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DYNAMIC BALANCING PROCEDURE
FOR MATN ROTOR BLADES ON 321 AND 330

INTRODUCTION

gy

The purpose of thip document is to deteil all the opevationsrequired to
make individusl main rotor blades dynamicelly end serodynamically inber-
changeable.

This balancing operation comes after static valancing, which ensures that
the centrifugal forces are equal.

" 1In itsell, the dypamic balancing operation consists in measuring moments

and tracking in rélation to e master blade.

- Dypemic balancing is achieved.by‘chordwise displacement of baleneing
weights located at the blade tip,. :

= Aerodyneuic balaricing igia¢hievé&»bymadjpéiiﬂghtabs on. the treiling

@afgieifin the bimde tip avren.

A porametér known 8s the p:etﬁackiﬁg:hﬁ%bér;ireéu;ting;ffom the effective

peist of the dlade, is measui-ed;efter balancing. This facilitetes rigging

" operations on the aivcraft, betsude the blade attachiment Fitting can be
| iget to give the best possible track at the very first rotution,
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I = TEST CONDITIONS

I.1 = ATMOSPHERIC CONDITIONS

-

=

w

For the r¢lative humidity, refer to the electronic tracker
specifications (1imit 95 7).

When necessary, it is occasionally possible to bslance 330
ledes in very fine rein (drizzle). The optical cell must be
viped elean before robation,

Maximum wind atrength 25 knots for sll blades (when there is
strong gusting, this limit must be reduced to 20 knots),

1.2 - CONDITION OF BLADE BEFORE DYNAMIC BALANCING

P

Blades must, in theory, have been staticelly balanced. For
specinl checking, howevsyr, it is permissible to proceed with
a meximum static moment deviabion of 2 wkg between the
reference blade and those to be checked.

dn 321 blades, the blade tip cover must have been stebically
balanced.

330 blade tip covers must haye undergone the weight adjusiment
operation,

Production-line dynamie balancing is done with a tip cover
belonging to the blade ; as detailed on page 11, not all the
serevs ave litted.

IMPORTANT ~ Donot proceed if blade tip covers are not fitted.
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§.3 = INSTRUCTIONS TO FNSURE VALIDITY OF TESTH

P

Dynemic balancing must always be relative to a master blade.
As requived by § 1I11.3.h., dR/R valuey and static zero indicetion

must be checked every day, and the calibration of M € moment
vecording insbruments (with the deed weight), and dynamometric
cells, ag vell as the dynamic zero indicetion *# {at the nominal

‘belencing speed) must be checked every veak,

The balence of tha rotor head (without blades) must be checked
every moubh, as per GIR 35hh#, oy after replacement of a vobebing

component of the piteh control system, Also, this check is related
to, and must precede, checking of the rotor head with blades,

(hecking of the rotor head pretracking zero point, as per GIR
354l #, must be performed once every month and also whenever any
piteh change control component is repleced, This check should
also precede checking of the rotor hend with blades.

As described in GIR.3544», the rotor head must be completely
ealibrated every month, using mester blades., This check confirms
the good condition of the primory masber bledes,

Checking and, if necessary, recalibretion of the secondery blades,
53 debailed in GTR.35LE %, must be carvied oub periedically; in
prineiple, vhenever 100 production blades have been balenced
using each of the ‘secondary master blades.

Should the rate of production be greater than 100 blades per
master per month, these checks should be performed wonshly. If,
hovever, production is less than 100 blades per year, bthe period
between checks must not be greater then 1 yeax.

*YGIR.35hh or 3543, depending on the type of blade to be balenced.

w+ TMPORTANT - ATter resetting the static zero point, the dynamic zevo

point should be checked ; if it has varied by more than 20
wiits in diffecential, the setbtings must be readjusted as
deseribed 3n GIR, 35hL (or 35L3).
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IMPORTANT

Any blede which has been modified or repaived since dynamie balancing
cEnst be tested on the rig.

However, it is permitted to dispense with dynamic rebaiencing in the
case of 321 blades only on which one or two of the 12 pogk@ts at the
root end have been replace& : this is provided that the static balencing
has led only to very minor adjustment (by about the degrc& of tolerance)
and also that the blade has not been used in flight since its last
dynamic balancing operation.

- Tt should be noted that such a blade (especinlly if it has carried out
6 lavge number of flying hours) may have poor flight charecteristics
if uged with blades which have carrvied out a large nuwber of flying
hours without repairs or rebalanoing.

- Any blade whieh has received vepairs of any kind afver flying must
undergo dynamic rebalancing.

- The test rig technicians must raecord and report * to the appréprlat@
test englmeer any trends they may observe from day to d&ya in
addition +o0 the resulte of the above checks.end celibrations.

% For test rigs with approved status or under liecence, regularly
send to Aerpspatisle their eelibration or adjustment sheéets and any
appropriate ‘observations.
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1T = TEST EQUIPMENT

1.1 =

BLADE BALANCING SYSTEN EQUIPMENT

type of blade : 321 - 8L 61 B 1000.011

- Weights ¢t - om pomé c:ala,bragwn weight is used to

For best rig maintenance instructions, wefer to GIR 369k,

Blade adeptors : Three adapbtors sve vequired for each

330 - 8705.330, 11,0000, 00 Table 80

Messuring equipment : Three moment recording instruments,

+ 3 % of maximum indication.

MECT type (Leeds and Northyrups Licence), capable of direct
and differentisl measurements, ave reguived, Accuvracy !

One tracking measurement instrument : 1 (hicago-Aeriel

cell + compubtor unit, model WMA/WMIA or model CA/LTO/A
Memsuring sceuracy : + 2 unite - (1 wnib = 1/96 inoh).

Pachometers ¢ ~ 1 ROCHAR type or equivalent, aceuwracy
+ 0.1 rpm
-1 ordinavy type, dial display, sccwracy
+ 1 ypm (recommended for indicating
brends).

Tyim tab (or trailing edge) bending tools @

For the 321 : two tools are required, one for bending,
the otheyr for sbraightening out ; pard
pumber ¢ 69,06, 615,20, 100,

For the 330 & follow.n et of 'to@ls ig paquived
— % 01.330.4.11.0012.00

SR

calibrate the recording system with dead
weight, Aceursey : + 0.03 pound,

321 3 = 1 torque wrench, calibrated from 2 1o
20 kg,
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17.2 - MASTER BLADES

m%m To ensure quality control over long periods, a certain number
‘of primery and secondary master blades, as specified in
GIR 3562, are required.

- Requirements for test rigs with spproved or licence status

The three primary mester blades must mendetorily be returned
to Aerospatiale every two years for revalidation.

Prionyy master blades are used only to check the pretracking
zevo point, to balance the votor head and to check and if
necgssary rebalance the secondary nester blades, The primery
master blades must under no circumstances be used in the rain
or in a dusty atmosphere.

The secondary mester blades used for production 1ine belaneing
haeve %o be checked, and if necessayy sdjusted, by reference to
X the primery nagter blades. Any remaining differences are

» corrected by the application of correction factors (see GIR. 354k

a%r- puge 523
Master blades must be kept in a special stove, awsy from oil,
grease, ebte...)

They are cayried, for short distances, on trolleysﬁwith the
blades vesting on their leading edge ; for longer diatances,
they should be placed in the proper containers for that type
of blade.

They must also be kept very elean, and washed if necessery
with a Teepol + water solution or an equivaient MIL C 25179A
product. After washing, they should be rinsed with clean water.

This operation should be performed as soon as the blaedes are
removed, and prior to sborage.For refitting, it is sufficient
to wipe them down with a clean dry eloth immediately before use.

, # Part nusber : 95.01.1615,20, 100, trolleys fitted with blade supports
-, 95.01.321, 11.0010. 00
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II,3 = RIG BLADES

It is necessary to have a set of SA 321 test rig blades a set
of 8A 330 test rig blades in ovder o perform the sinking
operations requived after refitting a rotor héad,

These blades are also used for any test that may jeopardize
the balance of the master bladas,

The balsnce of these blades need only be aversge.

111 - PREPARATION

TIX. 1 ~ SINKING OPERATIONS AFTER FITDING ROTOR HEAD 10 BHAFY

After plecing the wobor head on the shaf%, the main head nut )
is tightened as detailed in GTR.369L § h.3.17 (585 to 635 mkg).

After tightening the nub, a common reference wark ig drawn
on the main head nub and the ouber ring

~ Fit the rig blades (kept for this purpose).

~ Rotate for 5 hours, as follows @
10 sequences lasbing 30 ninubes each, with full treck and
moment readings at the piteh sebbings for the typs of blade
used, (Eliminate track variations to within 1°). After each
30-minutes sequence, visually inspeet the robtoy head
asgembly,

- After the 5 hours, sgain apply 585-635 mkg of torqus to the
main head nut. I this is seen to tighten, (warks no longer
in line : offset > 1 mm) resume votation for 3 hours with
the same sequences as above,
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- The sinking operation will be considered fipished
when the heed nut no longer-Jightens when the
torque is applied. (Less thed 1 mm between the
'ng ) i

IT1,2 - PREPARATION OF BLADES AND RIG

111.2.1 = Install the secondary master blade on the yellow
sleave and adjust the pretrackiog sebting to the
number for that blaede.

Make sure the leading edge is clean, If it hes
been used for & previous bslencing epsration,
clean it with a damp sponge.

Note : Dirt on the leading edge camn cause an
error of up to 40 units on the e slope, for
a piteh variation of 89,

II1.2.2 = Install two blades foy balaneing on the two
ather sleeves, set the motor unit counter to O
and make sure the leading edges are clean.

On 330 blades, check that the three tabs ave in
1ine with the chord of the blade profile {(gLuge
on 0) and realign them if necessaxy,

Note *- Not all the blade tip cover gcrevs ave
Titted ; refer to sketeh below for each type of
blade.

flobe® A.plies to Aerospatiale only. Licensees and approved
maintenance shops should install all the screva,
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Seme on lowex surface +

Harning : Blades with pert numbers not shown in teble II muet never
be installed without authorizetion from the compebent person inm the
Engineering Depavtment or from the Engineer supervising the test.

SA 330 btrim tab aligiment end blade tip cover screw Ffitting may be
done alongside the nig.
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111.2.3 - Preparation of rig :

- Ab the start of every seguense of work, the whole area of
the vig shourd be inspected und cleared of any objects
liable bo cause damage when the rig is turning. {Rags,
cloths, ete... ), Look Tor other safety hezards.

- Someone should be assigned to make & general viesuel
inspection of the rotor, and to make sure that all rotating
components ave firily secuved. Check that ull tools have
bean veturned to the cubicle and that the blade tip cover
sorews are looked in yosition.

- Check vind speed, which must not be more then 25 knots in
normel wind conditions § if theve are gusts, the meximum
wind speed is 20 knots.

If the vig supervisor considers that the prevalling wind
conditions constitute & hazard during handling or balancing
of blader, stop the rig and remove the blades cavefully.

= Check that the overspeed settings ave corvect Tor the type
of blade installed SA 321 5 2495 vpn
SA 330 ¢« 280 wpm

~ Mso check that the direction of rotation is corvect for the
type of blade installed on the rig,

~ Check that the blszde 1ifting apperatus is in the lovered
position and that all existing safety systems are in
working order :

= 'now adjust collective pitch to within 1% on the dial

L Pit the cyelie pitech to 19 and work with the rotor
disk leaning into the wind, using the longitudinel and
lateral controls.

L

serospatiale | T‘T")”? ] GIR 3675 Paga 12

DIVISIIN HELICOFTERES




o,

N

tgwn

e s Gt < 5§ g RGBS g £

Make quite sure that the sum of these two values is
egual to 19,

Hind direction

When meking these adjustments, alloy for the phass
offset bebween the conbrol plene and the rotor alsk.

. II1.3 - RECORDING INSTRUMENTS : USE, - CHECKING AND CALIBRATING

“51133;4 = (eneral @

The measuring equipment consisba of thres MEGI recording
instruments which yecord the piteh modentn transmitied
by dynamomebric cells located in the piteh control train.

It is importent to wait 15 minutes between sterting the
instruments and taking the fivst meesurement.

The pover supply to the recording instruments is only
switched off when the rig stoppasge is to last more than
bwo days.,

When teking calibration or zero adjustment meesurements,
be careful to actuate the graph-plotber drive systenm
several times to eliminete frictions in the stylus drive
mechenisgi,

A5 em plot iz enough to supply a valid indicetion, once
the styll have stabilized.
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117.3.2 - Zero checking on recoyrding instruments :

This check wust be corried out twice o day and every
time thers is a large change in temperature.

- Disconnect the piteh change vods by vemoving the lower
attachnent ping, and allow them to hang freely :
support the bellerenk arms on bloeks HES, 60,932
(these blocks sre placed on the upper flange) ; replace
the ping in the yokes of the disconnected vods.

= Start the recording ingtrument graphdrives and obtain
a plot of about 5 cm, Use the zero-adjusting potentio=
meter for sebbting to the static zeros obbeined after
robor head adjustment as per GIR 3543,

= Aftexr this setting, reconnect the rods %o the roteting
swaghplate, '

I1¥.3.3 - Deflection checking by dend-weight calibration :

This check must be carried out every week and every
time the dR/R check is not satisfactory.

= Disconnect the piteh change vods as deseribed above,
leaving them to hang freely with the attachment pins in
place. Record the zero valve, withoiut stopping the
plotter.

= Heng the 30-pound weight on the attachment pin, making
sure that no part of the rod or weight is in contact
with the non-rotating awashplate,

The stylus should new move through 255 inch pownds,
which is 25.5 swell divisicns in the dAlvect wmode
(graph paper MECI B 30 847) and 51 small divisions in
the differential mode (graph paper MECI B 30 848),

e a-g
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= If "direct" readings are taken on differential
papsr this represents 17 small divisions,

= If the deflection is not correct, reset by ad)usting
the "seale” potentiomsber

~ Remova 30 pownd weight, check zero snd adjust if
necessavy (it is normel to have to adjust the zere if
the acele is chenged appreeciably),

= Agedin Emgp@rxd tha 30 pmmci walght eud check that the
result is eorrech.

- Remove the welght, note the zero valus, stop the

recording. instyumend and wove on the calibration
checking (4R/R},

Ti5,3,4 = Checking of dR/R

This check must ba performed immedintely afber dend-
velght @a‘mibm’@mn@ and con be veed dally theveadber
to rag;ﬂiy chaek thet the instmm@n% avre covrasbly
calibrated, .

= Start the remxémﬁ aquipm@nts and obbaein & plot of
sbout 5 cm.. Without stopping the plotter, switch on the
calibration eheck and note the dlreat mode veading #
on the three recording instruments : yefer to thase fov
the daily checks and if there is & change of more than
3 units, repeat the deflection adjustment § II1.3,3,

% Typical reading : 450 in airveet moda,
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i11:9.5 = Checking the time constant :

This check must be performed every week (with rods
disconnected).,

Using the plots obtained for checking dR/R, as per
§ IIT.3.b4,, measure the graph displacement for a given
percentage of stylus displacement, specified as 80 4,

l
value of AR/R %j !

e 2820 position

80°/¢.
JDO @/W _%

'wg. &m

N.B. - The displacement indicsted by dimension X must be within 5 % the
game for the three recording instruments.

This value can de adjusted using the "damping" potentiometer.
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"’Ch@cking is vequived monthly because amplifier effieiency may
© ddminish with time.

- If %heré are no blades on the sleeve, this cen ba done with
the piteh vod connected ; if thers ave blades, the rods
mugt be disconnected,

- Plaee the recording instroment in the direct mode, ptayrt the
graph plotter, and turn the pinion of tha stylus mobor until
this offers atrong resisteance, Then turn Hhe pinion in ths
obher diveection, to obbtain the follewing pleb

= Adjustment : starting from surge osciliations (maximum gain),
reduce the goin wntdl they dlsappesr completely .
the inactive band X must be less than 2 units of
moment , :

I111,3.7 - Sequence of standard operetiong !

177,3. 7.1 = Dally cperabtions

, Uyoet zero on B, Y and 3, diffevential zevo on R
and B

. eheck AR/R in direet nmode on R, ¥ and B,

17

Pagps

1hiéle EDITIONS e
oIvIslon Helicortenes i ' I ‘ Ne 4IR 3075

wXeas- g



[l

’

ruwm e gy i e 4 e eyt U S A € P B8 S 4 - o

II1.3,7.2 = Yeekly operations @

Check and adjust deflectlon of the three
recording instruments by dead weight
ecalibration,

a) - Stert with thy blue instrument.

Use "direct! mode, Move the stylus to the paper O,
Suspend the weight pad record simulisnecusiy.

The displacement should be 253 % 2.5 units of woment
adjust defleclion i ¢ pecessary. The blue direct mode
plotter ig thus adjusted.

b) - Adjust the ved instrument in divecst
mode, with the same procedure.

¢) - Finelly, sdjust the yellow instrument
in ‘dipract mode snd then place the yred and blue switches
@n\aiffe?enti&l,

‘f&c§e the.y%ilow stylus to paper O and set\thévraa and
~plue styld to + 100, by sdjusting the differential zero,

Suspend the weight onfyellow,wanﬂ;ﬁ&just,the}a@flecﬁion
to obtain 855‘iﬁé.S%uhit$9‘Wh””jﬁhis deflection is

correcﬁﬁ_ggﬁiﬁﬁghspEna'the“#é;gﬁtfaﬁﬁgéﬁéék;th&t;%h@ ,
ved and,bluésgtyli:sh@wﬁZSS‘iFQJS'uﬁiﬁé.im'th@ opposite
direction (this. coyresponds to differential racopy). If

she. recepy. 18 noticorrect, try to sthtave o compronise

bétween'fai?éét“eéjugtﬁent of thé yeliow end: the
recopy readings obtained. " : o

" If the recopy is sbill incorrect, maintenance is provavly

required on the instruments (culibreted wives, eb, . )
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4) - Now check the AR/R end the demping on the
thres instruments. .

a) - Then reset the direct and ai fferential stetic

zeros on instruments, and then raconnect the pitch rods.

111, 3.7.3 - Monthly operations : Check aplifier gain as
per § 111.3,6.

71,4 ~ BALANCING THE ROTOR HEAD

Tnis consists in balencing the complete sleeve + pitch conbiol
1ipkege essembly st bhet the piteh moments transmitied by this
asgembly , when varying piteh, lag and coning engle, arve kept within
veyy parrod tolerances.

FPor details, refer to GIR 3543,

31,5 - PREIRACKING.THE ROTOR HEAD AND MASTER. BLADES

Iiigﬁeia - Prevracking the votor heed :

This consists in calibrating the piteh ohangs rode
(1ipear actuators) so that setting the piteh change
vods to the pretracking number fov the blades will

8

result in zero tracking in votatien for a given pllch
angle.

Mo achieve this, it is usual to use master blades whose
pretracking number ip accwrabely known, Jdefer %o
GIR.35bL § B,1TI,1 fon this procedure.

Pags
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111.5.2 = Pretracking master blades :

The pretracking numbers on these blades were
originally established by & number of accurate
measurenents,

However, with the passage of time and minor damage
+0 the bledes, changes way have occured. These are
apparent when there iz difficulty in achieving the
pretracking Znro.

In such eases, the following procedure is used to
check the numbers

a) = Instell the main master blade (or the best
known one in terms of pretracking) on the blue
gleave, Un the other two sleeves, it mester blades
or any already balanced blades.

-~ Robtabe the rotor at the nominal speed, with
the eyelie piteh suited to the wind direction,
and set the collschtive piteh to the corveot argle
for the type of blade (1° for SA 330, 5° for

SA 1),

- Bliminate the tracking difference between the
ved and the blue blades.

- Stop the rotor and adjust the blue actuator
counter to the number on the master blade fitved,
on the blue sleeve (by disconnecting the locking
device).

b) ~ Remove the main mastey blade and veplace it
with one of the masters to be checked, Rotate the
rotor as before and eliminate the twacking
variation by adiusting the blue metuator only.

- Stop the rotor and read the pretracking nunber
obtained by the sbove operation.
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g) =~ Proceed in the seme way Tor the other two master
blades,

The bledes now have corvect numbers ; mark these, with
the dete of the opevetion, using an ink stemp.

d4) = Since the rotor head pretvacking zero has now
been upset, re-establish it ss descrided in GIR 354k,

TIT,6 -~ HEADING AUD ADJUSTING PHETRACKING COWMTEHRS

T71.6. 9 = Sikorsky mctusbtors :

The aetuators give divect readings for positive velues:
fox pegative values, read the complement relative to 0.

e,g. 3 00105+ 10,5 minutes  09955-=- b,5 minutes
Teo adjust the setting, unserew the counter locking
device (2 serews), pull it clear of the coge end
manually turn the counter drive until the correst
nupber shows.

ATtervwards, replece the locking device,

aerospatiale EDUTIONS
OIVISION KELICOPTERES ! ‘

‘I N° o GIR 3675 Page 71




111,6.2 = Artus actuators - Deseription :

These give direct veadings j the + or - sign is read off
the ring 2, which also counts revolutions based on 1 rev.
= 30 minutes ; note the sign and read the corresponding
graduation on the ving 1.

fo adjust the gradwations, loosen the lock serew for
stop 4, push in the knurled button 3 and turn the scale
to the required value. After this, pubt 211 items back
to their original poaition,

Graduations (positive and negative directions)

Rev, and sign indicatoyx
Graduation adjustiment bution

Stop device for knurled button

rﬁ-m-m«,b 4 g B — “j
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IIT.7 = PAL BENDING T'00LS

117, 7.0 ~ SA 330 ¢

No special adjustment is requirved for use. Fit the
locking plate to the tab pocket, tighten the two
gide serews onto the trailing edge and bend the teb
using bending pliers, Check result with geuge,

133.7.2 - 321 ¢

The tools used to bend the trailing edge of the
pockets have t0 be set to change the @ moment by
phout 150 units (in the area of pockets 2, 3 and ).

‘Po achieve this, it ig necessary ©o adjust the four
dimensions below, as represented in the sketch on
page 2h.

= 3 mm ¥ e 1h mm 7 = 0

h on bending teol = + I mu/yeference axis (above)

n on straightening tool = -3 mm/reference axis (below)

: . - Dimensions Y and Z are obtsined by sdding washers.

~ Dimension X is obtained by turning the knurled
knob B, which is locked by the scvew b When the
xequxred value is reached.

- Dimension h ix obtained by adjusting the gngle of
the pad support arm until in contact with serew a,
When the required dimension is reached, lock using
the knurled knob A.

Hote : To avoid damage to the p@intw@rk on the pocke*&
the pad must be covered with a strip of tape, which
puat be changed vwhenever it becomes worn.,

Finel adjustment of the tool is achieved by practice
in observing the results obtained,

<
5
=
33
()N
)
T
2O
D
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. Strip of taps 9

Reference

P e v i e

TAB BENDING TOOL for SA 2321 ROTOR BLADE
ADJUSTHENT DIMENSIONS
# This strip of tmpe is & consumeble item. : Pt No = TESAFLEX SCOTCH 33
or equivalent‘ Golour : BLACK
, ® ENTIONS
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IV, 1 = TAB ADJUSTMENT - Rotation at nominal speed, low piteh

inc‘i i“

S

Bet eyelic piteh to 19, 8o as to lean the rotor disk

Jinto the wind.,

Rotate the rotor at the nominal speed for the type of blade

being balanced.

Set collective piten to 1°,

Data recording

AR Y-

Remove the track difference batween the bhliades 4o be

palanced snd. the master blade, by edjvsting the actuators.

IMPORTANT = Hever %oueh the yellow master blade actuator
during production line belancing; .

Record the O=moments: diveat for yellow, diffarensial for
red and blue. I the v&lué ‘recorded ia beyond the range
of the differential mode’ (recorﬂing instrument end stop),
syiteh to direct mode, multiply the veadings by 3 and
convert the infference algebraically by reference to the
master blede.

CIMPORTANT NCTE = With 21l meesurenents, allowance must be

made for ¢le:ve corrections - See page 31 § IV.5.2,

EDITIONS

ulwsm&n%u COPTERES

] ! } i N°' CIR 3675 Pags 25

-



b s
e i s @ n st vt b g e e e o

. ;~'5}IV;?;3-fbngustment H

Ir the reading is more than 100 wnits different from M
it must be adjueted by bending the trailing edge.

A positive differential value will requive the treiling
edge to be bent downwards. '

A negative diffevential value will requive the trailing
edge to be bent upwsrds,

IV, 1.4 - Operating proceduve :

= SA 321 3

There are two tools, one for bending upwerds, the other for
straightening oub.

L@ o ‘
"%+ﬂ e L fhe treiling edge may be bept only fyom the second pasket

o ‘ onward and in the dirvection of the blade root. T4 4 absolutely
forbidden to bend the trailing edge dovnvards.

Approximste efficiency : (With tool set as per §111,7.2)

Pockets 2, 3 and U :.150 wnits of M
Poeckets 5, 6 and T : 100 units of M

~ |NEVER BEND MORE THAN SIX POCKETS |
= 84 330 ¢

Make quite sure at the oubset that the thyee tabs are alimed at
0 (check with meassuring gauge) P/N : 81,01,330.A A, 11,002, 00,

When adjusting operate as follows, in proportion to the moment
40 be eorrected @

serospati EDITIONS
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Gauge
divisions

Me efticiency per

division on zeuge

Intermediate
combinations
are possible

Tl 7.2 7.3
0 g t iat Stage
g a nd Stage
d 2 b | drd Btege.
| 3 4 4th Stage
) 50 fo0 24
. 3 -5 -9 Do not exceed
e 2 s 9 v £ thesa values.

POSTPION OF TABS

1V,2 — ADJUSTHENT OF WEIGHTS ~ Rotation st nominal gpeed with piteh

veyiatdon

1V.2,1 - Robate rotor at nominal speed with collective piteh at

XV.E.Q =

19,

Initial cheek

Eliminate track difference at 1° and then record moments
in diveet mode for yellow and differentisl mode for red
and blue, Reed tracking of red and blue blades.

Tncrease pitch by 2° increments as shown in Fig I ~
Each time record M@ and T,
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Por emch blade, determine the difference between
M6 et high piteh and M@ at low pitch. This difference

is called the slop. (AHQ}.
Do  the same for the track.

i.e. ¢ AMO = MO a% high piteh = MO at low piteh
AT = T et high piteh = T nt low pitch

1V.2,3, = Adjustments : (values based on differential) :

Ylope with Positive Moment * Move weights towards
8lope with Positive Track leading edge

Slope with Negative Moment Move weights towards
Slope with Negative Track trailing edge

1V.2.58 = Operaeting procadure 3

- BA 321

There are two types of dynami¢ balancing welghts attached to
g rail. Fach position hes a numbered mark.
Refer to Fig IV, page 37, for afficiency data,

'

% A positive Moment slope corresponds to an increase in nose-up moment with an
inerease in pitch.

N.B.~ Interpret measurements as algebraic values.

@@?@%@@‘?%ﬁﬁ@ N L w IR 3675 pg 28
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~ 54 330 :

There are 5 types of welp.ts which can be moved from one
sbud to another., The mex’ .am {dimensional) capacity of &
stud is 6 large (166 g) v ighta + 1 washer,

e careful to leave at lesst 1 1/2 threads beyond the
Hylstop self-locking nut ; & washer must alweys be left
beneath each nub.

For efficiency debte, vefe to Fig IV, page 37.
For acceptance tolerances refer to Fig 1T,

IV,3 = COMPROMISE BEIWEEN MO SLOPE AND 'TRACK BLOPE

! - Bince the perameberas of MO slope ¢nd track slope avre linked to the

sams prineiple of adjustment (disxlacement of welghts), 1t is often
L : necessary to pdfust the M 8 slope:na an extreme value in order Ho
T S bring the track slope within tolerance,

CﬁﬂﬁﬁiﬂéTION OF. TABS - AND WEIGHTS il ACHIEVING TOLERANCE LEVELS OF
. MOMENT AT ALL PITCH SETTINGS

e finsl tolerance levels require thab MO be within & 25 units
‘of the master, 8o that. for a positive slope there must be &
negative MO at low piteh, and vice versa,

¢ ¢ SA 32) blade - Measured M € slope ¢ + 22

9 the low piteh M © ig + 20, it is clear that the high pibeh
Moment will be + Lz, and thus beycad the tolerance of # 25 at all
plbch settings. It {8 thevefore necedsaxy to adjust the low piteh
moment 4o, a value between + 3 and -27.

E0ITIONS
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Bxemple : 330 blade - Measured M  slope ¢ - 32

8

I the My et low pitch is - 23, it can be seen that the high

piteh Moment would be -55, and thus beyond the btolerance of
+ 25 at all pitch settings.

In this case, therefore, the low piteh M@ has to be set to 8
value between + 7T and + 25,

The low pitch He is adjusted using the tabs, as described in
§6 Iv.1.3 and IV.1. b

IV,5 = FINAL READINGS FOR ACCEPTANCE - FIXING THE PRETRACKING WUMBPER

1V,5,7 = Final veadings

_ When a1l the above operations have been csrried out, it is

pnecessary.to take st least two readings oo that the
assessment of the blade's characteristics can be bazed on
a mean figure.

(The number. of readings should be increased if the
variations are large).

Froceed ap follows

—- eliminate track diffevence et © = 1°

= yecord ¥ © and teake track readings at the piteh angles
specified for the type of blade being belanced. o

~ yeturn to lowv pitch at 1° and teke a repeat series of
readings.

- when this is finished, do not stop the rotor butmove on
to the pretracking proceduve.

: g &%Eﬁg% EDITIONS
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- Iv.5.2 ~

T REEERTTIER

Prevracking @

= When the last reading has bean taken,set the collective
piteh to the pretracking angle, i,e. 5% for the SA 321
and 12 for the SA 330,

= Bliminaste track differences relative %o the master by
adjusting the Red and Blue actuators.

~ Aetuate the sollective piteh control several times,
return to the pretracking piteh and adjust the track
if necessary.

~ This operation nmay be considered complete when no track
sdjustrment is required,

= Retwrn Lo 1° piteh if necessary, stop the robor and read
the Red and Blue pretracking numbers off the corresponding
actuators i record these on the belancing sheet.,

IMPORTANT WARHNING

' In all
for th

the neasurenents described above, sllovence must be made
e sleeve corrections established in secordance with GIR 354k,

To avoid

endless calculations, proceed as follows

- For stages IV 1, 2, 3, b it is necessary to refer to the

"arget
opposit

volues" which are precisely the correction figures with the
e sign. In this way, itie easy to see what action is

required to iwmprove the blade adjustment,

- For stage IV.5 it will be necessary to establish the mean of the
readings and add to it slgebraically the sleeve corvection figures,
in order to obtain the true value,

EDITIONS

DIVISION HELICOPTERES

*l l l E e GIR 3675 Page 37

-



M@.%

(differential Tyack slope + 8 uni"t,s'
4100 -
Track slope 4+ 6 units
*2 ng}i ‘glope + 3 units
0 &
O LT T DI PP TREP P

Rotation Assessment of result’ Action
Y » .
c M6 difference at 1° more than Adjust MO olose to master by
9 100 units hending tab upvards
3 AM@eana AT positive and Displace weights tovards
beyond tolerance leading edge
AMg . correct Compromige betw, AeMOand AT

AT positive and beyond tolerance| Weights tov. leading edgesB. A

Mo correct correct y @
4 P‘eq‘{%remem of * ?5&-13;'\?}5 at Zi?ﬁ}iﬂg 1ta§i locally
pll pitch angles not met &

Correct reswlt i

AMe 25 mita, # 25 unite | proceed with pretracki
9 et every pitch angle AT + b °e P acking
unltgﬂo

Remove set of biades for finsl operation
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TEST RIG PARAMETERS
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N GIR 3765

Blade Type of adaptor Ne Fotor i, Blada | Collective

{ypm) rOOt¥ piteh range
uged
330 8705 ~ 330,11, 0000, 00 = 255 b, 29 Yy 3 55 1o
: figure 80
321 SL 61 B 195 by, 20 1, 3, 5» T, 9
1000, 011
# Corresponds to zero pltch angle st 0,75 R.
] EDITIONS
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ROTOR BALANCING TOLERANCES

) M& at all YMonent Tyrack Petrack
Blade type piteh sebtings slope slope angle
Units i = one ineh pound inch Minutes
330 + 25 + 36/6° + hjgo + 20
321 + 25 + 25/8° + 6/8° + 20
Special SA 321 cace
Blades with double
- . =20 + +80 + +
protective tape balan- 20 & 25 8o ¥ 25 6+ 6 + 20
ced against mester
blade without tape #
# Egamgle H
Corréation C -6 + 8 + 3
" Target value y _ _
normal conditions +6 8 3
Target value foy
double tape blade = ik + T2 + 3
against master
EDITIONS ,
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FIGURE III

DYNAMIC BALANCING MASTER BLADES

‘SA 330 BLADES

- B7,03,330-11,0012, 00

C See NOTE 1

Maater blades to be used | Type of blades to be Remarks
balenced
- . On layer of tape on
B7.02,330-11.0012. 00 11, 0012 12 te .19 leading edge

11,0012 .25, .27 to .33

Two layers of bape on
leading edge

.36 to L hl
87,01,330- 11,0012, 47 Thick steinless steel
87.02,330-11.0012. b7 11.0012 A5 to 55 | leading edge probection
iR B87.02.321-11.0020. 00 ' flo protection during
1 % 87.03. 321- 11,0020, 00 1 00RO 100 t0 10 |y aneing
i) see NoTE 2 |
L : - Two leyeys of tape on
J el 87,02, 321-11,0020. 11 a leading edge during
i’ . 07,03.321- 11,0020, 11 11,0020 AR LIS L tancing
v ~ Bee NOTE 2 ‘
CUB7,01,321-11,0030,05 | 11,0030 00 g o) | Biade wih extenced
87.02,221=13,0030. 03 11,0030 , 02 end 03 ~ '

HOTE 1 =~

Blades with single and double layers of tape can be bhalanced,

without distinction, eagaingt the seme master blade. For reasons
of uniformity, however, it is sdvisable to equip the master with
the same protection as the mejority of the blades to be balanced.

It is permissible to balence blades with double layers of tape
ageinst a master blade with no protection, on condition that the

correction velues shown in figuwe IT are applied.
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FIGURE IV

DISPLACEMENT OF DYNAMIC BALANCING WEIGHTS

slope of (AT b

© moment

{1 ® 1 inch-pound)

NOTE =

Pl

WEIGHT , P/H WEIGHT (in grawmmes) |!

11.0421,20 166

11,0421,21 83 |

11,0499,20 S :

, ‘i1.6399421 2 ‘
8A 330 BLADES Washes L.2311 :

450

ADO | e

' __-Displacement of & weight no
11,0429,21 (93 gu)

_ Displacement of a weight no
11,0899.21 (42 gx)

(37

Slope of
%tr ak \
1 e11/16 ineh )

P:
P

W}-—-—.—.-.-._...._
&

i
§
]
i
‘-
@ A
i

This curve is an indication based on statistical observation.

aerespaticle
DIVISION HELICOFTERES

EBITIONS

IR

GIR 3673 Page 36

jo

AW




o e R N e e 4 e e A s e

A, P/N,0322,20
B, P/N,0322,22

\ \\ C.P/N,0322,21 i
|

T T oL i

Q%LF “Unit of displacemsnt

leading edge

In terms of elficienay, one unit of d1ap1aeem@nt of
the weight P/N .20 equals two wnits for P/N .22,

.

SA 321 BLADES

Slope fifiﬁé 160 g

of’
mesient
gy {t & | inch=-pound).
80 T
R
o /'3 Displacement of veight 0332.20 through
J one unit,
N ]
¥

Vg ey 0 e . S 1Ope O (AT)
10 Yepek ) soe tnen )

-

I\ SR

|
i
2

HOTE ~ This curve is an indication based on statistical observation,
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