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re finding wider application in aircraft assembly. Boih techniques are

i-s, ribed briefly and it is then observcd tka' 4',,r r only drawbli.<k . thnf

e parts thus assembled usually need more exiensi.ve i nspecltio. I,

:.e author discusses the hermetic sealing Iecliniue. Hermelti seals are

*ssential for high-altitude flying. Three types of seals are, , onsidered:
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f 1he assembled aircraft. (2) Seam seal, wiier' h e sealing inalerial K; 3 V
,,-ly between the joints of the plates and belween the riveis, svr(ws. ,
,') Compound seal, a combination of the first 1wo fvpes. Or n rt. Inn,'
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AIRPLANES: ADVANCES IN ASSEMBLY TECHNIQUES

Advar~ies in the Assembly Technique of Airplanes, II.

Welding.Plastic Cementing.HeretLc Sealing

Wu Chen-wen

In the case of airplanes, a decrease in we'ght of 1 kilo has tre-

mendous significance. However, riveting not onlU increases the weight

of the airplane but also requires the drilling of holes on it which

affects the strength of the structure of the plane. in the future,

welding and plastic cementing will take the place of riveting ......

OTHER ACCESSORIES

Supersonic flying adds many small adjustments to the airplane. For

e.xample, tf'e position of the current adjusting cone in the intake of

the enginc needs to be regulatcd so that the formation of the "excitet

wave" is located at the most beneficial position. In order to increast,

the efficiency of the engine, the area of the tail jet has to be con-

tinuously adjusted. These minor adjustments can all be accomplished by

accessories. The adjustments, however, have to be very precise. Devia-

tions of several millimeteii ave not permissible.

In addition, various other accessories are also used in the plumb-

ing system on the airplane. F'or example, when we carry out a surgical

operation, the blood vessels need to be clamped to prevent an excessive

loss of blood. When an airplane is in the process of major repair, it

is also necessary to cut it in halves. When the front part is separated

from the rear without the )ise of clamps, the oil pipes will automatical-
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ly stop the oil flow. This happens ueau x Utu "v, f-_allng valvu,"

designed by accessory designers are funclionint.

If we had a cut in the skin, in a short time the blood will coarij-

late by itself. This is due to the action of the blood platelet.. and

coagulin. When the pipe lines in an airplane are damaged, is it oss11

that fuel will continuously flow to waste? No. This will not happen, w.

have our "flow adjuster" at work.

With the continuous rise in flying altitude and speed, the work-

ing condition of the pilot is also continuously turning worse. For x-j

ample, at an altitude of 20,000 meters, the air is already relativeiy

thin. The pressure is only 4! mm mercury column which corresponds to

0.54 of that of the surface pressure on earth which calls for hermetic f
sealing of the cabin, a "caLin pressure regulator" and "safety valve

of cabin pressure" and, other accessories to safeguard that the pres-

sure in the cabin does not become too low. When the flying speed reacti..

twice the speed of sound, the temperature on the surface'of the air-

plane reaches 1171F. Tf air at this hifh tenpprature is directly ]td

into the cabin, no pilot can stand it. This requires then a "heat diV-

sipator," "turbine cooler," "evaporator" and other acces sories tr ext:

cise their- skills.

Thall not mcntion any more examples herb. In ali, at. the tuc-

nical advances of airplanes to this date, the function,; of accessor-,.

have assumed tremendous importance. Their desin and maufacture havw

Lecome one of the most important components In aviation industry.

WELDING?

According to the statistics made abroad in 1962: in the Joining

technique used on airplanes in the world, welding constitutes 30%

while estimates for ten years from now would indicate an increase of

welding to about 60%. The extensive use of welding in aviation indust'v

-2-
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daLes sometime after i955. According to newspaper reports there is

a kind of mid-air refueling plane whlcb has 900,000 welding spots. A

Jet passenger plane has albo about 30,000 spots. In some countries,

the number of spot welding machines used In airplane manufacturing

plants have increased four and a half times .orm 1958 to 1963. At pre-

sent, on an airplane w±th the largest amount of welding jobs, the labor

spent in welding has come to 70% of the total labor. In the assembling

of airplane parts, the main part of welding is spot welding and roll
W 1"
";2Iding. Welding ib applied very extensively especially in the case of

the assemb!Jng of certain stainless steel p.irts. It has replaced rivet-

ing. But, the inspection procedure of welding is more complex and the

mastering of the welding technique is also highly complicated. The

whole picture is still that spot welding and roller welding are more

economical than riveting. They also have the special advantages in the

better outward appearance of the aircraft and the airtightness of the

cabin.

FiTrures 1 and 2 show the equipment used in spot welding and rolle>

welding.

GRAPHIC NOTREPRODUCIBLE '

II
Fig. 1. Spot welding machine.

-3-

FTD-HT-66-799/1+2+3+4

-I

I



PLALSTIC CEMENTING

In recent years, plastic cementing nas

.16

developed to be a new method of joining which

- has gained rapid advances in the airplane manu

facturing industry. According to reports: in

' A.- 1944, structure of metal-to-wood joints have

CM .been used abroad on bombers. Later on, this

Fig. 2. Roller weld- type of plas'.io uiicLi Si alIo used on Jet
ing machine, airliners and jet bombers. There is a bomber

model, the body and the wings of which are 90%

made of a honeycomb structure. Part of this honey-comb structure is

made up of two alrminum plates sandwiched together by a plastic cement

(Figs. 3 and 4). The metal rotating blades of helicopters are classical

examples of this type plastic cemented noneycomb structure.

The testing reouirements of plastic cementing are more in number

and this is one of the drawbacks of plastic cementing. Most metal-to-

metal joints require such testings as fat1 uc, shear, aid impact, ell

In the case of honeycomb structures, besides the above-mentioned tt.:;t:

It has to go through some special testing such as rupture of the cov'v-1

vibration, etc.

In the process of plastic cementing, insptcct ion ,iio'k ' I ! il,

importance. In the airplane manufacturing plant,' (if' many Co,,ntrleo,

strict rules on the inspection of plastic cement.tJ joints are vstat-

lished. In the last few years, the use of supersonic waves In the Ilr-

spection of plastic cemented joints is widespread. But, in the actuati

fulfillment of plastic cementing, the s' iple technique of hitting It

and listening carefully to the sound it produces is still very much ,

use by most inspectors.
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SRAPHIC NOT
REPRODUCIBLE

Fig. 3. One type of borner the body
and wings of which are made up of
90% of honeycomb structures.

GRAPHIC HOT
REPRODUCIBLE Fig. 4. Plastic cemented honey-

comb structure.

THE DEVELOPMENT OF THE HERMETIC SEALING TECHNIQUE

Ever since the appearance of a hermetically sealed cabin suitabit

for flying at high altitudes, there also appears a technique of guar-

anteeing the tightness of the sealing, Prior to thiq, althou)rh certalz,

parts of the plane need to be tightly sealed to prevent the .eepapec,

rain and water, but thee require only rather simple techni4ues. Lat.-

ly, the range of the application of the hermetic sealrir technique

gets to be larger and larger. The area that needs to be sealed also

becomes larger and larger. Practically the cabins of all military

planes and commercial passenger planes adopt this sealing technique.

The wings of many planes have become hernetically sealed fuel storage

spaces, which make them the integral fuel tanks (Fig. 5). Their commot.

characteristic is that through the use of the hermetic sealing tech-

nique and the necessary corresponding materials, the demand of sealln

certain parts is met.

-5-
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GRAPHIC NOT
REPRODUCIBLE Fig 5.Th oion!. ,fte

integral fuel tank in tht-, wlng

of an airplane. A) An Integral
unit of a fuel tank.

There are many methods of hermetically sfalInkz an airplane hut,

in general, they may be divided into three kinds:

1. Surface seal: sealing materlal is pantutd over already ass, ...

parts.

2. Crevice seal: the sealing material Is plug ,;ed Into the 2ru.

between the parts to be joined or betwtuen rivets and -,crews.

3. Mixed seal: combining the two atov methods arid carry out til"

sealing.

The airtight sealing of cabins Is accomplished uy the mixed se:l

m'ethod. But with the contlnun:. -itv-;A,. !,K technlque of :enl -

and the improvement in the seal in mat i:Ial thc ctructural forin'at

sealing Is also continuously tein , l ;rir a fi. F'or exa:C4 ItC, thI. cat-

ing of an Integral fuel tank was 2vl ,ed In the [aot, by pourin',

the sealing liquid Into it after the v hrt iad be.,e n riivete>. L AIh,

to make the sealing liquid flow to every cim t, ' was necessary t.

rotate and turn tho, parts every whlicn way an'd pour out the rvr.a

Ing sealing liquid anrd the (if IA ttv i-. l,-k,,i JrJ.,:. ThIs wL :4,

procedure is very complicated. In the last few years, the structur '

the sealed Integi'-l unit of fuel tarks has become very simple. In .

cases, an aluminum envclope or seallr: plastlc film i.; Installed on t: ,

riveting rod. In other cases, a pure aluminum Kasket is installed at

the rivet. To insure airtightness under simple structural conditior- i

-6-
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],, one c '  the most irnortant deveiopmurn ts  ii thu assembly ttccntLIqu(:

airplanes.

In addition to the above mentioned advances in the assembling

:ttchrilques, ,oldering has also tn very wldt.l,' applied to tio !.u -1

* of airplanes. The principle of soldering is to join the meltlng sold-r-

to the non-melting metal base. The solder is made of such colored me-

tals as copper, silver and tin. Soldering is one of the forms of makirt,

a joint which has been mastered by our ancestors for quite some time.

In the manufacture of airplanes, it is used 'In making electrical con-

nections ef wires, and control systems. It has al-,o been used in the

manufacture of heat dissipators and low pressurt containers, etc. RC-

cently, soldering has also been develped to make Joints of structure6

of stainless steel and heat resistar.t ;andwich structures. But, sum-

marIzing all aspects, soldering still lags behind all the other VorrrIs

of mniking a joint. We jhall not go Into the details here.
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