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Elasto-Plastic Analysis of Screw Tnclined Nut by Three-dimensional
Finite Element Method

Shuji NISHIYAMA, Kohshi SHIMIZU
Hiroaki MIGITA and Mitumasa KATAOKA

Bolted joints are widely used in mechanical structures since the disassembly for maintenance is
easy without high cost. However, vibration induced loosing due to dynamic loading has been unsolved
subject for along time. We have developed a new type of nut named ‘Screw Inclined nut (SINY, which
realizes anti-loosening performance without complicated tightening process and tool. In this study, we
have investigated the mechanisms of bolted joint with SIN, and tightening behavior are analyzed by
mean of three-dimensionanal finite element method. Results are compared with the experimental
results for SIN. Good qualitative agreement is observed between analytical results and experiments
with respect to tightening force, tightening torque and stress. We found some new aspects and
superior points for bolted-joint with SIN than that of standard nuts. It is found that tightening torque
of SIN is higher than that of standard. It is also found that the anti-loosening performance can be
realized by the thread contact force at the slit region and angular facing on bearing surface. Moreover,
it is concluded that SIN involves sufficient strength in practical use.

Key Words® Finite Element Method, Machine Element, Bolted Joint, Fracture Mechanics, Elasto-

Plastic Analysis
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The Relationship of Motor Electric Power Chang to Drill Breakage in Micro Drill Processing

Osamu KUWABARA

In micré drill processing with small motor, drill breakage was detected in motor power change. Dispersion of
motor power grows immediately before the drill break. It was confirmed that drill breakage was detected
analysis of dispersion of motor power. Electricity measurement and anélytical calculation was applied
parameter design method of quality engineering.

It was realized that drill breakage was detected in measurement of electric current and calculation which

T-Method is applied.

Keywords: Micro drilling, DC brushless motor, power evaluation, drill breakage, Quality Engineering,

S/N-ratio, T-Method
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Experimental Investigation of Vibration Characteristics of Lying Person's Head on a

Stretcher (Influence of BED Height of Stretcher on Head)

Norio UESUGI, Kohshi SHIMIZU, Kazuhiro YAMAMOTO'

In case of carrying a patient into an Ambulance or a hospital by stretcher, the influence of bed height of the stretcher

on vibration characteristics for a lying patient's head was examined. The regulation of bed height of stretcher was

proved to be effective for reduction of head vibration by measuring both transient and frequency response.

Keywords: Vibration, Stretcher, Ambulance, Lying patient
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Development of Anti-Loosening Performance of Hyper Lock Nut
(Function Verification by Proof Examination)

Shuji NISHIYAMA, Hiroaki MIGITA,
Mitumasa KATAOKA, Nobuyuki NAKASAKI

Bolted joints are widely used in mechanical structures since the disassembly for
maintenance is easy without high cost. However, vibration induced loosing due to dynamic
loading has been unsolved subject for a long time. We have developed a new type of nut named
‘hyper rock nut (HRN), which realizes anti-loosening performance without complicated
tightening process and tool. In the first report, we have investigated the mechanism of bolted
joint with HRN, and tightening behavior and loosening behavior caused by vibration are
analyzed by mean of three-dimensional finite element method. In this paper, we have
investigated the experimental research to verify industrial utility. The vibration test, proof load
test, axial load fatigue testing, corrosion durability test and tightening test are executed. We
found some new aspects and superior points for bolted-joint with HRN than that of standard
nut. It is concluded that HRN involves sufficient mechanical properties in practical use.

Key Words: Machine Element, Bolted Joint, Fracture Mechaniés, Experimental Results
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* Case Study on Reverse Engineering (2nd Report)

Kiyoshi OZAKI

A character doll which surface was composed of smooth curves was used as the target model and the

replica was prepared by Reverse Engineering. The shape of the doll was measured by Non-contact 3D

Digitizer and the polygon model was created from the scanning point cloud data. Followingly, thé surface

model was created from the polygon model and the replica was formed from the exported data using Rapid

Prototyping System.

Keywords: Reverse Engineering, 3D Digitizer, 3D Surfacer System , CAD, Rapid Prototyping System
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Influence of Spatial Distribution of Si-particle on dry wear properties of spark

sintered Al-Si composite

Hideaki KURAMOTO, Takashi OKI and Osamu YANAGISAWA

In order to investigate the influence of Si-particle spatial distribution of Al-Si composite on dry wear
properties, the Al-20vol%Si composites with various Si-particle size and spatial distribution were made
by spark sintering, and dry wear tests of the composites were performed. The results obtained were
summarized as follow : v ' :

It was confirmed that the specimen hardness increased with increasing of Si-particle clustering
tendency of spatial distribution, and specimens not containing large size Si-particle were harder than
the another one. In this report the Ring-on-Disk type wear test was performed under the condition that
press-down force,F, of the ring against the disk is constant. Two kind of F values, 9.8N or 49N, were
chosen for wear test. In case F=49N, the wear mode was adhesive wear, and regardless of kind of
specimens the same friction coefficient,p, was obtained. In this case, it was confirmed that the wear
quantities,W, depended on the specimen hardness. In case F=9.8N, the tiredness caused by vibration
joined wear mode. The behavior of wear dust containing Si-particle made during wear test, especially
Si-particle separated from material, and strength of composite would influence p and W complexly.

Keywords : Al-Si composite, dry wear properties, local area fraction, local particle number density _
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Fig. 1 SEM images of as-received powder. Aluminum
powder particle size are (a)3pm average, (b)300um
under and silicon powder particle size are (c)25um under,

(d)75pum under.
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Fig. 2 Optical micrographs of Al-Si composite. (a), (b),
(©), (d), (e), (f) are specimens called No. I , 11, HLIV,V,

VI respectively in Table 1.
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Tablel IZZNFNOREHZIOWVWTOT NAF AT

Tablel Relative density obtained from Archimedes
method and average Si particle diameter obtained from

image analyzing.

. ) Average Si particle
Type | No. | Relative density
‘ diameter (um)
I 0.999 3.088
A I 0.993 3.576
I 0.997 3.603
v 0.998 3.200
B |V 0.999 3.897
VI 0.994 3.855

RIBIZ & o TRO BRI B E L BRI L > TR
DTz Si RFOEHREERT, BRELT, SiK
FORBST & ZRNARRRZY . FEPREMTT
ELVWASi A& ERITHZ LN TE R,

22 HEBRAE
221 Si fIFOZERESMEE

ZERESF /T A—F ORIEW@6OT, RRABEOD
HEFEMBEEEER LV ERFITEAVWTITo T,
FOFEE LT, UTO LBV THS,

(1) &40 Si BFOEBRR L Z DL EDREE
R, Zhb LY BATEEECAR R L URPTRE
E(LND2D) % BiFE$ % 1= H O fl & B (R 0 F
BEBLH TR TEEAE )DOLEBERRET S,

@) HHEED SIRFOELESLE LT, ()T
RESNEZBEAAD Si KT OREBER L URF
BrRRIET 5. ThaeT S TORFICOVTHRIEL,
LAF (23 L Cit Si B F o EEEGEEICIZITEL
V), LND2D 2% L CRIRFABESIOETHD 7
TR BECHMEL LT LAF, LND2D EL 35,
ZDE I LTRDIZE L ORLFIZH$ S LAF,
LND2D D#EE N & FH{E LAP) B & O
(LND2D)ay 3R 35, Fio, KBIE & /NIRRT BE
LTEF ERGRESEERMERT AT A—F
(32p : (LAF)av/(LND2D)av) b FIFRFIZ R 5,

Table2 Example of (LAF),y, (LND2D),, and dp.

Distribution (LAF),, [LND2D),| &
Random [« * 2 2.7 #1092 {1089 |1.003
v,
J_,'-*f' 1.308 |1.302 | 1.005
:,:-" ugd '
B 2 |1.989 |1.976 | 1.007
Clustering ﬁ‘ - ’ ) )
R
LKA
Particle size 5 4
wide e gf ‘3 1456 |2.459 |0.592
= gy
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Table3 Parameters of the random spatial distributions for

various log-normally distributed particle diameter.

In o3* 0 0.3 0.5 0.7
(LND2D),y 0.96 0.96 0.96 0.96
(LAF),, 0.95 0.95 0.94 0.93

*Inc; : Standard deviation of lognormal particle size

distribution
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Fig.3 Cumulative frequency distribution of (a), (c)local
area fraction LAF, and (b), (d)2-dimentional local
particle number density, LND2D, for the different spatial
distribution. ; (a), (b) TypeA and (c),(d)TypeB.
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Table4 Measurement result of (LAF),,, (LND2D),,, and

.SZD‘
Type |No. | (LAF)a |(LND2D)av 32p
I 0.83 1.25 0.67
A I 1.24 1.56 0.80
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B A% 1.48 1.63 0.91
Vi 1.84 2.12 0.87
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Fig. 5 Effect of Si- spatial and particle size distribution

on Rockwell hardness.
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Fig.7 Influence of (LND2D),, and particle size
distribution on friction coefficient,u, in case that
press-down force of the ring against the disk are (a)9.8N

and (b)49N.
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Fig.8 SEM images of womn surface of Type (a).(c) I,
®),(dIL, (e),(g)IVand (f),(h)VI after the wear test, under
the condition of F=(a), (b), (e), ()9.8N and (c), (d), (g),
(h)49N.
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