锻压名词解释

Iron
A silvery-white, lustrous, malleable, ductile, magnetic or magnetizable, metallic element occurring abundantly in combined forms, notably in hematite, limonite, magnetite, and taconite, and used alloyed in a wide range of important structural materials. 赤铁矿、褐铁矿、磁铁矿和角岩

Steel
A generally hard, strong, durable, malleable alloy of iron and carbon, usually containing between 0.2 and 1.5 percent carbon, often with other constituents such as manganese, chromium, nickel, molybdenum, copper, tungsten, cobalt, or silicon, depending on the desired alloy properties, and widely used as a structural material.锰、铬、镍、钼、铜、钨、钴或硅等
Upsetting(墩粗)：is defined as "free forming,by which a workpiece segment is reduced in dimension between usually plane,parallel platens."It also includes coining and heading,closed-die forming,shape upsetting,or die heading involve tools which contain the intended shape wholly or in part.
rolling(轧制):can be defined as a compressive deformation process in which there is either a continuous or a stepwise defoemation with one or more rotary tools(rolls). It belongs to the compressive  deformation processes,and has been classified based on kinematics,tool geometry,and workpiece geometry.

thermal fatigue(热疲劳):occurs on the surfacce of the die impression in hot forming and results in "heat crack".

explosive forming(爆破成形):an underwater explosion generates a shock wave,which in turn deforms a sheet of metal into a female die.

Magnetic forming(磁成型)：is related to explosive forming as it is also a high energy rate process.this technique involves the rapid discharge of stored electrical energy from a bank of capacitors to abtain a high current flow through a coil,producing a pulsed magnetic field around the coil windings.
伸长率 EL:Used as a measure of ductility,the%Elongation at failure.EL,is the %elongation of the specimen when fracture ocurs.An alternative measurement of ductility is the %Area Reduction.AR.However, the EL measurement is often preferred because of the ease determining the value from a tensile test.

拉伸试验基本思想The Basic Idea of a Tensile Test:

in a tensile test,a secimen is puled from both ends.Load cells measure the force applied to the specimen throughout the stroke.Likewise,a device called an extensometer measures the change in length of the gate region.From this test a graph of Load vs.Elongation(in inches,not %)will be obtained.

无压U-模弯曲：U-die bending without pressure pad:as in V-die bending,the process is characterized by different stages of deformation.The punch establishes contact with the sheet and effects elastic bending which produces a circular arc in the domain of the web due to the constant moment distribution.

加压U-模弯曲：U-die bending with pressure pad:The pressure pad is intended to keep the web from bending by pressing it against the bottom of the punch throughout the entire bending process.Coining becomes superflouous as a result.Except for this difference,the bending process is identical to bending without a pressure pad
放电加工EDM ---Electro-discharge Machining 
The die block is mounted inside a tank containing a dielectric fluid,which is usually a hydrocarbon oil.The shaped metal or carbon electrode are connected to a ower soure
工程应力应变：
To interpret the result of the test for any random part geometry,the load-elongation data(or load-stroke data as it is often called)must be converted to stresses and strains.Given the initial geometry of the specimen,any point on the load-stroke curve can be converted using the following equations:

  Engineering Stress 西格玛e=F/A0    Engineering Strain e=L/L0
拉深Deep drawing
In deep drawing,a sheet blank(hot or cold ),usually subjected to a peripheral hold-down pressure,is forced by a punch into and through a die to form a deep 
  recessed part having a wall thickness substantially the same as that of the blank.This process is used to produce cylindrical or prismatic cups with or without a flange on the open end.Cups or tubes can be sunk or redrawn to increase their length and to reduce their lateral dimensions.

金属旋压Metal Spinning
Spinning is the process of shaping seamless dished parts by the combined forces of rotation and pressure.spinning  does nt result in any change in thickness.

橡皮成形Rubber forming
A block of rubber is confined in the retainer ,when forced upon the piston in a press ,the rubber is pressurized rather like a fluid.

爆炸成型Explosive Forming 
It is a manufacturing technique that uses explosions to force metal into dies and molds.    The explosives are typically either detonated(引爆) underwater or in  direct contact with the materials.  The technique is useful for short production    runs of conventionally difficult-to-manufacture parts.

爆炸成型分类 

 Contact operations place the explosive in direct contact with the metal. 

Standoff operations places the explosive charge some distance away from the workpiece.

挤压Extrusion：
Owing to the fibrous structure developed in the extrusion direction,the mechanical properties of extruded products are directionally oriented(mechanical anisotropy).The anisotropy may be caused in different ways,such as a straight-line arrangement and linking of the heterogeneous structural elements in the extrusion direction (geometric anisotropy),banding of the structure,or the creation of preferential orientation in the crystals(texture).
锻造Advanced Forging Techniques

The term anvnced forging techniques is used here to describe processes which ehther produce a much more accurate surface finish or aim at achieving special mechanical properties. 

精锻和高级精锻Precision and High-Precision Forging

The term precision forging is used to describe closed-die forging processes in which manufacturing accuracy with regard to shape and dimensional tolerances as well as surface finish exceeds the normal standard by such an amount that at least one finish-machining operation can be saved
切压制模Hobbing 
In hobbing,a tool steel punch hardened to approximtel 58 to 62 HRC is pressedinto an annealed ,soft die steel block,usually in a hydrauic press.TRhe punch geometry is the"male" rplica of the die cavity to be manufactured
锤击Hammer

  Hammers are the cheapest metal forming machines from the point of view of generating a large force and transmitting a definite energy,as long as the high contact velocities, which are normally between 3 and 8m/s,do not cause damage to the workpiece
螺旋压力机Screw press

  Screw presses are generally built as double-column presses,thef frame can be of either a single-piece(welded steel construction)or multi-piece(cast steel with tie rods and bolts)design.
液压机Hydraulic presses

  Force generation and the movements in hydraulic presses are achieved using fluids under pressure 

  Fluids are pumped weth high pressure into one or more cylinders i hydraulic resses to convert the gydraulic energy to mechanical work.Based on th type of energy souce for th fluid,hydraulic flow in forming machines can be classified into two groups:

(1) Hydraulic circuit with fow source;

(2) Hydraulic circuit with pressure source
电磁成型MagneticForging
This process is related to explosive forming as it is also a high energy rate process.This technique involves the rapid discharge of stored electrical energy from a bank of capacitors to obtain a high current fow through a coil,producing a pulsed magnetic field around the coil windings.
制造Manufacturing
Manufacturing can be defined as the transformation of raw materials into useful products through the use of the easiest and least-expensive methods. It is not enough, therefore, to process some raw materials and obtain the desired product.
Metal spinning 旋压

Spinning can produce workpieces with rotational symmetry of almost any shape.With the aid of special equipment it is also possible to produce elliptical and oval components on a spinning lathe.Bulges and necks are both possible.To produce bulges or necks split chucks with several segments are used.Workpieces of several meters in diameter can be spun.Typical examples of such pars are bowls,container ends,and reflectors for radar installations.
轧制Rolling
Rolling can be defined as a compressive deformation process in which there is either a continuous or a stepwise deformation with one or more rotary tools (rolls).
应力应变曲线Stress-strain curves
Stress-strain curves are perhaps the most widely used material test.The reason for this is that the many predictions can be made about the behavior of a large piece of metal under various loading and deformation conditions based solely on the results obtained from a simple tensile test.While this will not coer the test or evaluation procedures in-depth
拉伸强度tensile strength
The tensile strength of the material,TSis sometimes also referred to as the Ultimate Tensile Strength(UTS),This is the highest stress which the material can undergo before the onset of necking.
屈服强度yield strength
The yield strength is the engineering stress at which the material begins to undergo permanent plastic defomation
弹性模量E 
Young's Modulus,denoted as E.is the slope of the engineering stress strain curve in the elastic region.The elastic region is the linear portion at the beginning of the curve(marked in the figure as "elastic regio"
材料描述Material characterization:
 for a given material composition and deformation/heat treatment history(microstructure),the flow stress,and the wokeability(or formability) in various direction(anisotropy),are the most important material variables in analysis of a metal forming process.

  For a given microstructure,the flow stress, ，is expressed as a function of strain,一部戏龙杠 ，strain rate, ，and temperature,T:  =f( ,T).

锻压重点问题
1多点成型Multi Point Forming   

Multi-point forming is one of flexible forming methods for sheet metal parts. It divides a traditional conventional die into a matrix of “pins”. Each pin, which is called “element”, is independently adjusted with its computer-controlled robotic arm or the individual motor actuators. The “elements group” is set to the desired shape rapidly and then used to form the sheet metal parts.  
2 Multi-point forming system

CAD/CAE/CAM Software→Computer Control system→MPF Press→Parts
3金属成型和制造Metal Forming and   Manufacturing
1） What’s manufacturing?

 
In a manufacturing process, a given material, usually shapeless or of a simple geometry, is transformed into a useful part. This part usually has a complex geometry with well-defined, (a) shape, (b) size, (c) accuracy and tolerances, (d) appearance and (e) properties.
2）制造过程的分类Classification of Manufacturing Processes
--Primary shaping processes 

--Metal forming processes 

--Metal cutting processes

--Metal treatment processes

--Joining processes

3）Metal forming processes in manufacturing 
Metal forming includes (a) Bulk-metal forming processes such as forging, extrusion, rolling and drawing and (b) sheet forming processes such as deep drawing and stretch forming. 

Among the group of manufacturing processes discussed earlier, metal forming represents a highly significant group of processes for producing industrial and military components and consumer goods.
Another way of classifying metal forming processes is to consider temperature
 a) Cold forming (room temperature)

 b) Hot forming (above the recrystallization temperature) 
 Most materials behave differently under different temperature conditions. Usually, the yield stress of a metal increases with increasing strain (or deformation) during cold forming and with increasing strain rate (or deformation rate) during hot forming. However, the general principles governing the forming of metals at various temperatures are basically the same;
Complex geometries, in both massive and sheet forming processes, can be obtained equally well by hot or cold forming. Of course, due to the lower yield strength of the deforming material at elevated temperatures, tool stresses and machine loads are, in a relative sense, lower in hot forming than in cold forming. 
应用Application:
   Forming is especially attractive in cases where (a) the part geometry is of moderate complexity and the production volumes are large, so that tooling costs per-unit product can be kept low -- for example, in automotive applications; and (b) the part properties and metallurgical integrity are extremely important, in examples such as load-carrying aircraft and jet engine and turbine components 

4 Write an introduction to RP technology 
The term rapid prototyping (RP) refers to a class of technologies that can automatically construct physical models from Computer-Aided Design (CAD) data. 

They make excellent visual aids for communicating ideas with co-workers or customers. RP techniques can also be used to make tooling (referred to as rapid tooling) and even production-quality parts (rapid manufacturing). 
Five-step processes 
Create a CAD model of the design 

Convert the CAD model to STL format 

Slice the STL file into thin cross-sectional layers 

Construct the model one layer atop another 

Clean and finish the model

分类different kinks of RP Techniques 
Stereolithography（SL光固化法）、 Laminated Object Manufacturing (LOM层迭法) 、Selective Laser Sintering (SLS粉末烧结法)、 Fused Deposition Modeling(FDM熔堆法) 、Solid Ground Curing (SGC逐层固化法) 、3-D Ink-Jet Printing (3DP三维打印法)
应用Application of RP
Rapid prototyping is widely used in the automotive, aerospace, medical, and consumer products industries. Although the possible applications are virtually limitless, nearly all fall into one of the following categories: prototyping, rapid tooling, or rapid manufacturing.
 5多样性The Process variables in metal forming process:

material characterization 、tooling and equipment、Friction and Lubrication at the Tool/Workpiece Interface 、Deformation Zone/Mechanics of Deformation、Product Geometry and Properties   
6金属成形中的机械工具Machine Tools for Metal Forming
--Hammer（The cheapest ）

--Screw press、
--Hydraulic press（designed to   exert pressure or apply pulling force to press together or pull apart various items of equipment, such as shaft and bearing assemblies.）

-- Mechanical press
7模具制造方法Die Manufacturing Method
--Conventional turning or milling（The die cavity is machined, by metal removal techniques, directly into a block of die steel. ）

--仿形铣Copy milling（In copy milling, the milling machine has a tracer or copying attachment. ）  
--NC Machining（In NC machining, instructions stored on tape or floppy disk, or obtained directly from a computer, control the operation of a metal cutting machine ）
--Electro-discharge Machining (EDM)（ is one of the most accurate manufacturing processes available. ）

--Hobbing
--Cast dies
--Electrochemical machining

8 Shapes and sample parts 
Metal sheets with thickness greater than 6 mm (1/4 in) are referred to as plates. They are used for structural appliances such as ship hulls, boilers, bridges, girders, machine structures, and nuclear vessels.

Sheets with thickness less than 6 mm are generally used for automobile bodies, appliances, containers for food and beverages, and kitchen and office equipment
9 微型成形Write an introduction to micro forming 
Micro forming is defined as the production of metallic parts or structures with at least two dimensions in the sub-millimeter range by forming methods. It is characteristic for micro forming processes that only a few grains are located in the deformed area. 
微型成形分类Micro Forming classification
Massive forming process(体积成型）:such as forging,extrusion,rolling and drawing.（wire drawing: raw part can be easily produced by wire drawing down to diameters of several ten microns and cutting the wire into small cylinders.） 

Sheet forming process（板成型）：

Profile forming：such as brake forming,deep drawing and stretch forming.
微型成形工具Micro forming tools manufactured with machining are dimensions of several microns
FE-simulation of micro forming processes are useful to predict the performance of such processes in advance.but conventional FE-programs do not take size effect into account

塑性理论基础Fundamentals of Plastic Theory

   Plasticity theory is the foundation for the numerical treatment of foeming procrsses. The use of its fundamental equations,though,often results in mathematical difficulties when applied to practical problems. This led to the development of solution techniques which today collecttively carry the name of elementary plasticity theory. In this regarding the deformation and stress states occurring in the workpiece. As a result,one obtains an approximate quantative description of a metal foeming process.
锻压作业题

●What’s FEA？
FEA is a numerical method used to solve a variety of engineering problems that involve stress analysis, heat transfer, electromagnetism, and fluid flow. FEA is in effect a computer simulation of the whole process in which a physical prototype is built and tested, and then rebuilt and retested until an acceptable design is created. 
●Sheet metal forming （Write an introduction to Sheet metal forming in 100-150 words with the following key words:）

定义： Sheet forming is also called pressworking. It is one of the most important metalworking processes due to its application in a wide range of products. . This process involves workpieces with a high ratio of surface area to thickness.

A group of processes that are used to form sheet metal parts. 
1.A flat sheet of ductile metal

2.Apply deformation forces that alter the shape of the material. 

3. Sheet metal can be formed into the desired shape without failure.

分类Classification 
Roll forming、Stretch forming、Drawing拉伸、Deep drawing拉深、Rubber forming 橡皮成型、Spinning旋压、Peen forming、Superplastic forming超塑性成形、Stamping【punching, embossing(压纹, 轧花, 压花), bending弯曲, flanging(翻边), and coining(模压)】、
优缺点

Advantages:
It is a mass production process. Production rates are rapid. Forming speeds can run as high as 300 ft/min for some shapes and average of 50 to 100 ft/min for most applications. The low labor cost and the savings in material cost provide very low cost production. 

Disadvantages:
Generally, production requirements in excess of 100,000 per year are necessary before the process becomes economical Setup times are lengthy due to the large number of tooling elements that are interrelated.
作业Metal Forming Process in Manufacturing

    Metal forming includes(a)massive forming process such as forging,extrusion,rolling and drawing and(b)sheet forming process such as brake forming,deep drawing and stretch forming.Among the group of manufacturing process discussed earlier,metal forming represents a highly significant group of process for producing industrial and military components and consumer goods.

A commen way of classifying metal forming processes is to consider cold(room temperature)and hot(above the recrystallization temperature) forming.Most materials behave differently under different temperature conditions.Usually,the yield stress of a metal increases with increasing strain(or deformation)during cold forming and with increasing strain rate(or deformation rate)during hot forming.However,the general principles governing the forming of metal at various temperatures are basically the same;therefore,classification  of forming processes based on initial material temperature does not contribute a great deal to understanding and improvement of these processes.In fact,tool design,machinery,automation,part handing and lubrication concepts can be best considered by means of a classification based not on temperature but rather on specific input and output geometries and material and production rate conditions.
金属成型包括体积成型过程如锻造、挤压、轧制、拉伸，和尺寸成型过程如压弯成形、拉深和拉伸成型。在早期的制造过程中，金属成型代表了对工业商品、小工件及民用商品制造过程的高水平的标志。

金属成型过程中一个普通方法是冷加工（室温下）和热成型（再结晶温度以上）。大多数不同性质的材料在不同的温度条件下加工。通常金属的屈服应力随冷成型过程中的应变和热成型过程中的应变速率的升高而增大。然而，在各个温度下金属成型的规律大致相同；因此，基于原始材料的温度的成型的一些过程，并不能提供较为细致的分析和这些过程的提高。事实上，工具设计、机械加工、自动化、手工件和润滑已被认为是不依温度而靠特殊的输入和输出的形状和材料和生产率情况。

12. there is some difference in the design of dies for different metals; copper-alloy forging can be made with less draft than steel, consequently more complicated shapes can be produced.

不同金属成形模具的选择有所不同,铜合金锻件锻造时遇到sode阻力比钢锻件遇到的小,因此可以生产更复杂的锻件.

13. in the final forging it is important not to have the steel too hot, for an overheated steel will have poor mechanical properties when cooled.

在精锻过程中,不要使钢坯过热很重要,因为过热的钢坯冷却后会使机械性能变差.

14. in normal cases the lower half is fitted to the table of the press and the upper half to the ram.

通常把模具的下半部分安装在工作台上,上半部分安装在锤头(压头)上.

15. a compression mold basically consists of an upper and a lower part.

压模基本上由上模和下模两部分组成.

16. proper selection of the die material and of the die manufacturing technique determines, to a large extent, the useful life of forming dies.

适当地选用模具材料和模具制造技术,在很大程度上决定了成形模具的使用寿命.

17. the eccentric shaft is connected through a clutch and brake system directly to the fly wheel.

通过离合器和制动器使飞轮与偏心轴相连.

18. the drive of most mechanical presses (crank or eccentric) is based on a slider-crank mechanism that translates rotary into reciprocating linear motion.

多数机械压力机(曲柄压力机或偏心压力机)是通过曲柄滑块机构传动的,这种机构可以将旋转运动转换为线性往复运动.

19. the blank holder descends faster than the draw slide. 

压边滑块的下降速度要高于拉伸滑块.

20. the mold of operation results in relatively long dwell time prior to start of deformation.

由于(液压机)以这种方式工作,导致变形前(滑块)的停顿时间较长.

21. hydraulic presses are rated by the maximum amount of forging force available.

液压机的规格是以其所能提供的最大压力来划分的.

22. the press is controlled by means of lever16.

可以通过操作杆16实现对压力机的控制.

23. the mechanical press has proved to be an efficient machine, best suited for automation.

实践证明,机械压力机是一种高效的设备,易于实现自动化操作.

24. usually, the press can be freed only by burning out the tooling.

这种情况下,往往只能通过毁坏模具来使压力机恢复运行.

25. direct-driven presses usually have hydraulic oil as a working medium.

液压油通常可作为直接驱动液压机的工作介质。

26. the gentle squeezing action of a hydraulic press results in lower maintenance costs and increased die life because of less shock as compared to other types of forging equipment.

由于比其他锻造设备带来的冲击要小，液压机较慢的工作速度使其维护费用可以降低，并使模具寿命增加。

27. some press are equipped with a hydraulic control circuit designed specifically for precision forging.

有些压力机配备了液压控制回路，这些回路是为精密锻造而设计的。

28. the choice between direct or accumulator driver is decided by economics of operation.

在采用直接驱动和蓄能驱动方面，其选择的着眼点在于操作的经济性。

29. this type of press has two mechanically actuated slides, a blank holder slide and a draw slide.

这种类型的压力机有两个机械驱动的滑块：压边滑块与拉伸滑块。

30. in design for larger capacities the flywheel is located on the pinion shaft which drives the eccentric shaft.

大吨位的设计往往将飞轮置于驱动偏心轴的小齿轮轴上。

31. it is extensively used in open-die forging, extrusion, and sheet metal forming operation.

它在自由锻，挤压与板材成形方面的应用是相当广泛的。

32. triple-disc friction presses differ from the –in that they have no lifting disc, but are provided, instead, with two discs having tooth rims engaging each other.

三盘摩擦压力机与二盘摩擦压力机不同，它没有提升摩擦盘，而代之以两个互相啮合的带有齿缘的齿盘。

33. the work is usually done in multiple-impression open dies.

这种锻件通常是用多模膛锻模锻造的。

34. pressing speeds can be accurately controlled to permit control of metal-flow velocity.

通过精确控制压力机的速度可以控制金属流动的速度。

35. the flywheel goes no rotating, lifts the slide, and duo to this , lows down.

飞轮的减速是其自身继续旋转，并提升滑块而导致的。

36.pressure can be changed as desired at any point in the stroke by adjusting the pressure control valve. 通过调节压力控制阀，可以在行程中任意点根据需要改变压力.
焊接翻译

一·We can alter the characteristics of steel in various ways. In the first place, steel which contains very little carbon will be milder than steel which contains a higher percentage of carbon, up to the limit of about 1.5%. Secondly, we can heat the steel above a certain critical temperature, and then allow it to cool at different rates. At this critical temperature, changes begin to take place in the molecular structure of the metal. In the processes known as annealing, we heat the steel above the critical temperature and permit it to cool very slowly. This causes the metal softer than before, and much easier to be machined. Annealing has a second advantage. It helps to relieve any internal stresses which exist in the metal. These stresses are liable to occur through hammering or working the metal, or through rapid cooling. Metal which we cause to cool rapidly contracts more rapidly on the outside than the inside. This produces unequal contractions, which may give rise to distortion or cracking. Metal which cools slowly is less liable to have these internal stresses than metal which cools quickly. 

  On the other hand, we can make steel harder by rapid cooling. We heat it up beyond the critical temperature, and then quench it in water or some other liquid. The rapid temperature drop fixes the structural change in the steel and this hardened steel is more liable to fracture than normal steel. We therefore heat it again to a temperature below the critical temperature, and cool it slowly. This treatment is called tempering. It helps to relieve the internal stresses, and makes the steel less brittle than before. The properties of tempered steel enable us to use it in the manufacture of tools which need a fairly hard steel. High carbon steel is harder than tempered steel, but it is much more difficult to work.

我们可以用各种方式改变钢的性能，首先，含碳量低的钢比含碳量高的钢软些。碳含量最高限度为1.5%。第二，我们可以在相变温度对钢进行热处理，允许钢在不同速率冷却，在相变温度下，金属的分子结构开始发生变化。在被称作退火的过程中，我们将刚加热到临界温度以上，并让它非常缓慢的冷却。这是金属变得比之前软，并且更易于加工。退火还有一个优点，它有助于存在于金属里的内应力的释放。这些应力在锤击或加工金属，或经快速冷却下易于产生。快速冷却的金属，外部比内部收缩快，这就产生了不等的收缩，从而造成变形或裂纹。和快速冷却的金属相比，冷却慢的金属不易产生内部应力。

 另一方面，可以通过快速冷却使钢更坚固，先在相变温度下热处理，而后用水或其他液体淬火处理。快速变温使钢内部结构稳定坚固，但与普通钢比易断裂。因此，低于相变温度再次热处理后，快速冷却。这种处理方式叫回火。有助于释放钢的内部应力。使钢没有以前那么脆。因为加工工具时需要相当硬的钢，所以，回火钢能帮助我们。高碳钢比回火钢更坚固，但难加工。

二。There are a number of methods of joining metal articles together, depending on the type of metal and the strength of the joint which is required. Soldering gives a satisfactory joint for light articles of steel, copper or brass, but the strength of a soldered joint is rather less than a joint which is brazed, riveted or welded. These methods of joining metal are normally adopted for strong permanent joints. 

  Welding process is "a materials joining process which produces coalescence of materials by heating them to suitable temperatures with or without the application of pressure or by the application of pressure alone and with or without the use of filler material". 

While some specialized processes may offer slight variants, the generally accepted term of welding, particularly as it applies to the oxyacetylene氧乙炔焊 and arc processes, implies a fusion weld wherein the base materials being joined are melted at the abutting faces and become all or part of the weld. In some cases welds are made using the oxyacetylene, carbon碳弧 arc or argon氩弧 arc processes, where only the base material melts to form the weld. In other instances a filler rod or compatible material is added to the joint and this occurs in the case of the manual stick electrode arc welding手工电弧焊. Here the electrode is consumed in the process and the molten metal added to the joint to form, along with the melted surfaces of the base material, the solidified mixture is the weld metal.将金属工件连接在一起的方法很多，依赖于金属的类型及焊点所要求的强度。软钎焊常用于焊接轻小的钢或钢制工件，但软钎焊节点的强度比硬钎焊接头，铆接接头，焊接节头强度低。这些连接方法通常用于高强度永久性连接。

  焊接方法是通过加热到合适温度或加压，或两者并用，并且用或不用填充材料，使材料达到结合的一种连接方法。

焊接名词解释

1.连接Joining is a kind of fabrication processes which joins two or more elements to make a single part besides machining, stamping, casting.

2.fabrication process制造工艺:joining two or more element  to make a single part.

3.welding(焊接):is "a materials joining process which produces coalescence of materials by heating them to suitable temperature with or without the application of pressure or by the application of pressure alone and with or without the use of filler material".
4.Ultrsonic welding(超声波焊接):are produced by the introduction of high frequency vibratory energy into the weld zone of metals to be joined.

5.carbon arc welding(CAW，碳弧焊):is the oldest of all the arc welding processes and is considered to be th beginning of arc welding.The Welding Society defines carbon arcwelding as "an arc welding process which produces coalenscence of metals by heating them with an arc between a carbon electrode and the workpiece.No shielding is used.Pressure and filler metal may or may not be used."
6.shieled metal arc welding(焊条电弧焊，SMAW)：defined as "an arc welding process which produces coalescence of metal by heating them with an arc between a covered metal electrode and the workpiece.Shielding is obtained from decomposition of the electrode covering.Pressure is not used and filler metal is obtained from the electrode."
7.submerged arc welding(埋弧焊，SAW):made automatic welding popular.It is defined as "an arc welding process which produces coalescence metal by heating them with an arc or arcs between a bare metal electrode or electrodes and the workpiece.Pressure is not used and filler metal is obtained from the electrode and sometimes from a supplementary welding rod."It is normally limited to the flat or horizontal position.
8.Gas tungsten arc welding(钨极气体保护电弧焊，GTAW):was defined as "an arc welding process which produces coalescence of metals by heating them with an arc between a tungsten (non-consumable) electrode and the workpiece.Shielding is obtained from a gas or gas mixture."
9.gas metal arc welding(金属极气体保护焊，GMAW).It is defined as "an arc welding process which produces coalescence of metal by heating them with an arc between a continuous filler metal(consumable) electrode and the work piece.Shielding is obtained entirely from an externally supplied gas or gas mixture."The electrode wire for GMAW is continuously fed into the arc and deposited as weld metal.
10.Flux-cored metal arc welding(药芯焊丝电弧焊，FCAW):It heating them with an arc between a continuous filler metal(consumable) electrode and the work piecemetal(consumable) electrode and the work piece.Shielding is provided by a flux contained within the tubular electrode."Additional shielding may or may not be obtained from an externally supplied gas or gas mixture.
11.plasma arc welding(等离子电弧焊，PAW)It is defined as "an arc welding process which produces coalescence of metals by heating them with a constricted arc between an electrode and the work piece or the electrode and the constricted nozzle.Shielding is obtained from the hot ionized gas issuing from the orifice which may be supplemented by an auxiliary source of shielding gas."Shielding gas may be an inert gas or a mixture of gases.Plasma welding has been used for jointing some of the thinner materials.
12.resistance welding(电阻焊）:is a group of welding processes in which coalescence is produced by the heat obtained from resistance of the work piece to electric current in a circuit of which the work puece is a part and by the application of pressure.

13.resistance spot welding(电阻点焊，RSW)is a resistance welding process which produces coalescence at the faying surface in one spot by the heat obtained from resistance to electric current through the work parts held togather under pressure by electrodes.The metal fuses in the central area of the interface between the two sheets and then solidifies in the form of a nugget,providing the weld joint.

14.resistance seam welding(电阻缝焊，RSEW)is a resistance welding process which produces coalescence at the faying surfaces the heat obtained from resistance to electric current through the work parts held togather under pressure by electrodes.

15.friction welding(摩擦焊，FRW),a bond is created between a stationary and a roating member by utilizing the frictional heat generated between them while subjected to high normal forces on the interface.

16.Electron beam welding(电子束焊):is based upon the conversion of the kinetic energy of a high-velocity,intense beam of electrons into thermal energy as the accelerated electrons impinge on the joint to be welded.

17.Laser beam welding(激光焊接):a laser beam proved to be a unique source of high-intensity energy,which can be used in fusing metals to produce welded joints having very high strength.

18.Brazing(硬钎焊):is a group of welding processes which produce coalescence of materials by heating them to a suitable  temperature and by using a filler metal having a liquidus above 450摄氏度and below the solidus of the base metals.

19.Soldering(软钎焊):is a group of welding processes which produce coalescence of materials by heating them to a suitable

temperature and by using a filler metal having a liquidus not exceeding  450摄氏度 and below the solidus of the base metals.

20.Base metal(母材):the metal to be joined or cut 

Bead or weld bead(焊缝):is metal added during a single pass of welding.

deposition rate9(熔敷速度):the rate at which the weld metal is deposited per unit time

21.fillet weld(角缝焊):the metal fused into the corner of a joint made of two pieces placed at approximately 90度 to each other

22.penetration熔深:It is the depth up to which the weld metal combines with the base metal as measured from the top surface of the joint

23.puddle熔池:The portion of the weld joint that melted by the heat of welding 

24.Root焊根:It is the point at which the two pieces to be joined by welding

25.Toe of weld焊趾:It is the junction between the weld face and the base metal 

26.torch焊枪:In gas welding,the torch mixes the fuel and oxygen and controls its delivery to get the desired flame

27.Weld face焊缝表面:It is the exposed surface of the weld

28.weld metal焊缝金属:The metal that is solidified in the joint is called weld metal

26.weld pass焊道:A single movement of the welding torch or electrode along the length of the joint which results in a bead

焊接杂题

制造定义

Manufacturing can be defined as the transformation of raw materials into useful products through the use of the easiest and least-expensive methods. It is not enough, therefore, to process some raw materials and obtain the desired product.

产品种类

    Modern industries can be classified in different ways. These include classification by process, by product, based on the production volume and the diversity of products. The classification by process is exemplified by casting industries, stamping industries (forging), welding industries and the like. 

制造过程

1. Changing the shape of the raw stock without adding material to it or taking material away from it. Such change in shape is achieved through plastic deformation, and the manufacturing processes that are based on this approach are referred to as metal-forming processes. These include bulk forming processes like rolling, extrusion, forging, and drawing as well as sheet metal-forming operations like bending, deep drawing, and embossing. 

2.Obtaining the required shape by adding metal or joining two metallic parts together, as in welding, brazing, or metal deposition.

3. Molding molten or particulate metal into a cavity that has the same shape as the final desired product. These processes are known as casting and powder metallurgy.

4. Removing parts from the stock material to obtain the final desired shape. A cutting tool that is harder than the stock material and possesses certain geometric characteristics is employed in removing the undesired material in the form of chips. There are several chip-making (usually called machining) operations that belong to this group. They are exemplified by turning, milling, and drilling operations. 

制造工程师功能

1.to determine and define the equipment, tools, and processes required to convert the design of the desired product into reality in an efficient manner 

2.to find out the most appropriate, optimal/the best combination of machinery, materials, and methods needed to achieve economical and trouble-free production 

制造工程师要求

1.have a strong background in materials and up-to-date machinery as well as the ability to develop analytical solutions and alternatives for the open-ended problems experienced in manufacturing

2.to have a sound knowledge of the theoretical and practical aspects of the various manufacturing methods. 

非平衡冷却Non-Equilibrium Cooling 

1) The equilibrium phases can be seen at room temperature, but their morphology (shape) can be different.

2) The microstructure at high temperatures can be frozen, and they can be seen at room temperature.

3) A completely new phase can appear, which is not present in the equilibrium phase diagram. 

水冷马氏体water quenching martensite

In water quenching, a completely new phase can appear. In ferrous alloys Martensite forms. Transformation of austenite to martensite is very rapid. It is a diffusionless, time-independent process. Martensite has a needle-like 针状structure and it is very hard. 

焊接过程Welding processes（汽车制造用的加工方法）

Fabrication processes include many ways, such as machining, stamping, casting, car shell manufacturing, mold rolling and joining. Joining methods are many too, such as screws, soldering, brazing and welding.

连接方法

screws, soldering-water tank-cooling system, brazing-for Al alloys, copper, etc., welding-fusion welding and pressure welding. 

常用节点类型

The most frequent types of joints are adhesive, soldered, brazed and welded joints. 

若想焊接应知道什么？（What should we know if we want to do welding?）

1.焊接方法及设备(Welding processes and equipment): welding machines, facilities – electricity and electronics; 

2.焊接材料（Welding materials）: welding rods, wires, consumables – materials science and engineering;

3.焊接结构（Welding structures）: welding joint design, welded structure/welded construction – mechanics. 

焊条电弧焊工艺的要点（电流，保护，填充材料）

The process uses direct or alternating current electricity to create an arc between an electrode and the work piece.

 The process uses some form of shielding to protect the weld from contaminates.

The process uses a filler material, which has similar chemical composition to the work piece. 

金属极气体保护焊和乌极气体保护焊要点（电流，保护，填充材料）

The process uses direct or alternating current electricity to create an arc between an electrode and the work piece.

 The process uses some form of shielding to protect the weld from contaminates.

The process uses a filler material, which has similar chemical composition to the work piece.
焊接之热处理

淬火quenching

:heat the steel up beyond the critical temperature and then quench it in water or some other liguid.

回火tempering- 

：heat the steel again to a temperature below the critical temperature and cod it slowly.

退火annealing

：heating the steel above the critical temperature and permiting it to cool very slowly.

正火normaling:

heating the steel above a critical temperature,then cool in the air.
热处理Heat treatment:

is the controlled heating and cooling of metals to alter their physical and mechanical properties without  changing the product shape.

铸造翻译

一.Titanium alloys have become widely used since World War 2. Before that time, a practical method of separating titanium metal from reactive oxides and nitrides was not available. Once formed, titanium's reactivity works to its advantage. A thin, tenacious oxide coating forms on its surface and gives excellent resistance to corrosion. This "passivation" will be discussed in detail later. Titanium alloys have a distinct advantage of retaining strength at moderate service temperatures, leading to numerous aerospace design applications. Titanium shares the HCP structure with magnesium leading to characteristically low ductility. However, a high temperature bcc structure can be stabilized at room temperature by certain alloy additions such as vanadium.

翻译：二战以来，钛合金已经得到了广泛应用。在这之前，把钛从其氧化物和氮化物中分离出来的方法是行不通的。一旦游离的钛被置换出来，钛的反应性体现出了它的优点。钛表面形成一层薄而致密的氧化膜，使其具有很好的耐蚀性。关于钝化之后再详细讨论。和铝，镁金属一样，钛的密度比铁的密度小。尽管比铝和镁的密度大，钛合金在中等服役温度下仍具有一定的强度，这使其在航空设计中被广泛应用。钛和镁一样，具有密排六方结构，这就导致其典型的低塑性。然而，一个高温的体心立方结构能够通过加入某种合金元素如钒，而稳定在室温。

二.Regardless of the method of casting, there are certain, fundamental aspects that must be well understood and controlled in order to produce parts successfully. The most important of these is mechanism of solidification of metals. Other important aspects are the preparation of molds, cores, melting and pouring of metals, and cleaning and inspection.

翻译：不管采用什么样的铸造方法，要想成功的制造出零件，有一些基本的方面需要很好的理解并加以控制。这里面最重要的是金属凝固的机理。其他重要方面还有铸型和型芯的准备，金属的融化和浇注，清理和检验。

三.Today, cores are used in many different ways and for many purposes so that it is indeed difficult to give a satisfactory definition of the term core. Originally, cores were probably used only for making hollow castings, and the name was suggested by the fact that they shaped the inside, or core, of the castings. Cores are made by coremakers in the coremaking department.翻译：如今，使用砂芯的方式多种多样，目的不一，以致于给砂芯下个定义确实是件很困难的事。最初，人们可能使用砂芯仅用于制造中空的铸件，人们给予它们这样一个名字是基于它们形成铸件内部或核心的事实。制芯师在制芯车间制作砂芯。

四。A typical cast structure of a solid solution alloy is of an inner equiaxed granular zone. This zone can be extended throughout the casting by the addition of a catalyst .This induces heterogeneous nucleation of grains, instead of the usual grain formation from the mold walls and progression toward the center. Another method to obtain heterogeneous nucleation is to reduce or eliminate thermal gradients within the mold.

固溶体合金的典型铸件结构是有一个内部等轴粒状区。这个区可以通过加入形核剂扩展到整个区域中，这就导致了晶粒的异质形核，而不是通过晶粒从内壁沿中心发展的趋势，获得异质形核的另外一种方法就是减少或消除模子内部的热梯度。

五The grain boundaries are formed by the impingement of the growing grains and the effects of the boundaries derive both from crystallographic sources and particularly from the accumulation of soluble and insoluble impurities that can occur. Thus the effects of these grain boundaries depend both on the change in orientation at the boundary and on the special properties of the boundaries themselves. So far as fracture is concerned they can form easy paths for crack propagation, especially in the presence of solute segregation. If the equiaxed zone is absent, accumulation of soluble and insoluble impurities in the regions where the columnar structures impinge can have disastrous results.

晶届通过不断的晶粒碰撞而形成。晶界的影响来自于两方面，一是晶粒学的来源，二是可发生的可溶解和不可溶解的杂质的积累因此晶界的影响不仅取决于边界方向的改变，还取决于境界本身的特性。就断裂而言，它们容易形成裂纹扩展的有效途径，尤其在存在偏析的情况下。如果无等轴细晶区，可容和不可容杂质在柱状结构碰撞的地方的积累会带来灾难性的后果。

额外题

一。型砂的成分

T（he main ingredients of any moulding sand are）:

The silica grains (SiO2)

The clay as binder

Moisture to activate the clay and provide plasticity.

二。型砂性能的影响因素

（The properties of moulding sand are dependent to a great extent on a number of variables. The important ones are:）

Sand grain shape and size

Clay type and amount

Moisture content 

Method of preparing sand mould

三。Mg的性能

1. Very low density ( 1.7 g/cm3). 

2. Relatively soft and low elastic modulus (45 GPa) (because of hcp crystal structure)..

3. Difficult to deform at room temperature

4. Moderately low melting temperature (651oC).

5. Relatively unstable and easy to ignite in air.

四。Ti的性能

1. Relatively low density (4.5 g/cm3) . 

2. High melting point (1668oC).

3. High elastic modulus (107 GPa).

4. Extremely strong.

5. High room-temperature tensile strength.

6. Highly ductile and easily forged and machined.

7. High corrosion resistance.

Ti的缺点

The major limitation of titanium is its chemical reactivity with other materials at elevated temperatures. This property has necessitated the development of nonconventional refining, melting, and casting techniques; consequently, titanium alloys are quite expensive. 

Cu的性能

1.Large density (8.9 g/cm3).

2.High electrical conductivity in its purest form. However,any small impurities brings down the conductivity drastically. 

3. Very high thermal conductivity.

4. Good corrosion resistance.

5. Soft and ductile.

Important!! Most copper alloys cannot be hardened or strengthened by heat-treating procedures; consequently, cold working and/or solid-solution alloying must be utilized to improve their mechanical properties.

五。硬化机制

1. Solid solution hardening（固溶强化）

2. Precipitation (age) hardening（沉淀硬化）

3. Work hardening（加工硬化）

六。模型材料

The usual pattern materials are wood, metal and plastics. The most commonly used pattern material is wood, the main reasons being the easy availability and the low weight. Also, it can be easily shaped and is relatively cheap. But the main disadvantage of wood is its absorption of moisture as a result of which distortions and dimensional change occur.

选择

Choice of the pattern materials depends essentially on the size of the casting, the number of castings to be made from the pattern, and the dimensional accuracy required.

Wood may be the only practical pattern material for very large castings, and metals are good and extensively used pattern material for large scale casting production and for closer dimensional tolerances.

七。模具材料（型砂）所需重要性能

1.Refractoriness 2.Fineness 3.Strength (green, dry, hot)

4.Permeability 5.Durability 6.Plasticity

八。浇注种类

1.顶柱式浇注系统（top gate)2.底柱式浇注系统（bottom gate)

3.分型线浇注系统（parting gate)4.侧柱式（阶梯式）浇注系统（step gate)

九。为避免铸造中的缺陷应遵循以下原则

The mould should be completely filled in the smallest time possible without having to raise metal temperature nor use higher metal heads.

The metal should flow smoothly into the mould without any turbulence. 

Unwanted material such as slag, dross and other mould material should not be allowed to enter the mould cavity.

The metal entry into the mould cavity should be properly controlled in such a way that aspiration of the atmospheric air is prevented.

A proper thermal gradient should be maintained so that the casting is cooled without any shrinkage cavities or distortions.

Metal flow should be maintained in such a way that no gating or mould  erosion take place.

The gating system should ensure that enough molten metal reaches the mould cavity

十。型芯应具备的性能（The normal characteristics desired of a core）

Green strength

Dry strength

Refractoriness

Permeability

Collapsibility

Smoothness

Low gas emission

十一。芯砂种类

The cores are essentially of two types, based on the type of sand used. 
Green sand cores

Dry sand cores

十二。芯砂的组成

The cores should contain the sand grains, binders and other additives to provide specific properties.

Sand: The silica sand which is completely devoid of clay is generally used for making core sands.

Binders: Core sands need to be stronger than the moulding sand and therefore better binders need to be used.
名词解释

一。铸铁定义及分类

we define cast irons as the ferrous alloys with greater than 2wt% carbon.

white iron,gray iron ,ductile(nodular) iron ,malleable iron

二。铸造定义

Generally speaking, it means pouring molten metal into a refractory mould with a cavity of the shape to be made, and allowing it to solidify.  When solidified, the desired metal object is taken from the refractory mould either by breaking the mould or taking the mould apart. This process is also called founding. 

三。浇口杯

Pouring basin: A small funnel shaped cavity at the top of

the mould into which the molten metal is poured.

It acts as a reservoir from which the molten metal moves smoothly into the sprue.

It is able to stop the slag from entering the mould cavity by means of a skimmer or skim core, which holds back the slag and dirt floating on the top and allows only the clean metal underneath it into the sprue.

四。模型

Pattern: Pattern is a replica of the final object to be made 

with some modifications. The mold cavity is made with the

help of pattern.

The main modifications are:

(a) The addition of pattern allowance.

(b) The provision of core prints.

(c) Elimination of fine details which cannot   
be obtained by casting and hence are 
to be obtained by further processing.

五.分型面

The plane separating the cope and drag is called the parting plane.

六.分型线

Parting line: This is the dividing line between the two

molding flasks that makes up the sand mold. In split

pattern it is also the dividing line between the two halves 

of the pattern.

七锥模斜度（或拔模斜度）

Sufficient taper,called draft,is placed on the sides of the pattern to facilitate withdrawal of the pattern without damage to the mold cavity.

八。铸模机分类

the squeezer(挤压机）,the jar or jolt ram machie(震击机）, the sand slinger （抛砂机）

九。型芯

Core: It is used for making hollow cavities in casting.

（The cores are generally made of sand. They are surrounded by the molten metal and are therefore subjected to much more severe thermal and mechanical conditions. As a result, the core sand should be of high strength than the moulding sand.

）

十。直浇道

Sprue: The passage through which the molten metal from the pouring basin reaches the mould cavity. In many cases it controls the flow of metal into the mould.
十一。横浇道

Runner: The passageways in the parting plane through which

molten metal flow is regulated before they reach the mould 

cavity.

（For effective trapping of the slag, runners should flow full as shown in (a), i.e., the amount of molten metal coming from the down sprue is more than that flowing through the ingates, otherwise, the slag would enter the mould cavity, as shown in (b).）

十二。内浇口

Gate: The actual entry point through which molten metal

enters mould cavity.

（These are openings through which the molten metal enters the mould cavity. The shape and the cross section of the ingate should be such that it allows the metal to enter quietly into the mould cavity and can readily be broken off after casting solidification.

Depending on the application, various types of gates are used in the casting design. They are:
十三。冒口

Riser: It is a reservoir  of molten metal provided in the

casting so that hot metal can flow back into the mould

cavity when there is a reduction in volume of metal due 

to solidification.

(Riser should be designed keeping the following in mind:

(1) The metal in the riser should solidify in the end.

(2) The riser volume should be sufficient for compensating the shrinkage in the casting.
十四。冷铁

Chill: Chills are metallic objects which are placed in the

mould to increase the cooling rate of castings to provide

uniform or desired cooling rate.

(Whenever it is not possible to provide a riser for a part of the casting which is heavy, a metallic chill is placed close to it as shown in the above figure to make the cooling rate equal to that of the thin sections. The chill can provide progressive solidification and thus avoid the shrinkage cavity.)
1.渗碳体 Cementite : a chemical combination of iron and carbon ,which is a very hard substance and makes the iron hard too.

2.高强低合金钢HSLA: high strength low alloys steels 高强度低合金钢

3.Superally（超耐热合金）：alloys which require alloy addition to provide stamlily in high temperature applications such as turbine blades.

4.铸铁cast iron : the ferrous alloys which greater than 2wt% carbon

5.浇注系统gating or gating system :all the passageways through which the metal enters a mold including a pouring basin ,sprue ,runner, strainer core, risers, gates and many other device to help falfil its parpose.

6.gate(内浇道)：one of the passageways which actually leads into the mold cavity.

7. parting line gating:a gating system in which actually leads into the mold cavity at the parting line.

Side gating:a gating system through a vertical slot a vertical row of gates.

8.it is placed in the mold ,positioned by core prints,and used to form the internal shap of the casting.

9.the chill zone (激冷区)：a boundary layer adjacent to the mould wall ,of small equiaxed（等轴晶） crystals with radom(不规则)    orcentations.

The columnar zone (柱状晶区)：a band of elongated crystals aligned parallel to the direction of heat flow.

The equiaxed zone(等轴晶区)：a central ,region of uniform crystals. the property of this central region are comparatively isotropic provided the grain size is small .the grain size in the equiaxed zone is ,however ,normally larger than that of the chill zone.

10. 铸造工艺casting process: casting process are among the oldest methods of manufacturing various ornamental object and functional parts .cast processes basically involve the introduction of molten metal into a mold cavity where ,upon solidification, the metal take on the shape of the mold cavity.

11.临界温度critical temperature: at this temperature, changes begin to take place in the molecular structure of the metal.

12.Young’s Modulus(杨氏模具)：it is the slope of the engineering stress strain curve in the elastic region.

13.yield strength(屈服强度)：the engineering stress at which the material begins to undergo permanent plastic deformation  

14.tensile strength(拉伸强度)：the highest stress which the material can undergo before the onset of necking.

15.rolling轧：a compressive deformation process in which there is either a continuous or a stepwise deformation with one or more rotary tools(rolls).

16.necking(颈缩)：it is localized deformation which is the first step toward fracture when it occurs, the specimen begins to deform locally, hence  the observed drop in load and engineering stress toward the end of the caver.

17.% Elongation: the % elongation of specimen when fracture occurs, as a measure of cluctility 

18.plasticity塑性：It is capacity of a material to change it shape permanently under the action of forces when the corresponding stress state reaches a material-dependent magnitude called yield strength or initial flow stress.

19.upsetting敦粗：free forming ,by which a workpiece segment is reduced in dimension between usually plane, parallel platens.

铸造杂题

1.  钢和铸铁的区别  What is the difference in composition between steel and cast iron?

The two categories are different based on the carbon in the alloy composition. Steel generally contains between 0.05 and 2.0 wt% carbon; The cast irons generally contain between 2.0 and 4.5 wt% carbon.

2. 如何区分高低合金钢 How can you distinguish low alloy steels from high alloy steel?

    A composition of 5 wt% total non-carbon additions will serve as an arbitrary boundary between low alloy and high alloy. If the non-carbon additions is below 5 wt%, it’s low alloy; or else it is high alloy.

3. 碳钢和高强度低合金钢的区别 What is the difference between the carbon steel and HSLA steel?

    The carbon steel are generally not alloyed and is cheap; HSLA is known as high strength low alloy, and by the optimal alloy selection and carefully controlled processing such as hot rolling, it gains a higher strength, and also it is lighter.

4. 像铬，镍，钨这些元素在高合金钢中的作用 What are the functions of the elements such as chromium, nickel and tungsten in the high alloy steels?

    Chromium addition is for oxidation and corrosion resistance; an appropriate alloy addition nickel can make the fcc structure of austenite which is usual stable above 910 stabilized at room temperature, and gains the austenitic stainless steels which has a high corrosion resistant; tungsten addition can increase steel’s resistance to dislocation motion and the result is great strength and hardness.

5. 超耐热合金钢的主要性能 what are the main properties of the superalloy steels?

    Especially high strength at elevated temperature (even above 1000). Many stainless steels serve a dual role as heat resistant alloys.  

6.铸铁的铸造特性  what are the casting properties of cast irons?

    Cast irons have relatively low melting temperature and liquid phase viscosities, do not form undesirable surface films when poured, and undergo moderate shrinkage during solidification and cooling.

8. 铸铁分类 How many general types of cast iron are there? What are they?

    Four. They are white irons, gray irons, ductile irons and malleable irons. 

    1) White iron has a characteristic white, crystalline fracture surface. Large amounts of cementite are formed during casting, giving a hard, brittle material.

    2) gray iron has a gray fracture surface with a finely faceted structure. A significant silicon content (2 to 3 wt%) promotes graphite precipitation rather than cementite. The sharp, pointed graphite flakes contribute to characteristic brittleness in gray iron.

    3) by adding a small amount (0.05 wt%) of magnesium to the molten metal of the gray iron composition, spheroidal graphite precipitates rather than flakes are produced. this resulting ductile iron derives its name from the improved mechanical properties. Ductility is increased by a factor of 20, and strength is doubled.

    4) malleable iron is with reasonable ductility, which is first cast as white iron and then heat treated to produce nodular graphite precipitates.

9. 为什么世界铝生产量在过去十年里翻了一番 Why did the world production of aluminum roughly double in the last 10 years?

    Because of low density and corrosion resistance, electrical conductivity, easy of  fabrication, and appearance.

10. 那些金属的密度比率还低（镁《铝《钛《铁）what is the metal whose density is even lower than aluminum? 

    Magnesium.

11.为什么钛合金在二战前没得到广泛应用 Why were titanium alloys not widely used before world war 2?

    Because before that time, a practical method of separating titanium metal from reactive oxides and nitrites was not available.

12. 铜合金有哪些较好的性能What superior properties do copper alloys possess?

    Excellent electrical conductivity, excellent thermal conductivity, superior corrosion resistance high ductility and formability, and coloration.

13. 蒙乃尔合金What is Monel?

    Monel is the name given to commercial alloys with Ni-Cu rations of roughly 2:1 by weight.

16.何为聚合物 what is the meaning of polymer?

    Polymers are chemical compounds that consist of long, chainlike molecules made up of multiple repeating units. In Greek, it means many and meros, or parts.

17.热处理过程中的主要因素 what are two main factors acting in heat treating?

    Temperature and time

18. 钢的热处理包含几个阶段how many stages may usually be include in the heat treatment of steel?

    Heat treatment may be a complex process, including multiple heating stages, interrupted or stepwise heating (cooling), cooling to subzero temperatures, ets.

19.珠光体到马氏体转变 是无扩散过程吗is there no diffusion process in the transformation from pearlite to austenite?

    No. if there is not ,we get martensite.

20.温度越高，珠光体到马氏体转变越快，对吗？ is it true that the higher the temperature, the faster the transformation from pearlite into austenite?

    Yes.

21. 如何获得匀质的马氏体how to obtain homogeneous austenite?

    In order to obtain homogeneous austenite, it is essential in heating not only to pass through the point of the end of pearlite to austenite transformation, but also to overheat the steel above that point and to allow a holding time to complete the diffusion processes in austenitic grains.

22.奥氏体到珠光体的转变速率与过冷度的关系 what is the relationship between the degree of under cooling of austenite and the transformation rate of austenite to pearlite?

    The lower the transformation temperature, the higher the degree  of undercooling and the greater the difference in free energies and the transformation proceeds at a higher rate.

23.为什么奥氏体在A1点或200度以下的转变速率为0？ why is the transformation rate zero when the temperature of austenite is at A1 or below 200?

    The formation of pearlite is the process of nucleation of pearlite and the growth of pearlite crystals. Therefore, the different rate of the pearlite transformation at various degrees of undercooling is due to the fact that undercooling differently affects the rate of nucleation N and the rate of crystal growth G. At temperature A1 and below 200, both parameters are equal to 0 and have a maximum at an undercooling of 150-200.

24.C曲线代表什么 what do the C curves represent?

    It is also called TTT diagrams (time temperature transformation), it represents how the structure and properties of the products of austenite decomposition depend on the temperature at which the transformation has taken place.

25.过冷度如何影响奥氏体分解 how do the degrees of undercooling affect the decomposition of austenite?

    Greater degrees of undercooling, more disperse and harder products are forms. From higher to lower temperature, we respectively get pearlite, sorbite, troostite, which are the structures of the same nature (ferrite and cementite), but a different dispersity of ferrite and cementite.

26.如何促进粒状渗碳体的生成 by which is the formation of granular cementite probably promoted?

    The formation of granular cementite is probably promoted by the presence of undissolved particles in austenite, which serve as additional crystallization nuclei.

27. 何谓硬化的临界速率what is the critical rate of harding?

    The lowest cooling rate needed to undercool austenite up to martensite transformation is called the critical rate of harding.

28.如何让马氏体转变为奥氏体 how can we get martensite transformation from austenite?

    With a cool at the temperature between Ms and Mf and cool quickly.

29.退火的作用 what are the functions of annealing?

    Annealing is a structural recrystallization consisting of heating above Ac3 and subsequent slow cooling. The state of annealed steel is close to the state of structural equilibrium and its structure is pearlite + ferrite, pearlite, or pearlite +cementite. It causes the metal softer and easier to be machined, and also helps relieve internal stresses.

    With heating above Ac1 but below Ac3, full recrystallization will not occur and the procedure is called partial annealing.

30. 什么是硬化的热处理what is the heat treatment of hardening?

    Hardening is heating above the critical point, followed by quick cooling, for example ,by quenching in water or some other liquid. Austenite transforms into martensite, which is hard and brittle.

31.为什么硬化钢要回火 why must the hardened steel be tempered?

    Because the hardened steel is liable to fracture and is difficult to work.

铸造作业

一.纯金属与合金凝固的区别

  Pure metals have a clearly defined melting(or freezing)point,so solidification takes place at a constant temperature.When the temperature of the liquid metal is reduced to the freezing point,it remains constant while the latent heat of solidification is given off.At the end of this cycle,complete solidification takes place and the solid metal begins to cool off.

  Unlike pure metals,alloys solidify over a range of temperatures.Solidification begins when the temperature drops bellow the liquidus;it is completed when it reaches the solidus.Within this temperature range the alloy is in a mushy or pasty state.Its composition and state are given by the phase diagram of the particular alloy.

二。凝固与哪些因素有关

The significangt factors are the type of metal(whether it is a pure metal or an alloy),thermal properties (thermal conductivity and specific heat),the geometric relation between volume and surface area of the liquid metal,and the shape of the mold,and the mold material.

三。铸造的宏观组织

ified,namely:

     (1) the chill zone冷凝区-a boundary layer,adjacent to the mould wall,of small equaixed crystals with random orientations;

     (2) the columnar zone铸型区-a band of elongated crystals aligned parallel to the directions of heat flow;

     (3) the equiaxed zone等轴区-a central,region of uniform crystals.

四。如何降低晶粒度

 A typical cast structure of a solid solution alloy is of an inner equiaxed granular zone.This zone can be extended throughout the casting by the addition of a catalyst.This induces heterogeneous nucleation of grains,instead of the usual grain formation form the mold walls and progression toward the center.Another method to obtain heterogeneous nucleation is to reduce or eliminate thermal gradients within the mold.

五。钢和铁的区别：

As a practical matter,these alloys fall into two broad categories based on the carbon contents in the alloy composition.Steel generally contains between 0.05and2.0WT% carbon.The cast irons generally contain between 2.0 and 4.5 wt% carbon.

六。陈述碳含量如何影响普通碳素钢的机械性能？

With increasing of the content of carbon,the yeild strengh and tensile strength of plain carbon steel increase.Whole the ductility of plain steel carbon decreases.So,the plain carbon becomes more brittle and less ductile.

七。陈述白口铁比灰铸铁脆的原因

White iron has a characteristic white crystalline fracture surface.Large amounts of Fe3C are formed durning casting,giving a hard,brittle material.The sharp graphite flakes contribute to characteristic brittleness in gray iron.

八。简要描述铝合金相对铁合金而言的优势

1. Low mass density. 

2. Excellent thermal conductivity.

3. Good electrical conductivity.

4. Excellent corrosion resistance (Aluminum in fact has greater affinity towards oxygen. As a result, when aluminum is exposed to air, the outer surface readily gets oxidized forming aluminum oxide. The oxide skin has a good bond with the parent metal and thus protects it from further oxidation).

5. Non-toxic.

6. It is very soft and ductile as a result of which it has very good manufacturing properties.

缺点

Low melting point.

Low tensile strength (65 MPa) and hardness (20 BHN)

Difficult to weld or solder. 

九。问：What is meant 固溶强化（Solid solution hardening ）

The form of this result implies: badly matched atoms will make it harder for dislocations to move than well matched atoms; and a large population of solute atoms will obstruct dislocations more than a sparse population. 

十铸造优点

1.Any intricate shapes either internal

or external can be made.

2.It is possible to cast practically any

material be it ferrous or nonferrous

3.It favors trial production, or

small, or mass production. 

4.Weight reduction in design can

be achieved. 

5.Casting of any size and weight

 can be made.

铸造缺点

1.The products are usually with porosity

and low toughness as well as ductility.

2.The dimensional accuracy and

surface finish achieved by normal

 sand casting are usually not ideal. 

3.The sand casting process is labour 

intensive to some extent. 

十一。铸造应用

1.Machine tool beds 2.Cylinder blocks 3.Liners 4.Pistons 5.Crankshafts 6.Mill rolls 7.Wheels 8.Housings 9.Statues

10.Water supply pipes and valves 

十二。浇注系统由哪些元素组成(What are various elemengs that comprise the gating system?)

It may include a pouring basin ,sprue,runner,strainer core,risers,,and many other divicesto help fulfill its purposes.

十三。浇道为什么是直的？（explain why the sprue should be tapered?)

If the sprue were to be straight cylindrical,the metal flow would not be full at the bottom, but some low pressure air would be breathed into this area which would then be carried to the mould cavity. A tapered sprue is to eliminate this problem.

十四。顶柱式浇注系统（top gating)优缺点

the advantage of top gating is that all the metal enters the casting at the top so that the hottest metal comes to rest at the top of the casting.Hence,the proper temperature gradients ate formed.By using this type of gating,directional solidification in the casting toward risers located on top of the casting is attained.The gates thenselves may be made to serve as the risers.

the disadvantage of top gatings is the erosion of the mold by the dropping metal,which should be prevented if possible.

十五。解释在铸件中设置冒口的原因

Most of the casting alloys shrink during solidification. As a result, voids are likely to form unless additional molten metal is fed into. This is why a riser is used.

十六。型芯的定义

Core is the material used for making cavities and hollow projections which cannot normally be produced by the pattern alone.

十七。铸件中为什么不用柱状晶结构（Why is it undesirable to have a columnar grain structure in castings? ）

If anisotropic properties are required,the columnar zone will need to predominate.

十八。铸件中为什么通常都想要得到等轴晶结构（Why is a fine equiaxed grain structure the most desirable option? ）

if the object of the control ofgrain structureis to obtainisotope,a fine-equiaxed structure is required.this is brought about by encouraging those conditions that lead to the breakdown of columnar growth and the formation of the equiaxed zone.

十九。晶体结构是柱状的还是等轴的受哪些因素影响（What factors determine the extent to which the grain structure is columnar or equiaxed?）

The relative proportions of the different zones can be controlled by altering the casting variables,e.g.the alloy composition,the pouring temperature,the rate of cooling,etc,.and an ingot can vary from being fully columnar to being fully equiaxed.
                        430709内部资料


