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1.1 Introduction to Mechanical design
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1.2 Engineering drawing
2B

(1) Cartesian coordinate system is the basic coordinate system for drawing graphs with
AutoCAD software. Various input methods (such as absolute coordinate and relative coordinate) all
depend on this coordinate system.

The Cartesian coordinate system locates all points on an AutoCAD drawing by defining a series
of positive and negative axes to locate positions in space.

(2) A total of 11 views appear in the text, they are: projection view, auxiliary view, general
view, detailed view, revolved, full view, half view, broken view, section view, exploded drawing,
partial view.

(3) General view is the view which is oriented by the user and is not dependent on any other
view for its orientation.

(4) There are three classes of fit in the text, namely, clearance, transition and interference.

(5) When we consider dimensional limits, we need to consider the following factors: functional
importance, interchangeability and economics.

3 A

(1)AutoCAD has two internal coordinate system, they are the World Coordinate System

(WCS) and the User Coordinate System (UCS)

(2) There are many types of views in the text, namely, projection view, auxiliary view, general

view, detailed view, revolved, full view, half view, broken view, section view, exploded drawing,

and partial view.

(3)There are three classes of fit, namely_clearance, transition and interference.
4 FHFE

(1) Coordinate system  ALFR 5

(2) Cartesian coordinate axes T AR IR A bR b/ A AL Rl

(3) Keep track of FREET, ENLT

(4) World Coordinate System (WCS)  t: 5 AkbR &

(5) User Coordinate System (UCS) i F Akbr &

(6) Orthographic projection 1EXZ 5

(7) Projection plane 52 &]

(8) Partial view  J&)B#L

(9) Degree of tolerance ‘A Z=55 4%

(10) Home and abroad [E P [E4h
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1.3 Computer Aided Design
2.1%
3.
(1) aesthetically (2) capable, scaling, performing (3) dimensioned (4) have been determined (5)
broken down into (6) conceptualize, alternative

4.
(1)CAD-Computer aided Design 1 H LB it (6)be broken down into # 7 fift i
(2)DEX-Drawing exchange format FIJE 32 #uk% 30 (7)be based ony LA... Ayt

(3)IGES-initial graphics exchange specification #/]4f A8 # Miva (8)be associated with 5 5=~F4Ek,
(4)ISO-International Organization for Standardization [E PRz 17446 KBE
(5)be capable of A fE S F- 5+ (9)consist of ... 41 HL

(10)allow for 5 &, T

5.
(1) JUfArE#¥- geometric modeling (4) Wi PFHE - design review
(2) JUATHFAE- geometrical characteristic (5) Bitffk- design optimization
(3) MAL- software package (6) J\ XM FRIRTIT1k- Octree representation
6.1
1.4 Mould design and manufacturing
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2.1 Material forming
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2.2 Metal cutting processes
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2.3 Milling operations
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2.4 Heat treatment of metal
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(1) What is the purpose of full annealing?

The primary purpose of annealing is to soften hard steel so that it may be machined or cold
worked.

(2) What is the word machinability used to describe?

The machinability of many of the higher plain carbon steels and most of the alloy steels can
usually be greatly improved by annealing, as they are often too hard and strong to be easily cut at
any but their softest condition.

(3) What is the purpose of normalizing?

The process of normalizing consists of heating the steel about 10t to 40t above the upper critical
range and cooling in still air to room temperature. This process is principally used with low and
medium-carbon steels as well as alloy steels to make the grain structure more uniform, to relieve

internal stresses, or to achieve desired results in physical properties.



(4) What does martempering mean?

Martempering is also called fractional quenching below the martensitic point. The austenitized
steel is placed in a quenching medium at a temperature slightly lower than the martensitic transition
temperature for a certain period of time, so that part of the martensitic transformation occurs, and
then removed in the air cooling a quenching process.

(5) What does austempering mean?

Austempering is a heat treatment process in which the workpiece after austenitizing is
isothermal quenched in the lower bainite region for a period of time (without completing the
transformation of the lower bainite), and the air cooling is removed from the natural bath to obtain
the lower bainite, martensite and residual austenite.

(6) What is tempering?

Steel that has been hardened by rapid quenching is brittle and not suitable for most uses. By
tempering or drawing, the hardness and brittleness may be reduced to the desired point for service
conditions.

(7) What process is used to remove the internal stresses created during a hardening operation?

With the proper heat treatment internal stresses may be removed, grain size reduced,
toughness increased, or a hard surface produced on a ductile interior.

(8) What heat treating process makes the metallic carbides in a metal form into small rounded
globules?

Spheroidizing annealing. Spheroidizing is the process of producing a structure in which the
cementite is in a spheroidal distribution. If a steel is heated slowly to a temperature just below the
critical range and held there for a prolonged period of time, this structure will be obtained. The
globular structure obtained gives improved machinability to the steel. This treatment is particularly
useful for hypereutectoid steels that must be machined.

(9) What are the main purposes of heat treating?

Heat treatment is the operation of heating and cooling a metal in its solid state to change its
physical properties. According to the procedure used, steel can be hardened to resist cutting action
and abrasion, or it can be softened to permit machining. With the proper heat treatment internal
stresses may be removed, grain size reduced, toughness increased, or a hard surface produced on a
ductile interior.

(10) How many heat treating processes are involved in ferrous materials?

There are 9 main heat treatment methods, they are annealing, normalizing, spheroidizing,

quenching, tempering, tempering, aging, carburizing, nitriding.

5.1
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(2) Crystal, workability, hypoeutectoid, austenite, normalizing, playing an increasingly important
role, cementite, spheroid, hypereutectoid, martensite, tempering, quenching, isothermal quenching,
fractional quenching, tempering, pounds per square inch. Spheroidization (treatment), elasticity,

modulus
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1.1 Application of NC technology
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1.2 Numerical control machine tool
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1.3 NC programming
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2.1 Introduction of mechatronics
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2.2 SCM
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(1)The CPU is the brain of the microcontrollers reading user's programs and executing the
expected task as per instructions stored there in.

(2) The primary elements of CPU are an 8 bit Arithmetic Logic Unit (ALU), Accumulator
(Acc), few more 8 bit registers, B register, Stack Pointer (SP), Program Status Word (PSW) and 16
bit registers, Program Counter (PC) and Data Pointer Register (DPTR).

(3)The ALU (Acc) performs arithmetic and logic functions on 8 bit input variables.

(4) B register is mainly used in multiply and divide operations. During execution, B register
either keeps one of the two inputs and then retains a portion of the result. For other instructions, it
can be used as another general purpose register. Program Status Word keeps the current status of the
ALU in different bits.

(5)P1 and P3 are available for standard I/O functions.

2.3 PLC
2. FF
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3.
(1)
1. computer, programmable logic controller,
2.ladder diagram, programming, relay, .
3. power supply
2)
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2.4 Sensor technology

2.
1LIR8URA  ———— a. fingerprint identification
2. DA TR fi b. macroscopic
3.9 P % c. ultrasonic
4. BEVRTT K d. health care
5.99KHAR ™ e. energy exploitation
6.8 P I K f nanotechnology technology
7. g. microscopic
8T — h. consumer product
3.
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2.5 CAD/CAM

2.8

(1) Die core, ball-head matte, die cavity, knife tip rounded end matte, solid model,
perpendicular to the upper surface, design modeling, operating system, computer graphics, general
software, process formulation, factory management, database, tool trajectory, part shape.

() B, Zhlfds, KA, s, BOlwE, JIRMBE, RIS,
FELARNRE, HIPRERE, MRHES, J1A.
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(4) #HliE TAIMENC R 524 CAD B AL AMME R it CAD #idhs 5 Hili& Hs 2 1)
BN 72

(5) OUEERL LRI R B P — 20 . N TR BN, fR B —ANE A
ARG F AW T BT N T

(6) W 2774 10,000 ] 100,000 A FA K TT R 2R, BAFE T HT R 76 42
AT, AR ZE#R 2 S BORRE AL .

(7) CAD/CAM &G MRS, Hf CAD A EHILAME CAM KGR,
.

(8) XM, EAAKPRR, —SLAFRPRIRAAEH A, il ds s HEEE
YN e iR LEllb S

(9) Computer aided design technology is an advanced design technology.

(10) Computer aided manufacturing can greatly improve product quality.

W

2.6 CAE/CIMS



1. computer aided engineering ( CAE ) TS A I

2. computer aided design ( CAD) B g

3. computer aided manufacturing (CAI\g§ W il Y

4. mathematical modeling JRVE R

5. geometry modeler >< BEIGIALNI

6. injection molding filling THENLGH B G

7.  co-injection molding ~ JUART B A 2

8. blow molding MRE (MERE) il E

9. injection/compression molding F P 51

10. motif graphical THENGH B TR

11. polymer database PASE D i

12. user interface THEAUAH BT
3.
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(5)raw materials, finished products, modern manufacturing, market research, automation,
product quality, computer integrated manufacturing systems

4
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(1) N2 FIR AN AU KRR ) 207 i &2

Because C-MOLD, like polymer processing simulation can provide solutions in all stages of
design and manufacturing, to improve productivity and enhance part quality.
() 2 DAL T 2C-MOLD R A AT AR FULBHR L6 545470 Jn 1.2

There are 6 major suppliers of computer Aided engineering (CAE) software, which are:

1.Agilent - provides EDA solutions;

2.BMW - provides CAE software and services;

3.Dassault Systemes - offers software packages such as CATIA and SIMULIA;

4.ANSYS - offers a wide range of engineering simulation software;

5.Altair - the world's leading computer aided engineering software platform;

6.Siemens - offers a comprehensive range of industrial software solutions, including PLM,
CAD, CAE and CAM.

Polymer processes that C-MOLD software can simulate are: injection molding filling, post-
filling, and cooling; part shrinkage and warpage; co-injection molding; gas-assisted injection
molding, reactive molding; blow molding; thermoforming; injection/compression molding; and

microchip encapsulation.

Q) L HHE Bt C-PITA) B4 MR IFIE M. 1A Bl Y, X i ?



I don't know. This software is not mentioned in the article.
(Dt 472 CIM?

CIM stands for Computer Integrated manufacturing, this is the term used to describe the most
modern approach to manufacturing.

(5) CIM il CNC /2H 4% 2285 CAD,CAM,JIT ({2 R WE?

CIM is a comprehensive concept that includes many other advanced manufacturing
technologies such as computer numerical control (CNC), CAD/CAM, robotics and just-in-time (JIT)
delivery.

(6)FACHIE AL e & b (0 DX A2

Modem manufacturing encompasses all of the activities and processes necessary to convert
raw materials into finished products, deliver them to the market and support them in the fields.

Traditional manufacturing is almost entirely concerned with the process of product conversion
(MR RXCES, “BE” —asE?

In this text, integration means that a system can provide complete and instantaneous sharing of
information.

(8)IRBE VR FAT] CIMS fy— LAk n?

Integrated manufacturing firms will reap a number of benefits from CIM, including: (1)
Product quality increases;(2) Lead time is reduced;(3) Direct labor costs are reduced;(4) Product
development time is reduced;(5) Inventories are reduced;(6) Overall productivity increases;(7)
Design quality increases.
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1.1 Thermal Storage
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1.2 Tools and Equipment
2 FiE
() TR IR 2T, A5 PRl a i . X EeR 2 5 05 i g b
Q)N ERAEAELRIE T MR 22 JIA S IF HEIBET 3k
3
[%%]
(OHF; 2)T; 3)F; (4)T; (S)F
[t ]
(D R, MR, PSRN R —mbEE, 7 —miGshi s i miE 4. Hak
T TR R [ T 55~ 92, 224 P 08 K 52 s 0 IF {5 8K T v A2 R [ I, 35 3l ™ AR A A2
biibuR I e IR AL E =R ERAN A DN S
(20 1E#. EAFRMSERTMERIE fr 38 (&R R ) RBREE . X
T 73 2A% HISE Py (R 3 P JE AR SR B e g, 3 T ANTRI A S 3 55, 481 i s 0 3 -
ARSI UE.
(3) iR, MESRM. BEEFEHTIEEY, mEaEeRRE. B2l E L)
FIEZ2 1, W w5y MmE 2%t (McLeod gauge) BUHUAEFEE AT, MARLEEFE %K.
(4) 1M, XA ERLE )T AROBAARE S J)7t B U T2 it AR R A A B s B 22
B, U= & Sy I8N L N e G N 7 6 S B S 1 =5 8

SR AT AR I & A A A S 7028 4, AR RUNE 034k i, R R )
RHUHE N TIERUNE MBS, FEHEESEHR N 2.5 .

1.3 Heat Exchanger
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2.1 Aerodynamics basics
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(1) During straight and level, unaccelerated flight, the forces acting on an airplane are lift, weight
(gravity), thrust, and drag.
(2) An airfoil generates lift by accelerating air over its curved upper surface, reducing pressure above
it compared to the relatively higher pressure below. This difference in pressure creates an upward
force known as lift.
(3) Thrust is produced by the engine or propulsion system of the airplane. For a jet engine, it's
created by the expulsion of high-velocity gases from the engine. For a propeller-driven aircraft,
thrust is generated by the propeller blades converting rotational power into forward motion.
(4) Parasitic drag can be reduced by streamlining the aircraft's shape, using smooth surfaces,
reducing protrusions, keeping the aircraft clean, and ensuring proper maintenance to maintain
optimal airflow around the aircraft.
(5) The Mach number is a dimensionless quantity that represents the ratio of the speed of an object
to the speed of sound in the surrounding medium. The critical Mach number is the point at which
the airflow over some parts of the aircraft reaches Mach 1, indicating the onset of local supersonic
flow, typically around Mach 0.7 to 0.8 for many general aviation aircraft.
(6) When an aircraft exceeds the critical Mach number, it enters a transonic flight regime where the
airflow over parts of the aircraft becomes supersonic, leading to a significant increase in wave drag
and potential loss of control due to shockwaves and changes in airflow behavior. This can result in
Mach tuck or a loss of lift and increased buffeting if not properly controlled with a design
consideration called "Mach trim."
4317
(1) An aircraft in straight-and-level un-accelerated flight has four forces acting on it, they are lift ;an

upward-acting force _; drag, a retarding force; weight, _ the downward effect that gravity has on

the aircraft _;and thrust, _the forward-acting force provided by the propulsion system _.

(2)_drag_- Acting in continual opposition to thrust is drag, which has two elements:
parasite_drag and_induced _drag.

(3) Parasite drag is normally divided into three types: form drag_, _interference drag , _skin

friction drag_.



2.2 Airframe Construction
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(1) The airframe of a fixed-wing aircraft is generally considered to consist of five principal
units: fuselage, wings, empennage, landing gear and power plant. Helicopter airframes consist

of_the fuselage, main rotor system, tail rotor system (on helicopters with a single main rotor), and

landing gear.
(2) The airframe components are constructed from a wide variety of materials and are joined

by riveting, bolting, welding, or bonding.
(3) The typical design of fuselage may be divided into three classes: (1) tube and beam, (2)
semimonocoque, or (3) semimonocoque.

(4) The leading section of the horizontal surface is known as the elevator_, and the rear
movable section is known as the__stabilizer. The stationary section of the vertical surface is called
the rudder , and the movable section, the vertical stabilizer. .

2.3 Basic Knowledge of Ground Handling and Servicing
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(1) Fill in the following table according to Table 1-1.

Color and type of signal Meaning on the ground

Steady green CLEARED FOR TAKEOFF

Flashing green CLEANED TO TAXI

Steady red STOP

Flashing red TAXI CLEAR OF LANDING AREA (RUNWAY) IN USE
Flashing white RETURN TO STARTING POINT ON AIRPORT
Alternating red and green EXERCISE EXTREME, CAUTION

(2) Turbojet aircraft are dangerous from both the front and the rear. According to Figure 3-
9, 50 feet is minimum safety distance from the front, _150 feet and 600_feet minimum distance
for idle power and take off power from the rear.
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3.1 fundamentals of quantitative log interpretation
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(1) When oil is present (as) the movable liquid, two general patterns are possible.

(2) The quantity of filtrate ( in ) the system is effectively fixed.

(3) The resistivity parameter of greatest interest is Rt, because it is related ( to ) the
hydrocarbon saturation.

(4) The influence of Rxo (on) the R, measurement and vice versa.

(5) Rw may be found (from) the SP curve, water catalogs, or other sources.

(6) Porosity values can be obtained (from) a Sonic Log, a Formation Density Log.

(7) In addition (to) borosity, these logs are affected (by) other parameters, such as lithology,
nature of the pore fluids, and shaliness.

(8) For common formation materials the electron density is proportional (to) actual density.

3.2 Dirilling platform and drill pipe lifting equipment
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(1) Directional drilling is currently widely used (in) oil, natural gas, and solid mineral drilling

(2) The rotor represents the intermittent process (of) continuous cutting (lateral) to bend the
wellbore

(3) The fourth part 4- is made (up) of the falling curvature curve

(4) This profile is different (from) previous profiles in that a curve segment 4 is added to
vertical profile 1, profile 2

(5) The above profile is a curve located (on) the same vertical plane.

(6) The Y mark on the paper tape is merged (with) the ¥ mark on the VBT coupling.
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1.1 Slush Supply Pump
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(1) When the pump is working,the motor revolves pump shaft (through) shaft coupling.

(2) The trouble caused (by) renewing and maintaining shaft seal is avoided and shutdown time
for repairing is reduced.

1.2 Centrifuge
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(1) 1t consists (of) two stage epicyclic gear.

(2) One safe bolt is placed (on) the input shaft end.

(3) Interlocking unit is adopted (to) control both main and aux.motors.

(4) The well drilling liquid to be processed is sent(to) the input pipe of the drum small end.

(5) Slush supplying pump supplies slush ( for ) the centrifuge.
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2.1 Monitor
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(1) Due (to) the high technological content in the manufacturing of medical instruments and
equipment.

(2) (in) particular, the understanding and accuracy of the instructions, labels, and packaging
labels of medical device products are not accurate.

(3) The main problems are that there is no record (of) purchasing medical devices and the legal
certification and qualification of the supplier cannot be provided.

(4) Interpretation of resting 12-lead ECG and C.O. monitoring are restricted (to) adult patients
only.

2.2 Defibrillator
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(1) If the patient experiences ventricular fibrillation or flutter, electric defibrillation should be
performed as early (as) possible.

(2) After completing the electrocardiogram recording, remove the lead wire (from) the
electrocardiograph.

(3) After the operation is completed, reset the energy switch (to) zero, position the patient.
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3.1 Tunnel construction equipment
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(1) (through) variable diameter drilling technology, coal seam caving, pressure relief and
reflection enhancement can be realized, and coal seam mining efficiency and safety can be improved.

(2) The integrated equipment of coal seam caving, pressure relief and permeability
improvement (in) variable diameter drilling is mainly composed ( of ) drill, drill rod, drill bit and
control system.

3.2 Vehicle radiator
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(1) the main application scenario is also the engine cooling system of vehicles such (as)
automobiles and motorcycles.

(2) The water tank is used ( to ) store the coolant.



