VOLUME 25
WINTER 1882
NUMBER 1

| THEM.C.GILL
TmEl DOORWAY

M.C. GILL CORP, 4058 EASY ST, EL MONTE, CA 91731 - PHOMNE B18-443-4022 - TELEX 67-7467 » FAX 818-350-5880

SANDWICH PANEL REVIEW...PART 4

I SEE YOU TRIED, N
BUT IT'S NOT AS GOOD
AS GILL'S

BE REASONABLE,
GILL HAS 46 YEARS'
EXPERIENCE.




GILLWICHES ARE OFF THE
MEMNU UNTIL T GET SOME

Helpful Hinits About Sandwich Panels

Introduction: This issue of the M.C. Gill Doorwey is Part 4 and the final issue in our Sandwich Panel
Review series. Part | dealt with a general overview of sandwich pevels and their components; Part 2 covered
the same subfect matter but in much greater depth; and Part 3 explored some of the prelfminary design
calculations necessary for desigring panel consiruchions o meel hecfic applications, Part 4 brings fopether
ricdated Helpful Hints articles that bave appwared in past Doovieays. Our readers bave told us that the
Helfpfal Hiveds are very resefid reference materials, and bacing them incorproratd tnbo o s showdd make
e dowebly Beltsfiel, IF vou did not recedve any or all of the frevtows issues of (s series, [(Wease comtact ouwr

i

Marketing Services Departvient and we will be pleased to send theme to you,

CALCULATING WEIGHTS OF SANDWICH PANELS

The M. C. Gill Corp. has constrected a simple
nomograph o ecnable a guick caloulation of the
weight of a given sandwich panel configuration.
For accuracy, you must know the following:

1. The panel thickness and rype and thickness of
the Facings, in inchees,

2. Density of core, Ibatcubic foor (i)

3. Weight of adhesive, lbs/square foot (i?).

The answer is read on the red horizontal line in
the center of the nomograph in [bs/f2 To convert
to kg/m? multiply: Ibs/f? x 4.93.

The wse of the nomograph is best illustrated by a
sample problem.

S s e wobeeh B 138F Ko Fustis s Sypedcale | oc

Find the weight per sg. it of a sandwich panel
5327 overall thickness with 147 cell, and (04"
dick foil afteminum boneycomb core with (020"
fupe face and 012" botiom alusinm Sece

Preliminary figures:

Tostal skin thickness: 020" 4 0127 = (32

Core thickness: 5327 = 032% = 500"

Core density: From Table 1 the density for W cell
= 004 ™ foil aluminum honeyoomb is 8.1 Tha/f

Enter skin thickness vs. weight chart ar 0327 on
the skin thickness ardinate and follow thar line
horteantally unel it intersects with the line for
aluminum, go vertically down 1o the bottom of the
graph and stop ar the skin weight, 47 Ib/f2

Mext, enter core thickness ve. core weight chart at
5% core thickness and go horizontally unil inter
section with the &1 lhs/f* density line. Go
vertically up to the top of the graph and stop at the
core weight, 325 |hy/fi

Draw a line connecting the skin weight and core
weight. The point at which this line intersects the
todal panel weight line is the answer, in this case
935 b/t



Adhesive Weight: The nomograph
5 based on a standard adhestve
weight of 006 Ty face (002 b/
of panel). 17 the adhesive weight is
ko o differ from this Gguree, a
carrection should be made. Tepical
total adhesive weights are given
helomy,

Adhesive Weight (Ibs/fi2 of panel )

0,12 honeycomb core — all skins

0.09 end grain balsa wood core and
it skins

005 foam cone—all skins

(115 balsa core and fiberglass skins

For convenience some of the

common types af sandwich cores

and their densities are presentsd in
Table 1.

TABLE 1
Core Densiiy by Type
(T M}
Density Core Tyvpe
L6 W* cell, 0007 foil, alurm,
homeyeomb
Z0 polystyrene and 2 1h.
pobyurcthane foams
23 157 cell, 0017 Fodl,
alum. he
A1 ™ cell, 001" foil,
alum. he
40 | 4 Ib. polyurethane foam

4.3 5™ cell, 0027 foil,
alum, h.a
4.5 15" ¢ell, HRP
glass/ phenolic b
$,5 e cell, 0007 alum. hae
5.0 W* cell, HRHIO
Momex® he
57 | %e* cell, 002" Foil,
alum. h.c.
H1 i!-i' cell, 2™ fodl, alum,
1.5
95 | balsa wood, aircraf prade
40 Pl
Many cther of cores have their

density called ow in their name, i,
5Tt} W™ cell HRPID honevoomb.
Because the density 15 given these
npes were not listed here.
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THE NOMOGRAPH 1S BASED ON THE
wp=£-:h:,+l‘?d"

where:

Wh = weight of panel, lbs/fi?

15 = total thickness of skins, in.

1o = thickness of core, in.

iy = dengity of core, Ths/fi®

Wy = total weight of adhesive, Ths/fit?

FOLLOWING FORMULA:
+ Wy

Ka = multiplying
CONSEANL:

7 for graphite skins
100 for fiberglass skins
15 for aluminum skins
A0 for saeel skins
0,33 for wosd skins




DRILLING GILL PANELS

For amy work requiring center-ig-center hole tolerances
aof 0307 or less, we recormnmend the use of o drill
template with hardened steel deill bushings and a
carhide shear bore deill bic Good tocling will speed
procluction and provide accuracy when repeating the
heole pemttern. For small jobs (less than 15 holes), a
remicvable bushing (slip renewable ) may be used. 1Uis
nd a5 acowrate 35 pressed bushings, but the tooling
ool will ke redwced.

Foe holes requiring close welerance diameters (£ 005
ar less ], a pilat hole should first be drilled through a
buashiing, then the hale counerbored with a carbide
sher bore bit 1o the final diameter. Sawlwich panels
with sak cores {koam, hooeyveomb or balsa) shoadld
also be counterbored through the back skin — a pilo
hiole in soft cores wall nog bold the coamterbone pild
sreschy Use a drill press or a pomable deill guoids 1o
simngalify drilling holes 907 o the macerkal surface.

Drilled Bales can be slightly lasger than actually needed
foor booling and drill bushings. A user may drill holes
and install inserts af 2307 into a replacement floor
panel where only 2167 is nesded, This allows evough
margin for the pancl to line up with the hole patemn,
and is wsually aceeprable when using “Aoating” insens
o whien @ mating part 8 not involved, To prevent
delamiteition when drilling theough sandwich panels,
apphy 2 stesily pressure o the deill, allowing the bit o
cut ragher than forcingg it chroaggh the manerial. Select
the maximum rpm that doesn give spindle charer,
and use a particle board or wood backing picoe where
the drill exics the materdal,

Sk drilling i a good way o drill kdensical holes in
several picoes, il they are frmly clamped ogether.,
Hirwever, center to-center wlerance will wsually suffer,
capecially on the last few pieces in the stack. When
drilling deep holes lifk the drill oocasionally to clear
away the chips we prevent galling and to produce a
clemer, e free hole.

Metal Tcings 032 and less generally require bits
diferent froon these waed on thicker marerial. Dl
podnts should be sharpened with smaller lip-relief
angles to prevent drills from “hogiing in” when
penetrating the thin skin, Drills should have short futes
anal hesvy weh construction, Consuli a knowledgeahle
vendor helose buying specibic application bics,
Resming holes in fiberghess i3 usually nos necessary IF
thiz hiale i grilled with @ diarmond Bole s 15 i is
NeCessary, Use an expansion type, gright-lute carbide
reamer with a back rake of 5° on the blades, For
tapping holes in Aberglass, bond in tapped metal
insers with cposy acdhesive as apped fiberglass is not
particwlacly durable. If a laminate is o be apped, use a
fimser thread wp and cut a chamfer arcund the hole o
assure g sound first thresd and avoicd delamination. For
blind holes allow room for clearance of 2.3 threads ar
the bottom of the hole to avodd the possibilite of
stripping the threads.

Selecting Drill Bits

selecion of the proper drill bie involves several factors,
amcng them, size of the pob, type of material, cost and
rill life. The Ballowing considers the pros and cons of
lor of the mos often used vpes of bis, IF questions
arize, the drill bit vender shoulbd be contacted.

= High Speed Steel

1. Lowvest inbtial cost, readiby available,

2. Short drill life, especially when drilling
lilerglass Calyour 500 holes berween
sharpening k. This can be improved If a hard
Mash of chrome plating {0037 0057 5 pat on
the bir.

= Tungsten Carbide
1, Higher initial cost but longer life, Can be
reshampened,
2. In cunting Rherglass:
a Up to 316" diameter, grind drill big fo have a
sliﬂl:'ll negaLive ke on the g i
b Onver 37107 diameter, use slow helix drll,
groamad i 55" point (sharp)
o Foe bling holes 3,167 and Lirger, use a fast
heelix bl ground 1o a 99° polne
o, Revammerded for lange rum production
Tepuirerments anly.

» Diamond-grit Edged (hole saws]

1. For flberglass onky. Mos expensive, but longest
lasting, Fastest and smoothest cutting
Recommended for bigh volume only. Forry grit
recommended for most Gill producs. Can be
recogbecd at near mickal cost.

2 %l drill & haale 3 vimes as Fast as a cadbicle drill

3. Duest collection system is mandatony

4. Cannit b vseed weith elrill I_'rushi.np ar
slip-reneambles.

# Solid Carbide Shear Bore

1. Eairly expensive, but very good for fiberghass,

2. Must be retumed 1o manufacturer for
.ﬂﬂrpl::niﬂﬂ.

3. Produces clean, fuzz-free holes in most Eacings
without delamination,

4. Excellent for deilling clean, sccurate holes in
unidireouional 5-2 glass® and carbon-faced
pﬂnq'lﬂq: 7507 thick Cuts l;[ulirl:l',' wit bt
tearing, delaminating of fuzzing the fibers
arcamd the hole,

Foor S0 prercent of our wark, we use general purposes
high speed steel, jobbers length deill bits because we
dloy very ke high volume drilling. For hand held drills
wer s jobibers lengrh gircrafi drill bits. There are
special bits for “plastics,” but they are ot designed for
reinfosced thermoset plastics. Finalky, for stainless steel
we use cobalt-steel drill bits.

SComisnied o Bodtosn of Rl Paage



SPLICING SANDWICH PANELS

some pecple may be reluctant w by or use spliced
sandwich panels, believing that the splices inherently
wiaken the panel. While it is tree that splices create
anoither variable which has to be carcfully controlled,
the dbta in Table 2 clearly demonstirancs thar when
spliced properdy a sandwich pane] suffers linle or no
loss i stremgth,

Siwe Linnitaticess of stasband materials sometimes make

Wi fizle raro nesns weoubd adequately shoser the effect of a
splice on the srength of a sandwich panel,

1. 207 span Mesure : With the splice located in the
center of the span this test simulates the worst
comdlition for stress on the splice. This test measuncs
hevee much the splice has affected the load bearing
capahility of the panel.

2, In-plang shear: ‘With the splice located in the cener

it necessary b pat a splice inoa sandwach panel oo make
F |urg|: siwme, [ this prticle we sprmmarize coer fest ot
on sundwich pancl splices, testing seven splicing
technigues with the tamo most meaningful tests we
ke

There are three ypes of splices tha can be put intoa
sunchwich panel —as shown i the following
ilhastrtEons, Mote: Dogblers are nod sy oo scale

1. Splicing Skins Z. Splicing Core 3. Splicing Entire
Sandwich Fanel
Fatitg
EZheates
Coee
Adhosise
Facing
e Butl sphoe of one skin, no doublen 2a Bhnspiice, oo adbasie ot the joink. |
3u. Bt splice, cverlapging cousters.
Diusbsbar #ACin 3 Times parad hecknoes
Dlomzlar thickrass: 2 times faca siin
ighnegs
fibi. Burtl splica, with Soublar prasida panal, b, A5 seard sphia b e bosded,
Dauisr width; 3 times pangl thicenass.
Daisbar INRZEras; dame i Taid don
3, L-splica with inlaid senthaich pane
Inkaid paarml width: 3 limes (b thazknasn of
1o plicen] g, Inliidl il [k renr,
=81 whirg:
hiz. Bult splize, wilh douliad ingide pansl i Poedy dene butl spica. &7 gap in o d= thickness of sphcod pasal;
(Dol bai wadlih widl thckneds: same i 1h [ dcampla Gl (oo wodonanship). | = meerage thickness of siins of spiced
pancis.
TEST METHODS of the panel. Many parsels are loaded as shear pancls,

such g side wqlls af 2 ink. This test will detect Ay
chunge in panel shear strength.

CONCLUSION

The splicing creses another variable which must be
closely comtrolled, but il properly done the mechanical
arengths will not be significemly lowensd, as indicated
in Tabile 2 oo e Tollowing page.

[orrd from Page d )
Dirill Speed
The speees] of a drill bit is wsually measured in surface

feet peer minuiee (sFm ) and is calculaned from the
formula:

sfm = 0.2 * rpm ¥ drill bit diameter {inches)

In general, the Fster a il bit turns, the fewer holes it
can deill before sharpening; oweser, fast drill speeds
illow a higher production mte, Consequently, on cvery
b a1 dlrill speed has to be chosen that will allows a high
rate of production without enailing sxcessive drill bis
COsLs

The fellowdng tabwilation, excerpred from the Melal
Cavitiang Tiwn Heretbmok, indlicites recommmencled deill
speeds foe the msoare cormmeon rypes of Gwcing marerizls
usid oo M. O Gill sanghwich ]'ﬂ|'||:'|r;.

thrrlil- - afen (Surfacy et per minwie)
Carbide | High Spoed Stesl
Aduminuem 150-550 200-30
Glass reinloreed plaglic 50125 30-80
Graphsis 5l-125 30-B0

1



TABLE 2 —MECHANPCAL TESTS ON SPLICED SANDWICH PANELS

375" thick sardwich panels made iram 0117 202473 alurmenum sking bondsd G alpminuem hoespcamb, 47 cell, 4.3 pol dens

20° flen—32 ph. bond |
Ultemals dellection & 20" rack
lgaid-lbs. MGEF koad-mn shear-lbs
Ho Splice |
Unspliced pansl {coninol panal for coempariscn) L 41 - 23,000
1. Splicing Skins
1a. Buit splice skin, ra doubler m lailad 13,200
1. Bult splice skin, doubler putsade of panel aaz Al 22,5
12 Bult splice skin, doubler inside pared 254 4l 32000
{recomimssnded procsoung)
cliubbar B 1 IRk and 34 wide:
2 Spiicing Come
28 Bulf splica 240 .34 22,000
[our recommended procedurs with no adhegive
sespage at the joing|
2h. 45* scar splice 220 4o 1,000
2o, Buli sphce poorhy done %" gap) 173 a1 19,000
8, Splicimg Enfire Samdwich Panal
3n. Buml eplting 2 panals, overlapping doublers a7 1] 20,000
deablarg ara 21 thick and 3d wice
[recomimanded probadung)
b, U-zplics with spline, inlaid panal 1B7 40 20,000
panal is Xd wics

MOTES: d = thackress of panels 1= thickness of sking

Binders for past Doorway issues

In a recent qutmunmi:c wi Senl Lo our
reacers we asked if they save back
issues of the Doorway. Almost all of the
replies were in the affirmative. Keeping
past issues for reference purposes s a
good idea and very helpful, bur finding
a place o keep them may be a different
mamer entrely. If you're like many of us
here at the M.C. Gill Corp., you've
commandeered an old three-ring
binder, punched holes in each issue

%> Have We Got
A Deal For You!

and filed them For future reference.

50, in the interests of bookcase and
deskrop beautification, we are pleased
1 announce that we now have avail-
able three-ring binders (illustrated
above ) that will accommodate about
seven of elght years (28 to 30 issues)
of past Doorarays.

We believe you'll appreciate having
wour Doorways in their own binder, and
if you agree just contact the Marketing
Services Departmient with your request.




PAINTING SANDWICH PANELS

Once in a while our customers requise that the ficings
on M.C. Gill sandwich pancls be painted ar primed
Painting knowe-hosy is readily avaikable b the
following relates specifically w the coating of ouwr
pancls and involves several Bctoes,

1. Thie resin syaterm and reinforcement used to
construect the panel fcing,

2. Surlace prepartion.

3 The actual painting.

Panel Facings Construction
M.C. Gill panels are basically ready 10 acoept paing as
produced. Our fiberglass panels typically have a faint
characteristic surface texture of the woven cloth,
Sometimes, there may be some shallow depressions
which cun often be tolerated, but may require filling
and a wery light sanding if a vesy srooth painted

i5 repuired.
Resln System. The resin syaem greatly affects the
success of subsequent painting, The fallowing systems
are listed in the order of case of paint application:

. Polyesder (eastest fo Sl ) Oualicy laminators
produce panel Eecings wich fow iF any vodds; the exeent
of surface voids is 2 good indicator of the laminstons
COMPEtEncy.

b Epoxy (harder to paint due o Sy possilaling of
residical mokd rolease o the surface ) TFwe are advised
when the arder is placed that the panel facing(s) is to
e paintad, we will produce an eposy surface free of
resichml maold release

. Phpwodic or Podwieigde (very dfcudt ) Painning a
surface consrected with eicher of these resing is nod
advised. I painting is absolutely necessary, the surface
showld be |:l.'HT.||'||E'[E|]-' roatedd with Fller and sanded
smaoih.

Reinforcement, Becaese most of our sandwich panel
Eicings are reinforeed with fiberglass, you should
encounter few problems. However, Kevlar® reinforced
plastic is mose diffiowlr w paing and under o
circumstances should i be samled before painting due
to Kevlar's tendency o Ve

Surface Preparation

Proper preparation almost alaays Bolls dosm i four
Ewctors: sanding {or not zanding); the use of filler
patty; v of solvent oo clean the surfeoe; and a primer
coat prior to painting. Based on our experience the
following guidelines generally apply:

el Avodd savreling if af ali Posible, Thirect roughing of
the Bces creates more problems than it sclves, Any air
viidls fust beneath the surface will be opened up by
sanding and it becomes a never-ending poocess. Worse
yet ks sameling into the glass fibers, a5 the exposed
fibsers can cause pinholes in the paint Most it peessed
Eacings do not have a resin rich surface ar gel oot
as a result, the fibers are quite chose w the surface. 1f
sanding is necessary, we suggest very light sanding with
4 240 grit paper.

b The use of filler putty shoudd be kept to arn absolule
ridreirmeern, Like samdding, Alling can be verny dme
consuming. However, ifswrfce volds must e flled o

avold a pinhole surface, sweh as with some phenolic
Eaces, filler puoty must be used. Alrcraft grade Allers are
widely iouted as being sprayable and we noomally wse a
spatuls o seeomplish [ling on the fist iy

& Wipdng the surfeece with o o i sl recin
rereded 11 i almost irl'l.pl:mil:‘:-lr;' L wipe il the thin
filmn of solvent befare it evaporates, in which case the
comaminants have simply been spread arcund A dry
rag, 3 rag dampened with plain sater, or @ very mild
detergent wipe followed by a wipe with water-
dampened rag gives hetter resules. 1f a salvent wipe is
mandatoey, we sugpest MEK solvent applied with 2
e eotton cloth and g seeond wipe with a dry rg
hefore the salvent dries (change rags frequenthy if the
surface is large ). Personnel should always wear rubber
gloves and work In properly ventilated areas when
using MEK.

. Privuing sboeded be divee §f the paind s fociurer
roorreels i, Primers can improve adhesion, theusgh
for many interior applications paint directly applied w
the facing is adeguate. Polyurethanes and epoxies are
costly painis but are proven costings and superior
adhesion justifies the expense.

Paint Application

Speaving i4 the moar cormmeon mcthod of application.
Llse thye [resiure anil meezle system recommended by
the paint manufacturer. Dust must be kept o a
mimimum; use a @ck mg just prior to peinting and
pu'inr in @ dust-free envircmment, Fivgl flm ihickosess of
1.2 to 2 mils |s usually recommended ; coverage should
b albsour 30 1o 400 sq. & per gallon,

Tovro thin coats give beter resulis than one thick ooat
Apply the First coat then a second before dhe first ooan s
total by ey to assure pood bonding between the twvo
coats. Minor filling of the firg coat can he done bt it
st b dry enough sothat the GGller will sared

Another Alternative — Overlays

Bepcaisse wolds in the surfsee always result in poing
pinhodes that requise extensive rework, customers
sometimes prefer an overlay, Tedlar® {polyvimd
Aucaice film) is a lighoweight overlay which we can
hioned directly anto the Being, Our patented Gillooas
system of fusing a colored sesin system or patiem
directly inte the panel face during pressing provides a
thicker arel more abrasion resisgant surface. Iois also
possible to bond on decomtive averlays, the aircraft
version of wallpaper, Please advise us in advance when
our panels are o be painted —we can comtribute
suggesions and recommendations for the most
effective approach, in terms of appearance anid B
expense. Having coated our products for more than 46
yesrd, palud Ofsserving our custamers’ coating
experiences, we believe we are knowledgeable in this
rather limited el



CUTTING AND ROUTING SANDWICH PANELS

CUTTING: When cutting any sandwich panel,
especkally one with unidirectional Feings and/or
aburinum honeyoamb core, it is imperative to clamp
the panel 1o o backing sheet 1o aveid delamination.
This can be accomplished in one of three wans:

First, a backing sheet %7 ro W® thick of wood or
praisticle board is reguired. The backing sheet should he
clamped, not bomded, o the bottom Gcing of the panel
ter ber e, i the dlirection of the: blade is moving top to
hottom. IF the blade is moving in 3 bottom cooop
direction, the hacking shest sfl::-uld be clarmped o the
top facing. Length of the backing sheet must be egual
to the length of the ow, and widih should extend at
beast tove Inches on either side of the e I a Caype
clamg is used, the width of the backing sheet must
extened cver the saw mble 1w 5o that the bowom of the
clamps will clear the sides of the saw wable, The clamps
should be placed as close as possible to the cut and
wcure should be aken nog to dent o othersdse mar g
iop facing. The scoond method s w apply pressure
anly to the op feing sothar the saw table acs as the
backing sheet A third waould be w use 2 vaguum uble.
In moar shops e perform an extensive amount of
pantel cutting this type of eguipment is abrexdy in place,
and can ke done using a radial arm or whledop s
Although mot inexpensive, any facility where outting
panels Is a daily routine is weell advised o make the
invesImenL

With Band Saws: We o not oot our standasd peodoces
with hancl sres becse Uhe cul is slew and s difficult

tor control, Band saws can be wsed for making sowgh
et b lonse tolerances

A fence should be wsed oo control the cut as moch as
possible, Most M. CGill peoducts many be cut with a
standard B-10 teethinch band s 1t will dull rapidly;
e, even wehien dudl, il gives o leir it and s im-
sive o replace. W heve cut sandwich pancls that have
stainless steel or titgnium skins with a band saw,
hecause ciroular swes won't make this cut very well,

With Circular Saws; We use ciroular saws o do 95%
off our finished product custing, For worker comifort,
sabety amd cleanliness, a pocd vacuam syseem 1o collec
dust at the saw blade is a mast. We normmally wse 12% 10
16" diameter carbdde tippsed or dismond saow hlades,
Diamond blades are comted an 40 grit. Carbide blades,
which have gullets betwesn Lhe weeth, are used for
difficulrace-cut materials, such as metal faced sandwich
paneks or thick aluminum; diamond blades shoulbd ne
he used to cut aluminwm, The more weeth per inch ona
saw hiwde, the finer the cul We use 127 blades with &0
e T2 teeth, alternating saker set. Becommended blade
speeds are showm in the Following tbulagion, The
performance of comnon Dy saw Dlacdes for diffioult
materials is given in Table 3,

Blada Revalubions Surlace Feat
Drimrmirlar Par Minute Per Minuie
& 4500 B0
n 000 10500
12 3500 11300
i3 3850 18500

TABLE 3—CUTTING M.C. GILL SANDWICH PANELS
Panal Conplructicn Blads Typs Eammants |
Fiberglasswood Carbide lip Bes1, aithough dulling will acour. & grit blade will clog rapicly.
Fibarglassinalsa Ciarmand arrd Hesd, but will clog. Zan be quickly cleaned with chamezal sirippse
Lasts longest.

Carbide lip Good, excapt i dulls rapidly.

Carbide grit Satisdsctary Tor amall ninbar af Guts,
Fibbargluis skinfpapar of Nomax | Dasnand g Bag
honeytomb or feam Cawbichi i Pasaibile, Make sume biads i shep

Cmrbriche grit Pasaible, same tandesncy 1o clog
1] Alwm. Jecefwood or foam Caarbache 1ip only All ulheer Blades are unsuilable B
1 Bl Asoatalum. homycomib
3) Fiberglass/aluim, honsycomin
Ticanium of stesl akinsny Band saw Cuts wilh dilficiuy and will maks a rodgh cul ﬂl'lﬂul-d-h.lr panals finished o
oane {Carbice tip) sizp.

Garbide lip DCralls ragpidly. ngl recomemandad.
Ur--:l'-;umjwlqm ar Draaenand gl Bost. OUhars may delarmnale the Sbem.
graphile” Ay o
KewlanMomes (dver 25% résin D-di‘ﬂdﬂ-ﬂ Iiri'l_- o Best, although will leayve slighd lraying at ool edges.
conterd| Carhiche lip Paoszible.
Aeminder: Make sure ary blade is reasorably sharp. Even the recommended biades require penicdic sharpening bo chiain splEleieey syl
Dwr sancard spws an: 14" diamond grit | Standard skat, 4 rolisls.

12" carbade 1ip B0-72 taathi.

“Baspuid qrapiie Jusl Wi sharf oul aiacivic modars, 8 Yacuelm SyEnam Anould e weed 1o Salesd e dusd al W poant af the col.



CUTTING AND ROUTING SANDWICH PANELS

ROUTING: When rowting panels with very soft skins
{=uwch a5 3003H14 aluminum ) the aluminum will tend
tos gall en the bit, greatly shonening the bt life. Care
must be taken to keep the bin clean.

Driarmond grit rouger bics are non recommenced, excem
tor special applicatkons. They ase relatively expensive
and must be cleaned frequenthy. They cain, howeeser, be
re-comned with diamand grin when ey wear ot
Reooaring costs appeox i|'|'|'.ﬂl::|',.' g of the cost of g new
blade. & :‘i-rl-E"l.:i.HI cirbiche renmer hif rr's.n;'mhling a rowncd
filie, is sl For st of our ibergloss rowing,
especiully epoxy, Carbide bits are fairly inexpensive,
aned can be re-sharpened for approcdmately one-half the
rust of @ new hii

Fow mast wlouminumhalsa v |'|;|I'I|.,'|ﬂ W reciarmEEngd
a &M, spiral downcut, 1747 high speed sieed rowter
bl becanase the cin b5 clean. These bl ane very
inespensive and are throam away when dull

Whien .'q.|:'|{'|._1.i1||!.|;u rober bit from Talale 4, Beep in mind
that characteristics af the ingdividua] maeerials w0 he
ronmesl may influence the outter selection, These Gutors
include resin content, degree of cure and number of
pearts to b routed. Therefore, this table shaould be used
a5 a gukde coly, andd adjusoment made for paricule
applicikons.

" TABLE 4—ROUTING M. C. GILL SANDWICH PANELS

Wi employ B rouber o make conlouned Guls. The accuracy of the cul depends upon the acouracy of the baaling. Aouling can be dane
i 317327 1nlersnoes quite assily. We golsc! our router bils according 1o fha folioeing ohan.

Parsl Conslruction Type ol Rowler BA Commaenis
Aluminumdwedod Solid carbidess pliral Bas, dulls ranidly, can bs shanpanad
2 flude
| Gteelfvood Carbida tip/spiral Gooed, dylla l'&pi-dlr- Mol s expensive as malid carbics
2 Muse
| High Srsiad 80 Ml recommended —dulls and may break:
Fioeng laastalin Special fibanglass Bee, inexpens e, can be shanpened. Boest with ngid laminabes.
Ciarmandg grit Wil cul and clog, longest lite, can b= cleaned
Carbide fip Caulls rapidly, not recommended.

Alusin umfalaminum

2 llube — siraight or
spiral, H 55 shesl

2 lubz — siraight or
spiral, carbida ipped

Ginod, beast axpensive, bul dulls, eon be shanpenod,

Bast, kngsst lils, Bl mong axpanaivg,

Fiberglass or DHamend gril Cloge. can be cleansd, amcalher cul. mors expensive. Best far graphile.
graphite/paped oF Carbida Food. doe=nt clog, less axpensve.
Momas honsycoent | Carbide (Tdanium cosled) Bimst, leas! expensive.

Ttirs et s bedng e on @ ke S wsing
ol elasit el ik Bivacle wirh o Backing piece
(i alvis caue, Py § derdor the il

Tl ferned is Beirg cd o g fatd s istng
o ool Hify bivde with @ backing piece
gyt § yevnder e Dol (Nore: i bluslp
Lraarad cor the san s beer rafsed fur
fuerpses of plomgraniee clerity onily

O HA gend steenleered safety frocedures
alictae Wnis Bluede goenrd remvein i @ o
Fosi o ol ool fienes apdworr O ste o5 JR G )

ROUTING

Sepricrre ol
Frap et o g
Bortoen facing
p__|" e e

Crereed Cacion.

W A
P Pl gl

feirly fercesy crrned
i
foiserr Rede airiflpa Syrecive CHT
i Coenfersn ik e B
b fee fracisg
1w

u
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REPAIRING DELAMINATED SKIN

We believe that cur cusiomers seldom will have wo
repair delaminatioms on our panels, bot we ke this
opprLunily 16 pass on what se have leamed.

Corner and Edge Delamination

Comer and edpe delamination can usuallby be satisfac-
tarily repaired to preserve the integrity of the panel,
uising a high queality ronm temperature curing adhesive,
Figst, follosy the adbesive application divections uo the
lenres. Secvad, Ly the pane] flar wich the dslamdnaged
qkdir o Lo anil .-|.|1an:1|;|. the adhesive uniformly an bogh
surfaces tobe bonded, Thicd, tum the panel over so
that the delaminated skin is facing down and apply
pressure evenby over the delaminated area using
clamgpes or weights sufficient for intimate contact wntil
the adhesive hardens, Be sure to protec the surface the
panel ress on from adhesive seepage. Remember, a)
thoroghly mix the sdhesive In proger proportions, (f
rixing is recquired; B evenly coat both bonding
surfaces with the acbesive: and, @) maimain uniform
[pressure |;_|1,Iriil'lf.1|1{' adhesive cure.,

Do not mowe the pane] wtl the adhesive has cured,
Cure time can be obserasd empirically by fecling the
adhesive thar has squeezed our @ the bond line or
checking the excess adhesive left in the container used
for application. Some epoxy adhesives do noe develop
Faall Hl.rl."llg_l.h it 21 ek Al eosoim Lemiperature but can b
handled after approximately 18 bours at 70°F

Blister Delamination
A bliser in a sandwich panel facing can be repaired,
bt it ccald be an indicaticon that the honding of the
entire prinel is Gl Exercise ciseful judgement in
devicling whether wo repaie or replace structural panels.
Generally speaking, a blister in a solid core, e.q,, end
grain bals wood, can be repaired by drilling ane or
maore small holdes, about 17327 in the blistered skin and
then injecting a thin sdhesive Into the blister through
the holes with a syringe. Qnce the adhesive is In place,
apply unifpem pressare over the bliscered anea with
clamps, weights, o vacuum bag until the sdhesive has
cured. Again, take precautions against adhesive
b
Ablister in a honeyoomb core sandwich pane] presents
more of a problem and syringe injection is not
noemially the solutlon. 1f the blister s close o a panc
il s beter 1w peeel hack the skin from a corner
until the blistered area is exposed and then repeat the

"-x

Eolge dolaniisnanion — ool bodh sliin ged core wath care

Jelly mived ghoxy aulbesive. Alwas anpply pressure while
erelesive Cures

procedune wo repair cormer and edge delamination
describsed ahove.

If the blister is in the center of a honeycomb panel, the
Foallomingg alvernatives are svailable,

1. Plug. Remove the skin arcnenad the blister with a hole
curter and cut a piece {pheg) of the same facing
masterial as close w the size of the area of exposed core
a5 possible; apply adhesive 1o core and plug, place the
plug i the cutaway section and apply pressure unl
atlhesive cures. This type of repair |5 cosmetic and
prodects honeveomb cells from filling wich lguids b
does nothing for the load carrying ability of the panel.

2. Patch. Remowe the skin arownd the blstered area,
cut o piece af the same facing material so that i cosers
the exposed core plus a minkmum af re inches
arcand all sides of the exposed area, e, a 27 diameter
bilisier roguiies a 6* diameter palch. App!‘y acllesives i
the patch and the entire area the patch covers
Cincluding the exposed core), and apphy pressure until
aclhesive cures.

3. Plug and patch. Place a cors phag over the
hlistered area as described in 1. above and immediately
affix a patch over the pheg (2. above ), again making
sure the size of the patch extends bevond the plug a
minirmum of 2% in all directions, Apply pressure evenly
over the patch until the sdhesive cures,

&, Hl:plil:u! f:n:l.ng, Peel all the entite dkin and bond
an a neww oo in the same manner 2= an edge
delaminaticn. This repair meshod profably should no
b avbempred unless adequate Eacilities are available w
apply an even pressure over the entlee new facing until
the adhesive cures completely.

L thee firsn theee ingteees above, Glling the honeycomb
core with a fller such as epoxy resin may be advisalle
1o rgintain gructural integrity. Where only a patch is
Ll Fi||ir'|g thie coire 1o i pime lewel weith the bop of the
surrouniing [;.u.'.inE r'na':."l:s-e eallegd foe 1o el dimpling
over the cut out area after the patch is in place and
pressure applied,

o |

Hlister defamination — wsing o 10ce nvinge, inject
Bfister with hive epecy albesive, Apply fressurve anil

aplBediie Cores



EDGE CLOSURE DESIGN

A major desipn consideration for e ook sancdedch
pancls is closing out the edges. Exposed edges ane o
wakness i the design beounese the lipght weight core s
cusily susceptible v damage from the envirnment.
Froper cdge closure protects both the adhesive and the
core itsell. Bals wood, Momex and paper honeyoombs
are ore materials most susceptible o envircnmen:al
damage. Propery designed edge closure is essential in
imizing the end wse, bt with the varioos

ternatives available selecting the proper method alten

prescnts the design engineer with o dilemma

Purpose of Edge Closeouls

Edge cliasure cin serve the folkwing purposes:

1. Seal the panel from weather, moisture and
Conbarminanis;

Imiprowe appearance ;

Improse mechanical swength and scabiliyy of pamel;
Frovide solid swachment poines For Gstening or
jodnimg; and,

Serve special purposes or create shapes for a given
application.

et

W

The tvpe of edge chose-ou depends on the pumpaose o

end use. Table 5 symmarizes the most common design
considertions,

Application Methods
Sealers, like paln are applied by brosh.

Epoxy potting compounds are usually applied with a
spatyla ar troovel. The core 15 removed sround the edge
and the groas is then applied.

Tapered close-oas ure part of the manufacturing
process amd must be executed while the panel is being
produced. The core is either machined oo shape or
slightly compressed,

Structural shapes can be bonded in place during the
manufacturing process of 45 § secondiry opesation afier
the panel is made, although this generally prosicdes
hmwer srucural steengths. The thickness of the edge-
closure must be within 15" of the overall pane]
thickness. Core wlernces are generally £.010% so
thickness is critical when bonding edge extrusions
insidde the panel facings

WVariows types of edge closures are illuscraved on Pages
12 and 15

TABLE 5— CONSIDERATIONS FOR EDGE CLOSURE

Proh i s
Buring or Emviransgnisd | Dus Te
Edge Gt &Her Panel S ucleral Modnin Thickness
Close Dut | Gemarsl Corments Fagtar Asszrmblhy Weighl Capacity Proleciion Telitanze | Typleal Appllcations
Seaied EAQe | & bt epony £an Atar Vary Nt Far Hone Balid core panels in
[epaiy] il gokd coves lkos Lioww Light Inierfior appicationes
hatas wind and foam.
Paitad Liapslly o &5 pol Liow Atar Besfiom | Minimal Good Hone Weathes gproal
Edge fpaey grout io saal applcations, nediher
honeycomb panals. siruciural nor decnrative.
Sobd Edge | High density pam, Low Foan- Wedim | Foam-Fur; | Foam-Good Ciriticzal Lirw sl wilh o
hywnoed of Ouring; Wand- Vsl e b machanical glien gk
ramweod g4, Wood- G bl Vad far intarior
ArucE Afmar azplcalion onlg “End
gran® wood supeniar in
_ Het peain. Good for doors
i:ﬂ'-ed HT:MHM"P Medium | Balons Light Low-Fair | MetakGond AsTra pa Il or Secomwive pansls
ngs wari sk pre; Frp-Excedlant Waiher seakad pansls.
or melal facings wil
wark.
Snap-an Plastic or matal; good | Madium Al Light None Fair Laga than Ery b &0 8l cusiomers
Maldnps i sz pudabivg e shop afier culting o sHze.
apelizaniong, My Often wemsd in galies pans]
il 1) gl wilh sppiicabions. shouid
adlruravm b saabed.
Shat pny venations; can | Medium | Ether Light- Far Fair i Ivarage High volumss jotes,
il b machanicalty Wesdium Escalent wspacially comma sl
Easiened or bonded. e
Slandand Limited number ol High Either Varies- | Ewcollenl | Eacalbent Critical Stiusturel applications. 1
Esfrusiors | thicknisses ausilabie Lisually anded derng paned
Hagwy assemibdy, it may cawss
warp problens.
Special Oitan basl choica for | ey Usually Haavy Excellenl | Capadent Critical Struciual. Gargo pallets
Evingiong | high wilums Hagh Dhuting and places whors
Hntucal parts. tasiening b2 paral s a
probiem.
Conmgprassed | Cooe b shightly Medium- | Balore Light Gaod Good Critical To Fil inie cuginm Sansng
o Machired | compressed or High Hedicophar panak
Com machned io tepered
close-aul




EDGE CLOSURE DESIGN ( Cont'd. )

1. & solid core can be sealed with special
Sy paing sealers,

9. Formed Facings. O skin is formed v fin
ower tha cubge, then bonded o other Bcing during
pane] assembdy

2 - For a potied elge the coge is remov], then
potting compouncd is inseried with @ trosel,

IS. Fosmed facings. Skins have o be formed
praor o paned assembdy. Can be bonded or rivebed

toxret e,

31, Solid e, High demsiyy foam, hardwood or
mietal i bonded in place during or alter panel is made

4. Formed metal or plastic i smapped on
and‘or bonded afier panel is made, It can be @pered
fuai liyhl M

7. Tapsere core requires ¢lose ioderance work
in bonling operation. Core is machined e tiper

8. special shaped extrusion for scrodynamic o
iher purpse i® honded in |1Ia¢'|:.



EDGE CLOSURE DESIGN ( Cont'd. )

9. special extrusion is designed o Bciliae
ket fastening operamions in structural strength
applications.

100, sheet metal is mechanically Bstened, or
honded. afier panel is made,

11. Seructural shape is bonded into panel
dluring or afier pancl assemily,

13. Focivpe coire is howded in plae after
paanel s made

14, Phywood core with metal Bucings iwmed
erver and lock seamed o clunnel inser.

15. Formed Gicings. One skin b= formed o fit
anar the el

12, structural shape is hondded dmo panc],
scaling edpge and providing mechanical srengih.

115 Skot in core §s roubed, then T extrusion is
honded b place.

13
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HOW TO AVOID GALVANIC CORROSION

& perennial cause of premature failure of aircraf parts and
components i galvanic, or electro-chemdcal, corrosion, The
e nckale of tan metals nooontact with an electralyte,
normally wster, causes an elecno-chemical anack on the less
noble metal, Bventually the less noble marerial becomes so
corroded it has i be replaced. Howeever, with proper
selection of materials and protective coatings, galvanic action
can be cither eliminated or greatly reduced,

All metals have a charscteristic electric potential, When metals
al different potential are in contact in the presence of an
electrodyle {}nmisuuﬁmﬂ. ate ], & low energy current flows
berwern the metals, resubiing in the corrosion of the metal
with the higher patential {least noblbe )

W have made a char showing the relative putential for
galvanic corrosion of a mumber of widely wsed metals, The
moee widely separated the metals are on the chart, the maore
likely coerosion will oocur, For instance, 2024 aluminurm will
carrode in the presence of 410 stainless (active], but
corrosion would be more severe In the presence of 410
stainless {passive ). Metals in the same grouping nosmally do
not cause galvanic comosion on each other, Le, tanium and
304 stainless Cpassive ). If the cathode Cmost soble y metal is
large compared o the anode (least noble) mel, the
corrasion will be much more severe than if the sizes were
reversed Bor instance, bronze ftdngs can usully be used in
steel water lines with only minor commosion of the steel, but iF
ateel fittings are wied in a copper lne they corrode rapidiy.

Following are some general design guidelines w help avoid
cleare-chemical cormosion.

* Maintaln constant stress, especially in fasteners, Trregular
loading contribures o corrosion development,

* Seqrarate of prime dissimilar metals with a dielectric
material auch as insularion or paint.

* famid combdnations where the best noble metal is small,
for example, a fastener shoubd be slighthy more noble
{smaller potential]) than the assermbly it is hobding.

* [ilize sacrificial corrosion, if necessary, by coupling parts
16 e protected 1o pleces of less noble metal which are not
functional. The less noble metal then corrodes sacrificialby.

# |t should come 2 no surpeise that the M.C. G Corp.
encourages the use of fiberglass, which presents no cofrosion
problems even in the wors cirgurstances.

These corvaded! alurirno _||'|'r.||.ll1'?|:|g JAEl e
remaped frons the galfey aof & D00, Thiv amiosend aof
CYFFTISICIT £5 .!_*_._;‘an:'.;ﬂﬁ:-.r caltamirteernr £ et Eres
Gl fioor 5166 lfminares tis type of failure

CORRODING END

1.

=1 o O & Y B3

e}

17.
18,

(Anode, least nobls, +,
high potential)

Megnesiurm
Magrasium alloys

Zing

. Aluminum ANDO [(25)
. Aluminum FOTS-TE

. Cadmium

Alurninum 2024-T4 (17 5T}

. &teel ar Iron

Cast [ron

. Stainless 410 [active)

. Mi-Rrsisi cast iron

Typa 304 stainless (active)
Typa 3E stainless [active)

. Lead tin solders

Lead, Tin

. Mickel

Inconnel {activa)
Hastalkoy alley C (active)

. Brasses, Copper, Bronzes

Copper Mickel alloy
hMonel nickel-copper alloy

. Sliver solder
. Migkel (passiva)

Incomnel {passiva)

. Btainless 410 (peasiva)

Titanium

Stainless 304 (passive)
Slainless 316 (passive)
Hastelloy alloy © [passive)

Silvar
Graphite, Gold, Platinum

PROTECTED END

{cathods, most motle, —,
fowe palential)




SEALING SANDWICH PANELS

Many aircraft grade sandwich panel applications require
that panel edpes be sealed against moisture which
would otherwise deterorate the core andfor e
adhesive bond line. Sealans and ]:u_ﬂ'q'ing cmnpﬂun&
are normally wsed, often as an added protection when
srctural shaped extrusions are used. The chisloe of
sealant largely depends on the panel's core maerial.

For Foam Core. A heavy latex paint o thin paste is
aoceptabde and can be applied with a brush, Mos
sealants will work ressonably well with closed cell
feams hecause 1|‘|.E:.-' I o rsgristure 3bﬁr_|rpl;i|;_'|1'|. Thie
ahemarive i 1 rout back 1547 arcund the perimeter
and apply caulking compound with a sparula. This
methoed is more time consuming and expensive, and
thie aclclitional s=aling obtained is marginal

For Honeyoomb Cofe, A potting compound is
recommended. However, becuse it tikes up
consbderable wolumme it s :

= Be light weight;

& Mol become brittle, especially for panels in which

the end use subjects it 1o conslderable exure;

& Aclhere to the Racings;

# Pazs FAR 29,853 flammability requirements, ancd,

# B easy 1o work with.
With regard v applicaion, different sircralt
maintenance operations have different priorities. Most
prefier a one-part umlinF system which avoids problems
due to the shom “pod life” of @ two-part compound, Mo
time o effort are required (o mix catalysts, Canridpe

guns for ome-pant svstems can be used (although there
are cartridpe guns that will aconmmiodate teao-part
compounds as well L Cihers (including the M. C. Gill
Corp. ) prefer w use a spatula to apply the heavy pastes
required o seal honeyoomibs, 1Fthree o en panels can
e iz boese] el t_'l:unpqu,l lugull'u:-r, Fi .-||1'.|l|||.: '.|.|,1-|'.|JE-'_1I:i|.'||'|
becomes even more desirable,

For Balsa Core. This core should always be sealed. A
thin waterprool urethans paint coating Is prefemed for
case of application (v can be brushed on ). A mo-pam
thin epoecy will seal 2 lintle beter but requites mixing
for catabyzation and is therefore maore Tiose consuming
Heavier pastes are more difficult i apply properdy and
they are beneficial only if the core is rowed oue 1447
arcand the perimeter, A spatula should be used with
this type of sealant

Mote: There is a common misconception thar if
mslstene comes inie comteot with an end grain balsa
core, it will ultimarely penerrae the entiee core,
remdering it useless In foct, beciuse the wood grain
rung perpendicular o the Fu.n:ing.:»:, Lhae enad grain
construction normally limits moisture penetration
arpund g point incthe balsa o ng more than 1727
Hovaever, the adhesive is critical in this situation
because scme adheshves absods modswure which
may cause bond Silure 1o oocur to some CXIeEnt
around the penetration podnt.

NEWS

The .G G Corporation has received
approial from Deutsche Alrtuos for thres
recantly dnmloped sandwich panals —
Gilfak 4308, Gillfab 4382 and Gillfab
4328 —to be used e replacemeant flooring
for the 42204531

M.C. GILL FLOORING PANELS
FLY WITH ATRBUS

Glllfan 4205 18 now qualified for the
AZE0's passenger and cockpit compart-
meent fooring; Gillfab 4322 8 qualifisd
for use as fleoring in the confainerized
cargo compartment; and Gillfab 4323 ia
epproved for flooring in the bulk cargo
compartmant. 411 threa products feature
a construotion of fibergdlaas cloth redn-
forced phenolie resin bonded to an
aramid horegreomb eore and all share Low
smoks emission characteristios

They are the only replacement pansls Lo
e recsived qualiffieation to Alrtas
Irethusteds Tenitsche Airtns Technical
dpecification B350 MIE DOO100, Issua 3.



The walking speed of the average
American woaman s 256 feet per
minute; of the average American
mian, the average is 245.

L5 Serate rules "limia™ a senator o
using his name ondy cight tmes per
piage on his newsletier.,

The hic center of the
mﬁﬁ:‘:n the Unined States
mnees west 58 feet per day, and
south 39 feet per day.

I 1962, 74 percent of all pracicing
physiciuns belonged to the American
Medical Association; today, the
peroentage is 45,

TRIVIA GOOF

Oavce inoa while, an error will crop
ugs in omee of our Dooresay anticles
(o fellow emplovees are the most
eager 10 poine ther o) that we
can't explain away by blaming a
gremlin in our printer’s rass moom,
However, we recently experienced a
fizst when one of our readers called
w0 ping ut @ plitch in one of our
Trivia items,

In the Surmmer 1991 isswe, we saated
that “Madrid's 1811 earthejuake rng
Boston’s church bells” Violating one
of M5 cardingl principles that “To
Asanibie i% Lo e e naturally
figured that Madrid, Spain, was the
lexcaticon of the jolt, Reader Jim Sapp
of McDonnell Douglas, 5t Loawis,
hivarever, was quick v podnt ol that
the quake oocurred in Mew Madsid,
which is in Missowri, not Spain

Sure encagh, o 1}:!1ick check revealed
thent Jiem hawd his facts sraight.

Thanks, Jim. We stand comected.

WG GILL CORAP. - SINCE 1845

The headmaster of an exclusive prep school was

astounded w see one of the sudents wips his
feark ar the tablecloth, “'Deoywow de that at
home? he demanded icily, Mo sin” the oy
replied, “AL hame we have clean forks”

Oine ad agency copywrioer vo andther, “Hit What's
new and impeoved

Overheand at a class reunion: 1 lead a life of
wing, women and song — iUs cheaper than gas,
Foaon] e pene”

Scientist o g colleague: “T'm o aftaid of the
unknoem. s the sff we already knowe to
seares me"

Frown a personnel marager: "Confident? Look at
ks resumes, 10s Use First virse 1've seen ‘omnig-
ofence’ listed under job skills”

A groupe of firsr graders was asked o complete
the qenrence, "My mather cooks the bese. " One

by repdied, “thar she can”

Oinam eigheh prade vocabalary (est ane young
mian defincd “biography’™ as the story ot a
person's life and “awcbiography™ as the story of
a p&rﬂl'r:‘l'.-l GG

The Sunday school teacher asked her cliss,
"Diocs anyone know where oo find the
Breariudes ! Answered one linde boy, “Drid you
lonk in the Yellow Pages®"

There wres b ot of bsers — the good lnser
and the one who can't act




