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Part I Welding

Unit 1

Text

What Is Welding?

It is generally known that welding is the joining of two or more surfaces (usually metals,
but not always) so that the material of one mixes to gather with that of the other to produce a
homogeneous union. ''! In order to obtain a joint in welding metals, there must be a sufficient
combination of proximity and activity between the molecules of the materials to be welded so
that they can form common, metallic crystals. The range of combinations of proximity and ac-
tivity is so great that joint may be produced only by temperature, without any external pres-
sure, or only by pressure, without the application of heat.

Since most metal surfaces tend to become unclean at raised temperatures, great attention
must be given to methods for preventing oxidation and other contamination in order to obtain
high-quality welds. >

Other factors that must be taken into account in welding are the metallurgical effects that
result from the heating and cooling which accompany most welding processes.

To obtain satisfactory welds, then, it is necessary to have the following: a) a satisfactory
heat and/or pressure source; b) a means of protecting or cleaning the metal.

According to the source of energy used for heating the metals and the state of the metal at
the place being welded, all existing welding processes may be classified into two broad sys-
tems : fusion processes and pressure processes. > In the case of the first system, only heat is
employed, and in that of the second system, both pressure and heat are used. In both systems
various welding methods have been developed.

New Words and Phrases MA'

A

[y

weld [weld] o 83 n (B3, [H4
surfaces [ 'soifis] n TH, FWHE, MW, 4FE o EHEH, SPRK
homogeneous [ homo'dzimnios] . [EFFE), [FFEA
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sufficient [ so'fifont] e REEHI, FTHTH

metallic [mi'telik] o £BH, & () SEH, SRHK

crystal [ 'kristl] . K&, KEWS, REKE o K&K, KEHIE, K
M, FEHE

oxidation [ oksi'deifon] n. &fk (FEH)

metallurgical [ meta'lordzikl] a. BEH, HERMK, HE¥N

Notes

[1] It is generally known that welding is the joining of two or more surfaces (usually
metals, but not always) so that the material of one mixes to gather with that of the other to
produce a homogeneous union.

RETRA, BEREMRANSFENU LN () XKoo GEFEeR, BRAIESR
B)) HEERE, F8—RENAMES A —REKEHR S E— &M RS S E

[2] Since most metal surfaces tend to become unclean at raised temperatures, great atten-
tion must be given to methods for preventing oxidation and other contamination in order to ob-
tain high-quality welds.

HTEREARREL T 2H8EREREEELHATE, Fbys+oE iRk
By IR SEACFIHAB BT, DA ARAS o B B f AR 4%

» [3] According to the source of energy used for heating the metals and the state of the
metal at the place being welded, all existing welding processes may be classified into two
broad systems: fusion processes and pressure processes.

HRAEE I i 2 J BT {8 FH B0 BB IR LA SR IE B R AL i & JRAR L, B i — VI8 B ik vl
SHAMRE: BWIEFER,

Exercises 3 &

Answer the following questions according to the text.
1. What’s welding?
2. Why shall we say that the welding technology embraces a wide area?

Translating Skills ?.:i

FHESGEBE T S8 — R AR E N #EE
B AT L0 RO R R, B0 RIS A WIEIL, BRI B T ik e o
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YIHIBARE . ERHEIEERIE D, B W R B T AR R BE Y DGE I R, E R
AU T AR T

—. BIEZX

B BT R A B AR A T A A, LA R A R E
B, XFRERAERE, ERINFELT, TlIRBEMRARERE.

—BRUL, A 3 KL IAER AR

1) AR, MBAEEA L LIRS Bln:

machine tool P T H

circular shaft [&] %

machine maintenance X454k

cross section A

2) £ A, IHEEERE, B RIBE B E MR ARE, Fln.

critical PeAIR . BRE . (PEH) IR —HERE

monitor PERK—Wr (W) %

key PR—KE

3) IRAEI, TEJFA AR AT U BT AR E . Bl

histogram HARE

benchmark H A

hacksaw (FI) W

craftspeople TE, FZA

—. BiFE

B PR R AR S E B i R PR S A KRB R I . RAE R T
ARIEFEAMWE:

1) HEBAAIE, .

calorie REEE (PRERAL)

hertz 2% (BFREALL)

joule BH (T 8LL)

inch b (KEEBAL)

meter K (KBEEHAL)

newton A4 (ST EAL)

2) FEOH R AR B &R (JCHERESPIN) . B0

nylon ek

sonar =1

morphine e

—okU, EREERES, BANEFEEHHBREIFRENS L, Hik, &
SRt — Bt IR X R R T B, sE RIRHMER ., .
conbine FREFE P ——B A eI
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laser FE —BOL

vitamin el —HEER

=. EFEZX

WIE WA FRHNE LN REUN YR GL . BIEXEREN, —BRAEF
Po WHEFRE NG HR TFIIRAELR:

1) EHRESRBIRFRIERNDLEFRE, Flan.

T-square TFER

I-column T4

2) REBRFEEARE, EXFEEM B F, X—FEEREHE, Fl.

U-tube UJEHE

T-joint T B Hk

M, EE4aFE

EFRZJE M E—AAT ARR 25 M35, 5038 IR 0 — 3o &F 9%, H—85a0
2%

1) FLimlFEEh ¥, EiREsiEEm ERERE, Fln.

logic bk iR S

Dural Hhds (HE HIEEaE)

nida JERE

2) HATSIMATHRBAHMERNE G, THRBACRAEE, fln:

kilowatt FE

decibel sl

millimeter ZK

3) R SFRHEESEAE. fl:

motorcycle PEIE 4

radar-man HiEF

logic-oriented B 5 5E 1] )

4) AEHALBBRIARE, ANEEF, HRAMAEFE, Hlwn.

Ohm’s law K 1 7

. Curie point JEE A

Monel metal KRGS

ENMNBETXERER, FEREBALHE-NEE, B “KR” FiFH,
il 4n :

Babbit metal BKE4

Brinell hardness i i

H. HF®

FERHEOCHR Y, BibR. M5 . RS ERZIEEE NN FRHY I AE, AR
3C, HPRE@EsinE, i,
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B-52 bomber B-52 RUZREHL
Pokayoke approach Pokayoke J5 ¥
JUSEREHEI

1) LA ARBHBFMEEMMGML, LACHERNIES, NEMELS. #Ii0: Boe-
ing 777 Bl 777 BT ERSEFME S, WA CEEN,

2) HHWEDAREBERIANBRLERF A BRARRREL R, ERHEN—EA g
s, Bt drawing AT WNTEE: 2/, SIS, PR HRK; fk. 78RN
AR R ) TR S B R A AR LA B & 5L, HENR B

3) A—fERFE—AHH, LWARBRFLLHRGEE—, XFFHEHTIL
AHIVMEHARALWARE, BN TR,

Reading Material “

Soldering and Welding

There are a number of methods of joining metal articles together, depending on the type
of metal and the strength of the joint that is required.

Soldering and Brazing

Soldering gives a satisfactory joint for light articles of steel, copper or brass, but the
strength of 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 joint. Soldering is the
process of joining two metals by a third metal to be applied in the molten state. Solder consists
of tin and lead, while bismuth and cadmium are often included to lower the melting point.
One of most important operations in soldering is that of cleaning surfaces to be joined, this
may be done by some acid cleaner. Although the oxides are removed by the cleaning opera-
tion, a new oxide coating forms immediately after cleaning, thus is preventing the solder to
unite with the surface of the metal. Flux is used to remove and prevent oxidation of the metal
surface to be soldered, allowing the solder to flow freely and unite with the metal. Zinc chlo-
ride is the best flux to use for soldering most ferrous and non-ferrous metals, for soldering alu-
minum stearine acid or Vaseline is to be used as fluxes. The soldering copper is a piece of cop-
per attached to a steel rod having a handle. Soldering coppers are made in different lengths,
forms and weights. The quality of soldering depends to a great degree on the form and size of
the soldering copper. Two parts may be perfectly soldered only when the surfaces to be joined
have absorbed enough heat to keep solder melted for some time.

In some cases it may be necessary to connect metal surfaces by means of hard zinc solder
which fuses at high temperature. This kind of soldering is called brazing.
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Welding

Welding is the joining of two metal pieces by softening with heat and then pressing, ham-
mering, or fusing them together. Many parts of machines, automobiles, airplanes, ships,
bridges, and buildings are welded.

Oxyacetylene welding is the heating of two pieces of metal with a flame that burns a mix-
ture of oxygen and acetylene gas. The oxygen and acetylene gas are kept in two separate steel
tanks from which they flow to a torch; there the two gases mix and then pass into the flame.
It is the hottest flame known for ordinary use; its temperature is about 6,300 degrees Fahren-
heit. The oxyacetylene flame may be used to cut iron and steel. Electric of the welding is the
heating of two pieces of metal to be welded by electricity. This heat is the hottest that can be
obtained for engineering purposes; it is about 7,232 degrees Fahrenheit. The ends are thus
melted together, making a welded joint. Spot welding is welding two pieces of metal in spots
with electricity and is done with a machine called spot welder. A forged weld is made by sof-

tening the ends of two metal pieces in furnace and then hammering them together.
New Words and Phrases - Afv

solder ['soldo] n. &K, B8 o (8) &, B
soldering [ 'solderin] n. 4R, IKEFIE

brass [braris] n. B, SwHEH

braze [breiz] v H4-FEE LR

brazing [breizin] n 48 (), BEEE

join [dzoin] w. ER, &

joint [dzoint] n. 4%, ESA

copper ['kopa] n. Hi, M, HWHY o HH
rivet ['rivit] n. GPET w. B, P

molten [ 'moulton] . B{LEY, ERIH
bismuth [ 'bizma®] n. &

cadmium [ 'kedmiom]| n. 4§

acid ['esid] n B o BB, BRIREK

oxide ['oksaid] n. &4k

coat [kout] w. %L

coating ['koutin] n. BE

flux  [flaks] n 4850, BhJEF)

zinc [zipk] n. %

chloride [ 'klorraid] ». &4t

ferrous [ 'feros] a. HFEH, W
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aluminum [ o'ljuiminam] n.

stearine [ 'stirorin]  n. [fk] WEAR, BEARIR

Vaseline ['vasilin] n. [fb] AWK, 9788, LM (FR#H)
fuse [fjuiz] o & (fk), BE n B

soften  ['sofon] v AL, EFTH, AEKEH

oxyacetylene [ joksia'setiliin] a. [fk] EHZHRH

acetylene  [o'setiliin] n. [fk] 2R

tank [tegk] n (CBRESSIER) KRG, f, @, Hx
torch [tortf] n KJE, K38, [Hl] RIE, KE

furnace ['fornis] n. F, B, 1G] B, BP
acid cleaner FRYEH

oxide coating 4L

zinc chloride & fb%F

soldering copper 44 4% &k

steel tank il g

soldering iron %84k, &k

ferrous and non-ferrous metal RBE4LBEBMAGASE
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Text

General Characteristics of the Welding Arc

The electric arc is the heat source for a variety of the most important welding processes,
possibly because it is an easily produced high-intensity source. It is, however, much more
than just a source of heat. If required it can be arranged to transfer molten metal from the elec-
trode to the work. It is also possible to use an arc simultaneously to supply heat and remove
surface films — an important advantage where welding is done in the absence of fluxes.

Within the envelope of the arc weld pool a whole range of complex gas-slag-metal reac-
tions and other metallurgical changes take place.

An arc is an electric discharge between two electrodes which takes place through ionized
gas known as “plasma”. "'} The pace between the electrodes can be divided into three regions:
a central region in which there is a uniform potential gradient and two regions adjacent to the
electrodes in which the cooling effect of the electrodes results in a rapid drop in potential.
These two regions are the anode and cathode fall according to the direction of current flow.
The length of the central region or arc column is influenced by the arc length but, where an arc
is shortened to the extreme, the influence of the electrodes may dominate the entire arc gap.
With a high-current arc at atmospheric pressure, extremely high temperatures, from 5000 to
50000 K, can exist in the axis of the arc column. From this central core the temperatures drop
rapidly to the outer layers of the arc plasma and in a given atmosphere both the temperature
and diameter of the central core depend on the current passed by the arc. Because most of the
current is carried in this central channel and is influenced by its temperature and diameter, the
relationship between arc current and potential is not according to Ohm’s law but takes the non-
linear, When the current is increased from a low value, the channel is enlarged and its tem-
perature raised so that the potential drops to the minimum. In this part of the curve the arc is
said to have a negative characteristic. The curve then remains flat or slightly rising until high
currents are reached.

Welding arcs are generally operated in this high-current region so there is a tendency to a
marked radial temperature gradient which combined with the influence of the magnetic field
created by the flow of current through the arc itself exerts a constricting effect on the arc col-
umn — the pinch effect. The welding arc is also distinguished by its geometry which is invari-
ably of the point-to-plane type. The spread of current from the electrode point to workpiece
(plane) results in an axial component of the pinch effect and as the force is always from the
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point to the plane regardless of the direction of current flow; the ionized gas in the column is
set in motion. As the force is proportional to I” it is be expected that the movement of hot ion-
ized gas plasma jet would become of increasing significance as the welding current is raised.
The actual velocity of the jet is difficult to measure, but may be in the region of
10°-10°mm/s. With AC the arc force build up and decays with the current, but since it is in-
dependent of polarity the arc force pulses at twice mains frequency. Motion in the arc column
implies a circulation of gas and it is known that entrainment of gas occurs in the region of the
arc root on the electrode.

The behavior just described is a generalization bases on the arc root being large in the
plate than the electrode and the assumption by the arc of its well-known bell shape. In fact,
the forces at work within the arc are greatly influenced by the behavior of the arc roots and the
type of emission taking place there. This is dependent on the composition of the electrodes and

the gaseous atmosphere in which the arc operates.

New Words and Phrases %Au

simultaneously [ saimol'teimiosli]| ad. [FIRY Hb
discharge [dis'tfa:dz] n. JH

ionized ['aionaizd] o HHE, BTk

gradient [ greidiont] a. fHEHY n. BEEE, (IR
anode ['znoud] n. PHHL

cathode ['keBoud] n. PR

decay [di'kei] »i. FWL, FiB

emission [i'mifon] n. k&

pinch effect 4G

Notes

[1] An arc is an electric discharge between two electrodes which takes place through
ionized gas known as “plasma”.

ALIBLRAE P AR Z B R AR B — R B, B SERRR R “& BTk,
Exercises ‘
Translate the following words into English.

LERRR 2. BAER
3. 1R 4 AR
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5. ¥R 6. FRagiEE

Translating Skills ?i

LS B 7 1k 5 By — ) LAY 2

—. RAXHEE

YRR ABRESIFILASRE LK, I HREFFICADGERIL K2 A R——XF R,
AERANCAARR L WSS PAARR S X, BRI R EFEMARER T . #iC, K
ZETX, 4a®LmiRRmEE,

1) ferrous metals A5 ¥R “HFEMER”, ERMIFER “BEAELJE”; nonferrous
metals X5 FH “ANERNESR”, EFHFEN “AEAER".

2) The process of smelting consists of heating the ore in a blast furnace with coke and
limestone, and reducing it to metal.

reduce —iAlffi I 2 1)3R] SO “WA . 46/, FElk, 458 ETF3ONRER BT,

R BRI T R R R A A B, R R AR .

3) The metal which remains is pig iron, and consists of approximately 93 percent iron, 5
percent carbon, and 2 percent impurities.

RT3, 48% AR, pig iron RiiFR “A87,

BT RBMEER, EEPEHEA 3% MK, 5% MK 2% B

=, RAXHEIH

1) The classification of metal forming methods intentionally leaves open the question of
whether a process is carried out without preheating.

open —idJFUSCR “FIIFHY. WOTH) . ATFH”, TERRSIHR “RBIRE” o

X5 BB J5 B 73 I BEA iR iUE i 7 R 5 s A T A R,

2) Material should be bent across the grain at least up to 45°, especially for sharp bends,
so as to avoid cracking of the material.

grain — A JF SN “B0RL. SCH”, FEMNDKE Q0BT Z G| ORELE D5 o

Bt 7 1) SACKHOELE T 1 EA R 45° 8, FRAIR T HERR/IER T, DR
BoRHBERL
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Reading Material °

Welding in the Century of Information Technology

During the last three decades of the technical and technological evolution in welding, ex-
tensive engineering efforts are focused on the mechanization and automation of the various
welding processes efforts in industry. Human, economic and quality aspects are abviously the
major factors which encourage especially the rapid growth of the welding automation area.
Through the years meanwhile manual welding fabrication has been replaced successfully in
many industrial areas by automated production processes.

However some of the major problems in welding automation are still existing which the
manual welder copes with by co-ordination of his eyes, hearing and hands together with his
knowledge of the process and its control. Therefore, since years research and development are
stimulated to improve welding automation concepts by introduction of advanced technical ap-
proaches.

From the beginning of the 70s the increasing impact of microelectronics and computer
technology on welding engineering changed these approaches toward welding automation sub-
stantially. The microcomputer was born and information technology stared to grow up to one
of the fastest developing and most influential areas of industrial activities.

At the same time first robot welders had been introduces to the car industry to release hu-
man welders from the hard working conditions in the field of resistance spot welding. Due to
the special requirements of torch motion and path accuracy it took some time for robot arc
welding to appear on the scene. Robotics was on the way to become one of the major links in
the chain of industrial automation. The working conditions of the personnel associated to the
robot stations changed more or less to programming and supervisory activities. Higher qualifi-
cation was required. This includes technological knowledge of the process as well as experi-
ence how to operate a robot welder successfully. Education and training become of increasing
importance to assure a successful introduction of advanced technologies into welding and weld-
ing automation.

Besides the evolution in robot welding, the rapid progress in microelectronics and infor-
mation technology influenced welding engineering as well as the design of welding equipment
and machinery considerably. They offered new perspectives and advantages in the control of
the welding process itself.

Approaches towards manless control, adjustment, measurement and diagnostics emerged
by the impact of information technology.

The demands for appropriate sensor systems capable of rapid process data acquisition led



