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National Transportation Safety Board 

Stuart C. Browning 
·Senior Service Engineer/Group Leader 
Regional Aircraft Products 
United Technologies Hamilton Standard 
One Hamilton Road 
Windsor Locks, Connecticut 06096 

Dear Stuart: 

Washington, D.C. 20594 

September 7, 1995 

I would like to reconvene the Powerplant Group at Hamilton Standard, Windsor 
Locks, Connecticut on or about Wednesday, September 13, 1995. I am forwarding the 
following questions as part of the investigation into the Atlantic Southeast Airlines EMB-
120, accident of August 21, 1995. I would like to discuss my questions with your 
colleagues at Hamilton Standard followed by the disassembly of the accident propellers. 

1. Please brief us on the history of the Hamilton Standard 14RF and SF Propellers. 
If possible, include discussion about the operation and the development of the design, 
material, and manufacturing. 

2. Please brief us on the history of the Process Standard (PS) 960 rep_air. 

3. Please brief us on the stress in the blade root during each phase of flight. If 
possible, could you include a description of the various forces that are responsible for the 
stress in the blade structure. 

4. Please brief us on the "reactionless" vibration mode. 

5. Please brief us on the fracture mechanics of the bore and shank. If possible, 
include crack initiation, crack propagation, critical crack length, and striation mechanics. 

6. Please brief us on the non-destructive inspection processes currently in use, their 
defect detection capability and the threshold of detection for each particular defect. 
Please include any NDI techniques under consideration. 

7. Please brief us on the load imbalance associated with a propeller blade failure, the 
engine support structure to resist the imbalance, and the requirements for the structure 
to resist the imbalance. 

8. Please brief us on the scope and intent of the flight test program surrounding this 
type failure. 
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9. Please brief us on the inspection status of Telegraphic AD T95-18-51 and Priority 
·Letter AD 95-18-06R 1. Please include the inspection findings of the propeller blades that 
have been pulled from service as a result of the Te.legraphic AD and the Priority Letter. 

10. Please brief us on why you requested the reduction gearbox vibration data from 
the digital flight recorder data recorder (DFDR) data from the accident airplane. 

11. Please brief us on known application differences for this propeller, that is stress, 
vibration, reactionalless vibration mode, rpm, resonances, etc:, for the EMB-120, ATR-42, 
Do-328, S340, CL215/415, ATP, CN235, arid DHC-8 or any other installation where this 

. propeller is used. 

12. Please brief us on any other engineering effort surrounding the investigation of this 
blade failure. · 

Jerome D. Frechette, 
Powerplant Group Chairman 
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54H60 
C-130H 

BLADE DESIGN 
Maintains Spar/Shell Philosophy 

24PF 
OHC-7 
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247FfMIF 
A TR 72/A TR 42·500 

• Spar is main load carrying member - protected by shell 

• Shell is secondary structure- provides aerodynamic contour 

• Shell is field repairable for minor damage 

• Result .. major system weight reduction 

Experience: 20,000,000 flight hours 
Composite shells in FOD 

and erosion environment 
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REGIONAL PROPELLER DISTRIBUTION 

PBQE~~k~R 

14RF 

14RF 

14RF 

14SF 

14SF 

14SF 

6/5500/F 
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EMB 120 

CN 235 
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Dash 8 
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CL 215/415 

ATP 
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AIRCRAFT 
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NUMBER OF 
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BLADE 
STRUCTURAL 
ENVIRONMENT 
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TYPICAL AERO LOADS 
Takeoff/Climb Condition 
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E UNITED 
TECHNOLOGIES 
IXJ£UI!L1rO!Hi 
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THRUST 

TOTAl 
AIRLOAD, 
Increased 

It 

PROPELLER CYCLIC LOADING 
(due to Aerodynamic Angular Inflow in CLIMB) 

ANGLE OF 
ATTACK, 

RELATIVE 
VElOCITY, 
lnorened 

Propeller~HtAR (Duelo 1P 

Mounting ~~~orque} Flange 
- - -

·1P 
A Torque 

TENSION ' COMPRESSION 
(Due to fp Thrust Bending) 

NACELLE 1 P LOADS 
{Steady) 

PROPELlER 
AXIS 

INFLOW 
ANGLE 

l:fQil;: Increased Alrload on Blade 2 and decreased Alrtoad on Blade 4 causa 1P (once per rev) C)'cllc Loading on Prop Components 
Including Blades, Seals, Retentions & Hub, as well as Mounting Flange & Prop Shaft. However, the loading on Nacelle & Wing 
sialic structures Is Steady & Includes an upward Shear & a Bending Moment (Tension & Compressl"'l, shown In sketch, upper right) 

John VIoletta 
Feb. 14, 1994 
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AERODYNAMIC EXCITATION FACTORS 
ESTIMATED FOR SAAB-2000 PROPELLER 
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STRUCTURAL FLOW CHART 
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PROPELLER VIBRATION MODES 

WHIRL 
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TYPES OF PROPELLER MODES 
No. 

~ 3 4 5 6 8 10 

P-order 
1 w w w w w w 
2 w R R R R R 
3 s w R R R R 
4 w s w R R R 
5 w w. s w R R 
6 s R w s R R 
7 w w R w w R 
8 w s R R s R . 
W::; Whirl or unsymmetrical 
S = Symmetrical (all blades in phase) 
R = Reaction less (blade reactions cancel at hub) 
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TYPICAL CAMPBELL DIAGRAM 
HAMILTON STANDARD COMMUTER PROPELLER BLADES 
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JAV-9-12-95 CAMPBELL DIAGRAM FOR EMB120 
HAMIL TON STANDARD 14RF-9 PROPELLER 
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Aircraft/ 
Blade 
Model 

ATR42/ 
14SF-5 

EMB120/ 
14RF-9 

EMB120/ 
14RF-9 

JLM:mam 
9/1/95 

N 
w 

Fracture 
Operator location 

lnterCanadian Taper bore 

Nordeste Taperbore 

ASA Taperbore 

FRACTURE SUMMARY 

TT 
Initiating Defect Hrs. 

0.031" deep pit 12,038 
x 0.058" wide 

Band of pits .011-.015" 4,210 
deep x 0. 160" wide 

Pit (initial size unknown); 14,664 
.005" deep x 0.037" 
wide (at surface) 
0.011 wide (subsurface) 

All dimensions after rework 

TO Blade 
Hrs. Observations S/N 

4,748 Coarse banding 856922 
1 0,000·15.000 

N/A Oxidized beach mark; 865093 
0.032" deep x 
0.160" wide 

2,399 Oxidized beach mark; 861398 
0.0487" deep x 
0.0542" wide (at surface) 
0.066" wide (subsurface) 



IF 4180 

?igure l 

l4SF-3 Ai~c~af~ ?~ope;:er Blade, P/~ SFA13Ml-OA/SK 112315 

S/N 856922 

Inter-Canadian A~R 42-300/PW 120 Installation 

Propeller S/N 890728 

4,748 Hours; 5,357 Cycles TSO 
12,038 Hours; 12,630 Cycles TT 

a.) overall view of the chordal fracture plane as it was 
found at the site on the frozen lake. Approximately 1/3 Size 

~~~ 

v~ 
~-

b.l The fracture profile across the 22.3 inch station 
viewed f~o~ t~e face side of the air=oi:. Approxi~ately 1/4 3lze 
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IF 4180 

Pi;un 1, Concluded 

14.SF-5 Aircraft Propeller Blade, PIN SPAl.JMl-oA/Slt 1123lS 

S/N 856922 Propeller S/N 890728 

IAter-Canad.ian ATll. 42-JOO/PW 120 IMt&ll&tion 4, 748 !loara; 5,357 Cycles 'l'SO 
U,038 ~~ 12,630 Cycles T'r 

'l'lla fracture··~- of IIPU' shawinq a sara• of a..t­
•lllpt:ical crack arntat fronts and. a dark elongat.d pit at 

tba crac::k o:riqin in tha auface of tha taper bore. 

d. l The origin area of the crac::k at the pit in the 

surface of the taper bore. 2 X 

__ if__ 
~····· i, ... , 
,. 
~.· 

k ,. 
,fi 

~· 
l 

·-· ' 

'"-, . 
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14RF-9 Aircraft Propeller Blade 
Nordeste EMB-120 Installation 

Serial No. 865093 4210 Hours TT 



14RF -9 Aircraft Propeller Blade 
Nordeste EMB-120 Installation 

Serial No. 865093 4210 Hours TT 



ATR 42/14SF-5 DlaJe Spar Fracture S/N 856922 

. ,. 

Magnification of Origin 

4,748 llou.-s TSO 
12,038 Hours TT 

Face Side 

::one II 

r-------------------------·--------~------------------~ 
EMB-120/14RF-9 Blade Spar Fracture 

Beach Mark* 

~ (Ind-~ative of Interrupted Fatigue Cycling) 

N 
00 

Magnification of Origin 

S/N 8Z3iT93 4,210 flours TT 

Face Side 

Visual'.y 
apparel'\t 
band of 
fatigue crack 
propagation 
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SUMMARY OF FINDINGS 
14SF- 5 Aircraft Propeller Blade, P/N SFA 13M 1-0A/SK 112315, 

SIN 856922, 4748 Hours TSO, 12038 Hours T.T. 

• The fracture occurred at the 22.3 inch station and propagated 
generally in the chordal plane. 

• The crack origin was located at a cavity pit in the surface of the 
taperbore in line with the minimum stock thickness alignment on 
the face side of the airfoil. 

• The dimensions of the cavity were approximately: 
• A= 0.031 
• 2C = 0.058 
• B/2 = 0.050 (the outboard end of the pit is missing) 

• Four other cavities of similar size were found in the surface of 
the taperbore on the camber side. No chordwise cracks were 
apparent at these locations. 

• No material abnormalities were found. 
• Traces of chlorine were found by TSBC at the cavity site. 
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SUMMARY OF FINDINGS 
14RF Aircraft Propeller Blade, P/N RFC11 N1-6A, 

S/N 856093, 4120 Hours T. T. 

• The fracture occurred at the 17.9 inch station and propagated in the 
chordal plane. 

• The crack origin was located at a series of multiple pits on the surface 
of the taperbore in line with the minimum stock thickness ligament of 
the face side of the blade 

• The dimensions of the pitted area was an .011-inch x 0.500 with a 
stained fracture surface .032-inch x 0.160-inch 

• Cavities of smaller size were found elsewhere in the taperbore. No 
chordwise cracks were apparent at these locations 

• Chlorine was found in the origin pit, as well as areas in the vicinity of 
the fracture . 



Distance (IIIII) 

frgm Origin 
(radial) 

I ., 
0.3 
o.s 
1.0 
1.5 
2.0 
3.0 
4.0 
4.5 
s.o 
6,0 
6.2 
7.0 
7.5 
8.0 

r ,. 

Avg. 

TABLE I 

ZONE I 

Propeller Blade P~acture 
148F-5 

Preli•inary Striation Count Results 

Pine Striations Incremental 

4/29/94 

per micrgn (pmJ D1staoce '""' siAl SIN • 
Increraental 

Cgunt 1o-:6nm 
cycle 
l,Y~"" 

25.7 0.3 38.91 

25.1 0.2 39.81 

23.1 o.s 43.29 
25;2 0.5 39.68 

22.1 0.5 15.25 

24.3 1.0 41.15 

23.2 1.0 43.10 

24.0 0.5 U.61 

21.8 0.5 45.87 

22.3 1.0 44.94 

20.1 0.2 49.75 

19.0 0.8. 52.63 

24.5 0.5 40.82 

20.1 0.5 49.75 

Bstiaated total oUMber of striations radially = 
from the origin to tbe face surface of tbe spar 

\ 
Jo::...: 

~"-11<.~1 
,-.,~(,(. 

Ji./'1 

4' L;i '{5 

7,710 
5,020 
11,550 
12,600 
u,o·so 
24,300 
23,200 
12,000 
10,900 
22,300 
4,020 

15,:100 
12,250 
10,050 

182.150 

'·· '1 



TABLE Ill 

i 
ZONE II 

4/28/94 . 
~ Propeller Blade Fracture 

14SF-S 
Prel1mioar.y Striation Count Results 

Band I 8aod Width Distance (IIIII t Avg. Striation Incruenta1 4oldN Incrementa 1 
tmml from BTB per micron U&aJ Distooc;o hw) 1o-:611111~Ycl e 

Count 

L·19 1.5 ).0 15.7 3.0 63.69 47,100 
L·18 1.0 7.0 16.2 4.0 61.13 64,800 
L·15 1.0 9.0 19.9 2.0 50.25 39,800 
L·13 1.5 12.0 20.0 3.0 50.00 60,000 
L·10 2.0 16.0 14.6 t.O 68.0 58,400 
L·S 2.0 25.0 12.3 9.0 81.30 110,700 

27.0 15.6 2.0 64.10 31,200 
L·3 4.0 35.0 14.2 8.0 70.42 11], 600 

l7 .o 12.4 2.0 80.65 24,800 
L·2 3.0 to.o 4.2 3.0 238.10 12,600 

Est~ated Nw.ber of Striations fra. Breakthrough • 563,000 

.I' 



(1) -u 
>. 
u --E E 

... A review of the literature [1] show~~d 
correspondence between striation count 
the trend is shown in the figure belo\v. 

1 o-6-,.-------~-----r 

1 1 0 

a daldN 
• ss 

6 7075-T651 

6.K, MN m-3/2 

Striation Spacing and Crack 
Growth Rate vs Delta-K [1] 

100 
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TABLE II 

ZONE I 

Propeller Blade Fracture 
14SF-I . 

Preliminary Striation Count Results 

Averages of Fine and Coarse Striations 

Distance (mm) Avg. Pine Striations 
frQDI Oriqj.p .6::! ~r micron (l,unJ 

Avg. Medium Coarse Striations 
~r mic'"on (t.lm) 

(radial) fl1~' -
0.3 D.3o 
o.s o_ -zo 
1.0 \9 So . 
1.5 0.~0 
2.0 t!>,SO 
3,0 t-oo12·D 
4.0 f.oo 
4.5 o5o ~ 1_0 
5.0 o.so 
6.0 {.uo 1 
6.2 tUO (.0 
7.0 o.~o 
7.5 {)SO 

9.0 o.so 

25.7 
25.1 
23.1 
25.2 
22.1 
24.3 
23.2 
24.0 
21.8 
22.3 
20.1 
19.0 
24.5' 
20.1 

6.15 
4.8 
10.9 
6.3 
7.9 
7.2 
5.1 

2.1 
5 

2.7 

6.2 
2.8 

.. /29/94 

Avg. Very Coarse Striations 
ner micron lp.ml 

cr::0 <a~~~d·.4: 

T0 --f4( 

~~;~J\lJ 

1.45 
0.63 
1.23 
o.s 
1.1 
1.8 

1.5 

1.6 

1.4 
0.3 

-(;So 1J5c 
IZO ff7C 
t"r s soss 
250 SJ3S' 
SS'o S?.fs 

J6CXJ 1-f{ ss 

] 1_{{)0 11/J!f 

j 3'<oO 1-I?..S r 

7oQ f1y<:,;, 
/SO !JtOS 

l..r,, .._ ,. 

- f3:>f\ ------ -:-·· 



R1 .. .... .... 

IR .. 
1'1 
N 

~ w 
00 

5/24/94 

Distance (mm) 
from Otiqin 1A • 

radial -

0.1 /),Oo"i 

1.0 o.o"f 
1.5 O.oS'I 
2.5 o.to 
4.0 tl.IS'? 
6.0 0.'2 3~ 
8.0 o.11S 
10.0 o. ~crt 

Propeller Blade Fracture 
14RF·9 

Preliminary Striation Densities 

Avg. Fine Striati~ .. 
per micron (LJml CA'f'r}u ' . ,.;; 1 'Y'"t~ 

17.2 2 .2.S' 
10.4 3.1& 
15.0 ~.'-L 

Avg. Medium Coarse 
per micron ILJml 

2.5 
3.5 

Avg, Very Coarse 
per micron «,wnl 

0.1 
0.4 

0.4 

1. Dashes indicate areas examined for striations but where none were resolved. 
2. Densities should be considered a minimum due to excessive oxide and rubbing of the fracture surface. 
3. Not enouph data for incremental count or da/dN. 



Band I Band Widtl': 
(mm) 

L·14 1.0 
L·8 1.0 

L·7 2.0 

L·4 2.0 

L·l 1.0 

Rl ... .... 

~ . 
n • 
N 

~ 
:....,:) 

<:.J:) 

5/19/94 

Propeller Blade Fracture 
14RF·9 

Preliminary Striation Count Results 

Distance (rM'I) Avg. Striationd~du Incremental 
from BTE If\ per mi,:ron !uml IO •~c2fstance hnml ----

15.0 o .Sff 12.9 J .. o~ 15.0 
19.0 o.(.S 17.9 Ll'l 4.0 
20.0 O.ll( 12.0 ).1.7 1.0 
20.0 o.?r 10.8 1.6-f 0.1 
22.0 0.87 15.2 z..sa 2.0 
25.0 D.~ 13.2 28~ 3.0 
27.0 t ,chi- 15.8 7. :iS 2.0 
33.0 l.'lO 9.6 1..o~ 6.0 
34 .o t.3t 11.7 U5 1.0 

da/dN 
1b' ~~ ... ~re 

77.52 
55.87 
83.33 
92.59 
65.79 
75.76 
63.29 

104 .17 
85.47 

Estimated Number of Striations from Breakthrough = 

# 

Incremental 
~ 

193.500 
71,600 
12,000 
1,080 

30,400 
39,600 
31,600 
57,600 
11,700 

449,100 



Dlatmaall~ 
flolll ..... , 

(nuiW) ~ 
0.5 o.o"l 
1.0 o.o4 
2.0 o.oB 
2.s o.oqs 
s.o o.l IS 
3.5 O.I3S 
4.0 o. 157 

6.0 tl.'*' 
7.0 0.'2.15 
8.5 0.3'35 

Dbwu:e (DUD) 

&om~ 
(c:lrcmD.) 

t:raJilDC edCe .!!l. 
8.0 0 J I"'-
10.0 OJ'r 
18.0 0.11 
20.0 o."M 
30.0 r .lS 
32.0 I . '2"' 
40.0 (.S"1' 

42.0 I,£ .5 

lGll'-9 Allallft~ .... 
1/lf 181388 

· strlatloa COaat Rnalts-pnU.aalaary 

~ ..... Stdatflx&~ ~Mreaaeatal 
.,.~,,;,~ 

34.0 (.IS 0.5 
32.0 0.81 0.5 
29.0 o-r+ 1.0 
34.0 o:a"~ 0.5 
31.8 o.~l o.s 
23.3 o.S'l o.s 
s1.8 o.'ii 1 o.5 
25.1 o.£4 2.0 
22.5 o.57 1.0 
M.o o.~o ~ 1.5 

Anzqe&~N JacnmeAtal 
per adcnna611D) Dlataace(mm) 

I o6•"'/?1dJ._ 

12.0 3 .(.?S 8.0 
13.8 2,84 2.0 
2.9 1~.ss 8.0 
3.1 1:(.:1 2.0 
4.0 r.s2. 10.0 
3.2 1)...~0 2.0 
3.1 () .• 70 8.0 
2.5 l.i.1'- 2.0 

Total estimated number of str1a.tions from BTE -

Total estimated number of str1a.ti0ns -

lp TIIDntal 

Coallt 

17,000 
16.000 
29.000 
17.000 
15,900 
11.650 
15.900 
50,200 
22,1500 
51.000 

246.150 

IDenmeDtal 
COaD.t 

96,000 
27.600 
23.200 
6.200 

40.000 
6.400 

24.800 
5,000 

229.200 

475.350 

1. These numbers represent the densities/IJIIl of coarse st11auons where observed.. 
2.BTE: • Breakthrough Equivalency 

.. 
1 oD ~'~~•vc'l\ s ::. ,oo i 

~.001 

9/5/95 

2.5 , rs.n 

1.1 3S.1 
o.s 1lf". I 

1.2 JUS 
o.s z.e.1. 

• 40 



• 

FINDINGS FROM TEM ANALYSIS OF INCIDENT BLADES 

14SF -5 Blade, P/N SFA13M1-0A I SK112315, S/N 856922 

• Striations of fine, medium course, and very coarse spacing were noted in 
Zone I where Zone I is defined as the region from the origin until break­
through the outer surface. 

• Coarse striation bands accompanied by fine striations were noted in Zone II, 
where Zone II is defined as the region from break-through where the crack 
front turns around and advances back toward the center of the blade until 
separation occurs. 

• Coarse striation spacing in Zone II is seen to represent individual flights and 
fine striations represent individual fatigue cycles within the flights. 

• Fine striation spacing in Zone I is inconsistent with number of individual 
fatigue cycles. This behavior is classic and results from the fact that for the 
high striation counts (low crack growth), not all events are recorded plus 
plasticity in this zone may result in crack retardation effects . 

• Very coarse striations in Zone I attributed to individual flights; however, 
10,000 flights are inferred from this analysis. 



.. 

FINDING FROM TEM ANALYSIS 
OF INCIDENT BLADES 

14RF BLADE, P /N RFC 11 N 1- 6A, S/N 856093 

• STRIATIONS IN ZONE 1 NOT VERY DISCERNIBLE 
DUE TO EXCESSIVE RUBBING OF SURFACES 

• STRIATIONS IN ZONE II SIMILAR TO THOSE FOUND IN 14SF 
BLADE, SIN 856922, IN THAT COARSE STRIATION BANDS 
ACCOMPANIED BY FINE STRIATIONS WERE NOTED. 

• ZONE II STRIATION SPACING MAGNITUDES SIMILAR TO 14SF 
BLADE, S/N 856922, SUGGESTING COMPARABLE LOAD MAGNITUDE 
NEAR THE END OF THE FRACTURE PROCESS . 



• 

THEORETICAL CRACK GROWTH ANALYSIS 

• EMPLOYS A SURFACE CRACK MODEL WITH CONSIDERATIONS FOR 

- LARGE CRACKS (CRACK LENGTH LARGER THAN OR EQUAL 
TO PIT DEPTH) 

- INTERMEDIATE CRACKS .(CRACK LENGTH LESS THAN PIT DEPTH) 
USES BOWIE SOLUTION 

- SMALL CRACKS (CRACK LENGTH VERY SMALL I.E., LESS THAN 
.010 INCHES) USES INCREASED GROWTH COEFFICIENT. 

• UTILIZES MATERIAL CRACK GROWTH COEFFICIENTS OBTAINED 
FROM THE LITERATURE FOR GOVERNING ALUMINUM ALLOY -
CORROBORATED BY OTHER UTC DIVISIONS. 

• USED TO CALCULATE GROWTH LIVES AS FUNCTION OF PIT DEPTH 
AND INSTALLATION . 
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do/dN-vs-Deltq K for 7075-173 

R=O.OB 

10-10 I 1~0~-1~--TI--TI-,I~III~I~rllni--~~~ I .-~~~~•rrrnr----r--~--­• I I I I I I I ...,._.-1 

10° 10.1 
Delta K(kst•tnA .5) 

Figure 1 



a 
(See Fig 2b) 

a/(2c)=O.S 

a > 0.03 inches 

Fig. 2a 

L...<R or L.<O. 03 inches -
., 

.... 
Fig. 2b 



Stress Intensity Relationships 

Large Cracks: a ~ 0.03 in., LJr~ 1.0 

K = 1.3 a a% where a = r + L 

where 1.3 represents factor 1.1Vn/Q% for a semi circular flaw 

Intermediate Cracks: 0.01 in. < L < 0.03 in, LJr < 1.0 

K = 1.3 (SF) a L % 

where SF= 3.3571-6.6724 (UR) + 8.7726 (UR)2
- 4.1098 (UR)3 

Small Cracks: L < .01 in., L/r << 1.0 

jm94001 

K = 1.3(SF) 1.77a L% 

where 1.77 is used to shift K to right on da/dN vs. AK curve and hence 
account for short crack growth behavior. 

46 



CALCULATED TYPICAL (850) 
CRACK PROPAGATION LIFE 

PIT DEPTH • .030 IN CRACK lENGTH • .020 IN 

A/C TYPE 850 Llt:'E (FLIGHTS) 

EMB 120 .2550 
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Aug 25/95 

ALERT SERVICE BULLETIN 

"' ) 

\ 

1\ 

TOUCH THE TRANs­
DUCER WEDGE TO 
THIS SURFACE ON 
THE REFERENCE 
STANDARD 
(ASBTB-1) 

I 

r NOTCH 

\ 

Reference Standard 
Figure 3 

14RF-19-61-A49 
Page 8 
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Aug 25/95 

ALERT SERVICE BULLETIN 

TRANSDUCER 

NOTCH 

"R£i ........................... ~hsclii:i:;,itiPi.: iruoi ~ 

100 I 

80 ................. . 

60 

01.54 in : 
SAMPLE OF THE CRT FOR 

: THE NOTCH INDICA110N 
~SIGNAL 

............................................................. 

Position the Transducer/Wedge to See the Notch Indication Signal 

Figure 4 

14RF-19-61-A49 
Page 10 
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'--------

Simulated Pit/Crack for 
Ultrasonic Testing of the 

Taper Bore 

A -

/- .030R 
~ 

/ 
-r------ - ------ -- l/ ---------

~~ 
.050R 

A -- Sect. A-A 
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ALERT SERVICE BULLETIN 

I I I 
MOYii THE TDII'l.AT£ 
IN THIS DIREC1'10N 
UNTIL THii EDGE 
OF THE tt!oll'I.ATE 
IS FUU.V AGAINST 
TH£TRAII.ING 
EDGE OF' 
THEBI,.AOE 

Aug 25/95 

TA~£R BORE LOCATING TIEMPUT£ 

Example of the Taper Bore Locating Template on the Blade 
Figure 7 • 

14RF-i9-61-A49 
Page 14 
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Aug 25/95 

ALERT SERVICE BULLETIN 

SLOT IN 
TEMPLATE 

ZIG-ZAG 
(SIDE TO SIDE) 
MOTION 

CENTERUNE 
OF TAPER BORE 

Move the Transducer/Wedge in this Pattern 
Figure 9 

• 

14RF-19-61-A49 
Page 16 
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U.S. DEPARTMENT OF TRANSPORTATION OATE 

FEDERAl AVIATION ADMINISTRATION 

STATEMENT OF COMPLIANCE WITH THE FEDERAL AVIATION REGULATIONS Aoril 8, 1994 

AIRCRAFT OR AIRCRAFT COMPONEIH IDENTIFICATION 

WAKE MOOEL NO, 'TYPE (A.Irpl-.e, Radio. H•licopt•r, NAME OF APPLICANT 

14RF,l4SF •tc.) 

6/55fl'1/F \ 0 rnl")e 11 er Hami 1 ton Standard 

LIST OF DATA 

IOENTf,:OICATIOH I TITLE 

Attachment ".~" to 
·1<!-f'\F-F,t.~-232 Process to nerform local rework of mechanical damane in blade 
PS 960 on 1-3 taner ':Jere 

Attachment 11!311 to The substantiatinn data consists of the results of an Encdneeri nn 
14-RF-FAA-232 P..evie1v of the s tructura 1 effects of 1 oca 1 removal of nateria1 
Data 1-3 

.. 

I 

I 
PURPOSE OF" OAT A 

Submit subs ta ti a ti on data for rena i r of taner bore 

A.PP\..ICABLE REQUIREMENTS (L.ur •"•cllic: ••c:Uon•J 

FAR 35.1~ 
FAR 35.37 

CERTIFICATION· Lncier autnornv vested by direcuon oi the Admmrstrator anci in accordance with con.Oitions anci limitations 

of appointment ancier Part 183 of the Federai Aviation Re!1Jiations. ciata listed above and on attached sheets numbered __ 
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requlrements oi the Federal Aviation Re~uiations. 

I (Wel Thereiore 
·XJ Recommend approval of these Cata 

_ Approve tnese data 
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-------------- -- ---
Attachment "!I" to 14-RF-FAA-232 paae 1 of 3 

'.:i /' I APPROVED REPAIR OR WEAR LIMITS OF SERVICE MATERIAL I SERIAL NO. ( :.. :·= 
)CHANGE TO SERVICE DOCUMENn SHEET 1 OF.-';_• -.,...--~ 

A. 1. PROGRAM: '~i 0 r:: 1 f li :- r-; (:/ :O'·:<~'::l' <::: EFFECTIVE DATE ':J._J2/C[y 
2.. END ITEM PART NUMBER: ,"i:' f ,_ ~0--:· NOMENCLATURE: ::.u-.'r' '·. 1 I 

3. DETAIUSUBASSEMBLY PART NAME REQUIRING ACTION:------------------

PART NUMBER (S) NOMENCLATURE: --------------

DATE '' / ;.. .. c / ~·"/ - ,_ 
4.1NITIATOR: (:X SER ENG C HSS C: ENGINEERING) NAME '"'<=· 

B. 1. CONDITION REQUIRING REVIEW: (List B/P and/or Publication 1 including location, rolorences, figures.~~~- arutapoclllc 
condition r~quiring rwview.) __ _,,..~·-,;,·..,--· _.,.;.·"~1,.:'1L,:IL:,•·_;r~· ~~·::...· ;:---~...;;~'_:~_::':.,---F".:..· .,_~,._-_..,;,...-;,..,_._.;,..' ..::'~;;......-!..:.

1

·.:.:...t.:....·"'l:--'-'.---
,..i ..... (t~·~·._·,::;~.. ·J- '---f?C.· J::_...- /~ ,-.,.,' :i''tl.!'.'_~;;t;_. 

""""\" .- ,· ,.. ,.__:,: J 

2 QTY IN THIS CONDITION· (KNOWN) (ESTIMATED FIELD TOTAL)~O ESTIMATE 

c. APPROVED ACTION: ~ See attached for further Information) 

1. C! All Parts will require repair/test as follows: 

2. 0 Some parts will not require repair based on the following criteria 
3. c Parts not meeting the following limtis must be scrapped: 

D. RESTRICTIONS: This approval Is valid lor (check applicable boxes) ·-
1. c pieces, but not after 7. Use Only 

2. :: pieces. no date restriction. - At HS 

3. :J All pieces regardless of date. = At the fallowing facilities: 

4. 0 Any quantity before 
S • ..J&: Recommend inclusion in applicable OHM/Service Bulletin. 

6. 0 See Attached 

E. CLASSIFICATION: (Applies only to repair or alteration of commercial Items in accordance with FAA, FAR Part 1, 

~nd/a.r FAR Part 43, Appendix A) Check applicable blf / 

I ??¢>"B::.. ~7' ~Date ¥.,/'3/'7''1 _ Monor ~-'J/: s? ;x M . Classified by (name/title) 
110r '~ 

F. HAMILTON STANDARD APPROVALS: 

1. MFG. ENG. (REPAIRS) 

2. PROJECT ENGINEERING 

3. QUALITY ENGINEERING 

4. SERVICE ENGINEERING 

G. U.S. GOVERNMENT APPROVALS: 1 ' Narn.e.. .Date 
]t_ v d L f-' I l: 

1. FAA DER (Commercial Propellers Only) _ _j~~~~~~~~~~e~s~.;}!'~!!IZ~"!!D~!!!ij~!_ 

2. FAA (Major Repairs a/a Alterations) 

3. DoD Agency 

H. DISTRIBUTION: 

1. PUBLICATIONS 

2. SERVICE ENGINEERING - BLDG. 1 ~ - 4 = - 14 = 
3. HSS QUALITY CONTROL MANAGER 

4. QUALITY ENGINEERING - PS-,:; • HSS ::; · ECS = . FS = . ECA = 
5. OER (PROPELLER) 

S. RECORDS 

Name 

- --.-!. ' I '::::.CL L) ~ "'-" • 

l ~ '; -~:-· . W ' ; , .......... r -

_/... ---;--::..._ . . ..,"l:fS'..\ \ C\ ' .. 

NOTE: FOR INTERNAL USE ONlY. NOT TO BE DISTRIBUTED OUTSIDE HAMILTON STANDARD 

INITIATOR R:_:E:_:F_:·~N~O:_:·.=.----

60' 



Attachment "A." to 14-RF-FAA-232 oaae 2 of 3 

PS 960 
Page 2 of 3 

1) Visually inspect 
mechanical damage. 

the blade taper bore for evidence of 
No unblended mechanical damage is allowed. 

2) Locally blend mechanical damage to 50 times the repair depth. 
Repair limits are 0.010" maximum stock removal for the face 
area, o. 020" maximum stock removal for all other areas, 
including end of taper bore. When the blending is complete, no 
evidence of damage may remain. Reference Figure 1 (page 3) 
for definition of face area at any taper bore location •. 

3) Inspect repairs using a borescope with a 1:1 magnification to 
verify blending to the above requirements. surface finish of 
repair area must be 63 RMS. 

4) 

5) 

6) 

fe, ..... 
~form an ultrasonic inspection of the blade taper bore area. 

WARNING; CONVERSION COATING IS POISONOUS TO EYES, SKIN, AND 
RESPIRATORY TRACT. USE SKIN AND EYE PROTECTION. MAKE SURE 
THE TIME YOU USE IT IS THE MINIMUM NECESSARY. MAKE SURE THE 
AREA HAS A GOOD FLOW OF AIR. 

Apply "PS960" to the face and camber side of each blade with 
white stenciling ink in accordance with stenciling procedures 
provided in the applicable Component Maintenance Manual. 

With a brush, touch up all areas repaired per the ~bove procedure 
with a coating that agrees with MIL-C-5541, Class 1A. Allow to 
cure 24 hours. 

NOTE: Alodine 600 is recommended because it is without cyanide, 
but Alodine 1200 or 1201, or any material which agrees with MIL-C-
5541, Class 1A is satisfactory. 
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l nternal Correspondence 
Attachment "P," to 14-RF-FAA-2321 of 3 

Memorandum to: S. Browning 

cc: K. Duclos 
J. Turnberg 

From: D. Nagle 

Subject: Taper Bore Rework 

UNITED 
TECHNOLOGIES 
riAMI!..TO 
STANDAR: 

BR94001 
April 8, 1994 

Local rework of the 14SF, 14RF and BAe spars has been shown by analysis to be 

acceptable within the limits listed below: 

• Definition of leading edge, trailing edge, face and camber sides is shown in 

Figure 1. 

• Up to .020 stock removal (radial) on leading edge, trailing edge and camber 

sides. 

• Up to .010 stock removal (radial) on face side. 

• The depth of the bore may be increased up to .020. 

• The minimum blend area of 50 times the removal depth along the blade axis 

and 20 times the removal depth circumferentially. 

• The 63 RMS surface finish. 

The analysis results supporting the rework for each of the blades is shown on a 

Goodman dia2ram in Fi2ure 2. - -
"T' a iii s, 2 j K 

t/ 

D. Nagle 
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14Rf-14SF-6/SSOO/F 
REGIONAL PROPELLER BLADES 

REF. PS960A 

A) The following procedur-e removes the cork plug from the Taperbore and replaces it with a 
sealant, PROSEAL 870B-l/2 or 2. 

NOTES: - 1/2 cures in 1/2 an hour. 
- 2 cures in 2 hours 

B) Rework the blade per PS 960 NIG and the applicable "Ultrasonic• Alert Service Bulletins: 
NOTE: Stencil the blade With "PS 960A" and per the directions in the applicable Alert 

Service Bulletin. 

C) After balancing the blade with lead wool per the current CMM, proceed as follows: 
1) :Mix the PRO SEAL per manufacturing instructions. 

2} Using a long stemmed artist brush. paint the lead wool and the Taperbore just 
inboard of the lead with PROSEAL (only one coat is required). See attached 

illust:ration. 

NOTES: 1) Have been advised that this sealant can be applied with the blade 
in a ho:rizolwll position. 

2) Have been advised that you can smooth our lumps and bumps in 
the PROSEAL with alcohol on a brush. We have not tried it so I 
can't advise you of how well alcohol works. We will continue to 
FAX you copies of our RI 5687 which is the document we are 
using to implement PS 960 and the Alert Service Bulletin's. 

In conclusion. HSD Senior Management c:xpccts us to use this procedure when PROSEAL is 
available at your facility. A copy ofPS 960A which is FAA approved is attached. 

RRutz 
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( APPROVIID RI!PAIR OR W'&Aft UMITS 0~ .-VtCIIMATIIJUALjSI!RIAL NO. P5 ~~o A 
- - (CHANG~ 'TO SERVICE DOCUMENT) SHEET 1 0F-'.3:c.._.,....,....-

PROGRAM: ,.., r; F I Uf se I S5o o/.:- p,Q,pc I...L. v::. s EI"FECTIVE OA.TE !:i.LlBI~ 't 
END ITEM PART NUMBER: '3~0,: NOMENCLATURE: -~6==:..:"':..:.D~..-::-----------­
DETAIUSUBASSEMBlY PART NAME REQUIRING ACTION:-------------------

PART NUMBER (S) NOMENCLATURE: --------------

4.. .,,.ITIATOR: (0 SER EHG 'i$ HSS 0 ENGINEERI-NG) NAME P 13 o.J7 "t... 

1. CONDrrtON REQUIRINQ REVIEW: IUol liP_.,. l'vbllcadon """''~ lao:llloft, ,.._....,.._llg_a. ole:.. ....s !JNCiflc 
coMiUon ,.....At ,...l•w.) A T Tt- G l:f Ci Q A t! PA J 11... ~A o c. 1 a s' a,.; 11.. ~ ,...,., A~ .:;a ll #J G .a •- Gl.ff'O 

Cf'l'G•P'f"' Ttt•"T" T~£l•a.. f30A..: coa.< ~~ c:""",..,,...., ... r .. a <",_,0 
fl•Pt..At:...,.Q :<=',.., ... , • sarteL.A=<7 ">'C" c...., _, ..... ._ ~Jo-; c.. .. .., ':Jt:F • ·Go.AA•s.,oAJ, 

:z. QTY IN THIS CONDITION (KNOW~ (ESTIMATED FIELD TOT L) 0 0 E$11 TE : A •N MA 

. .APPROVED AcnON: (0 S.. ••taehed few lunll•r lalonnatlon) -
1. Q All P•n.a will r•qulr• Npalrlt••t n follows: 

2.0 Som• parts wUI nol r•qvlnt ,..pair b&sttd on ~ following crltarb . -
3.0 Parts not mMtlag ~ lollowlng llmtla must ~ acrap~ 

RESTRICTIONS: This appro••' Ia .,.ud ,.,.. (ch.c:k applicable ba:aaal 

1. n pl..,.._ but not alt., 7. Use Only -·-. 
:z_M plecea, no date reatrlctlon.. ·- )!.At H$ 

3.. 't( All pi-• ~arcllen of data. 0 AI th• tollowlftg facilities: -...... ·-- - . -
4.. 0 Any quantity belori . 
S. 0 RK4nz11Mft<l lncluaion In applicable ONMISerYica lktlletlll. 

6. Q s.. Artacfled -
CL.ASSIFICA.nON: (Applies only to repair or allar~Ucn of commercial lt•m• In accordance with FAA, FAR Pat11. 

and/or FAR Pan 43, Appendix A) Ctutck appllca,bl• bolt.. 

0 Minot Claaalflttd by (name/title) Q, A u7 'Z 
J( MaJor 

J:! )N STANDARD APPROVALS: 

1. h. ..... ENG. (REPAIRS) 

2. PROJECT ENGINEERING 
1 

3. QUALITY ENGINEERING 

\. SERVICE ENGINEEAING 

J.S. GOVERNMENT APPROVALS: 

' 
(/ 

p~ , .... &tl. 

Name 

I . 

o~. G,.<;, • Date ':::.!tel.-~ 
-

tlale 

Dale 

-

• FAA DER (Coa>merclal Pro,.uers Only) Sll' ll$p> l.e"Tr~tt TO ,..AA 11.1 A..t:-I"AA -1"S'1 

. FAA (Major Repair• alo Alterations) 

. DoD Agency 

ISTRIBunON: 

PUBUCAnONS 

SERVICE ENGINEERING - BLDG. 1 ~ - 4 0 - 14 0 

HSS QUALITY CONTROL MA.N.AGER 

QUALITY ENGINEERING - PS Ql • HSS ~ • ECS 0 • FS 0 • ECA 0 

DER (PROPELLER} 

RECORDS 

Name 

z:r. nu v.,rLI 

"D. P•<:.co.v /~ C1•v~.o,..CJ~ 
~ :E.-to-~ ...... " I tl. :!l.rJ r"'l-

NOTE; FOR INTeRNAL USE ONL'r. NOT TO BE DISTRIBUTED OUTSIDE H.t.MILTON STANDARD 

INmATOR REF. NO.----

. 72.4C (S/Q} MSP .ell& 
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PS 960 (Grigjnal} 
Page 2 of3 

1) VISWllly inspect the blade taper bore for evidence of mechanical damage. No unbleudcd 
mechanical damage is allowed. 

2) Locally blend mechanical damage to 50 times the repair depth. Repair limits are 0.01 o· 
maximum stock removal for the face area, 0.020" maximum stock removal for all other 
areas, including end of taper bore. When the blending is complete, no evidence of 
damage may remain. Reference Figure 1 (page 3) for definition of face area at any taper 

bore location. 

3) Inspect repairs using a borescope with a 1: 1 magnification to verify blending to the above 
requiremcms. Sumce finish of repair must be 63 RMS . 

• 'J ~ _,,,., ....... 

PI!~"A-

4) ltefaan an ultrasonic inspection of the blade taper bore area. 

5) W ARNJNG; CONVERSION COATING IS POISONOUS TO EYES, SKlN, AND 

RESPIRATORY TRACT. USE SKIN AND EYE PROTECTION. MAKE SURE Tim 
TIME YOU USE IT IS THE MINIMUM NECESSARY. MAKE SURE m:E AREA 
HAS A GOOD FLOW OF AIR. . 

6) Apply -ps 960" to the face and camber side of each blade with white stenciling ink in 
accordance with stenciling procedures provided in the applicable Component 
Maintenance Manual. · 

With a brush. touch up all areas repaired per the above procedure with a coating that agrees with 
MIL-C-5541, Oass lA Allow to cure 24 hours. 

NOTE: Alodine 600 is recommended because it is without cyanide, but Alodine 1200 or 1201, 

or any material which agrees with MJL..C-5541, Class IA is satisfactory. 

PS 960A 

1) After final balance, the taper bore is normally sealed with a cork plug. HSD engineering 

recommends that the cork be substituted vvith sealant ,.ti•SI<t\.. tr7•8whicb will not 
cause corrosion to the blade base material. 

2) Blades processed via this procedure will be marked "PS 960A". See above Para. 6 for 
location of markings. 
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I 4-RF TAPER BORE 
REPAIR SCHEME 
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REGIONAL BLADE TAPER BORE 
i INSPECTION & REPAIR HISTORY 

• 

September 11, 1995 



• 

REGIONALBLADETAPERBORE 
INSPECTION & REPAIR HISTORY 

PS 960 4/8/94 Cork Reinstalled 
PS 960A 4/18/94 Cork Eliminated 

Proseal installed 

-INSPECT FOR Visual 
DAMAGE Inspection 

-REPAIR MECH 
DAMAGE 

-REPAIR LIMITS Visual Insp. to 
EST ABU SHED known standard 

-UT 

OPTION 1* 

,-:--------,' / 

ASB - 4/18/94 
14RF-9-61-A66 

-ONE TIME UT .____.,___ 
INSPECTION 

-ALL BLADES 

OPTION2* 

ASB 8/29/94 
14RF-9-61-A69 

-INSPECTION OF UNPEENED 
BLADES 
UNPEENED BLADES 
IDENTIFIED BY SIN 

-PS960/960A EXEMPT"' 
-PEENED BLADES EXEMPT"' 

THREE INSPECTION OPTIONS 

OPTION3 

~ALL BLADES WILL BE INSPECTED AND REWORKED AS REQUIRED 

TO OPTION 3 NO LATER THAN NEXT MAJOR INSPECTION september 11,1995 
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REGIONAL BLADE TAPER BORE 

INSPECTION & REPAIR HISTORY 

OPTION 1 

-REPEAT UT INSPECTION PER 

TECHNIQUE IN A66 EVERY 

1250 FLT. CYC . 

September 11, 1995 



• 
""-..~ 
~ 

REGIONAL BLADE TAPER BORE 
INSPECTION & REPAIR HISTORY 

OPTION2 
- FIELD VISUAL INSPECTION REQUIREMENTS PER 

SB 14 RF -9-61-70 (8/29) 

- REMOVE CORK 

- INSPECTION FOR CORROSION 

- NO CORROSION, NO FURTHER INSPECTION 

- CORROSION FOUND: 

A) REMOVE FROM SERVICE SEND TO OVERHAUL 
FACILITY 

B) CONDUCT UT; IF PASSES CONTINUE IN 
SERVICE WITH REPEAT UT EVERY 1250 

CYCLES 

September 11, 1995 
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REGIONAL BLADE TAPER BORE 
INSPECTION & REPAIR HISTORY 

OPTION3 
• CMM 61-13-04, REPAJR 4-25 DATED 9/1194 

• INSPECT (HOROSCOPE & FPI) & REPAIR AS REQUIRED 

• ALL BLADES NOT MARKED +A, +8, +C 

• WHENEVER REBALANCE REQUIRED 

* MARK +A 

• NO CORROSION -NO LOCAL REWORK 

• SHOTPEEN - DAMAGE LESS THAN .005 ACCEPT ABLE 

* MARK+B 

• LOCAL REWORK WITHIN LIMITS OR 

PREVIOUSLY MARKED PS 960,960A 

• SHOTPEEN 

* MARK+C 

• REAMED WITHIN LIMITS 

• DAMAGE LESS THAN .010 ACCEPTABLE 

• SHOTPEEN 

* NOTE -RETIRE +C BLADE WITH DAMAGE GREATER-THAN .010 

September 11, 1995 
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REGIONAL BLADE TAPER BORE 
INSPECTION & REPAIR HISTORY 

FAA AD 95-05-03 

• EFFECTIVE 3/23/95 

• COMPLIANCE BY 12/97 

- APPLIES TO UNPEENED BLADES (DEFINED BY A69) 

- ENFORCES REQUIREMENTS CONTAINED IN 

* SB 70, EXCEPT MUST REMOVE BLADE FROM 
SERVICE IF ANY CORROSION FOUND (NO UT 
OPTION 

* CMM 61-13-04, REPAIR 4-25, DATED 9/1/95 

September II, 199 5 



EMB120 PROPELLER BLADE STRESS SURVEY 

• PURPOSE OF TEST 

DETERMINE: 

-IF SIGNIFICANT BLADE TO BLADE STRUCTURAL VARIABILITY EXISTS 

- IF LOAD SIGNATURES ARE DIFFERENT ON LEFT VS. RIGHT NACELLE 

- IF THERE IS PROPELLER LOAD VARIABILITY FROM AIRCRAFT TO AIRCRAFT 

-IF NORMAL GROUND OPERATIONS CAN GENERATE HIGH BLADE STRESSES 

•• 
STRESS SURVEY I 

-..J 14 SEPT. 1995 
CT.) 



EMB120 PROPELLER BLADE STRESS SURVEY 

TEST PLAN SUMMARY 

• FOUR BLADES WITH IDENTICAL STRAIN GAGE CONFIGURATIONS 

• THREE "USED" BLADES REMOVED FROM ROCK HILL BLADE POOL 

- USED BLADES INCORPORATE V ARlO US REPAIRS 

-MINIMUM TIME ON USED BLADES IS 11,943 HOURS 

• ONE "ZERO TIME" BLADE WILL SERVE AS BASE LINE 

• FOUR STRAIN GAGE HOOK UPS REQUIRED TO OBTAIN DATA FROM ALL GAGES 

•• 
STRESS SURVEY 2 
14 SEPT. 1995 

'I 
-...J 



EMBJ 20 PROPELLER BLADE STRESS SURVEY 

TEST PLAN SUMMARY 

• FIRST TEST IN MONTREAL ON UTC CORPORATE AIRCRAFT 

• TESTING SEPARATED BY GROUND AND FLIGHT OPERATIONS 

-THREE GROUND TEST WIND CONDITIONS PER INSTRUMENTATION HOOK UP 

CALM I HEAD WIND 

TWO REAR QUARTERING WIND CONDITIONS 

-ONE SINGLE FLIGHT REQUIRED PER INSTRUMENTATION HOOK UP 

• TESTING TO BE CONDUCTED WITH INSTRUMENTED PROP ON BOTH NACELLES 

• TEST CONDITIONS COORDINATED WITH PWC, FAA AND EMBRAER 

• 'TRESS SURVEY 3 
14 SEPT. 1995 
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14RF-9 PROPELLER I EMB120 STRESS SURVEY Sept 13, 1995 

Activity Name 

Revise Test Plan for Future Tests 
Coordinate-Testing With -EMBRAE-R 
conduct PropTnstru-mentatlon-checi<al.lfat Hs 
Ship-Pr6parid-fn-strulllent<itloi1T6-8razif­
lnstai1Equiplllent m-Firsf Aircraft__________ -

conCilicfPropand ·rnstrumentation clleCJ<ollf 
---- ------ ·---- ---------------------

Conduct Testing 

Oct '95 
----- ----- -

/_ 
8 15 22 29 

I [_ -= ~ ----H-- ---- -

-'··----- .. 

<> --- ------------·-- -- --1------+---1----l--'-----l------- -·- ----

- --···· ---------1----1-- -- -------- -----1-- ---- ---- --------- ---·--· ----

-- --·-·. - --- --- ---------· -- ----- ----

1-::-=- -
- ------- ---- --- ---- ----- ------ ----- ----

--------- ---

-- ----- ------ ---- --·-- ··- -····· -

------------------------ ----- ----1---+--1--+---+--+--f---+---

---------------------------------- ---------- -- ----+---+----+---!- -------------

--------- ----------. -------- --f-----i---+- -1----+--+-----11----+---------1---

- -·------ ------1-- 1--------11----+--+-----f------ ---- --

-- -- -------- ------- 1------1---+----+---- -------1------f----

----------- ---+-- --+---+------1---t---i------ --------

----------------------- ----- -----l---+---1---+----1---+----+---t-----

- ---- --·· ------------ -------- --------- ---- ---1·---+----1----1-----t--

---- ----------------------- ----1----1---+--- 1- ----1---+----f------ --- --- ---l----1 

----------------- --------- ------ - -·- ----- -- -----1---+-----1---1-------- -----1---1 

20 27 3 10 17 24 1 a 15 22 29 

~;-..... 
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14RF-9 PROPELLER I EMB120 STRESS SURVEY 

Activity Name 

Test Requirements (Plan of Test PT14RF-205) 

Receive Blades for Strain Gaging 
Strain Gage Blades - ---------- ---- ··-- -

calibrate Blades 

- ~u~ ·~~- _ _[ __ ~- - ~=~! ·~~ 
20 27 3 10 17 

~~-~~--•• • • '.. -r------ ·--

24 1 8 

Oct '95 

15 

- --- --· ·- --- ... 

Sept13, 1995 

22 29 

Identify & Secure Other Propeiler Components 

Assemble, Test, Pack & Ship to PVVC Flight Test 

14RF~1-Prop -Rotatlri9-lnsfrumenta1ran-Available--

14RF=-9-Prop-R.Ofatin9-ir1strumeri1atlonAv-ailable­

. -. . . --- -- ---• 
coordination Work With QAT--ancfPWC 

------.. 
. -------~~~~~~~~- ----+--- 1---1---1----­• QAT Ship EquipmenttoPWC-FiightTesf-­

Assemble Prop atPWC Witli-ln-strumentation- -- --
---- --~- --1--t-----f---f----t--- ·---· --

-==:~ 

instalfEquij:imenfinAircraft ___________ - - ~-- ------- - :==~ 

conduct -Prop and -lilstrumentation checkout - - --- ----t----t-- -----j----j----j---- ---·-· ----- --. ---

tollduet t €!sting al1-#fNacelle -------- -------·- --- --- ···---- -- . -- ----1---1----t--- --- -- --·-· ··---

D 
-----swap-Props- on-Aircraft-----~ ·· 

coniiLict festln9on-#:fNacelle _____ ----·-

oaia-Redi.icfion/Analysls __________ _ 

Remove Prop-& EqLilpmel1t From Aircraft 
. ·--------- -~--------------- -- .. --~ -----+---1- -t-~-~- ----+----+-----·------

---- ~---r---- ---t----t ------ ---- ---1--

20 27 3 10 17 24 1 8 15 22 29 
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DOTJFAA 

I NEW ENGLAND REGION/ENGINE AND PROPELLER DIRECTORATE 
I . PRIORITY , .. 

BURL1NGTON, MASSACHUSETIS I 
f . I 

[FRANK. WALSH] [617-238-7158] ' I 
I 

I 
I 
; 

I FAA HEADQUARTERS 

ADA-40 

WASHINGTON, DC. 

EMERGENCY DISTRIBUTION BY TELEGRAM IS REQUIRED. 

TRANSMITfED AS FOLLOWS IS TELEGRAPinC AIRWORTHINESS 

DIRECTIVE T9S-l8-Sl FOR IMMEDIATE TRANSMITTAL TO ALL OWNERS 

AND OPERATORS OF .EAMlLTON STANDARD MODELS 14RF-9, 14RF-19, 

14RF-21, AND 14SF-5, 14SF-7, 14SF-ll, !4SFL11, 14SF-15, 14SF-17, I4SF-19, 

AND 14SF-23; AND HAMlLTON STANDARD/BRITISH AEROSPACE 

6/5500/F PROPELLERS INSTAIJ.ED ON BUT NOT LIMITED TO EMBRAER 

EMB-120 AND EMB 120-RT; SAAB-SCANIA SF 340B; ~OSP ATIALE 

ATR42-lOO. ATR42-300, ATR42·320, ATR72; DEBA Vlil..AND DHC-8-lOQ 

SERIES, DHC-8·300 SERIES; CONSTRUCCION'f:$ AERONAUTICAS SA 

(CASA) CN-235 SERIES AND CN-235-100; CANADAIRCL-215T AND CL-

415; AND BRITISH AEROSPACE ATP AIRPLANES. 

THIS TELEGRAPHIC AIRWORTHINESS DIRECTIVE (AD) IS 

PROMPTED BY REPORT OF AEAMU..TON STANDARD 14RF-9 

PROPEl I ER BLADE INSTAllED ON AN E.'Ml3RAER EMB-120 AIRCRAFT 
. i 

mAT SEPARATED IN FLIGIIT. THE PRELIMINARY 1NVESTIGATION I 
I 
l 

I HAS REVEALED THAT THIS PROPELLER BLADE TAPER BORE HAD I 

I 
81 





! 
.l 
• 

FROM SERVICE OF CERTAIN HAMILTON STANDARD 14RF-:9 

PROPELLER BLADES INSTALLED ON EMBRAER.EMB-120 SERIES 

AIRCRAFT; AND AN lNlUAL AND REPETITIVE ULTRASONIC SHEAR 

WAVE INSPECITONS FOR CRACKS ON CERTAIN REWORKED 

PROPET.T.ER.BLADES INSTALLED ON AIRCRAFT 01m THAN TI:IE 

EMBRAEREMB-120 SERIES. PROPELLER BLADES REMOVED FROM 

SERVICE IN ACCORDANCE WITH THIS AD MAY NOT BE RETURNED TO 

SERVICE. THE ACTIONS ARE REQUIRED TO BE ACCOMPLISHJ?D IN 

ACCORDANCE WlTII THE ASB'S DESCRIBED PREVIOUSLY. 

TIDS RULE IS ISSUED UNDER49 U.S. C. SECTION 44701 

(FORMERLY SECITON 601 OF THE FEDERAL AVIATION ACT OF 1958) 

PURSUANT TO THE AUTIIORITYDELEGATED TO ME BY THE 

AD:MINISTRATOR, AND IS EFFECTIVE IMMEDIATELY UPON RECEIPT 

OF THIS TELEGRAM: 

T95-18-51 HAMILTON STANDARD: DOCKET 95-ANE-48. 

APPLICABn..TIY: HAMILTON STANDARD MODELS 14RF-9, 14RF-

19, 14RF-21, AND 14SF-51 14SF-7, 14SF-11, 14SFL11, 14SF-15, 14SF-17, 

14SF-19, AND 14SF-23; AND HAMILTON STANDARD/BRITISH 

AEROSPACE 6/5500ff PROPEI I ERS JNSTALLED ON BUT NOT LTh1IT.ED 

TO EMBRAER EMJ3..120 AND EMB 120.RT; SAAB-SCANIA SF 340B; 

AEROSPATIALE ATR42-100, ATR.42-300, ATR42-320, ATR72; 

DEFIA VILLANO DHC-8-100 SERIES, DHC-8-300 SERIES; 

CONSTRUCCIONES AERONAUTICAS SA (CASA) CN·235 SERIES AND CN-

235-100; CANADAIR Cir21ST AND CL-415; AND BRITISH AER.OSP ACE 

ATP AIRPLANES. 

NOTE: THIS AD APPI.JES TO EACH PROPELLER IDEN Il.HED IN THE 

PRECEDING APPLICABILITY PROVISION, REGARDLESS OF WHEIHER 

3 

" 8.8 



IT HAS BEEN MODIFD::.U, ALTERED, OR REP AIRED IN TilE !)REA 

SUBJECT TO THE REQUIREMENTS OF THIS AD. FOR PROPELLERS 

THAT HAVE BEEN MODIFIED, ALTERED, OR REP AIRED SO THAT TIIE 

PERFORMANCE OF TilE REQUIREMENTS OF T.8IS AD IS AFFECTED, 

TIIE OWNER/OPERATOR MUST USE THE AUTIIORITY PROVIDED lN 

PARAGRAPH (E) TO REQUEST APPROVAL FROM THE FAA THIS 

APPROVAL MAY ADDRESS EITHER NO ACTION, IF mE CURRENT 

CONF1GURATION ELIMINATES THE UNSAFE CONDIDON, OR 

DIFFERENT AcnONS NECESSARY TO ADDRESS THE UNSAFE 

CONDmON DESCRIBED IN TillS AD. SUCH A REQUEST SHOULD 

INCLUDE AN ASSESSMENT OF THE EFFECT OF TEE CHANGED 

CONFIGURATION ON THE UNSAFE CONDITION ADDRESSED BY THIS 

AD. INNO CASE DOES THE PRESENCE OF ANY MODIFICATION, 

ALTERATION, ORREPAIRREMOVEANYPROPEILERFR.OMTHE 

APPLICABIT.lTY OF THIS AD. 

COMPLIANCE: REQUIRED AS INDICATED, UNLESS 

: . ACCOMPLISHED PREVIOUSLY. 

TO PREVENT SEP.ARATION OF A PROPEllER BLADE DUE TO 

CRACKS INTITATING IN THE BLADE TAPER BORE, THAT CAN RESULT 

lN AIRCRAFT DAMAGE, AND POSSIBLE LOSS OF AIRCRAFT CONTROL, 

ACCOMPLISH THE FOllOWING: . 

(A) FOR HAMILTON STANDARD 14RF-9 PROPEIJ.ER.BLADES, 

INSTALLED ON EMBRAER EMB-120 SERIES AIRCRAFT, WITHIN THE 

NEXT 10 FLIGHT CYCLFS AFIER Tim EFFECTIVE DATE OF THIS AD, 

REMOVE FROM SERVICE PROPELLER BLADES THAT HAVE BEEN 

ULTRASONICALLY SHEAR WAVE lNSPECTED IN ACCORDANCE WITH 

AD 94-09..06 ORAD 95-05-03, REMOVED FROM SERVICE DUE TO CRACK 

4 
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INDICATIONS, AND SUBSEQUENTLY REWORKED AND REJ::0RNED TO 

SER.Vlq;. TilESE,PROPELLERBLADESINCLUDE,BUf ARENOT · 

LIMITED TO, THE FOLLOWING SERIAL NUM_BERS: 

847598 

851646 

852085 

852561 

853151 

854530 

854535 

854838 

855014 

855042 

855196 

855859 

857375 

858696 

859824 

860589 

867590 

876707 

880245 
. ' 

(B) FORHAMILTONSTANDARDMODELS 14RF·l9.14RF-2l,.AND 

14SF-S. 14SF-7, 14SF-ll. 14SFL11. 14SF-15, 14SF-17, 14SF-19. AND 14SF-23; 

AND HA:tvm-TON STANDARD/BRITISH AEROSPACE 6/5500/F PROPELLER 

BLADES.lNST.AllED ON AIRCRAFT OTHER THAN EMBRAEREMB-120 

. AIRCRAFT. WITHIN THE NEXT 10 FLIGRT CYCLES AFfER 11IE 

5 85 



', 

i 
I· 

i 
i 
I 

l 
i 
I 

' ·' 

I 

' ' . ' 

i .. 

EFFECTIVE DATE OF THIS AD, AND THER.EAFIER AT lNTey.V ALS NOT : 

TO.EXCEED 1,2;50 FUGRT CYCLES srncE usr JNSPECTION, P.ERFoR¥ : . · 
~ 

. 
AN ULTRASONIC SHEAR WA VBJNSPECTIONFOR CRACKS IN THE 

' ' ' . 

. ' 

· BLADE TAPER BORE OJ; PROPEU.ER BLADES THATHA VB BEEN 

ULTRASONICALLY INSPECIED 1N ACCORDANCE WITH AD 94-09-06 OR 

AD 95..05-03, REMOVED FROM SERVICE DUE TO CRACK INDICATIONS, 

AND SUBSEQUENTLY REWORKED AND RETURNED TO SERVICE. 

PERFORM THE ULTRASONIC SHEAR WAVE INSPECTION IN 

ACCORDANCE WlTil THE ACCOMPLISHMENT INSTRUCITONS OF THE 

FOLLOWING l:IAMILTON STANDARD ALERT SERVICE BUlLETINS 

. (ASB'S), AS APPUCABLE: NO. 14RF-21-61-A68, DATED AUGUST.25, ·1995; 

NO. 14SF-61-A88, DATED AUGUST 25, 1995; NO. 14RF-19-6l-A49, DATED 

AUGUST 25, 1995; NO. 6/5500fF-61-A36, DATED AUGUST~. 1995. 

REMOVE cRACKED PROPELLER BLADES FROM SERVICE AND 

REPLACE WITH SERVICEABLE. PARTS. 

(C) PROPELLER BLADES REMOVED FROM SERVICE IN 
. ' 

·ACCORDANCE WITH THIS AD MAY NOT BE RETURNED TO SERVICE. 

(D) FOR THE PURPOSE OF THIS AD. AFUGHT CYCLE IS DEFJNED 

AS ONE TAKEOFF AND THENEXI' LANDING OF AN AIRCRAFT. 

(E) AN ALTERNATIVE METHOD OF COMPLIANCE OR 

ADJUSTMENT OF THE lNlTIAL COMPLIANCE TIME THAT PROVIDES AN 

ACCEPTABLE LEVEL OF SAFETY MAY BE USED IF APPROVED BY THE 

MANAGER, BOSTON AIRCRAFT CERTIFICATION OFFICE. THE 

REQUEST SHOULD BE FORWARDED .THROUGH AN APPROPRIATE FAA 

PRINCIPAL MAINTENANCE INSPECrOR, WHO MAY ADD COMMENTS 

AND THEN SEND IT TO THE MANAGER. BOSTON AIRCRAFT 

CERTIFICATION omCE. 

6 
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NOTE: INFORMATION CONCER.NIN"G THE EXISTEN'CE OF APPROVED 

ALTERNATIVE MEIDODS of'"CO:MPLIANCE WITH TBIS 

AIRWORTHINESS DIRECTIVE, U: ANY, MAY BE OBT.AlNED FROM TEE 

BOSTON AIRCRAFT CERTIFICATION OFFICE. 

(F) SPECIAL FLIGHT PERMITS MAY BE ISSUED IN :ACCORDANCE 

WITH SECTIONS 21.197 AND 21.199 OF THE FEDERAL AVIATION 

REGULATIONS (14 CFR 21.197 AND 21.199) TO OPERATE THE AIRCRAFT 

TO A LOCATION 'Wr.IERE TEE REQUIRE:tv!ENTS OF mrs AD CAN BE 

ACCO:MPLISHED. 

(G) COPIES OF THE APPLICABLE SERVICE INFORMATION MAY 

BE OBTAINED FROM HAMIL :rON STANDARD, ONE HAMILTON ROAD~ 

WINDSOR LOCKS, CT 06096-1010; TELEPHONE (203) 654-3610 .• THIS 

INFORMATION MAY BE EXAMINED AT TEE FAA, NEW ENGLAND 

REGION, OFFICE OF THE ASSISTANT CHIEF COUNSEL, 12 NEW 

ENGLAND EXECUTIVE PARK. BURLlliGTON, MA. 

(Er) lELEGRAPHrC AD T95-18-51, ISSUED ON AUGUST 25, 1995, 

BECOMES EFFECTIVE UPON RECEIPT. 

FOR FURIHERINFORMATION CONI ACT: FRANK WALSH. 

AEROSPACE ENGINEER, BOSTON AIRCRAFT CERTIFICATION OFFICE, 

FAA, ENGINE AND PROPELLER DIRECTORATE, 12 NEW ENGLA.t"'ID 

EXECUTIVE PARI<. BURLINGTON, MA 01803-5299;.TELEPHONE (617) 

- FAX(617) 238-7199. 

MASSACHUSETTS, ON Ave:.vsT 25j fqqs. 

JAY J. PARDEE. 

MA.l.'iAGER., ENGINE AND PROPELLER DIRECTORATE, 

AIRCRAFT CERTIFICATION SERVICE. 

i 
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REVISED 

PRIORITY LETTER AIRWORTHINESS DIRECTIVE 

REGULATORY SUPPORT DIVISION 
P.O. BOX 26460 
OKLAHOMA CITY, OKLAHOMA 73125-0460 

DATE: August 30, 1995 
95-18-06 R1 

U.S. Department 
of Transportation 
Federal Aviation 
Administration 

This priority letter Airworthiness Directive (AD) revises priority letter 95-18-06, that was issued on 
August 28, 1995, and made effective upon receipt. That AD superseded telegraphic AD T95-18-51, that was 
issued on August 25, 1995, and AD 95-05-03, Amendment 39-9170. That AD also requires ultrasonic shear 
wave inspection on all Hamilton Standard 14RF-9 propeller blades, and ultrasonic shear wave inspection on 
certain Hamilton Standard Model, 14RF-19, -21, 14SF-5, -7, -11, -15, -17, 19, and -:23; 14SFL11; and 
Hamilton Standard British Aerospace 6/5500/F propeller blades. This priority letter requires the same 
requirements as the original priority letter with the exception of paragi-aphs (d)(1) and (d)(2) which clarifies 
the compliance time of affected propeller blades, and paragraph (g) which clarifies the definition of an in flight 
cycle. Specifically the compliance requirements of paragraphs (d)(1) and (2) were revised to insert the phrase 
"since last ultrasonic shear wave inspection" following the words "for propeller blades with 1,250 or more 
flight cycles," in (d)(1), and "for propeller blades with less than 1,250 flight cycles, in (d)(2). This revision 
focuses inspection priorities on the correct population. Paragraph (g) is revised to add a flight cycle definition 
for water bomber aircraft. The other contents of the priority letter remain the same. 

The FAA has reviewed and approved the technical contents of the following Hamilton Standard Alert 
Service Bulletins (ASB's): ASS's No. 14RF-9-61-A85, No. 14RF-19-61-A50, No. 14RF-21-61-A69, No. 14SF-
61-A89, and No. 6J5500/F-61-A37, all dated August 28, 1995, that describe procedures for ultrasonic shear 
wave inspections of the blade taper bores for cracks. 

Since an unsafe condition has been identified that is likely to exist or develop on other propellers of this 
same type design, this priority letter AD revises priority letter 95-18-06 to insert inspection priorities for 
paragraphs (d)(1) and (2) and to clarify paragraph (g). All other requirements of the AD remain the same. 

This rule is issued under 49 U.S.C. Section 44701 (formerly section 601 of the Federal Aviation Act of 
1958) pursuant to the authority delegated to me by the Administrator, and is effective immediately upon 
receipt of this priority letter. 

95-18-06 Rl Hamilton Standard: Priority Letter issued on August 30, 1995. Docket No. 95-ANE-50. 
Revises Priority Letter 95-18-06, issued August 28, 1995. 

Applicability: Hamilton Standard Models 14RF-9, 14RF-19, 14RF-21, and 14SF-5, 14SF-7, 14SF-ll, 
14SFL11, 14SF-15, 14SF-17, 14SF-19, and 14SF-23; and Hamilton Standard/British Aerospace 6/5500/F 
propellers installed on but not limited to Embmer EMB-120 and EMB 120-RT; SAAB-SCANIA SF 3408; 
Aerospatiale ATR42-100, ATR42-300, ATR42-320, ATR72; DeHavilland DHC-8-100 series, DHC-8-300 Series; 
Construcciones Aeronauticas SA (CASA) CN-235 series and CN-235-100; Canadair CL-215T and CL-415; 
and British Aerospace ATP airplanes. 
NOTE: This AD applies to each propeller identified in the preceding applicability provision, regardless of 
whether it has been modified, altered, or repaired in the area subject to the requirements of this AD. For 
propellers that have been modified, altered, or repaired so that the performance of the requirements of this 
AD is affected, the owner/operator must use the authority provided in paragraph (h) to request approval from 
the Federal Aviation Administration (FAA). This approval may address either no action, if the current 
configuration eliminates the unsafe condition, or different actions necessary to address the unsafe condition 
described in this AD. Such a request should include an assessment of the effect of the changed configuration 
on the unsafe condition addressed by this AD. In no case does the presence of any modification, alteration, 
or repair remove any propeller from the applicability of this AD. 

Compliance: Required as indicated, unless accomplished previously. 
To prevent separation of a propeller blade due to cracks initiating in the blade taper bore, that can result 

in aircraft damage, and possible loss of aircraft control, accomplish the following: 
\ 
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2 95-18-06 R1 

(a) For Hamilton Standard Model 14RF-9 propeller blades, installed on Embraer EMB-120 series 
aircraft, within the next 10 flight cycles after the effective date of this AD, remove from service propeller 

bla~es that have been ultrasonically shear wave inspected in accordance with AD 94-09-06 or AD 95-05-03, 
removed from service due to crack indications, and subsequently reworked and returned to service. These 

propeller blades include, but are not limited to, the following serial numbers: 

847598 851646 
852085 852561 
853151 854530 
854535 854838 
855014 855042 
855196 855859 
857375 858696 
859824 860589 
867590 876707 
880245 

(b) For Hamilton Standard Models 14RF-19, 14RF-21, and 14SF-5, 14SF-7, 14SF-11, 14SFL11, 
14SF-15, 14SF-17, 14SF-19, and 14SF-23; and Hamilton Standard/British Aerospace 6/5500/F propeller 
blades, installed on aircraft other than Embraer EMB-120 series aircraft, within the next 10 flight cycles after 
the effective date of this AD, unless inspected previously in accordance with Telegraphic AD T95-18-51, 
perform an ultrasonic shear wave inspection for cracks in the blade taper bore of propeller blades that have 
been ultrasonically inspected in accordance with AD 94-09-06 or AD 95-05-03, removed from service due to 

crack indications, and subsequently reworked and returned to service. Thereafter, at intervals not to exceed 
1,250 flight cycles since last inspection, perform an ultrasonic shear wave inspection for cracks in the blade 
taper bore of propeller blades. Perform the ultrasonic shear wave inspection in accordance with the 
Accomplishment Instructions of the following Hamilton Standard Alert Service Bulletins (ASB's), as 
applicable: No.·14RF-21-61-A68, No. 14SF-61-A88, No. 14RF-19-61-A49, No. 6f5500/F-61-A36; all dated 
August 25, 1995. Remove propeller blades with crack indications from service and replace with serviceable 
parts. 

(c) For Hamilton Standard Model 14RF-9 propeller blades, installed on Embraer EMB-120 series 
aircraft, not affected by paragraph (a) of this AD, perform ultrasonic shear wave inspections in accordance 
with the Accomplishment Instructions of Hamilton Standard ASB No. 14RF-9-61-A85, dated August 28, 

1995. Remove propeller blades with crack indications from service and replace with serviceable parts: 
(1) For propeller blades with 1,250 or more flight cycles since last ultrasonic shear wave 

inspection on the effective date of this AD, or that have not been ultrasonically shear wave inspected, perform 
an ultrasonic shear wave inspection for cracks within the next 50 flight cycles after the effective date of this 
AD. 

(2) For propeller blades with less than 1,250 flight cycles since last ultrasonic shear wave 
inapection on the effective date of this AD, perform an ultrasonic shear wave inspection for cracks within the 
next 50 flight cycles after the effective date of this AD, or prior to accumulating 1,250 flight cycles, whichever 

occurs later. 
(3) Thereafter, perform repetitive ultrasonic shear wave inspections at intervals not to exceed 

1 ,250 flight cycles since last inspection. 
(d) For Hamilton Standard Models 14RF-19, 14RF-21, and 14SF-5, 14SF-7, 14SF-11, 14SFL11, 

14SF-15, 14SF-17, 14SF-19, and 14SF-23; and Hamilton Standard/British Aerospace 6/5500/F propeller 
blades; identified by serial number in the ASB's listed in this paragraph, installed on aircraft other than 
Embraer EMB-120 aircraft, and not affected by paragraph (b) of this AD, perform ultrasonic shear wave 
inspections in accordance with the Accomplishment Instructions of Hamilton Standard ASB's, as applicable: 
No. 14RF-21-61-A69, No. 14SF-61-A89, No. 14RF-19-61-A50, No. 6/5500/F-61-A37; all dated August 28, 
1995. Remove propeller blades with crack indications from service and replace with serviceable parts: 

(1) For propeller blades with 1,250 or more flight cycles since last ultrasonic shear wave 
inspection on the effective date of this AD, or that have not been ultrasonically shear wave inspected, perform 
an ultrasonic shear wave inspection for cracks within the next 150 flight cycles after the effective date of 

this AD. 
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95-18-06 R1 3 

(21 For propeller blades with less than 1,250 flight cycles since last ultrasonic shear wave 
inspection on the effective date of this AD, perform an ultrasonic shear wave inspection for cracks within the 
nex~ 150 flight cycles after the effective date of this AD, or prior to accumulating 1,250 flight cycles, 
whichever occurs later. 

(31 Thereafter, perform repetitive ultrasonic shear wave inspections at intervals not to exceed 
1,250 flight cycles since last inspection. 

(e) No ultrasonic shear wave inspections are required for Hamilton Standard Models 14RF-19, 
14RF-21, and 14SF-5, 14SF-7, 14SF-11, 14SFL11, 14SF-15, 14SF-17, 14SF-19, and 14SF-23; and Hamilton 
Standard/British Aerospace 6/5500/F propeller blades, that have been shotpeened in the taper bore during 
manufacture, and not identified by serial numbers in the ASB's listed in paragraph (b) of this AD. 

(J) Propeller blades removed from service in accordance with this AD may not be returned to service. 
(g) For the purpose of this AD, a flight cycle is defined as one takeoff and the next landing of an 

aircraft. In addition, each touch and go is defmed as a flight cycle, and each water load pick up for 
amphibian aircraft operation is defmed as a flight cycle. 

(h) An alternative method of compliance or adjustment of the compliance time that provides an 
acceptable level of safety may be used if approved by the Manager, Boston Aircraft Certffication Office. The 
·request should be forwarded through an appropriate FM Principal Maintenance Inspector, who may add 
comments and then send it to the Manager, Boston Aircraft Certffication Office. 
NOTE: Information concerning the existence of approved alternative methods of compliance with this 
airworthiness directive, if any, may be obtained from the Boston Aircraft Certification Office. 

(i) Special flight permits may be issued in accordance with sections 21.197 and 21.199 of the Federal 
Aviation Regulations (14 CFR 21.197 and 21.199) to operate the aircraft to a location where the requirements 
of this AD can be accomplished. 

(j) Copies of the applicable service information may be obtained from Hamilton Standard, One 
Hamilton Road, Windsor Locks, CT 06096-1010; telephone (203) 654-6876. This information may be 
examined at the FM, New England Region, Office of the Assistant Chief Counsel, 12 New England Executive 
Park, Burlington, MA. 

(k) Priority Letter AD 95-18-06 R1, issued August 30, 1995, becomes effective upon receipt. 
(1) Priority Letter AD 95-18-06 R1 revises priority letter 95-18-06 issued August 25, 1995. 

FOR FURTHER INFORMATION CONTACT: Frank Walsh,.Aerospace Engineer, Boston Aircraft Certffication 
Office, FM, Engine and Propeller Directorate, 12 New England Executive Park, Burlington, MA 01803-5299; 
telephone (617) 238-7158, fax (617) 238-7199. 
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ALL BLADES 
REGIONAL PROPELLER BLADES INSPECTION STATUS 

DATA RECEIVED IN RESPONSE TO TELEGRAPHIC AD T95-18-51 
AND PRIORITY LETTER AD 95-18-06R1 

UT TOTAL NO. OF 
INSTALLATION PASS REJEC UNKNOWN INSPECTED %PASSED BLADES %INSPECT 

ATP 203 8 0 211 96.2 1419 14.9 

ATR 968 61 3 1029 94.1 4138 24.9 

CL215/415 45 0 0 45 100 316 14.2 

CN235 33 0 0 33 100 1500 2.2 

DHCB 1357 93 4 1450 93.6 4100 35.4 

EMB120 774 33 15 807 95.9 2885 28.0 

S340 626 4 0 630 99.4 864 72.9 

UNKNOWN 59 15 0 74 79.7 0 0 

TOTAL 4065 214 22 4279 95.0 15222 28.1 

9/14/95 8:06AM 



NOT PEENED BLADES 
REGIONAL PROPELLER BLADES INSPECTION STATUS 

DATA RECEIVED IN RESPONSE TO PRIORITY LETTER AD 95-18-06R1 

UT TOTAL NO. OF 
INSTALLATION PASS REJECT UNKNOWN INSPECTED %PASSED BLADES %INSPECT 

ATP 177 6 0 183 96.7 1250 14.6 

ATR 614 30 3 644 95.3 2637 24.4 

CL215/415 9 0 0 9 100 179 5.0 

CN235 28 0 0 28 100 923 0 

DHC8 887 61 3 948 93.6 2573 36.8 

EMB120 660 28 11 688 95.9 2454 28.0 

S340 246 4 0 250 98.4 341 73.3 

~· ., UNKNOWN 37 12 0 49 75.5 0 0 

., TOTAL 2658 141 17 2799 95.0 10357 27.0 

9/14/95 8:09AM 



PEENED BLADES 
REGIONAL PROPELLER BLADES INSPECTION STATUS 

DATA RECEIVED IN RESPONSE TO PRIORITY LETTER AD 95-18-06R1 

UT TOTAL NO. OF 
INSTALLATION PASS REJECT UNKNOWN INSPECTED %PASSED BLADES %INSPECT 

ATP 26 2 0 28 93 169 16.6 

ATR 354 31 0 385 91.9 1501 25.6 

CL215/415 36 0 0 36 100 137 26.3 

CN235 5 0 0 5 100 577 0.9 

DHC8 470 32 1 502 93.6 1527 32.9 

EMB120 114 5 4 119 95.8 431 27.6 

S340 380 0 0 380 100.0 523 72.7 

UNKNOWN 22 3 0 25 88.0 0 0 

• TOTAL 1407 73 5 1480 95.1 4865 30.4 

CJ:) 

<:...> 
9/14/95 8:07AM 



BLADES DONE 

13-Sep-95 

Region #AIRLINES BLADES DONE REJECTED 

Africa 4 269 0 

Asia 4 221 9 

Australia 29 7 

Canada Eastern 9 682 21 

Canada Western 1 10 0 

Caribbean 3 125 6 

Europe Eastern 67 0 

Europe Northern 9 384 6 

Europe Southern 11 571 3 

Mexico/ CA I 58 0 

Pacific 1 58 9 

South America 3 221 7 

United Kingdom 5 547 0 

US Mid Central 10 1661 10 

US Northeast 6 941 40 

US Pacific 2 67 0 

US Pacific NW 2 240 2 

US South Central 5 1094 14 

US South East 10 1238 12 

US South West 5 758 20 

93 9240 166 

{ 
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BLADES IN PROGRESS 

13-Sep-95 

Region #AIRLINES BLADES IN PROGRESS REJECTED 

Africa 4 67 1 

Asia 38 

Australia 3 154 39 

Canada Eastern 2 163 8 

Canada Western 1 163 10 

Europe Northern 9 605 5 

Europe Southern 4 221 20 

United Kingdom 38 0 

US Northeast 96 0 

US South West 19 0 

27 1565 84 

I 
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BLADES NEEDING ACTION 

13-Sep-95 

Region #AIRLINES BLADES NEEDING ACTION 

Africa 9 130 

Asia 3 58 

Australia 3 67 

Canada Eastern 4 96 

Canada Western 5 163 

Caribbean 2 106 

Europe Eastern 2 58 

Europe Northern 10 

Europe Southern 5 134 

Indonesia 2 58 

Mexico/CA 2 29 

Middle East 2 125 

Pacific 3 29 

South America 15 259 

United Kingdom 8 202 

US Mid Central 10 

US Northeast 10 

US South East 2 67 

70 1608 

1 
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BLADES SCHEDULED 
13-Sep-95 

Region 

Africa 

Asia 

Australia 

Europe Eastern 

Indonesia 

Middle East 

#AIRLINES 

2 

2 

2 

9 

BLADES SCHEDULED 

19 

38 

29 

86 

72 

19 

264 

I 
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