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SECTION 4. REPAIR OF METAL PROPELLERS

8-71. GENERAL. Reect damaged blades
with model numbers which are on the manu-
facturer’slist of blades that cannot be repaired.
Follow the propeller manufacturer's recom-
mendations in all cases, and make repairs in
accordance with latest techniques and best in-
dustry practices.

NOTE: Titlel4 of the Code of Fed-
eral Regulations, 14 CFR, part 65 does
not allow an airframe and power
plant mechanic to perform major re-
pairsto propellers.

8-72. STEEL BLADES. Due to the critical
effects of surface injuries and their repair on
the fatigue life of steel blades, all repairs must
be made in accordance with the manufacturer’s
instructions.

8-73. ALUMINUM PROPELLER RE-
PAIRS.  Aluminum-alloy propellers and
blades with dents, cuts, scars, scratches, nicks,
leading-edge pitting, etc., may be repaired,
provided the removal or treatment does not
materially affect the strength, weight, or per-
formance of the blade. Remove these damages
or otherwise treat as explained below, unless it
is contrary to the manufacturer’s instructions
or recommendations. More than one injury is
not sufficient cause alone for rejection of a
blade. A reasonable number of repairs per
blade may be made and not necessarily result
in a dangerous condition, unless their location
with respect to each other is such to form a
continuous line of repairs that would materi-
ally weaken the blade. Suitable sandpaper or
fine-cut files may be used for removing the
necessary amount of metal. In each case, the
area involved will be smoothly finished with
#00 sandpaper or crocus cloth, and each blade
from which any appreciable amount of metal
has been removed will be properly baanced
before it is used. Etch al repairs. To avoid
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removal of an excessive amount of metal, local
etching should be accomplished at intervals
during the process of removing suspected
scratches.  Upon completion of the repair,
carefully inspect the entire blade by etching or
anodizing. Remove al effects of the etching
process with fine emery paper. Blades identi-
fied by the manufacturer as being cold-worked
(shot-blasted or cold-rolled) may require
peening after repair. Accomplish repair and
peening operations on this type of blade in ac-
cordance with the manufacturer’s instructions.
However, it is not permissible in any case to
peen down the edges of any injury wherein the
operation will lap metal over the injury.

a. Flaws in Edges. Round out nicks,
scars, cuts, etc., occurring on the leading edge
of aluminum-alloy blades as shown in fig-
ure 8-24 (view B). Blades that have the lead-
ing edges pitted from normal wear in service
may be reworked by removing sufficient mate-
rial to eliminate the pitting. In this case, re-
move the metal by starting a sufficient distance
from the edge, as shown in figure 8-25, and
working forward over the edge in such a way
that the contour will remain substantialy the
same, avoiding abrupt changes in contour.
Trailing edges of blades may be treated in sub-
stantially the same manner. On the thrust and
camber face of blades, remove the metal
around any dents, cuts, scars, scratches, nicks,
and pits to form shallow saucer-shaped depres-
sions as shown in figure 8-24 (view C). Exer-
cise care to remove the deepest point of the
injury and aso remove any raised metal
around the edges of the injury as shown in fig-
ure 8-24 (view A). When repairing blades,
figures 8-26 and 8-27 show the maximum re-
duction in width and thickness that is allow-
able below the minimum dimensions required
by the blade drawing and blade manufacturing
specification. Beyond the 90
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FIGURE 8-24. Method of repairing surface scratches, nicks, etc., on aluminum-alloy propellers.
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FIGURE 8-25. Correct and incorrect method of reworking leading edge of aluminum-alloy propellers.
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90 percent blade radius point, the blade width
and thickness may be modified as per the
manufacturer’ sinstructions.

b. Shortening Blades. Shortening pro-
peller blades is a magjor repair. When the re-
moval or treatment of defects on the tip neces-
sitates shortening a blade, shorten each blade
used with it and keep such sets of blades to-
gether. (See figure 8-26 for acceptable meth-
ods.) Mark the shortened blades to correspond
with the manufacturer’s system of model des-
ignation to indicate propeller diameter. In
making the repair, it is not permissible to re-
duce the propeller diameter below the mini-
mum diameter limit shown on the pertinent
specification or type certificate data sheet.

c. Straighten Propeller Blades. Never
straighten a damaged propeller. Even partia
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straightening of blades to permit shipment to a
certificated propeller repair facility may result
in hidden damage not being detected and an
unairworthy propeller being returned to serv-
ice.

8-74. REPAIR LIMITS. The following
limits are those listed in the blade manufac-
turing specification for auminum-alloy blades
and govern the width and thickness of new
blades. These limits are to be used with the
pertinent blade drawing to determine the
minimum origina blade dimensions to which
the reduction of figure8-27 and figure 8-28.
may be applied. When repairs reduce the
width or thickness of the blade below these
limits, reject the blade. The face alignment or
track of the propeller should fal within the
limits recommended by the manufacturer for
new propellers

REFERENCE EDGE OF TEMPLATE

OUTLINE OF
NEW_TIP.

PENCIL LINE DRAWN ON BLADE AT
SELECTED STATION FOR TEMPLATE
REFERENCE.

PLAN VIEW OF BLADE
WITH DAMAGED TIP.

.

SHEET ALUMINUM :
TIP TEMPLATE. ALL,
BLADES ON THE SAME
PROPELLER MUST BE
SHORTENED EXACTLY

THE SAME.

ENLARGED SIDE VIEW OF TIP OF BLADE

LEADING EDGE

——— ) f

LDOTTED LINE SHOWS SIDE VIEW
OF NEW TIP AFTER CUTTING DOWN.

FIGURE 8-26. Method of repairing damaged tip of aluminum-alloy propellers.
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a. Norepairsare permitted to the shanks
(roots or hub ends) of aluminum-alloy, adjust-
able-pitch blades. The shanks must be within
manufacturer’ s limits.

b. The following two examples show
how to determine the allowable repair limits
on aluminum aloy blades.

(1) Example 1. Determine the blade
width repair alowable (Aw) and minimum
blade width limit, (w,) for a blade having a di-
ameter (d) of 10 ft. 6 in. The repair location
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(r1) is 24 in. from the shank and the original,
as manufactured, blade width (w) at the repair
location is 1.88 in.

(@) Step 1. Caculate the blade radius
(r)

r=di2= (10t 6in)/2 = 126/2 = 63 in.

(b) Step 2. Cdculate percent of
blade radius to repair (r%)

r% =r1/r x 100 = (24/63) x 100 = 38

intersect the vertical axis.
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a. Draw averticd line at the value of r% = 38 on the horizontal axis.
b. Where the vertical line intersects the curve, draw a horizontal line to theright to

¢. Read the percent reduction in width (Aw%) on the vertical axis at this intersection.
A% =25

FIGURE 8-27. Example 1. Determine the repair width limits.
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(c) Step 3. Determine percent reduc-
tion in width (Aw%o) from figure 8-27.

(d) Step 4. Calculate the blade width
repair alowable (Aw)

Aw =(Aw%) x (w) x(0.01) = (2.5) x (1.88) x
(0.01) =0.05in.

(e) Step 5. Calculate the minimum
blade width limit (w,) at the repair location

wi=w-Aw=188-0.05=1.83in.

(2) Example 2. Determine the blade
thickness repair allowable (At) and minimum
blade thickness limit (t;) for a blade having a
diameter (d) of 10 ft. 6in. The repair location
(r1) is 43 in. from the shank and the original,
as manufactured, blade thickness (t) at the re-
pair location is 0.07 in.

(@) Step 1. Caculate the blade radius
(r)

r=d/2 = (10t 6in)/2 = 126/2 = 63in.

(b) Step 2. Cdculate percent of
blade radius to repair (r%)

r% = r/r x 100 = (43/63) x 100 = 68

(c) Step 3. Determine percent reduc-
tion in thickness (At%) from figure 8-28.

(d) Step 4. Cdculate the blade
thickness repair alowable (At)

At = (At%) X (1) (0.01) = (4.0) x (0.07) x (0.01)
= 0.003in.

(e) Step 5. Calculate the minimum
blade thickness limit (t1) at the repair location

t; =t- At=0.07 - 0.003 = 0.067 in.
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8-75. STEEL HUBS AND HUB PARTS.
Repairs to steel hubs and parts must be ac-
complished only in accordance with the manu-
facturer’s recommendations. Welding and
remachining is permissible only when covered
by manufacturer’ s service bulletins (SB).

8-76. PROPELLER HUB AND FLANGE
REPAIR. When the fixed-pitch propeller bolt
holes in a hub or crankshaft become damaged
or oversized, it is permissible to make repairs
by using methods (A) or (B) in figure 8-29, or
by use of aircraft standard bolts 1/16-inch
larger than the original bolts. Make the repairs
in accordance with the recommendations of the
propeller metal hub manufacturer or the engine
manufacturer, as applicable. Obtain from the
engine or propeller hub manufacturer suitable
flange bushings with threaded or smooth
bores, as illustrated in methods (A) or (B) of
figure8-29. Drill the flange and insert the
bushings as recommended by the propeller to
accommodate the bushings, and protect the
holes with 2 coats of aluminum paint or other
high moisture-resistant coating. Use bolts of
the same size as those originally used. Any of
the following combinations may be used:
(1) drilled head bolt and castellated nut,
(2) drilled head bolt and threaded bushing, or
(3) undrilled bolt and self-locking nut. Where
it is desirable to use oversized bolts, obtain
suitable aircraft-standard bolts 1/16-inch larger
than the original bolts. Enlarge the crankshaft
propeller flange holes and the propeller hub
holes sufficiently to accommodate the new
bolts without more than 0.005-inch clearance.
Such reboring will be permitted only once.
Further repairs of bolt holes may be in accor-
dance with the methods listed in (A) or (B) of
figure 8-29.

NOTE: Method (A) or (B) is pre
ferred over the oversized bolt method,
because a propeler hub flange re
drilled in accordance with this latter
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a. Draw avertical line at the value of r% = 68 on the horizontal axis.
b. Where the vertical line intersects the curve, draw a horizontal line to the right to inter-

c. Read the percent reduction in thickness (At%) on the vertical axis intersection
At% =4.0

FIGURE 8-28. Example 2. Determine the repair thickness limits.

method will always require the re-
drilling of all new propellers subse-
quently used with the redrilled
flange.

8-77. CONTROL SYSTEMS. Components
used to control the operation of certificated
propellers should be inspected, repaired, as-
sembled, and/or tested in accordance with the
manufacturer’s recommendations. Only those
repairs which are covered by the manufac-
turer’ s recommendations should be made, and
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only those replacement parts which are ap-
proved under 14 CFR, part 21 should be used.

8-78. DEICING SYSTEMS. Components
used in propeller deicing systems should be in-
spected, repaired, assembled, and/or tested in
accordance with the manufacturer's recom-
mendations. Only those repairs which are
covered by the manufacturer’s recommenda
tions should be made, and only those replace-
ment parts which are approved under
14 CFR, part 21 should be used.
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METHOD (A} METHOD (B}
REPAIR OF DAMAGED OR ELONGATED BOLT HOLES  REPAIR OF ELONGATED BOLT HOLES
IN PROPELLER HUB FLANGES.

IN PROPELLER.

(1) DRILLED BOLT WITH CASTELATED NUT OR UNDRILLED BOLT WITH SELF-
LOCKING NUT.

{2) BOLT WITH HEAD DRILLED FOR SAFETY WIRING.

NOTE: THESE REPAIRS ARE PERMITTED ONLY ON THE DRIVING FLANGE OF THE
PROPELLER HUB AND THE ADJACENT FACE OF THE PROPELLER.

FIGURE 8-29. Repair of fixed-pitch hub and propeller with elongated or damaged bolt holes.

8-79.0 8-90. [RESERVED.]
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