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ABSTRACT

A number of Convair-San Diego production problems are outlined.

Facilities which were investigated in an effort to solve the problems

are listed with the evaluation and action taken by Convair.
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1. PROECT TITLE: Evaluation of New Manufacturing Processes and

Techniques.

STATEMENT O PROBLEM:

The results of millions of dollars spent annually by the Govern-

ment and the airf-ame industry in developing new manufacturing pro-

eesst and techniques are not always reported, or if so, not analysed

in time *o effect utilization in current programs at Convair-San

Diego.

3. OBJECTIVE:

(1) To investigate itest techniques and facilities used by other

manufacturers in the solution of selected current or potential

production problems.

(2) To set up a controlled experiment, if necessary, to varify the

results of investigations and to incorporate beneficial results

into production or future planning.

4. PURPOE:

To take early advantages of manufacturing improvements, avoid

duplication of efforts and reduce costs.

5. CONCLUSION AND RECNEIRWDATION:

See paragraph 6 for the evaluation and action taken on each

problem.

6. DEVELOPMENT OF PROECT:

6.1 Problem: In our present practice, corrosion is frequently en-

countered on barrel finished parts that have been hand dried

ty forced air blowing.

6.1.1 Facilities nvestigated: (Ref. 7.1)

(1) A heated barrel type rotary drier with corn husk

and cob drying powder - Convalr-Pamona.
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6. DEVELOPMENT OF PROJECT:

6.1.1 Facilities Investigated: (Cont'd)

(2) A heated barrel type rotary drier with .aw dust

drying media. Colormatic Sales Co., Gardena,

California.

6.1.2 Evaluation: The heated barrel type rotary drier,using

either saw dust or corn cob drying compounds, eliminates

the corrosion problem.

6.1.3 Action Taken: A written recommendation was submitted

to Department 8, to request a heated rotary drying unit

for Department 115 Capital Budget. The reccmmendation

was in support of a Department 115 request.

6.2 Problem: Burrs are difficult to remove from inaccessible small

passageways and internal blind holes.

6.2.1 Facilities Investigated: (Ref. 7.1)

(1) Dynamic nternal Hone - Designed and aeveloped by

Convair -Pomona.

(2) "Back-burring" machine at Convair-Pamona.

u.2.2 Evaluation: Both machines perform satisfactorily, but

Dynamic Internal Hone is applicable to almost all tasks,

while "back-burring' is applicable essentially to drilled

holes.

6.2.3 Action Taken: Convair-3an Diego. at present, does not

have enough applications to warrant capital expenditure.

If and when demand supports procurement, the Dynamic

Internal Hone is recomnended for versatility advantages.
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6. DEVELOP4ENT OF PRQIECT: (Cont'd)

6.3 Problem: Convair is unable to make 2D or less bends in thin

walled high strength tubing.

6.3.1 Facilities Investigated: (Ref. 7.2)

(1) Kilsby Tube Supply - Los Angeles.

(2) Aeroquip Mfg. Corporation - Los Angeles.

6.3.2 Evaluation: Bending of high strength tubing has not

been sufficiently developed at the facilities investi-

gated. However, a unique method of bending 1 inch

diameter alminum tubing to 2 inch diameter bends, using

rubber mandrels) was inspected.

6.3.3 Action Taken: A Project Request is in preparation to

evaluate the rubber mandrel method of bending aluminum.

6.4 Problem: Excessive hand finishing of detail parts lends to a

high-cost, low-quality end product.

6.4.1 Facilities Investigated: (Bef. 7.3)

The Fort worth facility has expended considerable effort

on this problem. A trip was, therefore., mace to observe

and evaluate the work accomplished by their program.

PD.4.2 Evatua'ion: Fort Worth attacked the problem in three

stepr., as follows:

(1) ;urveyed all hand finishn operations and then acquainted

the factory inspection, tooling and engineering per-

sonnel with their findings.

(2) ngineering reviewed all drawings for consistency of

finish and deburring requirements, and then determined

3
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6. DEVELO4EWT OF PROJECT:

6. 4 .2 Evaluation: (Cont'd)

(2) whether all requirements were necessary and realistic.

Planning reviewed operational planning and determined

whether all deburr onerations were really necessary

in order to reflect engineering requirements.

(3) The thid course of action was to determine and put

to use the most economical method of deburring, break-

ing corners or blending, consistent with requirements

and peculiarities of each part. Present methods of

deburring and blending are as follows:

Barrel finish Sand blast
Chemical etch Hand finish and hand deburr.

Fort Worth makes every effort to use barrel finish

to the fullest extent.

After analyzing corner breaks of 0.015' as specif.ed

Oy engineering arawing, Fort Worth allowed corner

breaks of 0.005" to 0.025", which would be within a

draw-Lig tolerance of 0.010". A three minute im-

mersion of aluminum parts in a chemical etch solution

would produce a 0.005" corner break. Chemical etch

also performed satisfactorily for blending machined

surfaces. Large machined aluminum bulkheads, spar

caps and machined fittings of all kinds were satis-

factorily deburred by chemical etch.

3andblast deburring did not prove satisfactory in

most cases.
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6. DEVELOPKENT OF PRO(CT: ront'd)

6.4.3 Action Taken:

(1) A similar attack to that employed by Fort worth

is being conducted at the Sari Diego Division in

reducing deburring costs. A reduction of 6 men

in the deburring area has been effected by sub-

stituting barrel finishing.

(2) Additional equipment, including a heated barrel

tumbler drier and a mechanical belt sanding ma-

chine, has been included in the 1961 Capital

Budget.

(3) Continuing coordination with Fort Worth was

scheduled to take mutual advantages o the 6e-

veloTnents of both Divisions.

-5 Problem: No successful technuique for brazing honeycomb sand-

wicn panels has been developed at Convair-San Dicgo.

u.5.1 Facility Tnvestigated: (Ref. 7-3)

An electric blanket brazing process -,, CoT. ,.v-:.ort

Jorth.

U.5.2 Evaluation: An excellent CuVer )roduc .oz, ix r, .

been Lrazed by this method in the Fort Worth piLot

<hop. The arrang9£ment consists of a (;Lasrock 'eference

TIane tool on ore sice only, strip heaters, the Fcrt

lorth fwicr type braze box, a steel air pressure la7

and a f'sti'ainir.i2 cover. To accelerate cool down, an

.r l" rv..crite 'was bonded to the lower sic

5
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0. DEVELOPMENT OF PROJECT:

6.5.2 Evaluation: (Cont'd)

of the Glasrock reference plane, which had air passages

through the tool to grooves on the face next to the

braze box. A relatively inexpensive electrical power

supply and control is reguired to operate brazing sys-

tems of this type.

6.5.3 Action Taken: Fort 'Worth report #FR 4-251 was obtained

and submitted for further evaluation, for possible future

applications.

6.6 Problem: The quenching phase of aluminum heat-treatment causes

erratic distortion which necessitates extensive hand straighten-

ing on scme parts to make them acceptable for use.

6.6.1 Iacilities Investigated: (Ref. 7.4)

Tne follow-ing aluminum heat-treat facilities were visited:

RJan Aeronautizal Corporation - San Diego
Rohr Aircraft - Chula Vista
Lockheed Aircraft - Burbank
Production Heat-treating Co. - Hollywood
North American Aviation - El Segundo
Douglas Aircraft - El Segundo
Quality Aluminum Heat-treating Co. - l Segundo
South. Calif. Aluminum Heat-treating Co. - Vernon
Aluminum Alloy Treating Co. - Vernon
Aero Aluminum Treating - Vernon

6.6.2 Evaluation: In order to keep hand straightening at a

minimum, the following practices shoula be maintaLned

as much a, production facilities and production loads

'.rrants. These pra-tices represent the consensus of

opinions of Convair, and of the aluminum heat-treat pro-

cessors contacten.
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0. DFVELOWEYT OF PROJECT:

o.6.2 Evaluation: (Cont'd)

(I) During the forming of parts, relatively high pres-

sure equipment should be employed to obtain 5000 to

7500 psi forming pressures.

(2) Use salt bath for heat-treating all finished formed

parts with the exception of u'0l material.

(3) 'Where quantity warrants, use air furnaces and spray

quench for 606l material.

(4) Hand quench parts where configuration is conducive

to warpage during rack or free fall quench.

(5) Where free fall quenching is used, a drop of one to

four feet produces the most satisfactory parts.

(Many hand quench operations are in the free fall

category.)

(6) Use air furnaces for parts which .- to Le worke,

by re-strike or stretch.

(7) Maintain quench water under )0°F.

(8) Din quench parts in a solution (3 parts kerosc;e tc

1 part trichlorethylene) at -2- t -)0, F itmn - t, ly

after water quenching ana before refrigeiRtion. (The

relatively softer material that results. reduces ,ianc

straiv ntening time.)

()) Propter racking is of the utmost importance.

a. Loni anu relatively narrow parts should be

i-acktd in a vertical position, or as nearly



0. DEVELOP4ENT OF T130TFCT:

o.u.2 Evaluation: (Cont'd)

()a. vertical as the length will permit.

b. Parts entering the quench water should do so

in a manner producing a minimum of resisat~nce.

c. 1:ack parts to obtaii maximum air circulation

in the f'urnace and water circulation when

entering the quench water.

d. Heat-- reat operators must be trained to rack

parts to reduce distortion from the weight of

the part during thv heating cycle aria from

t:,,e watei* impact forces during the quenching.

e. If a part distorts during heat-treatment, it

;houlo be analyzed to aeterminic tuhe correct

racking.

The heat-treat operator muist Le iilexible nEui

hiave the desire to change the raEcking as -

qu± red to prevent or re cc2 6distortio>..

;,ii active inspection is requirea to insurt2

that proper racklnf is acnieved.

(1))iu~'air 'urnace racks with uouble screen floors,

tiit cottorn rack approximatelY 1-i/c mesh, -''to

. -!Ou SeconG ruck of approximately 3/4 mesh.

T',:- £c:--e toe ,a*_t_ , e:ueiniz the Im-

L4tC :V~re oat5 I1, t:iev, 3trjkc, thie water iur.n
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6. DEVZLOPMEr OF PROJECT:

6.6.2 Evaluation: (Cont'd)

(1i) Hand straightening methods should be reviewed with

the aim of reducing lost motion and obtaining the

greatest amounts of production from each straighten-

ing operation.

(12) Engineering requirements should be reviewed to de-

termine if straightness requirements could Ie re-

laxed. It is possible that in many instances, re-

quirements are more severe than the application

actually demands.

o.b.3 Action Taken:

(i) A Verson 1,heelon 65 XD psi press is included in the

i96 Capital Budget Brochure for Plant 1. This is

in consideration of evaluation of item one. paragraph

' ). .2.

(2) A ;-ecomnendation was submittea to tre responsible

supervision to consider increasinq tue .;ize of

salt bath, to increase our salt batb heat treat

caabilities.

( m oroject is currently in progress to evaluate ;ip

quenching Darts to su,,-zero temperatures immediatel,

aft-i 'te,, qucc, in,, a.1 -ror to normal refr'lera -

-on. 7nis nro ect is also evaluating :out le scie, n

oors o>, rack quenching'.

' ack ir ,,ioce'ru.'3s have t !en review' -i. Nrw racKs
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DEVELOPiMEW OF P GJ-'CT:

b.-i A'ction Taken: (Contad)

()have been installedI and efforts to rack parts to confoin

with the best techniques are being followed. A reccm-

rnendat ion has been made and drawings have been obtained

to incluce illustrations of' reccwended racking and

:iand'linov of narts du rin' quenching in the M.P.2 . on

aLuninui sol~itIon heat-treatment.

r7 roblIem: - ecent develoments in the high ener~v formiing field

at Foy- .:orth have not been assimilated to suonlement. Convair-

_n 7lieos hi".h enerpr'y forminr, (eveloan-nt.

.. 1 1 aility Investigate6: Convair-Fort <orth (-ef 7.5).

".2 -valuation:

FT.-naoak velorrent is CUr'-entl,,i centorp,; aroundI r:ete-

miriinw the ram speed. This is :one 1,.y tracinF, the pro-

p-ress of the advancing ram on a ronst, rr' speed_ circulating

graph frc'i which m~lisecon", tim'n- inc re"'rls -iow I'ie rurn

advance. The graphic results (-an bp-e~I.an~e anr_

the ram speed calculated. IThe resulting bl±ta is beinfo

use' to qain nore knowledge c.1 -tt echaniics of tension

crack t'o-ration. which develons n the exti-uslon rr-ocess.

cxne, ~roi iotfon wo.rk- -s conmi, cteOb the Fort

*or-h -Ii -Vo-Pak Vaility. P-orr-r", trimmIn'' ztax. ircii

.. . -iso1. if-r' ssentiallv fr,'e of

'ur.S. 7he parts tormc ar( ,.o;, tit' !Al'( Carr, .
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6. DFVP LOR.EN OF P'P(ITECT: (%onto)i

6.7.3 Action Taken: Cunvair- an TFiefyo has sorne similar r rts

used on the present prouuction aircraft which aec toir,[

stud'ed in the light of the Fort -'orth (leveloprents.

6.8 Iroblem: The Kodak Maskinj Process has not heen evaluater, rs a

possible capital Investment to suppLement chemical milliri,. at.

Convnir-.3an Diego.

u.8.1 Facility Investigatean: Conwair-Fort 14orth. (FPef. 7.o)

6.6.Q valuation: Kodak Metal '--tch Pesist has nroven ujnsatis-

factory at the present state of nevelornent. To cate.

only small 4" x 6- panels have heen rnsk,: w-ith any -

gree of' success. These panels were marie at 'tztan

Kodak Co. Fort worth work on 1.arrr nan -1. was .nsatl-

factory. Fin holes in tne maskants anr! J lst

reactec with the etchants allow tnt -tchant tr nt

thf. metal under the rnaskants. ~".ns'.;lrit

work is .tiil required rrefore thr, nro- -u ~

to -roluction work. Practical] -: !i,

, ctte on complex curvature comnonnts..

the Kodak method would offer the wroatest )o t-)t'~

6.8.3 Action Taken : It was recmende(. t'atllI

itur, naie at this tin' ,,cnaj~- t' cn

s'ilficientlv iev ' oi*: . wa.-; -- t oyet -. rl ~~'

crasqh rnmr&M coull ri nt q,!V ana" thi~s I -r -

on of' exn~e-ltji~r- tefore the t'tf elxe'
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o. DEVELOFMET OF PROlCT: (Cont'd)

o.) Problem: Convair-3an Diego has not utilized the solutions of

industry-wioe problems presented at Technical 3ociety Conven-

tions.

6.,)1 Facilities Investigated: S3AE Convention in Los Angeles.

(Ref. 7.7)

6.9.2 Lvaluation: Fram paper presentations attende-, at the

convention, the following potential proposals are under

consideration:

(1) Use of titanium backup bars for fusion welding to

help obtain a narrow weld bead with good uniformity

and less workpiece aistortion.

(2) Use of B.O.B. Chevron joints for thir auge metal

fuasion welding. This typoe oint is self-alig7iing

an,! has a uniform burn-down -which :ermits better arc

ontrol.

Use of a super eioole :arcn an-: w-ri cas t- ihnlp

-efine the grain structure in itne e. well -.

is pass-d through liquid nitrogen an,. ra:.,s tie

workpiece at about -13F.

(,) The successful fusion weldingv of foil mctals ,,r.:rn.s

.n part, on the thermodynamic pro Drtis c-, tne w-'( -

in arc. Variatlons in worK .Je.nine of certair.

3tnlnless steels, 6urt'ace scale, tieiintv of u:r'-r

:lanwes, power input and general non-uniforrnity of

the mtal cause arc wnlerinr. These "ffeets sio:l-I

be studie: quantltativ, ly.



( Fe)Fil1 sem 'w1d ing a rapid met:ok] of' ut ei

or, a s-awr w.elder.

) o-minp, of' ref'ractory metals in inert atmospheres.

(72 eveio.znent. of low cost, tePtroiigf, pla3tic inert

rR2-.O- VelC 'iji:IF clnarners.

(8) -<valiation of methods of lot segrepation of' refractory

metals t.0 e~ usen. for fo-ming.

(2 Cvc-lopmnt of hot-riveting of refractory metals.

--v) aluate effect of fonning conditions or, refractor',

.mttaLs (stre3seu vs. non-stresstei,, notch sernsiti~ritv,

temperature, etc.).

(':1) 'valuate use of titanium and ref'raec-rveta alloYs

as nigh temperature brazing inate.-ias for :

-ac;u ,rzn Is-;imnItar -, fract(,-c - -. s

~ *.rLorTake-n: To cate, Prjc equest, . hava~ I

)a"to firther Ievpion itePms r- Y- -

P. -E-n, ~ t:: ii.. Js:. I t, -); Trip reTort,

o.0 v - 7'ro'a , 1' i 2o:-na i :.,: "olormat ic le .Thr3

it ornia.

303 o .!B:.JIOiS, ' y I o,.; Trio L)L)m't to

3, -1"" y, os r..I: .Clifo.rnIa.

--- vr- T, i' v * u
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