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Proposal of New Bearing Simulation Rig Tester for High Efficiency Engine Bearing Development
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To select bearing specifications for an engine using
a bearing rig test, it is necessary to achieve sliding
conditions that are near the actual operating conditions
of the engine. A new bearing rig tester with low
resonance and high rigidity permits high frequency
excitation and has a mechanism to correct misalignment
between the axle and the bearing. This rig tester can
reproduce load fluctuations under the actual operating
conditions of the engine. The test equipment makes it
possible to clarify for the first time the mechanism that
causes the difference in the break-in performance of lead
alloy and aluminum alloy bearings. It was possible to
evaluate the small end bearing fitted on an actual
connecting rod, and the sliding characteristics caused by
different surface treatment methods for the small end
bearings. In addition, it was possible to measure the
friction coefficient of the bearings with high
repeatability, and efficiently evaluate the bearing
material.

1. EADE

IVIVOERI T MU XDk %0,
=, SRR I X D BRI EIE I H B 7R E, il
ZOAMIIEL T 2EMCH S, 2R TE
BRESRIBIC X 280 7 V) —{bix EZ(L LIRD TV B3, %
RE LYY Y ORFEDDICIE, EEOT Y Y ICHEH
TBETICTER RIS LNV TOME TR HEZ 35 7%
ST ENEETHS.

W2 DBEEINT VU TED D DFEBEREZT BT
&, Elastohydrodynamic Lubrication (EHL) fi##71c & % #ifi =%
IND DV I (90, (00, 0 R REIT X A THIETAL 2Rk
0. ) WK 7 EOBERRHI N B IR bNTE TV 5.

* PURBHRE 2 > 2 —

https://doi.org/10.69239/hondatechnicalreview.2006 18 2 21

TROZUEDHELWEHICEDIEE, TNSEEHIED
ZLDERNZEET 208N HH L, TUHIEZET
DI BTR IR TE SO BERE 72 1 5 MG Y 72 YR AR T OB RE
LS BB RIREDOZ (b 2 EET S T LIFEEH LN T
EWD, DN EFEBEOT Y Y Y OMBICHHS &% %
ZIROCONBLRTH 5. —75, HERDFHEIZ B 2
ffio TlIZED O DOFIFRE X SIIRNCI TS T2
&, WMiZNO YU IEREELEDT, L dEE4EXD
EEOL Y I NGEDT BT EDRETH 5.

ARG ST HT LWl 255 O % 21 X B sz Hik o
L@ 9 BMERERHN O S8 b B K UHRBO T > ¥ 1445k
ECOIERICDVTIRE T 5.

— 131 —



Honda R&D Technical Review

Vol.18 No.2 (October 2006)

2. EHEEREE

2.1. [ERDOEEREE

Fig. 1 EHERHNT & T fitfar 2 A BREE DA Rk X 0 72
KT

T Otk EH T EHICRE T 2 3 T x> TV 5 Tz @i
EAREIRL LI TER. Fig. 23TV Y v HENIREE
Oaruy R/NGEISZ A EOFER] &, R BRI X
LEMGEERT. i, WMREICHTZEA R EryDay
0 R/NONEZ 7R

BRI OME L L BIMEORETE, HahZLEb
D, THUCELLBRVWER M EYEavTy R/ANGEEZ O
MOMBE X NS ZDICH LT, #iEOHAIRCN
SOERHNIC—ETH B T e AL LTV 5. EfiED
HARIE < X ORDER il & 52003 X0 J5 T OFIXHEREIC & -
THRAETBESFEDNRIC L > THIEENZDITH LT,
W EIIMEO PR EINETZ T LIcKk>TUE
0N (il & flSZ DR S5  OEREIC & > TRAET BIE)1%
I BN B 728, BAME TS % & FHEIE Ol
JENERE N, FEOHFANED ST LI K DIMOE AN
WK XBHEDERE[MERZTIHTHRENS 2D, IX
DEHOIREEKL 5%, Fiz, <IC, LIFDFRICK-T

Support bearing o
Torgue limit clutch

Geappox / O

Test beiri;n%
] ﬂﬁ ”H [ Motor ]
Coupling

| AN [ —

Sphere \Q

coupling o ,,lﬁShﬁ&fﬁ@Iﬁ%L 7777777
Servo port bearing

cylinder (Roller type) _ Tekt bearing |

| =l =l

] ]
\ ‘ \
@Static load

Fig. 1 Conventional system

900 —
= 600} _—
ko) .
@ “ \ ] / A Dynamic_|
AR /A
1 Palll 1 A
o /_/ 360 S’ 120 J /1080 \—eriﬁ
-300 .
. s Static \
/ \/ load
-600

-900
Rotation angle (deg)

Fig. 2 Differences in sliding parts by load type

Table 1 Performance of new bearing rig tester

ltem Performance

« Use of various entity connecting rods

« Synchronization of X, Y direction loads

* Generation of various load waves

« Frequency: 300 Hz Load: +10 kN

« Synchronization of bearing load with shaft angle

Bearing slide conditions:
Similar to actual engine

« Construction that can separate torque meter

Tester protection from seizure
from motor torque

* Adjusting mechanism of bearing-shaft tilt
* Roller-type support bearing
* Multi-point measurement of bearing temperature

Repeatability of test results
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Fig. 3 Structure of new bearing rig tester
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Fig. 4 Resonance frequency difference by frame type
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Fig. 5 Displacement of exciter piston by load
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Shaft rotation speed: 7640 rpm
Shaft diameter: $50 mm

Oil feed pressure: 300 kPa
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Shaft material: S48C
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Fig. 8 Test pattern and example conditions in static
load testing
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Fig. 9 Comparison of bearing temperature by tilt
control system

Fig. 6 Rigid-type connecting rod
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Fig. 10 Typical temperature pattern of aluminum
alloy and lead alloy bearings
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