.98 80
11.0-2 173 0.58 90
11.0-3 173 0.71 90
11.0-4 150 0.37 100
11.0-5 150 10 (Not broken) -
11.0 11.0-6 150 10 (Not broken) -
' 11.0-7 139 3.88 90
11.0-8 139 1.16 105
11.0-9 139 10 (Not broken) -
11.0-10 128 10 (Not broken) -
11.0-11 96 10 (Not broken) -
11.0-12 96 10 (Not broken) -
6.6-1 173 0.57 90
6.6-2 173 0.20 106
6.6-3 173 0.46 90
6.6-4 150 10 (Not broken) -
66 6.6-5 150 10 (Not broken) -
’ 6.6-6 150 10 (Not broken) -
6.6-7 139 10 (Not broken) -
6.6-8 139 10 (Not broken) -
6.6-9 117 10 (Not broken) -
6.6-10 96 10 (Not broken) -
1.8-1 139 022 98
1.8-2 139 0.21 90
1.8-3 139 0.22 110
1.8 1.8-4 128 0.51 90
1.8-5 128 0.62 100
1.8-6 96 10 (Not broken) -
1.8-7 96 10 (Not broken) -
0-1 96 1.07 80
0-2 96 0.43 82
0 0-3 72 0.60 95
0-4 72 5.07 93
0-5 47 10 (Not broken) -
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Fig. 7 S-N diagram for test pieces in Fig. 3
¥ Maximum load condition Fy,,, used for analysis in Fig. 9
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L R RS
Estimated fracture origin 1 mm
Fig. 8 Damaged hole of Inner plate due to press-fitting when

§/D=11.0x10 after testing
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Table 5 Maximum stress g g, and minimum stress g min,
mean stress 0g,, and stress amplitude oy, for Inner plate at
6=90° and z=0 [MPa]

a0 | FlRe FIES com  dea  SF
0 44 889 4665 4225 0.2
1.8 156 917 5365 3805 0.74
6.6 483 910 6965 2135  0.89
11.0 725 865 7950 700 113
500 T T T ‘ T T T ‘ T T T T ‘ T T T
8/D=0 1
o
400
= - ® 1.8x10°3 1
[aW) L i
2
- I 1
S 300 — N
[}
=
L 6.6x103 1
£  SF=OA’/OA ]
£ 200 —
< [ 4
g il
wn
100 -
0 7.#'T"\’—‘_T L ‘ L1 I ]
0 200 400 600 800 1000 1200

Mean stress gy, [MPa]
Fig. 10 Fatigue limit diagram for Inner plate
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Fig. 13 Comparison a,, between Inner plate and Outer plate
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