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PREFACE

ol

This is the seventh monthly progrese repcrt on the pro-
gram for "Development of the A]_.l:-je_lded Common Bulkhead ."
- This work is being done for thé Rational Aeroneuticy and
7 Spece Administration, George C. Marshall Space Flight
Center, Huntsvilie, Alabama, under Contract KAS 8-1169%6,
: dated 30 June 196%. Tais report covers the périod frem
1 Jamiary through 31 Januery 1965.
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Section L

INTRODUCTION

The objective of this program is to develop &n alternate :iarmfa.cturing concept
in vhich both faces of the common hulkhead are sinmltaneo{l‘sily welded from
hoﬁeyconb sandwich segments tc simplify nanufacturing of common bulkheads for
Saturn V upper stsiges. The general apprcach that will be followed is to fab-
ricate gore segments and & dollar segment (skips plus core) sad simultaneously
weld the ineiée and cutside seams for all welds (the meridian weld, the dollar
weld, anc, tue bulkhead attach-angle weld). Simultansous welding of the inside
and the ‘cutside skins is essential to the miniwizaticn or <limination of
distortions. '

The progrem will follow a three-phase approach.

Phase I - Joint Design and Development -. The objective of Phase I of

the progrem i{s to analyze thorcuguly the theoretical and practical
“aspects of the all-weided segrented bulkhead concept and to develop the
attendant fabrication and inspection processes and technigues.

- ‘ Phese 1T - }innufacturing and Test of the 18-Ft. Bulkhead -- The ovbjectives
of Phase II are (1) design, fabrication, and modificaticn of manufacturing
tools, and (2) fabrication and inspection of an 18-f¢.-dia. common bulkhead.

) ] Phas;s' II1 -~ Preparation of the Test Plan and Manufacturing Specifications. --
‘The objectives of Phase III are (1) preparation of a bulkhead test plan to
7% establish the reliability of the all-welded bulkheed with bonded honeycomb
- sore, and {2) initiation of manufecturing specifications to define the’
m._s.nufactnrihé techalques ‘thatu will be used, end their attendant limications,
for the manufaccure of the 18-£%.-dia. bulkhead. -




The following sectlons of this report describe the work accomplished to date

(Section 2) and the work planned for the coming month (Jection 3). Within

each of these sections, the discussions are arranged accoréing to the phases

and tasks outlined in the nontract work statement. A discussion is presented
~of the accomplismments for the report period, the results obtained, and the

analysis and interpretation of those results. Also included is s discussion of

the provlems encounterec, their possitle effects on the performance of thé pro-

' gram, and the proposed corrective actions.

Therpulpose of this report 1s to describe the progress that hes been made on

the program during the past month.

%
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Sectic

B WORK ACCOMPLISHED DURING REPORT PERIOD

The. schedule for the entire prcgram is shown in Figure 1. The soiid black bars

-2 represent the progress to date on each task. Only Task 1.2.1, Flat-Panel Tests;
Task 1.2.2, Sandwich-Panel Tests; Task 1.4, Establish Manufacturing Plan; Task
1.5, Establish Inspection Plan; and Task 2.1, Design of the Full-Scale Bulkhead,

. were scheduled to be under way at this time. Task 2.1.1.1, Meridian Welder

v Modification has been started shead of schedule. As of 1 February 1965, as

; shown in Figure 1, Task 1.2.1 is six weeks be1ind schedule; Task 1.2.2 is one
weekx shead of schedule; Task 1.4 is complete; Task 1.5 is four weeks behind

§ -  schedule; and Tasks 2.1 and 2.1.1.1 are three weeks ahesd of schedule.

The completion of Task 1.2.2 1s dependent on the modification of a welder. The
Change Order ’cb accomplish this modificaticn huas been received and the modifica-
1 tion eq_uiﬁment— ordered. This equipment is scheduled ‘tc be shipped to Douglas

on March 5, which will incur a 12-week delay in the completion of Task 1.2.2.
This situation is discussed in more detail under Task 1.2.2 below. T2 schedule
(Figure 1) has not been revised to reflect this change in the progrem.

I m), o

Progress to date is diucussed in more detall in the following peragraphs, which
are arranged According to the task numbers shown in Figure 1.

Tagk 1.2.1--Flat-Panel Tests .

-'Duriﬂg' the month of Jaﬁu‘ary, an equipment. failure in the fatigue testing machine
resulted in poatponmg the campletion of the fatigue testa. Repair parts have

_ been o:vlem from suppliers in the Bast, hawwer, a delivery date has not yet
been established. mese fatigua tests will be resuned as soon as the esaentia.l
m pnrha ‘are raceived‘
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;g Tasx 1.2.2--5andwich-Panel Teste

Manufacture of the sandwich panels for this tasgl are complete and ready for
welding. However, sirultanecus welding of the joints cannot Ve completed uatil
welder modification s complete. This welder modif'tcation is described in
SM-48112, "Development of the All-Welded Common Bulkhead,” Monthly Report dated

1 Decenhey - 21 Necember 196L, Task 1.2.7.

Tae simultaneous welding of the sandwich panels wac orizinslly scheduled to

begin on January 3. The moiification equipment from Sciaky Krothers, Inc.,

will not be shipped to Douglas until March 5. Fcur weeks will be required after
March 5 to install the equipmernt in the welder, check it out, certify it, and

be ready to initiate sandwich-panel welding. This establishes th~ start of

panel welding as April S, 12 weeks after the original scheduled dete of January 8.
Whe remainder of the program will be rescheduled to reflect the change. Every

effort will be made to pilck up as much of this schedule slipp <& as possible.

Task 1l.h--Establish Manufacturing Plan

A ‘ . This task outlines the operatiionsl sequences, tocls, equipment, end procedures

l(: used to manufacture an all-velded segmented commnn Ha'stes? The manmafacturing
sequence, Figure 2, shows the fsbrication or Zztziis and bulld-up of sub-assemblies
through final assembly.

The manufacturing sequence begins by siretch forming the gore segments, .. -G
treating, final stretching, rough t: Laming and sging; these operatlons «  ar-
formed on existing S-1IV tools. Deep-e¢.~r mlliling of the segueat will ru » 2
new etcli-nill templates.

. After anodix 4‘reatment, the gore segmeni: are seni to tiae bonding ace: S -

; the forward and af't bulkhead segments ars «*.b cleaned, the fiberslazs ' ,gycomd

. core 1s cut and fitted, and the honeycomb, Io—:.=d and aft Lalokyr - ents are
assembled. TFillers for positioning the honeycuom: cive zce sty . - n all four

sides of tac szgments and are indexed to tne skins Ly tunii~g bh'ne. The assembly

; ) _is then btonded together in the heat and pressure vessel, boadl ., ihree or more

éﬂ ‘ segments at a time. The fiilers are then removed; the bonded sogments are trimmed -

’ _ ou the sides using existing S5-IV tooling, with the exception of s new cutter.
-Tﬁéwattabh‘rings for the forvard and aft domes are stretch formed on reworked

o s 4
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(P form dies, with new gripper jawe being rejuired for the stiretch preess. The

- attach angies are 2ow trimmed and welded inio a ring. Th» attach rings are
checked and straishtened, then mach:ned on the Niles Boring Mill. 7Tpe forward
and aft atcacn rings, after machining, are set an and welced iogether on the
10X tank welder. ~he bonded bulkhead segments ave now ready for welding. They
are located in the meridien welder by the tooling holies. This tool will bte
revorked to ellow for the greater thickness of the bonded segments end to
accormedate cut-of-positicn welding and simultanevas welding of the ianer and
uter seams. A suppcrt Tixture will De bulii to cupport the torch for the
insiée weld. Tris flxiure will protrude through the platform of the meridian
welder. A stard will be Tabricated to support the torch for the cuteside weld
and, 4n addition, will support s ne§ cutting tool for trizsing the doliar area

and the (Tastor after the meridian welding is ccupleded.

Tbe forward gnd aft dollar “J.‘.‘C;S will be stretck form med, heat t“eeted, fingl
stretched, rough trimmed, aged to T4, deep-etch milled and anodized, using
existing tools aud facilities. Tae core for the doliar assembly 15 fitted,
Yo trimmed and assewbled to the plates. The filiers will be ianstalled and the
(: ‘assemblv_is indexed together and bondec. The aollar assembly has a final trim

and is Shipped to “he weld aree. ] -

] The dollar is u?en ‘welded to both sides of the bu ..zmead-omd anecusly. A new
support Is required for the inside torch. The yulkhea,a is then removed from
." - ° the meridian welder end the welder 4s reworked to accamodate the welding oA

.the sttach angles to ‘the dommon bulkhead. This rework is guite extensive and-

) entails removmg the supporting structure for the done and adding suppsrt

“stn.ctare’for holding the dome and attach. a.hgles in a position w:(th the forward

- o end oi‘ *he dune dcwuwards. The. attach angles sre.simulteneocus .u' welded to the

: D 1nside and -outside of the bul&head‘ The .-.n_tegre;l chill bars are macnined-off
* .. of all welded Joints while in the mer‘diq.ti welder. After this machining 'op‘em‘
R tion, the bullfhead is ipstalled on the N'Lles Boring N:ll for ma.chming the

o

kface of the attach angl‘,s, This ccn@:letes the fabrica*ion of tune 'common T

WW
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Completicn of the vreiiminary manufaciuring pien, Task 1.4, ellows the initiaticn
of the associsted inspection pian. This rlan is scheduled for commletion in
March and a first-cut will be reviewed Za mid-Februwry. “re rhjectives of this

=3

task are toc establish I:specticn rejuiremenis and lest methods te be used during

and 2fter the ~cnsiruction of the i&-‘t.-2ia. oulxhesd.

Tasg 2.1--Design of tne Full-Scelie Bulkhead

The design of the fuli-scale bualkheed hes progressed as far 5 possivle at ihis
time. Dimensional contrcl drawings showing joint arrangement for afi attach-
rings, dollar-plate jcint location and zeneral controlling dimensions have been
:eléased to the Tooli~g and Picnning depsrtments. - Belease ¢f these drawings
anttorizes (1)} the design of rajor tool modificaticns, and (2) the initla@ion
of the manufacturing plan for the bulkbaau. Tecl design will now be completed,
ané actual tool modification will commenc: when the manufacturiag plan is

complete.

Time critical materials necessary for the bulkkeead fdbricétion have been ordered.
These materials include the special-sized siumimum sklns for the forwerd. and '
aft facings of the gore segments, the sreclai-ccntourea HF° honeycomb core, and
two new ex‘tmsfons for the rings whica attach the bulkhead to the aft doume.
Anticipated delivery is nine-ten weeks for the skins and six wevks for the core

and extrusions. - . ' - T

Task 2.1.1.1--Meridian Welder Modification. .

During the pés- mopth, partizular emphasiS'was—pls”Pd oﬁ tﬁeipossibili?y of using _
'the meridian welder ‘to weld the attach rings _to the bulkhead, This may be'a
significant developmert 3 in the origm&l plan, the attackh rings were 1ntended

to be walded to the bulkhead using tne b-IV OX welder. Modit‘ica*lon of the S
LoX welder to accomplish this task represents the ..a.rgest single item of tool

- modi"ication and vas estimated to require gp‘ororinate]y, 3100 man hours. S:lnce i

o

the merldian veliler. is beiug modiﬁed ra.the; extensively, it u\ay be, siupler to
J.ude t,he ca.pabilit:f of welding the a‘ctacn ﬂ 'm,in the peridian welder mthar .

than 'nodiiy t.he 10K )relder. i\xrthemore, tne IDX welder 10 cun‘en*’ly ‘being uaed,

< gee %k up" work on the S-IVB bu]khead&and mcdirying 1t roz- £nis progmn may

o- - “
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ipterfere with “re S.I'7 program achednle, or cur schedule. or these ressoas
then, this concept will be evaluated zarefully .2 the 2ost of this modificaticn

compared with the ccst of LOX welder mocification.

As of thnis writing, design concepts to accomplish el the bulkhead welding or

the merii’an welder are progressing setisfe~torily.

~
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pn‘ing the inqnt_h of February, the design of the wzider modificat?on will be

be complete.

Section 3

ACR TG se ACTOMPLIGHED ZURINT COMING MONTH

Task 1.2.1--Flat-Panel Tes’s

Durin: the next month, it is anti:zipeted that lesting equipment will be
revaired and <this task completed. There remains only ten Feotigue specimeus o
be tested, reguiring cnly sbout one day of actusl testing time. Onrce the

3 g V &

testing machine is In operation, ithis task will be rapidly completed.

Task 1.2.2--Sandwich-Panel Tests

The final milling cperation of the sandwich parts w11l be compleied eariy in

» February. These parts will now be ready for simultaneous welding developmert

tests.

Tagk 1.5--Establish Inspection Plan

During the next month, work will proceed on the first cut of the inspection

plan, scheduled. for cozpletion by mid-February.

Tark 2.1--Design of the Full-Scale Bulkhead

Duriag the coming mbnth, this task will continue with the release of the drawings
for forming both the forvard and aft sxin gore segments Qnd the ring-assemblies
for attaching the faces to the aft dome. This tesk is necessarily curtailed

due to the necessity of knowing exactly whichijoint (integral ghill or external
chill) to plan for. However, the drawings will be cafried as far as possible

to allow tooling and planning operastionz to continue on s  dule.

Task 2.1.1.1--Meridian-ﬂelﬂer Modification

<

continued. By the end of February, the basic layowt of the modification will

-






