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IR RE ##&E : Lecture
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2 7 X /Class

RERB%Z HEMERETS : Mechanical Engineering Design

/Course Title

BEYHKEL /5415  K# : IBA Daisuke
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BEDBR - IE Objectives and Outline of the Course

B | R ZTOICHTYVERLADZEHICH EFBRCNDOE R AR, ZEEREROBERE - HE2ERL, Thoof
K TEEREST 2HEEBNT 2. 7, REEEBEZHOLE LIOEBERBICOVTHERT 3.

Z | This course introduces the fundamentals of mechanical engineering design, which include reliable design based on the

equivalent-and-allowable-stress concept, how to decide dimensions of machine elements, material selection, and so on.

FEDEEBIZE Learning Objectives

B | ARt ES A2 ERT 5.
BYIEHEHFBRENOMS % BRT 5,
B4 OHMEROMEESERT D,

E4 OMIREROMERBETMENTE 2.

Z | An ability to consider some characteristic influence decisions in mechanical engineering design
An ability to apply the concept of equivalent and allowable stresses to design processes

An ability to explain the functions of some machine elements

An ability to evaluate the strength of some machine elements

$BEEDEREDFEEXE / Fulfillment of Course Goals (JABEE BSEHIH d &)

B | 4 ORMERORETMATE 5.
BLEN L HEBDOBLEBRL, ERANARBEROBETMATE 5.
BB OERGBRTE 34, ALULH L FREHOBENBRTE B,
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Z | An ability to evaluate the strength of some machine elements

An ability to explain the functions of some machine elements
An ability to apply the concept of equivalent and allowable stresses to design processes
An ability to consider some characteristic influence decisions in mechanical engineering design

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B|AVzIvs—>av EENBOMESR., ZREICOWT, GO,
Z | Orientation Introduction, textbook, evaluation
2 B | IFFtoRN [ OER. HEFORNEEL RELTD. RIEMRE
Z | Design process What is a "Machine"?, design processes and considerations, safety and reassurance,
environmental issues
3 B | TFMmE, HE4AE8 KiTEmE., BERE. KEMR, WBEMHR I A—4%,
= | Engineering ethics, Industrial | Ethics for engineers, decision-making, surface texture, parameters of profile curved
standards line
4 B | EaEMERE IGTIRRE. MRBRE, BT HEHBIGN. REFELEHEIE
% | Reliable design Stress and strength, equivalent stress and allowable stress, safety factors and
reliability
5 B | HAEHEIGAH FAMEERA. RRAEARIGH, E—ILDIEHM.
Z | Combined stress Combined stress
6 B | EfEMERE, RPERE BAERI (BRiEEEER). ARFGRET. EFRERG. REBGAH.
% | Fatigue design Failure theory, high-cycle-fatigue design, endurance-limit design, cycle-ratio
expectancy of summation rule
elements (5)
7 B | BENE, MEEER YA IBEHARKRE BROES, NENME. REEMMA
% | Fracture mechanics, Material | Paris' law, damage-tolerant design, considerations for selecting material, mechanical
selection properties of industrial materials
8 B | #%Z%R(1) BHOERET.
& | Shaft and bearing (1) Design of shaft
9 H | #8RE%(2) BikFE *— - XT7A,
Z | Shaft and bearing (2) Shaft coupling, key, spline
10 | B | #REXQ) 07y F - TL—*,
% | Shaft and bearing (3) Clutch, brake
11 | A | fEERQ) 1 L D&ET.
I | Fastening elements (1) Design of screw
12 | B | M#HEERQ) Er-ava, Uy b ORERTF. BEERF
I | Fastening elements (2) Pin, cotter, rivet, welded joint, bonded joint
13 B | B8 EEREONFE REEBER. TAYBE.
ZE | Lubrication (1) Classification of lubrication, theory of fluid lubrication, plain bearing
14 | B | BA&Q) A B2, BT - BN, BMEREmZ -
& | Lubrication (2) Rolling bearing, linear bearing, guide, magnetic bearing, seal
15 |H|LEa— EE MR
% | Riview Exercises

B1E5 Prerequisite(s)

H [TEANZ 1), [THENZ N, (HRHZE | ROCER], M2 1 RWEE], HRDE I, BL0 [TEMEE] 05

MNEFE L,

I | It is desired that the courses Engineering Mechanics |, Engineering Mechanics Il, Strength of Materials | and Exercise,

Strength of Materials Il and Exercise, Strength of Materials Ill, and Engineering Materials have been already taken.

RERRNAE (T - EBS)
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B | ZRBICLZFE RVERERHP LY &7 ra—FA)ICL2EBIERAAGET 45 BRELETHZ, EBEXRDPICHELELRZ
BRI O CHMEBELERT 5L,
Z | Self-study (67.5 hours) using the textbook and handouts is required for the preparation and review. A scientific electronic

calculator is needed for quizzes.

B | [#EHEI(BAMRZRE). / fI2E, [BRIZEE 7Y ViR B4 BRESR - 7470V —] (HAERFSR).
Z | Mechanical design methods (edited by Materials Science Society of Japan)/ Handbook of Mechanical Engineering, Design

part B84, Machine elements, Tribology (edited by The Japan Society of Mechanical Engineers)

B | #PABRRUERBERANTONTR N, LR—FOBRICK S, FHREER 70%. Z O 30%DENE THIi T 5. HBERBFMAOHE
SICLDME, BLOXE, ER, BEFICLZEA%T GHRIZHERZATRAE).
= | Learning results are evaluated by the final examination (70%) and quizzes (30%).

$E - HBEEEBG) () ICHET2RETHY, EREFHOTRTH S,

This lecture is categorized to the learning and education purpose B(3)(a) of the JABEE education system.
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