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Failure Prevention and Analytical Case on Swivel Check Pin

between Shaft and Gear

Hidenobu IGAWA, Kenji TATEYAMA, Kyohei HORIGUCHI and Youichirou IBI

Abstract
In this research, we developed a fuel efficient device (Neut-run) for practical use in a car. However, the de-
vice was damaged in a part of the transmission system which has a swivel check pin between the shaft and the
gear. Itis very difficult to measure the stresses around the damaged pin which is three milli-meters in diameter.
Therefore, we considered that the external forces on the device were measured as thoroughly as possible and that
data was used in the stress analysis of the device by the finite element method. We determined the cause of the
damaged pin and tried to prevent future failures with the pin.
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Table 1 Strength of shearing stress for swivel check pin.

RSES WA Y EFE 1 AT v 2 SETFE 3
W H A, E7 2 SRR AT AR
4 % [om] 03 93 o3 03
M (] 02 - — -
£ 2 [mm] 25 25 25 25
Wi [mnf] 3.93 7.07 7.07 7.07
WM [KN] 3.27 8.2 3.55 3.98
HAMWR S [MPa] 832 1160 502 563
aFE /) [MPa] 208 290 125 141
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Fig. 6 Transmission force of shift lever’s wire.
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Fig.7 Transmission force of shift lever’s wire.
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Fig. 9 Deformation of spring pin.

v e T )
S AT
B e
PN ] :
TS ERE
o
o
Ly
e
i
i
e
ne

Fig. 10 Von Mises stresses 6. for spring pin, axis and gear.
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Fig. 11 Principal stresses :for spring pin.
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Fig. 12 Principal stresses @, for spring pin.
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Fig. 13 Principal stresses G for spring pin.
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Fig. 14 Von Mises stresses G.. for spring pin.
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Fig. 15 Yon Mises stresses o, for parallel pin.
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Fig. 16 Installation of shock absorber.
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Fig. 17 Effect of shock absorber (D—N).
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Fig. 18 Effect of shock absorber (N—D).

Ho 72, Casel ~3 DFERTIREEDNE L, Bl
MOMEPSHENEDOLL LV, LPL Case3 T
(&, BYEMRRICIIEA A D, 7 P LN —DYfz
FAELRELEWEENH - 72,

Db Z &h o EHic & 230887 41— b
HNOEEHMEEHEVBEOLENT, 7 b Li—
DUy 7 ExEMTAEHNTOMEEIZYTHLLE
bbb,

7. Ep{EEERE DHRE]

HBETAV—DEENOEREL LTE—9—D
Bz AR A A S CEHBOBERELAE L L
EDT A Y — 5ot O Rz,

Fig. 19, 2013, Bh{ESHRE* BROHE &M s+
IEHMEDY 7 P L= A Y —DRENERL
LbDThb, E—¥—0lEEEEZRLEEL D
ETEBOWIEHE D Fig. 19084 T#0.15 [sec]
—0.3 [sec] . Fig. 200354 T#0. 1 [sec] —0. 2 [sec]
LY, Mg A v —DfEN bF10% DT

. 0.08 ————

T T
—0— [ I (BLR)
—=— EIEEN (£

=
T

Transmission force [
o = (-]
& 8 S
o
//frJiiﬁ
B

\ -

-0.05 0 00 01 015 02 025 03 035
Time [sec]

Fig. 19 Effect of inertial force (D-—>N).
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Fig. 20 Effect of inertial force (N-—D)




il - SRELFIE Y 1k 2 oRlHRRS IE & BT S

B bhiz, LiL, mEHIRRE & BEREDE
NICED 7 bLA—DWIRZ XA 9 F L FThT
PREe) LB (=2 — F 7 V) DEFEICFEL 2o
e

Ptz o igm %l (ma—-5) %
EFICAERSEE 20121307 P Lx—E 7 4
Y —O(RE/IIHB0~90 [N] AELETH Y, HIK
DE— & — [AlfEEEEANE Y & Bbitb,

8. ¥ A

AR TIE, MBMLEEE (=2— 7 >) &fE
D SR Bl 55 B0 o O T 4 R e B & B4R B Ik o
7o DHAMHBE T o 720 LT IZHIFEAS R 2 BB,
(1) Y7 PLN—HEETIAY—DIEENZERLT

IEHE N, €7 VB2 REM T HHEDFATE

YHRGETH Y . € DM R L TRk

IEE#Hb,

(2) #EAH (0N ) 1k, ¥ 7 b L=y 4
Y —OEFEHORBEIFEEH T HEEL, ¥7 M1
IN—@Dy 7 F AT AP TOMHAPZETH
Bia

(3) e LEE (a—bF ) FNEFICEDT

Alzlzid, 7 kLon—liEET 4 v —DEED
13#980~90 [N] #WETH Y, HWRODE—F —
Al DY & Bbh 5,

KAFFEIE, BARKY H—F 28— 27 FSHEDHE
Bh&zi/z, Z2ICEMEL I,

SEX

(1) )11 - VEH - BREP. AR RFIEHS
No.27 (2004), pp. 1-7.

(2) NI - PEH - BRES. ARCRISERSENF R
No.27 (2004). pp.9-15.

(3) N. Hattori, S. Nishida and H. Igawa, Key Engineer-
ing Materials, Vols.348-349 (2007), pp.673-676.

(4) VEHD - FR - MRED - BAE, HASBE S SO
WHe, No.048-1 (2004), pp.51-52.

(5) VHHH « NI - N - B4R, B ARk 20k
WA, No.04-6 (2004), pp-649-650.

(6) FF)I - PHHL - MRib,  FASHR A & i SO
No.078-1 (2007), pp. 1-2.

(7) I, H AR & G OCH . No. 108(2010)
pp. 127-128.



