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Convair-3an Diego

EVALUATION OF NEW MANUFACTURING
PROCESSES AND TECHNIQUES

ABSTRACT

A number of Convair-Sen 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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Convair-San Diego

PROJECT TITLE: Evaluation of New Manufacturing Processes and
Technigues.

STATEMENT OF PROBLEM :

The results of millions of dollars spent annually by the Govern-
ment and the airframe industry in developing new manufacturing pro-
cesse3 and techniques are not always reported, or if so, not analysed
in time 1o effect utilization in current programs at Convelir-San
Diego.

OBJECTIVE :

(1) To investigate Latest 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.

PURPOSE :

To take early advantages of manufacturing improvements, avoid
duplication of efforts and reduce costs.

CONCLUSION AND RECOMMENDATION:

3ee paragraph 6 for the evaluation and action taken on each
problem.

DEVELOPMENT OF PRQJECT:

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.

$.1.1 FPacilities Investigated: (Ref. 7.1l)

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

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

6.2

6.1.1

6.1.2

6.1.3

Facilities Investigated: (Cont'd)

{(2) A heated barrel type rotary drier with 3aw dust
drying media. Colomatic Sales Co., Gardena,
California.

Evaluation: The heated barrel type rotary drier,using

either saw dust or corn cob drying campounds, eliminates

the corrosion problem.

Action Taken: A writtea recammendation was submitted

to Department 8,to request a heated rotary drying unit

for Department 115 Capital Budget. The recammendation

was in support of a Department 115 request.

Problem: Burrs are difficult to remove fram inaccessible small

pessageways and internal blind holes.

6.2.1

2.3

Facilities Investigated: (kef. 7.1)

(1) Dynamic lnternal Hone - Designed and developed by
Convair-Pamona.

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

Evaluation: Both machines pertform satisfactorily, but

Dynamic Internal Hone is applicable to almost all tasks,

while "back-burring’ is applicable essentially to crilled

holes.

fction Taken: Convair-san Diego, at present, does not

have cnough applications to warrant capital expenditure.

If and when demand supports nrocurement, the Dynamic

Internal Hone is recamended for versatility adventages.
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o. DEVELOPMENT OF PROJECT: (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
diasmeter aluminum 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: (Ref. 7.3)

The Fort Worth facility has expended considerable effort
on this problem. A trip was, therefore, mace to observe
and evaluate the work accamplished by their progran.

n4.2 Evalua*ion: Fort wWorth attacked the problem in three
stepr, as follows:

(1) Surveyed all hand finish operations and then acquainted
the factory inspection, tooling and engineering per-
sonnel with their findings.

(2) tEngineering reviewed all drawings for consistency of

finish and deburring rcquirements, and then determined
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o.

DEVELOPMENT QOF

PRQJECT :

6.4.2 Evaluation: {Cont'd)

(2)

(3)

whether all requirements were necessary and realistic.
Planning reviewed operational plarining and determined
whether all deburr onerations were really necessary

in order to reflect engineering requirements.

The thi:id cours: of action was to determine and put
to use the most econamical method of deburring, break-
ing cormers or blending, consistent with requirements
and pecullarities 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 0.01%" as specified
0y kngineering drawing, Fort Worth allowed corner
breaks of 0.005" to 0.025", which would be within a
drawing 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 sautisfactorily for blending machined
surfaces. Large machined aluminum bulkheads, spar
caps and machined fittings of all kinds were satis-
factorily deburred by chemical etch.

Sandblast deburring did not prove satisfactory in

most cases.
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6. DEVELOPMENT QF PROJRCT: [font'd)

6.4.3 Action Taken:

(1) A similar attack to that employed by Fort Worth
is being conducted at the San 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 196l Capital
Budget.

{3) Continuing coordination with Fort Worth was
scheduled to take mutual advantages ol the de-

velomments of both Divisions.

5.5 Problem: No successful tachnique for brazing honeycomb sand-

wicn panels has been developed at Convair-3an Dicgo.

weS. 1

©.5.2

Facility Investigated: (Ref. 7.32)

An electric blanket trazing process ui Con.:.re-rort
Jdorth.

Evaluation: An excellent curved nroduciiOn D L nLas
beern trazed by this method in the Fort Worth pitot
shop. The arrangement consists of a Glasrock reference
niane tool on one s5ide only, strip heaters. the Fort
jcrth Tanmer type braze box, a steel air pressure Lars
and a :estrainiug cover. To accelerate cool down, an

nL.o chanter of masonite was bonded to the lower sive
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6. DEVELOPMENT OF PRQJECT:

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 #MR L-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 same parts to make them acceptable for use.

6.6.1 Facilities Investigated: (Ref. T.h)

The following aluminum heat-treat facilities were visited:

Ryan Aeronsutical Corporation - 3an Diego

Rohr Aircraft - Chula Vista

Lockheed Aircraft - Burbank

Production Heat-treating Co. - Hollywood

North American Aviation - E1 Segundo

Douglas Aircraft - E1 Segundo

Quality Aluminum Heat-treating Co. - El Segundo
South. Calif. Aluminum Heat-treating Co. - Vernon
Aluminum Alloy Treating Co. - Vernon

ACrO Aluminum Treating - Vernon

Ch
Ch
R

Evalnation: 1In order to keep hand straightening at a
minimum. the following practices shoula Ve maintained
as much as production facilities ana production loads
warrants. These practices represent the consensus of
opinions or Convair,and of the sluminum heat-treat pro-

cessors contactea.
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o.

DFVELOMENT OF PRQJECT:

0.6.2 Evaluation: (Cont'd)

(1)

(2)

(#)

(5)

(6)

(1)
(8)

(1)

During the forming of parts, relatively high pres-
sure equipment should be employed to obtain 5000 to
7530 psi forming pressures.

Use salt bath for heat-treating all finished formed
parts with the exception of 000l material.

‘“here gquantity warrants, use air furnaces and spray
quanch for 6061 material.

Hand quench parts where configuration is conducive
to warpage during rack or free fall quench.

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.)

Use air furnaces for parts which =: L0 le worke.
by re-strike or stretch.

Maintain quench water under 90°F.

Div quench parts in a solution (3 parts keroscne tc

o
1 rart trichlorethylene) at -2u to -LU F immo.iatoly
after water quenching and before refrigeration. (The

relatively softer material that results, reduces hLanc
straigntening time.)

Proper racking is of the utmost importance.

a. Lonf anu relatively narrow parts should te

racked in a vertical position, or as nearly
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DEVELOPMENT OF PRQJECT:

6.0.2 Evaluation: (Cont'd)

(9)

(1)

a. vertical as the length will permit.

b. Parts entering the guench water should do so
in a manner producing a minimum of resistance.

c. lack parts to obtain maximum air circulation
in the furnace and water circulation when
entering the quench water.

d. Heat-iLreat operators must be trainea to rack
parts to reduce distortion fram the weight of
the part during the heating cycle ana fram
the water impact forces during the quenching.

c. I a part distorts during heat-treatment, it
shoulc be analyzed to determine the correct
racking.

N The heat-treat operator must uve {'lexible anu
have the desire to change the rucking as :re-
guired to prevent or recuce cistortios..

I /Ji1 actlive inspection is requirea Lo insure
that proper racking is achieved.

Joult air furnace racks with doutle screen tloors,

the cottam rack approximately 1-l/¢ mesh, & to

. Lolow w o second ruck of approximately 3/47 mesh.

The acresns cift™hse  the wate:, ecucing the m-

nuch 0 tne o oarts as they strike the water arling

GLUomAn g Uierety  duc Ing WarTxLTe.
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DEVZLOPMENT OF PROJECT:

6.0.2

0.6.3

fvaluation: (Cont'd)

(11)

Acti

Hand straightening methods should be reviewed with
the aim of reducing lost motion and obtaining the
greatest amounts of production fram each straighten-
ing operation.

¥ngineering requirements should be reviewed to de-
termine if straightness requirements could re re-~
laxed. It is possible that in many instances, re-
quirements are more severe than the application

actually demands.

on Taken:

(1)

(2)

()

Cah

i Verson 'heelon ©500 psi press is included in the
1%1 Capital Budget Brochure for Plant 1. This is

in consideration of evaluation of item one, paragraph

(ST

i recomuendation was submitted to the responsitle

supervision to consider increasin® tne size of the
salt bath, to increase our salt bath heat treat

capabilities.

A project is currentlv in vrofress to evaluate «ip

quenching parts to suu-zero temperatures immediately

atrter wmte:r gquenchine and nrior to normal refricera-

+.on. Tnis pro‘ect is also cvaluating <outle scree=n
tloors for rack quenching.

ACK NG Troceures have teen review::, New I'ACKS
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s. DEVELOPMENT OF PRQJ:CT:

SRRV

A~ction Taken: (Cont'd)

(%) have veen installed and efforts to rack parts to conform
with the best techniques are being followed. A recam-
mendation has been made and drawings have been obtained
to incluce illustrations of recommended racking and
handling of parts during quenching in the M.P.5. on

aluminum snlution heat-treatment.

.7 Px‘oblg'in_: ecent develomments in the high energy forming fied

at For* Jorth have not been assimilated to supnlement Convair-

“un Tiero's hich enersy formine develoment.

el

facility Investigated: Convair-Fort Jorth (“ef. 7.5).

valuation:

Inmavak ~velomrent is currently centered around deter-
minine the ram speed. This is :one btv tracing the pro-
gress of the advancing ram on & constant speed circulating
graph from which milisecond tim~ incremepts snow the rum
advance. The graphic results can be reati.. analyzed anc
the ram speec calculated. The resulting idata is being
used to rain more knowledge c¢f tne mechanics of tension

crack tomation, which develons in the extiusion vrocess.

4
o

iame nrodnetion work is conuaucted by the fort

‘orth Hi-Vo-Pak facility. Yomire, trimminc an: »iercine
L3 oo qete o gin~le pveratic . essentiallv free of

‘urrs.  The parts formec arc Jor the =570 airveral*.
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. (font'a)

DEVSLOPMENT OF PRQTECT:

6.7.3 Action Taken: Convair-san Diego has some

similar narts

used on the present procuction aircratt which a:¢ being

studf‘ed in the light

The Kodak Maskinz Process has not been

6.8 "roblem:
possible capital investment
Convair-3an Diero.

Facility Investigated: Convair-Fort

€valuatiqﬁ: Kodak Metal

factory at the present state of develomment.

only small 4" x ©
gree of success.

Kodak Co. Port Jorth work on

ractory. Fin holes in tnhe maskants an<

reacted with the etchants allowe: the

the metal under the maskants. - vtens

work is still required nefore thr nro~ =
to

~roguction work. Practicall:r nun wo

cuctes on complex curvature camnonenis. v

the Kodak method would offer the &reatest

Action Taken: It was recammendeo trat o

titure e mage at this time wecause he v

sufficiently evelovei. 7t was -»st.rat”

rrash nrocram could nat advance this

nnint of exnenditure befere the

11

yorth.

panels have been mask~:

larser nane (s

iimt

=~tchant

ceve lnnmernt

of the Fort “Jorth develoments.

evaluated nac

a

to supplenent chemical milling at

(vef.

7.0)

~tch Kesist has proven unsatis-

To cate.

with any ie-

These panels were made at ¥Yastman

waS unsatis-

mst whiich

o nit

veloment

ol

oL VIR

notential.
cuc.stal o xoon-

Heess [(toan-

wnat o even o on

ty 8

noxt fiseql vear,
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DEVELOPMENT OF PRQIECT: (Cont'd)

©.9 Problem: Convair-3an Diego has not utilized the solutions of
industry-wice protlems presented at Technical 3ociety Conven-

tions.

6.3.1 Facilities Investigated: SAT Convention in Los Angeles.

(Ref. 7.7)

6.9.2 =valuation: From paper presentat.ons attendea 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.0.B. Chevron Jjoints for thir sauge metal
fusion welding. This type joint is self-aliguinge

and has a uniform burn-down which rermits better arc

rontrol.
(%) Use of a super coole: ‘orch ant ra~wmid g&s to h=l)
refine the grain structure in tnc wel . 2 we. =7

is passed through ligui< nitrogen anc rearues tne
workpiece at about -130°F.

(%) The successful fusion welding of toil mctals rorendis
in pvart, on the thermodynamic propertiss i the weld-
ine arc. Variations in work hardening of certain
3tainless 3teels, surtace scale, neignt of buir-.nwn
tflanges, power input and general non-unifomity of
the metal causgse arc wandering. These effects sn01l”°

be studien guantitativ.ly.



DEVELOPMENT (¥ ™0™ CT:  (Cont'd)
~.3.2 -valuation:

{5 Foil seem weldine - a rapid metiod of :ut welaing
on a s~am welder.

()) “orming of refractory metals in inert atmosphercs.

(7) Develoument of low cost, zee througn, plastic inert
gAs Musion welding chamcers.

(8) “valuation of methods of lot segregation of refractory
metals to e used for fomming.

(4) Peveioment of hot-riveting of refractory metals.

(10} _vaeluate effect of forming conditions on refractor:
netals (stressed vs. non-stressed, notch sensitivity,

temperature, etc.).

—
o
—

N

“valuate use of titanium and refracic.y wetal alloys
as nigh temperature brazing materinls for ... uc-icn
vacuaum brazing issimilar refractc.y - LS.

S, 4% Lction Taken: To date, Pro'ect Fequestis nave Leen Lre-

a

nares to ffarther develon items . soe -

Ter 7. Poodancio L) hL leitn, o June Loy Trip oreport, -1l
o Convalir-"mmong, T 1ilornia and Colomatic © 1les Tn,, Gardera,
Talitornia.

.- . L. moes to . L Tanglois, 2 TJuly L wy Trip hepovt to

Yiisty Thare  ooviy, Los nceles. Califormia.
Yo Geral. L sl ion oo Teathyy o Taly L eenos U ol T [ e
Tonve LT s Ll e €0 to uly L.
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7. BIRLIOGRAPHY: (Cont'y)
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