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Abstract

In this research, a theoretical analysis for the
precision forging of spline and spur gear from an
original cylindrical billet specimen is proposed by
using upper bound method The geometric of tooth
shape for forging mold during precision spur gear
forging is introduced into mathematical modeling for
simulating non-uniform  deformation and the
barreling effect of billet specimen. In this paper,
several parameter such tooth number of spur gears,
fricion factor and aspect ratic of billet effect on
forging power, non-dimensional forging pressure and
biilet deformation are investigated in detail. It offers
a useful knowledge in mold design for precision
forging of spur gear.
Keywords: Spline, Gear, Precision forging, Upper

Bound Methed
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A Study on Precision Forging of Supr Gear by
Upper Bound Method

Hung-Hsiou Hyu, Department of Management Information
Science, Chia-Nan University of Pharmacy and Science,
Tainar, Taiwan, ROC

Precision forging of spur gear is a important process of
manufacturing spur gear, this forging process of spur gear
include several advantage such a3 less tolerance, more
improved strength, cost billet savings and energy. In this
paper, a numerical analysis for the precision forging of spur
gear from an original cylindrical billet specimen was proposed
by using upper bound method. The geometric shape of mold
during precision spur gear forging was simplified for
computation and the barreling effect for frec surface of the
workpiece influenced by the nonhomogencous deformation
was considered in present mathematical model. The
mathematical model of the kinematicaily velocity field was
simulated for the nonuniformed deformation of billet forged in
the mold. This rigid-plastic model was developed 1o estimat
the power, loading force for the billet during precision forging
of spur gear. Several parameter such tooth number of spur
gears, friction factor and aspect ratio of billet in forging
process upon the forging power, load-stoke diagram and billet
deformation were be investigated in detail. The estimated
forging load obtained by this model was compared with
experimental datas of other paper. 1t offer a useful knowledge
in mold design for precision forging of spur gear.
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Cutting Performance of BN-based Ceramic Inserts
Correlated to their Hot Hardness Properties

Ali §, Alwathan, Mechanical engineering. Riyadh Tech.
college, Riyadh, Rivadh, Seudi Arabia

Cubic Boron nitride (CBN) cutting inserts are considered
to be the ideal solution to machine ferrous alloy. In this paper,
the results of tool steel machining with Cubic Boron Nitride
{CBN) arc presented. The temperature dependence of the
micro-hardness (hot bhardness) of the CBN materials was
investigated from room temperature up to 14000C. The hot
hardness resufts are correlated with the deformation
mechanisms and micro-structural properties of the CBN
ceramics which control the response of the tool materials in
service conditions. The contribution of abrasion to the crater
wear up to a critical cutting speed is related to absolute
differences in hardness and to the hardness temperature

coefficient. The matrix phase plastic deformation is taken to
be responsible for the drastic decrease of strength both in the
high temperature hardness test and in limiting the cutting
speed.

Alwathan@engineer.com
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A Study on Equivalent Model for Prediction of the
Distortions Caused by Line Heating with Flame
Torch

H. T. Lee, Sang Beom Shin, Material Reseorch Lab.,
Hyundai Heavy Industries Co. Ltd,, Ulsan, Kyungnam,
Korea

G. G. Byun, Production Engineering Development
Department, Hyundai Heavy Industries Co. Ltd., Ulsan,
Kyungram, Korea

The purpose of this study is to clarify the relation between
heating condition and induced distortions, and to propose a
equivalent model mounted to the heating line automatic
marking system by FEA and experiment. The variables used
in this study were the plate thickness, internal/extemal
restraint condition and beaticg parameters including
combustion gases, nozzle type, stick out and cooling method.

The results obtained in this study are as follows

1. The engular distortion and transverse shrinkage induced
by line heating depends on the heat intensity and bending/in-
plane rigidity of the plate.

2. The equivalent model 1o predict the amount of angular
distortion and shrinkage induced by line heating was
formulated as a function of heating parameters, plate thickness
and external restraint condition with plate theory.

3. The effect of external restraints on the curvature of the
heated plate was very large, while the effect of intemal
restraints could be neglected.

hiteace(@chollian.net
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A New Workability Criterion and Ductile Fracture
Prediction in the Forging of Sintered Powder
Compacts

Cheng-Chao Huang, Jung-Ho Cheng, Department of
Mechanical Engineering, National Taiwan University,
Taipei, Taiwan, Taiwaen

Powder forging combines powder metailurgy and forging
technologies and thus possesses the advantages of both
processes that result in stronger yet versatile products. Voids
in sintered preforms exert a damaging effect on the
mechanical properties, reducing the cavities can significantly
increase their strength and workability. However, fracture will
occur on the workpiece for the improper blank profiles and
incorrect die design. The main purpose of this study is aimed
at investigating the forgability of sintered compacis. A new
ductile fracture criterion for porous media was developed in
this form
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ABSTRACT

The effects of chronic exercise on central noradrenergic and imidazolinergic
systems were investigated. Male Wistar rats (16~20 weeks old) were divided into
control and exercise groups. The exercise animails ran on a drum exerciser from age
week four, one hour per day and five days a week for ten weeks. The speed started
from 0.15 m/sec and gradually increase every two weeks. Before expertiment, the
exercised animals rested for two days to avoid the acute effect. Both control and
chronic exercised rats were sacrificed by decapitation. The brains were removed and
the brain stem isolated by trans-section at rostral and caudal limits of the
pontomeduallary junction and the pyramidal decussatioc. The ventral part of the
medulla, including the RNL region, were isolated by discarding the dorsal part of the
medulla. Crude membrane preparations were prepared from 24 pooled brain stems.

The rostral ventrolateral medulla (RVLM) plays a crucial area of integration for
reflex neural mechanism, which plays an important role in regulating the
cardiovascular system during exercise and is major site of action for centrally acting
antihypertensive agents. Clonidine has traditionally been thought to exert iis
hypotensive effect via stimulation of central a2-adrenergic receptors in the brain stem
leading to a reduction of sympathetic drive and consequently a fall in blood pressure.
More recently, some studies have proposed the existence of non-adrenergic receptors
in the RVLM specifically sensitive to imidazolines and are involved in the regulation
of vasomotor tone and in the hypotensive effect of centrally acting antihypertensive
agents of clonidine type. Receptor assay were performed to see if there were any
change of o2-adrenergic receplors and / or imidazoline receptors in the rat brain stem
after chronic and acute exercise. Results showed that the Bmax and Kd of the
aZ-adrenergic receptors and the imidazoline receptors in the rat brain stem after
chronic exercise were not significantly different. The reason for that is due to the
long term under a stress the animals will adapt itself to fit the condition. If a time
course experiment was done the affinities and Kd of the «2-adrenergic receptors and
the imidazoline receptors in the rat brain stem after chronic exercise may show

transient exchange.

Key words: chronic exercise central o2-adrenergic receptor
hypotention  central imidazoline receptor RVLM



INTRODUCTION

The modulation of peripheral sympathetic activity by the central nervous system
may involve various pathways, neutrotransmitters and receptors. The main site for
the vasodepressor response to clonidine and related compounds has been located
within the medullary nucleus reticularis lateralis (NRL} of the rostroventrolateral
medulla (RVLM) region of various species (Bousquest et al., 1981; Woll and
Mohrland, 1984; Ernsberger et al., 1990). Clonidine has traditionally been thought
to exert its hypotensive effect via stimulation of central a2-adrenergic receptors in the
brain stem leading to a reduction of sympathetic drive and consequently .a fall in
blood pressure (Timmermans and van Zwieten, 1982). More recently, Bousquest et
al.(1984,1992) have proposed the existence of non-adrenergic receptors in the RVLM
specifically sensitive to imidazolines and are involved in the regulation of vasomotor
tone and in the hypotensive effect of centrally acting antihypertensive agents of the
clonidine type. Thus it has been suggested that the hypotensive effect of
clonidine-like compounds was mediated via imidazoline receplors (IRs} Bousquest et
al.,1984; Feldman et al., 1990).

The apparent heterogeneity of the imidazoline-preferring sites has resulted in the
destination of the 11-receptor subtype (located in the RVLM, kidney, and suprarenal
gland) and the 12-receptors (found in hepatocytes, fat cells, and the cortex) (Michel
and Ernsberger, 1992; Ernsberger, 1992). The blood-pressure-lowering effect of
centrally acting antithypertensive is predominantly due to the stimulation of
I1-imidazoline receptor (Michel and Ernsberger, 1992). Radioligand binding and
functiona!l studies have indicated that clonidine has affinity for both o2- and
I1-receptors in the central nervous system (Tibirica et al., 1991, Ernsberger et al.,
1993). Clonidine’s central antihypertensive activity is counteracted by yohimbine, a
selective ot2-adrenoceptor antagonist (Timmermans and van Zwieten, 1982 Tibirica
et al, 1991). It is still controversial that the central antihypertensive activity of
clonidine is mediated by central 11-and/or a2-adrenoceptors.

Recently studies have been shown that chrronic exercise training lowers blood
pressure (Jennings et al, 1984; Tipton et al, 1991; Wiley et al, 1992), attenuale
baroreflex (DiCarlo and Bishop, 1988), and enhance agonist-induced vasodilation and
modulate a-adrenergic vasoconstruction (Pavlik et al., 1976; Bennet and Kotchen,
1989; Chen and Li, 1993; Delp et al., 1993; Chen et al.,1994; Chen and Chiang, 1996).
These may be part of mechanisms for prolective effect of regular exercise from
cardiovascular  diseases. Besides, physical exercise may affect central
monocaminergic mechanism, the data from Gordon et al.(1996) indicated that exercise
accelerates noraderenaline (NA) turnover. The influence of exercise training has

also been investigated, indeed, Browwn et al. (1979) reported an increase in whole



brain, midbrain and cortex NA level following repeated running (30 min per day for
40 days), a result that resembles that obtained following a single boul of exercise
(Brown and van Huss, 1973). However, data related to the consequences of exercise
on brain adrenergic and imidazoline systems and their receptors are still lacking.
Nontheless, whether chronic or acute exercise can increase or decrease central
a2-adrenoceptors and/ or imidazoline receptors, which in turn plays an important
role in lower blood pressure, is still unknown. In this study, two antagonist were
used for radioreceptor binding assays, yohimbine, an antagonist for
o2-adrenoceptors and idazoxan, a mixed antagonist for o2-adrenoceptors and
imidazoline receptors. The affinities (Kd), the maximal binding sites (Bmax) of
o2-adrenoceptors and imidazoline receptors in the preparations of rat’ RVLM were
analyzed and compared between control and exercised groups.

Results and Discussion

Results showed that the Bmax and Kd of the a2-adrenergic receptors and the
imidazoline receptors in the rat brain stem afier chronic and acute exercise were not
significant. The reason for that is due to the long term under a stress the organism
will adapt itself to fit the condition. If a time course experiment was done the
affinjties and Kd of the a2-adrenergic receptors and the imidazoline receptors in the
rat brain stem after chronic and acute exercise may show transient exchange.

Figure 1. An example showing specific binding of ‘H-Clonidine to the membrane of

RVLM from (1a) the control group, and {1b) the chronic exercise group.
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Figure 2. Comparison of Scatchard plots of *H-Clonidine binding assay in the present

of different antagonists between control and chronic exercise groups.
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present of 10 pM yohimbine; (2b) in the present of 10 uM idazoxan; and (2c} in the

present of 10 pM yohimbine and 10 pM idazoxan.
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